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Badt  hermetic  cell.  354*- 

Bichromate  cells.  Efficiency  tests  of.     By  Gratz 

and  Schwccke,  12*. 
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Electrolytic    cell,    Efficiency    of.      By    Burgess, 

686*. 
Electromotive    force    of    an     asymmetrical    ar- 
rangement of  cells.  By  Lubv,  656. 
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of   Telegraphers    and    Ball    Players.      S. 
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lei,   (D.)    187. 
Statistics. 

Prussia,   (D.)  271. 


Saxony,   (D.)  77- 
ling  arrcstcr.H.    B 
(1).  R.)  m- 


Lightning  arrcstci-.s.    By  Wurts,   5;   Raymond,  73", 


Alioth  system,   (D.)  372. 

American  types.     By  Raymond,   (D.   R.)  691. 

h'tisible  cut-out  carbons,  729. 

Amrricaii  types.     Bv  Raymond,   (D.  R.)  691. 

(lalliiiger   forms,    CD.)   375. 

Inslnlhitinn  of,  331. 

Teli-Kraiihic,    CD.)    17;    By   Voisenat,    (D.)    214. 

Cliirilying    turbid    solutions.    By    Spring,    CD.) 

373, 
Conductivity  of  dilute  jolution.i.     By  Sdlialler, 

CD.  K.)  374- 


liNDEX. 
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Liquids,     icontiiuuil.)  ,^     „  >     „     ,    , 

llall   elTcci  in.     Uy   Bagard,   cD.    R.)  4?;    L«h- 
fcldt,     (D.     K.)    119;    Everdingcn,    iD.) 

Magnetic"  susceptibility.    By  Jaeger  and   Mey- 
er,   lU.    K.)    142. 

Surface  tension  of.    B"  Barnett.   (D.)    16. 
Lithin.  a  new  insulating  material,  (D.)  215. 
Locke,  Fred  M.,   170. 

Locomotive   headlight,   Pyle  electric,   (D.)    14. 
Locomotives.   Electric. 

Auxiliarv,    Northern   Ry.,   France,    (D.)    li*. 

Baltimore    &    Ohio.    (D.)    15. 

Buffalo  &   Lockport   Ky.,  257*. 

Heilmann,  (D.)  562.  631. 

Hoboken    Shore    Line,    (D.)    13. 

Tungfrau    mountain   railway,  387*. 

London  Central,   (D.)    15. 

Mining,    Baldwin   and   Westinghouse,    (D.    R.) 
141. 
Luminescent  lamps.    By  Wiedemann,   (D.)   539. 

M 

Machine  tools.  . 

Compressed   air  and   electricity,   Chicago,    (D.) 

Electric    power    for.      Bv    Langdon,    (D.)    325; 
Dodge,  (D.  R.)  397;  Kodolitsch,  (D.  R.) 

4-3- 
Magnetic  after-effect.    By  Fromine,  (D.)  48,  269. 
Magnetic  charts.     By  Xlathias,   (D.)   328. 
Magnetic  fields.     By  Lienard,  (D.  R.)   ng. 
Bipolar  dynamo.     By  Hess,  (D.)  630. 
Energy  of.     By  Pellat,   (D.  R.)  602. 
Magnetic  ore  separator.   (D.)  400. 
Magnetic  screens.     By  Du  Bois,  (D.  R.)  iSS. 
Magnetic    susceptibility.    Influence    of    shocks    on. 

By  Fromme,   (D.   R.)    1S8. 
Magnetic    testing,    Siemens    &    Halske    apparatus. 
By  Kath,  107,  114",  (D.)  76*,  971  Orlich. 
(D.)  143- 
Magnetic  viscosity.     By   Klemencic,   (D.)    187. 
Magnetism. 

Action    of    magnetism    on    the    spectrum.      By 

Van  Aubel,   (D.   R.)  373. 
Effect  of  vibrations  on.     By  Fromme,   (D.  R.) 

3-'S. 
Mathematical  theory.    By  Du  Bois.  (D.  R.)  661. 
Motion   of   steel   ball   around   a  magnetic   pole. 

By  Wood,  (D.  R.)  374- 
Terrestrial.     (See  Earth's  magnetism.) 
Magnetization. 

Changes  produced  by.     By  Stevens,  (D.)  142. 
Changes    of    length    accompanying    magnetiza- 
tion.    By  Rhoads,  (D.)  374. 
Conductivity    and    magnetization.      By    ililani, 

(D.)'570. 
Constancy   of.     on     bar    magnets.       By     Mme. 

Curie.  (D.)  164. 
Energy  lost  in.     By  Maurain.  (D.)   16. 
Hollow  and  solid  rings.     By  Kirstaedter,   (D.) 

269. 
Kirschhotf's   theory    of   magneto-striction.      By 

Nagaoka  and  Honda.  (D.)  374. 
Magnetizing  by  means  of  ligbt,  (D.)  16. 
Penetration  of^     By  Kirstaedter,   (D.)    16. 
Uniformity  in  diagrams.     By  Kath.   (D.)  76. 
Magnetization  of  cylinders.     By  Holborn,  (D.)  449. 
Magnets. 

Construction  under  changes  of  temperature.  By 

Ashworth,  (D.)  398. 
Powerful   electromagnet.     By   Sagnac,    (D.    R.) 

48. 
Powerful   laboratory   magnet.     By   Weiss,    (D.) 
75.  (D.  R.)  '142. 
Mai!  service.  McGurty  high-speed  railway  system, 

(D.)   245.  ,      „     ^ 

^^anganin  resistances.   Permanence  of.     By  Jaeger 

and  Lindeck.  (D.)  143.  481. 
Maritime  Electrical  Association.  (D.  R.)  451. 
Measurement  of  electric  current. 

Capacity  measured  with  balance.     By  Penkert, 

iD.   R.)    120. 
Effect  of  wave  form  on  capacity  and  inductance 

measurements.    By  Weber,  (D.J  451. 
Energy    in    three    and    five   wire    circuits.      By 

'Bary,   (D.)  540. 
Fall  of  voltage  in  distribution  wires.     By   Le- 

conte,  (D.)  480. 
Graphical   method   for  measuring  difference  of 
phase  betw-een  two   sine   currents.     By 
Rossi.   (D.)    iSq. 
High   voltages.      By    Penkert,    (D.)   424. 
Interperometer  measurements.     By  Drude,  (D. 

R.)  270. 
Measuring  quantity  of  electricity  directly.     By 

Blondlot,  (D.)   143.  633,  (D.   R.)   189. 
Oscillating  currents.     By  Kopp,   (D.)  270. 
Polyphase    currents.    Power    of.      By    l5londel, 
(D.)  189. 
Measuring  instruments. 

Magnetic  fluxes,  (D.)  633. 

Siemens    &    Halske,    for    measuring    magnetic 

qualities.     By  Kath,  (D.)  76*,  97. 
(See  also  their  names.) 
Measuring  magnetic  inclination  and  intensity.     By 

Meyer,  (D.  R.)  37.'i.  . 
Xfeasuring  traction  power.  Berlin.     By  Schiemann, 

(D.)  44S:   Zacharias,   (D.)   537. 
Mechanical  draft.     By  Snow,  11. 
Mechanical   force  on  iron  carrying  a  current.     By 

Thomson,  (D.)  141, 
Mechanics    Fair.   Boston,  451,  513. 
MechanicsvilleSchencctady      transmission      plant, 

233'- 
Meister  &  Co..  .Mlentown.  Pa.,  54. 
Mercury  interrupter.   By  Hanswaldt.  (D.)  375. 
Metallic  vessels.   Electrolytic  construction   of.     By 

Engelhardt,  (l5.)  328. 
Metals. 

Depositing  direct  from  the  ore.     By  Hoepfner, 

(D.)   564. 
Elect»ic  working  of.     By  Brillic.   (D.)  634. 
Electro-chemical    treatment   of   ores   containing 
previous    metal.      By    Webber,    (D.    R.) 
246. 
Electrolytic  process.     By  Tommasi,  (D.)  189. 
New    relation    between    electrical    and    thermal 
properties.     By  Wiedeburg,    (D.)  479. 


Meteorological    and    magnetic    phenomena.    .-Xnalo- 

gies    between.      By     Van     Rijckevorscl 

(D.)  399- 
Meters. 

Accumulator.     By   Aron,    (D.)    76. 
Alternating-current     instrument.       By      Heap. 

(D.)  399*.  ,^    „  ^ 

Aron,  Cierman  patent,   (D.   K.)   17. 
Bastian's  electrolytic,  (D.)   17,  (D.   R.)   144. 
Car  meters.     By  Connette,  (D.)  290. 
Double  registering.   Union  Co.,  (D.)  351. 
Friction  in  motor  meters.  Means  of  reducing, 

417. 
Hysteresis.  Gill  patent,  677. 
Magnetic  fluxes  in.     By   Campbell,   (D.)   565. 
Measuring  quantity  of  electricity  directly.     By 

Blondlot.   (D.)   143- 
Multiple  rate  systems,  7. 
Xeutralizing     friction     in     alternating     current 

motor  meters,  (D.)  375. 
Phase  meter.    By  Bruger.  (U.)  76,  1+4;  Aliamet 

and  Brunswick,  (D.)  662. 
Dobrowolsky  pliase  meter,   (D.)  602. 
Prepayment,  (D.)   17.  (D.  R.)   144- 


Motors,  Electric.       (Continued.) 
Narrow-gauge  railway,  145". 
Polyphase.  By  Hanappe,  (D.)  371,  509;  Rhodes, 

(U.)   325- 
Railway. 

P,rooklyn    elevated    road,    (D.)    164. 

Design  of.     By  Carus-Wilson.   (D.)   14. 

Efficiency  of.     Bv   Fischinger,   (D.   R.)  448. 

G.  E.,  55.  272',  (D.)  290.      , 

General  practice.     By  Hanchett,  (U.)  290. 

Inspection  and  testing  of,  by  railway  com- 


Long-Schattner.  (D.)  662. 

Qtiantitv  meters.     By  Hospitaller,  (D.)  329. 

Raab    nieter,    for   single-phase   alternating    cur- 
rents.    By  Moellinger.  (D.)  35i- 

Relation  of  meter  to  the  dividend.    By  Haskins, 

Richard  hour  meter,   (D.)   512. 
Testing    methods.    By    Ennis,    (D.)    95. 
Two-rate  metering.     By  Reed,  (D.)  692. 
Brooklyn  system.     By  Barstow,  91. 
With  varying  constants.     By  Lux,  (D.)  95. 
Wright  discount,   569*. 

tSee  also  Charging  for  electrical  energy;  also, 
names  of  meters.) 
Mica,  India,  274. 

Mill.   Golden   Gates,   Utah,    (D.)   46. 
Mine   drainage.    Electric    power.      By    Marten    and 

Howl,  (D.)  397- 
Miners"   safety  lamp,  457*. 

Mines,    Electric   power   in.    (D.    R.l    140;    By    Mc- 
Ghie.  (D.  R.)  509;  Barber,  (D.l  631. 
Sheba  Gold  Mining  Co.     By  Esson.  (D.)  630. 
Mines,  Submarine  electric.     By  Grier,  390. 
Mining    locomotive.    Baldwin    and    Westinghouse, 

(D.    R.)    141. 
Mining  plant.  Ziegler  shaft.     By  Holzner,  (D.  R.) 

478. 
Mohegan  disaster  and  magnetic  disturbances,  (D.) 

693;  By  Ruecker,  (D.)  540. 
Morris  Inclosed  Arc  Lamp  Co.,  217*. 
"Morse  watch"  or  secret  sounder,  402*. 
^Iotor-starting   box,    Cutler-Hammer,   427*. 
Victor  vehicles. 

Accumulators    for.      By    Niblett,    (D.    R.)    212; 

Reyval.  (D.)  661.  72S. 
American.      By   .Appleton,   465,  468. 
American   Electric  Vehicle  Co.,  489. 
Bouquet.  Garcin  and  Shivre  system.     By  Rey- 
val,   (D.)   372. 
Canadian  wagon,  (D.  K.)  449. 
Columbia,  483*,  (D-  R)  141. 
Delivery  wagons,  Paris.    (D.   R.)   631. 
Design  of.     By  Czischek.  (D.)  47. 
Development  of.  (D.)   140. 
Elieson   electric  carriage,   (D.   R.)  95. 
Fisher  Co.,   (D.   R.)  518.  „         „       „ 

French,  465,  469*;  By  Reyval,  (D.  R.)  118,  448. 
General  Electric  Automobile  Co.,  48S*. 
Handling   batteries   for.     By   Dolnar,    (D.    R.) 

538. 
Indianapolis  carriages.   (D.   R.)   212. 
Liverpool  trials.     By  Rocket,   (D.)   690. 
London  exhibit.  (D.  R.)  289.  „     „  . 

Milde-Mondos    vehicle.      By    Reyval,    (D.    R.) 

1S6. 
New  York,  Service  in   snowstorm,  657*. 
Paris,    Omnibus   Co.,    (D.)   95. 
Paris    tests.      Bv    Hospitaller,    (D.)    372;    Feld- 

mann,  (D.  R.)  398. 
Patin  carriage.     Bv  Reyval,  (D.  R.)   186. 
Riker,  486*. 
Stations. 

Electric  Vehicle  Co.,   New  York,  225.  227'. 
Paris,  (D.)  186. 
Steering   of.     By    Sahulka,    (D.)    690. 
Trials. 

At  Liverpool,  (D.  R.)   14.  46,  659. 
At  Paris.     By  Reyval.  (D.)  74. 
Tricycle,   Electric.     By  Child,   (D.)   631. 
\Voods  electric,  635*. 
Motors,  Electric. 

.Adjusting  for  minimum  current.  438. 
Alternating-current. 

Langdon-Davies  motor,   (D.)  689. 
Recent  inventions.     By  Guilbert,   (D.)  46. 
Starling    methods.      By    Guilbert,    (D.    R.) 
478;   Deri,    (D.)   46,    (D.   R.)    39S. 
Application  for  small  industrial  purposes.     By 

Gibbings,  tD.)  397. 
Bernard  enclosed.  481*. 
Boucherot     system     of     polyphase,     348;     By 

Niethammer,  (D.  R.)  244. 
Coupled,  for  variable  speeds.    By  Carus-Wilson, 

(D.)  117. 
Crane  and  elevator,  (D.  R.)  74. 
Critical  starting  resistance  for  non-synchronous 

motors.     By  Arno.  (D.)  371. 
Design  of  i-hp  motor.     By  Poole.  (D.  R.)  690. 
Direct  current.    By  Carus-Wilson,  (D.)  423. 
Elevator.  Keystone,  352*. 
French,  by  Fabius  Henrion,  528*. 
Induction. 

Braking,  in  single-phase  motors.     By  Eich- 

berg,  (D.)  630,  659. 
Construction   of.     By   Wiener,   (D.    K.)   94. 

211,  325. 
Largest  in  America,  258*. 


panics.     By   Perkins,  283. 
Rheostat   and    series-parallel     control. 


By 


looo'hp.  Genc%'a.  203'. 
~      Ba 


599- 


-    Single-phase.     Bv   Baxter,  (D.   R.)   725. 
Variable  speeds.    By  Neithammcr,  (D.) 
vs.  synchronous.  337. 
Laboratory  slow-speed.  568*. 
Mounting  in  Baldwin  Locomotive  Works,  (D.> 

139. 
Multiphase  induction.    By  Baxter,  (D.  R.)  37t. 


Gray,  370. 

Speed  regulation.  Hunter  system.   (D.)   140. 
Revolving    field.      By    Hanappe,    (D.    K.)    630, 

725. 
Rotary    field    motors.      By    Hanappe.    (D.    R.) 

562.  630. 
Rotary    phase    motor    diagrams.      By    Rothert. 

(D.  R.)  562. 
Single-phase. 

Cologne  plant.     By  Geist.  (D.)  244. 
England,  Use  in.     By  Hoadley,  (D.)  117. 
Hammersmith  factory,   (D.)  689. 
Small,    Inefficiency   of,    (D.)    690. 
Speed,  Range  of,  (D.)  94. 

Speed-reducing  resistance.     By  Heldt.  (D.)  211. 
Starting.    Reactive    evils    vs.    voltage    reducing 

transformers.  646. 
Starting    and    regulating.      By    Menges,    (D.) 

14;    Guilbert.    (D.    R.)    659- 
Starting     non-«vnchronous     single-phase.      By 

Arno,  (D.)  139. 
Steel   Motor   Co.,   Tests.     By   Chenet,    (D.   R.) 

186. 
Tandem  coupling  of  multipnasc.  By  Reithoffer, 

(D.)    211. 
Testing,  Practical  hints.     By  Radclifle,  (D.  R.) 

94. 
Three-phase,  with   single-phase  armature  wind- 
ing.    By  Cahen,  (D.)  725;  Eichberg,  (D. 

R.)  725. 

Transforming     direct     and     alternating  current 

motors.     By   Brown.   (D.)  690. 
Triumph   Electric  Co.,  607*. 
(See  also  Dynamos.) 
Municipal  Electrical    Association.  London,  (D.  R.) 

13,    (D..R.)    77. 
Municipal  ownership. 

Central    stations.      By    Hesford,    (D.)    15;    Gib- 
bings,(  D.)  372,  423,  600;  Hopkins,  (D.) 
R.)  423. 
Belfast,  504*. 

Detroit,  Mich.,  Report  on  cost,  162. 
Hamilton,  Ont..  Cost,  (D.  R.)  601. 
Hull  and  Folkestone,   Eng.,  585*. 
Wakefield,   (D.)  75- 
Electric   subways,   Baltimore,   (D.)    15. 
Street   railways.     By    Stewart,    tD.)    74;    Quin, 
(D.)  74- 
Great  Britain.     Bv  McCallum.  (D.)  .538. 
Halifax.  (D.)  7j;By  Wilmshurst,  (D.)  164. 
Murdock,  William  J.,  &  Co.,  271. 

N 

New    York    Gas,    Electric    Light,    Heat    &    Power 
Co.,  678. 

New    York    Street    Railway    Association,    Conven- 
tion. 321. 

Niagara  Hydraulic  Power  &  Mfg.  Co.,  (D.  R.)  14. 

Nickel. 

Electrolytic  refining  of.     By  Kershaw,  (D.)  540; 

trike.    (D.)    633. 
Magnetic  deformation  of.     By  Jones,   (D.)  510. 
Researches    with    nictcel    and    its    alloys.      By 
Guilleaume,  (D.)  327. 

Nitric  acid.  Conductivity  of.     By  Veley  and  Man- 
lev,  (D.  R.)  141. 

Nitrogen,  The  electrical  fixation  of.     By  Crookes. 
319. 

Northwestern  Electrical  Association.  724. 


Observatories,    Magnetic    interference    by    electric 

railways,   (D.)  399;   By  Bezold,  (D.)  48; 

Eschenhagen,   (D.)  49. 
Ohio  Brass  Co..  Exhibit.  206*. 
Ohio  Electric  Light  Association,  Convention,  156. 

208.  215. 
Ohmmeter.   Direct-reading,  609*.  r^    tj  \ 

Omaha  Exposition,  30,  31*,  50*,  217*  271  ,  (D.  R.) 

95.    141.     . 
Ore  separator.  Russian.  (D.i  400. 
Oscillations,  Electric.     By  Motte.   (D.   R.)  327. 
Measuring,    of   a    long    period.      By    Birdman, 

(D.   R.)   375- 
Oscillographs.    By  Blon4el,  (D.)  375- 
Osmotic  pressure.     By  Larmor,  (D.)  511. 

Electrolytic  dissociation.     By  Traube,   (D.   K.) 

165. 
Otto  Gas  Engine  Works,  Exhibit,  217*. 
Oxidation    and    reduction    of    complex    salts.      By 

Peters.  (D.  R.)   17.         ,       „       ^,       ,. 
Oxides,    Luminous    efficiencies    of.      By    Chatelier 

and  Boudouard,   (D.)  213. 
Oxygen.  . 

Electrolytic  preparation,   (D.)   142,  374- 
Magnetic  susceptibility  of  liquid.     By  Fleming 

and  Dewar,  (D.>  96.  >42. 
Oxygen  from  the  air.    Bv  Claude,  (D.)  08. 
Ozone.    By  Kershaw,  (D.)  188,  351,  363*;  Andreoh. 

(D.)  213. 


Paper  manufacturing.  Electricity  in,   (D.)  603;  By 

Bell,  (D.)  163. 
Paris  exposition.  „     ».»    1 

M.ichinery  and  electricity  exhibits.    By  Drake, 
6,';4- 

Notes,  (D.)  603. 

Official  documents,  (D.)  247. 

Space  for  American  exhibits,  55'- 
Patents.  „       .     . 

Centr.ll  and   South   America.  .110 

Electrical,  Various  patents  is-.ucJ.   114. 

Van  Depoele  trolley,  C:. 
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I'cacc  jubilees. 

Chicago,  439*. 

Vhiladelphia,  477". 
Teat,  Changing  into  coal  electrically,  (D.  R.)  425- 
Peckham  Motor  Truck  &  Wheel  Co.,  Exhibit,  298". 
Perchlorates,    Electrolytic    production   of,    (D.    R.) 

-Permeability  under  cross  magnetizing  forces.     By 
Everett,  (D.)  399. 
Pettingell  Andrews  Co.,   Exhibit,   299  . 
Phase  differences.  „      ,,       ,       ,     /r,  ^ 

Apparatus  for  illustrating.     By  Moreland,  (D.) 

329. 
Measuring.     By  Rossi.  (D.  R.)  450. 
Philadelphia,  Peace  Jubilee,  477'- 
Phonopore  patent  expiring.  (1).  R.)  215. 
Phosphorus,  Electro-thermal  process.  By  Kershaw, 

(D.)  4S0. 
Photographs,    Colored,    by    aotino    electricity.      By 

Delralez,    (D.)   291. 
Photography,  Electric  printing,   (D.)    163. 
Photometer. 

Flicker.     Ev  Whitman.   (D.)  77- 
Preece-Trotter,   CD.)  565- 
Photometry. 

Incandescent  lamps,  (D.  R.)   165. 

Inclosed      alternating      arc.        By      Matthews. 

Thompson  and  Hilbish,  368. 
Standards.  Discrepancies  between  various,  (D. 
R.)    165. 
Physical     hypotheses.       By    Juppont.     (D.)     479; 

Prylinski.  (D.)  539-     ,     „      . 
Pictures,  Electric  transmission  of.    By  Armengand. 
(D.)  49;  Piedfort.  (D.)  77-^    ^  ^ 
Szczepanik  apparatus.   (D.)  97,   (D.   R.)   144. 
Pittsburg  Transformer    Co.,  454-  ,^  ^  ,,     ,_, 

Plants,   Effect  of  electricity  on.   (D.)    120,  166,    (U. 
R.)  603;  By  Cooke,   (.D.)  425,  45i;  Lem- 
stroen,   (D.)   512. 
Plating  with  a  cadmium  and  silver  alloy,  (u.)  75. 

Platinum.  ,      „      ^  ^      ,  ^t-, 

Electro-deposition  of.     By  Cowper-Cowles,  (U. 

R.)    119. 

Russian  platinum  (D.)  634-  ,tx  -r.  ^ 

Solutions  of  platinum.     By  Margules,   (U.  K.) 

374- 
Platinum  chloride.  Electrolysis  of.     By  Kohlrausch. 

(D.  R.)  374- 
Platinum  trade.   tD.;  425- 
Plowing,  Electric,  Germany,   (U.)  509. 
Plug  and  receptacle. 
Midget.  429*- 
Zimdars  &  Hunt,  376  . 
Plummer.   Ham  &  Richardson,  54. 
Polarization.  t-x    n  \ 

Alcoholic  solutions.     By  Haschek,  (D.  R.)   143 
Capacitv    of.      By    Grimaldi    and    Platania,    (D. 

S.)  602. 
Capacity    of    reversible    electrodes.      By    Elsa 

Noumann,  (D.)  270. 
Dispersion  and  polarization.  By  Becquerel,  (U. 

R.)  660-  ^  , 

Measuring.  Method  of.     By  Heim,   (D.)   17- 
Thin  -membranes.      By   Nernst   and   Scott,    (D. 
R-)  374- 
Pope  Mfg.  Co.,  483. 
Potentiometers.     By  (.osselin,  (U.)  375. 

Early  forms,  (D.  R.)  399- 
Press,  Armature  disc.  Bliss,  247  .  ,       „ 

Printing  plant.   Electrical   equipment.    By    Damon. 

499'.   (D.   R.)   537.   (D.)  600. 
Proctor-Raymond  Mfg.  Co..  609. 
Projectors.     (See  Searchlights.) 
Propellers,  size  and  pilch  of.  (D.  R)  95- 
Pump   packing.  Goodsell.  483'. 
Pumping  plant.  Coal   mine.   (D.)  448. 
Pumps,   Electric.     By  Bunnell.   (D.)  631 

Centrifugal    pumps-      By    Richards,    (D.)    163. 
Goulds  Mfg.  Co.,  457*. 
Portable  cleciric,  331*. 

Speed,  Varying,  of  feed  pumps,   (D.   R.)  423. 
Worthington.  428*,  664*. 
Pyrometers.  Austen  recording.    By  Muanock,  (D.) 

692. 
Pyrometry.     By   Stansficid,   (D.)   143- 

R 

Kadiograplis,  Ue-cnforccd,  (D.)  47- 
Rail   bonds, 

Hrooklyh  Height'*  Railroad  system,  311 

Various  forms.  (D.   R.)  290- 
Rail  contracts,  (V.)  425* 
Rail  jointb. 

Ca^t-wcldcd.  (O.  R.)  186. 

Lap  joint.     Hy  Gibbon,  (D.  R.)  4-3 
Rails.  .,  ,      . 

Construction    of,    from   a    scientific   Btandpoint. 
Jly  Moxliam.  343. 

Rc?*i?ttance   rni:avur<'mcnt»,    (D.    R.)   600, 

TchtinK  ap()ara(us,   (l).}    izo. 

WcIdinK,  Klcctric.  of  street  rails,  169". 
KaiUr.--   r.,.<.i,.,i.nB.     My  MatierBdnrfT.  (D.)  727. 
Railv  ihods.     ISy  Cravath,  (D.)  509. 

A;.... -     ;iracti*n.     Hy  Schi  minn,  (D.)  44^1 


Railways,    Electric.     (Continued.) 
Boosters. 

Advantages  of,  386. 

^Vorki^p  of  direct-current,   (D.   R.)   75. 
Boston,  Statistics,  (D.  R.)  290, 

Bradford,  Municipal,  (D.  R.)  186,  289. 
Brisbane.  Australia.     By  Brown,  (D.)  290. 
British  Columbia.   (D.   R.)   538. 
Brunswick    Traction    Co.,    N.    J.,    Storage   bat- 
tery,  444*. 
Buffalo.   Storage  battery  plant,    (D.)   74. 
Buffalo  and  Lockport,  256*. 
Cairo,    Egypt,  716  .  x 

Chicago. 

Accumulator    traction.       By    Gilbert,     (D.) 

140;   Cravaih.   (D.)  423. 
Chicago  Hi  Mihvaukee.  207". 
Franchise  struggle,  71S. 
Notes.    (D.)    Coo. 
Cleveland  lines.*  By  Fairchild,  (D.)  326,. 349. 
Comparison    of   systems.      By   Ziffer,    (D.)    448, 

537-  _ 

Conduit  systeftis.     By  Pellissier,  (D.  R-)   140. 
Historical  description.     By  Hedenberg.  (D. 

R.)  600. 
New  York,  Construction.  (D.)  538.  660. 
Siemens    &    Halske    system,    Germany   and 

Austria.     By  Braun,  3S5,  392*- 
Wash..  D.  C.  Capital  Traction  Co.,  707*. 
Cork.     By  Griffin.  (.D.   R.)  245. 
Corrosion   of   street    pipes   by   return    currents. 

By  Fleming,  (D.)  397. 
Cost   at   the   switchboard  of  electric   power  for 

street  railways.     By  Conant.  313. 
Cripple  Creek,  (D.  R.)  449;  Bv  Hardesty.  (D.) 

326. 
Denver,  Trial  of  Henry  system,  401. 
Developing  new  traffic,  322. 
Dublin.  Repurt  on.     By  Boyd,  (D.  R.)  538- 
England. 

Legal  aspects.     By  Knox,   (D.)  423. 
Overhead   lines  and  cars,   264*. 
Frankfort-on-Main.    (D.)    95. 
Freight  traffic. 

Possibilities  of.  66*. 

Suburban    road    service.    By    Bonner,    (D.) 
212. 
Geneva.  Three-phase  plant,  (D.)  289. 
Germany. 

Siemens    &    Halske    conduit    system.      By 


/;itii;iria^,  (\>.)  537;  Kruiifer,  (D.)  6;jo. 
i\>.t   74. 
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llrunfiwick  Traction  Co.,  N. 

lii I *f -.'...  :  ..  ,.. 

<|.  'I    ro;id.      Ily    Cravalb,    (D.) 

(I).>    14O' 
r  1,1  .     .  iroHcv  traction.     By  Scoll, 

(!>.;   i^u,   n't-   l^e  Marchcna,  (D.)  727. 
l-rankforl       \\\    ll.iiiswahl.   (I).    K.)  95- 
Monlprlirr.    \'t..    (]).)    Hfi. 
'Ktrndr.  Ml  )    16. 

I'ari^,     K-ipid  clinrgind  iiyiilcni.    By  Drouin, 
'Ii  I      '       II.   K.*  44H- 

ifon   nyhtcm.    fD.)   398, 
'  '■udonnc,  HI.)  371. 
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'    traction.      By    Pavis    and 
(    IV'' 
;.mrnl  in.     By  Wardlaw,  fO) 


Braun.  385.  392*. 
Statistics.   (D.   R.) 


Glasgow^- (D.    R.)   47S,   509^    (D)    538.    (D.    R.) 

631,  660. 
Gornergrat.   Three-phase  system.    (D.    R.)    140; 

By    Berthier.   (D.)   349- 
Gothenburg,    Proposed    lines.   443- 
Gratz-Maria  Trost  Ry..  (D.)  53S. 
Great    Britain.    Municipal   ownership.      Bv   Mc- 

Callum,   (D.)  538. 
Halifax,   Municipal   line.   (D.)    74;    Wilmshurst. 

(D.)    164. 
Hamburg,  (D.  R.)  600. 
Henry   svstem.  Trial   in   Denver.  401. 
Holland '&  Lake  Michigan  Ry.,   (D.   R.)   164. 
HolmenkoUen    mountain    railway.       By     Hoff- 
mann, (D.)  326. 
Honolulu.     By   Cicott,   (D.    R.)   538. 
Hull.     By  .Armstrong.  (D.)  75. 
Hungary,   Statistics,   (D.   R.)  562.  690. 
Italy.   Heavy  work.   (D.)  562. 
Jungfrau    mountain    railway,    387*;    By    Brand. 

(D.  R.)  (go. 
Koppel  system.  Cost  of.   (D.   R.t  478. 
Uverpoof.  (D.   R.)  631. 
London. 

Jirompton    &    Piccadillv    Circus    Ry.    Co., 

(D.)   118. 
Lines  for  western   suburbs.    (D-   R-)   448- 
London     Central     underground.     (D.)     509; 
Bv  Tripicr.   (D.   R.)   289.  398;   Hall,  tD. 
R'.)    478. 
Trolley   system   vetoed.   (D.    R.)   74. 
Waterloo    and    city    underground.    (D.    R.) 
95.  (D.)  140.  164. 
Lvons,  France,  723.   (U.   R.)  631. 
\fail  service,  McGurty  high-speed,   (D.)  245. 
Meadville,  (D.  R.)  75- 
Measuring  traction    power,    Berlin.      By    Schie- 

mann,   (D.)  448. 
Middlesbrough.    Stockton    &    Thornaby,     Eng- 


land,'i37\  =62".  (D.  R,)   186,  245- 
id.    Ene..    Light   and    power.      By 
don.   (D.)  422.  536. 


Midland.    Ene..   Light   and    power,      liy    Lang- 


Mont    Salevc.    Switzerland.      By    Jacquin.    (V. 

R.)  118. 
Montmorencv.   near   Paris.   (D.    R.)    14- 
Montpclicr.   (D.    R.)  74- 

Mount  Lowe.  Cak     By  I'.lIi>on,  (D.  R.)  510. 
Multiple-unit    system.      l?y    Slicpard,    (D.)    537; 

Cravath.  (D.)  Coo. 
New  York. 

Conduit  construction,   (O.)  yj.  (P    R)   53^. 

(D.)  660. 
Costs  and   profits.   (D.)   538.  . 
Metropolitan    Co.,    Temporary    power    sta- 
tions, _'5J.  .'58V 
New  York  &  Sea  Bc::ch.  Feeding  currents. 


Austria.   Stattittictt.   fl).   1C>   289.  650, 
Tiahia,   Brazil.     I'y   Braun,  (V.)  yji. 
Itpflin  lines.  f]>.}   2^(9- 
p.lnrtfpool  and  Mrclwood,  346*.  fO.  R.)  660. 


255- 
Third   Ave.    Ry.   Co.'s   contract    wiih    \\  i --i 

jngiiouic  Co..  675. 
New  Zealand.  Poitsibilitics.     By  Cicott.  (D.  R  ) 

600. 
Overhead    const  ruction.      By    Pepper.    (D.    K.> 

95- 
ran*. 

Combined   trollcv  and  accumulator   nystctn. 

fD.)  46;   r>c  Marchcna.  (D.)  727- 
ICxpoititifpn  linr.  (1>.   K.)  211. 
Pillxhurg  railway-.     By  I'airchild.  (P.  R.)   \\\ 
Polvi»ha*r  iraclioi\,   (l».)    «;37. 
P<n»«ibiliiirii  of  the  electric  railway.  (D.)  448. 
Pr.wcr    c-onsuinplioii    in    rapid    transit    nervicf. 

By   Dodd.  )I),>  2\2\  Carui-WiUoii,  tP.) 

l^^;    Armsltnng.    ll>.>   290. 
I'owcr  for  kcrpintf  a  car  in  motion,  fP.)  36**. 
Praclir.'il    (loinin  in   utrect   railway   c-iiginccrinB. 

Bv   Harding.  ^58. 


Railways.  Electric.    (Continued.) 
Rented  power  of,  (D.  R,J   118. 
Return  currents. 

Confining  currents  to  rails.     By   Vigneron, 

(D.)  95. 
Electrolytic    corrosion.      By    I'leming,    (D.) 
397- 
St.  Louis.  Belleville  &  Suburban  Ry.,  (D.)  164 
Schuylkill  ^'alley  line.  (D.)  75. 
Sectional  conductor  system.  Leeds,  Eng.,  443. 
Siemens    &    Halske    conduit    system,    Germany 

and  Austria.     By  Braun,  385.  392". 
Speeds  on  street  railways.     By  Gcron,  (D.)  398. 
Sprague    multiple    unit    system,    Chicago.      By 

Shepard.  fD.)  537. 
Springfield  and   Holvokc,    (D.)    164. 
Stockholm.     By   Dahlander,   (D.)    14- 
Surface  contact. 

Development      of.        By      Thompson      and 
Walker,  418'.  478.  537;  Brown,  (D.)  448; 
Anderson.  CD.)  562. 
Johnson-Lundell  system.     By  Johnson,  (D. 

R.)  Coo,  631. 
Kingland  system,  London.  (D.)  349- 
Monaco,   France,   (D.")   660. 
S'endebach  system.  (D.)  372. 
X'arious  systems.  fD.  R.)  423. 
Switch   pillars,   English   i>racticc,    154. 
Switzerland. 

Stjitistics.  (D.)  186. 

Thun.  Switzerland,   Heavy  line,   (D.)  211. 
Use  of  high  voltage.  (D.)  509. 
Third    rail    svstem.      Exhibit    in    Boston.      By 

Maxham,   (D.>   538. 
Trolley.    Doom   of,    (D.)   509. 
L'nderground  feeders.     By  Morris.  (D.  R.)   141. 
Vienna  and  its  environs.     By  Ziffer,  (D.)    164; 

Keubeck,   (D.)  601. 
Voltages,  Higher.  498. 

Wash..    D.    C,    (.) pen-conduit    system,    707*. 
Waterloo  and   citv  underground,    London,   (D. 
R.)  95.  (D'.)   140,   164. 
Railways,  Elevated. 

Boston,   (D.   R.)   290. 

Brooklyn,   Electric  equipment.    (D.    R.)    75. 
.Chicago.    Storage    battery,     (D.     R.)    449;     By 

Shepard.   (D.)   537;   Cravath,   (D.)  €00. 
Gearless  motors  desirable.  253. 
New   York,   Compared    with    Chicago   railways, 

(D.)  e.s9. 
Passing  of.   (D.)   349. 
Proper  use  of,  361. 
Railways.  Steam. 

Electric    traction.      By    Brangs,    (D.)    iiS;    La- 
nino,   TD.)  600. 
Buffalo    &    Lockport.   256*. 
Jtalv.   Heavy   railroad   work,    (D.)   6^9. 
N.    Y..    N.    H.    &    H.    Co.      By    Heft.    (D.) 

290. 
No.   Rv.   of  France,    (D.)   14. 
Paris,  '(D.)    326. 
Redressers.     By  Janet.   (D.'i   141,  373. 
•   Refrigerator.  Electrical.     By  Fay,  (D.)  397,  478. 
Regulators. 

Maguaire    electric,    (D.)    77. 

Potential     regulator     for     series     incandescent 
lighting,  98*. 
Reliance  Lamp  Electric  Co.,  274. 
Resistance  box.  Iron-clad  porcelain-lined,  354*. 
Resistance. 

Commercial   forms   of.      Bv   Atkinson,    (D.    R.) 

246. 
Comparing    low    resistances.     Bridge    method 
By  Callendar,  (D.)  119,  329;  Fisher.  (D.) 
143- 
Contact  resistance.     By  Branly.   (D.)  212. 
Electrolytic.   Differential  teleplione  for  measur- 
ing.    Jiv   Federico,   (D.)   189. 
Human  body,  T^esistance  of.     By  Dubois,  (D.) 

144. 
Insulation.    Measuring,    (D.)    1R9. 
Longitudinal    strain    and    resistance.      By    Can 

tone,    (D.)   602. 
Metallic,  for  designing,  starting  and  regulating 
resistances.      By    Scott,    (D.)     143,    165, 
214. 
Resistance  for  large  currents.     By  Derry,   (D.) 

Standartl    high    resistances,      liy    Fawcett,    (D.) 

565. 
Steels,  Resistance  of.     By  Le  Chatelicr.  (D.)  96 
Value  of  re.siptance.     Bv  Avrton,  (D.  R.)  246. 
Resonators.     Bv  Gudin,  (D.)  96. 

Damping  of.     By  Sagergren.  (D.  R.)  327. 
Rheostats. 

I'Vench,  bv   l-'abius  Hcnrion.  531". 
l-TE.  6o8". 

Motor  speed-regulating.  427*. 
Wirt   improved.  664*. 
Rheum.'itism,  Electric  treatment,  (D.)  541. 
Riker    Electric    Motor   Co.,  486. 
River,    Chicago.    Trolley    lighters.       By    Hibbard. 

(D.)  212. 
Robertson   Mfg.   Co..  489. 
Bontgen   ray  ai>paratus. 

Hospital   shin  "Solace".  274". 

Trarisi)orlablc    ajiparalus.      By    Levy,    (D.    R.) 

119. 
'1  ubcs. 

Gcisnlcr,      TVstribulion      of     charges.       By 

Riccke,  M).   R.)   141.  ii-x, 
RcgrneriitinK    lubes.      By    Graves,    (D.)    16; 

:\I;.eh;)dr..   (D.)   ^m. 
X'illardS  InlM".   (P.   R.)  45;o. 
Rontgcn  lavs.     Bv   KaliscluT,  (I).  R.)  47.  24!;;  Rol- 
lins, fl).)   i6<;.  213,  4.';o,  (.32;  Smiili,  (P.) 
1H7:     Levy.    (P.I    39H:    \V.'<.dwarfi.    (D.) 
4-'4:   Walter.    ( P.)   440. 
Ainiy  u^es  of,     By  Sayen,  467. 
Cjiloi'ilic  action.     Ity    l)orn.   (P.    \K  »   47 
CliavRc  rnnit'd  by.     By  Thomson,  fP.   R.)  691. 
(  rinipared  with  cathode  rays.     By  Geiller,  (D.) 

foi. 
Corpuscular   theory.      By    Waller.    (P.)   539. 
Currents  gciiiMatcd  by.     By  Winkclmann,  (D) 

5.10.    (P.    R.)   632. 
Piffusion  of.     By   Mal.'iKoli  and   Bonacini,   (P.) 
Sio. 
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Riintgen  rays.     (Continued.) 

Discharge  by.     By  Sagnac,   (D.   R.)    187. 

Durali».>n  of  emission.     Hy  Morizc,   (U.)  601. 

Evidence    tliat    they    are    ordinary    light.      liy 
Stoney,   (D.)  213. 

Flut)rescence   and    Uonlgen   rays.      By    Arnold. 
(D.)   39S. 

Phosphorescent  screens.     By  \'illard,  (D.)  691. 

I'olarization   of.     By  tJractz,   (D.)   96. 

Radiation  of.     I^v  Swinton.  (D.)  47,  96. 

Re-enforced  radiographs,  (D.)  47. 

Regeneration    of   fluoresceni    screens.      By    Vil- 
lard.   (D.)  373. 

Source  of.     By   Swinton,   (D.)    141. 

Transformation    of,    bv    different    bodies.      By 
Hurmuzescu,    (T).   R.)  373. 

Velocity  of  ions  caused  by   Rdntgen  rays.     By 
Zeleny,    (D.)    141. 

Visibility   of.      By   Dorn.    (D.    R.)   47- 

(See  also   Cathode  rays.) 
Rosenberg  Co.,  331. 
Rotations       in       uniform       electric       fields.         By 

Schweidler,   (D.   R.j   141. 
Rousseau   Kleclrical   Works,  665. 
Royal  Electric  Co..  428.  541. 
Rules  for  electric  installations. 

French  official  rules,   I L).   R.)   510,  539.  563. 

German  rules,   (D.)   164,   187,  245,  269,  539. 

New   York,   Interior  conduit   wiring.   33S. 
Rushmore  Dynamo  Works,  53,  481. 


Safety  Third-Rail  Electric  Co.,  Exhibit.  298*. 

Salt  solutions.  Internal  friction  of.     By  Euler,  (D.) 

511- 
Sault    Ste.     Marie,    Electrical    industries    of.       By 

Clergue,  6. 
Schmidt  &  Bruckner,  20,  541. 
Screening,    Magnetic.     By    Stefanini,    (D.)    16;    Du 

Bois,  (D.)  24s.   (D.  R.)  479. 
Searchlights. 

Carlisle  &  Finch  marine,  55*. 

Measuring    light    from.    By    Blondel    and    Rey, 

(D.  R.)  17. 
Rushmore  pilot  house.  53*. 
Schuckert  Co.,  (.D.)  6go. 
See-saw  at  the  Umaha  exposition,  354*. 
Self-induction,     Measuring     and     comparing.       By 
Roland   and    I'ennimann,    (D.)    77;    Mor- 
land.    (D.)    4^5- 
Seneca  Falls  Mfg.   Co.,  665. 

Separator.  Cochrane  high-pressure,  429*.  ^ 

Sergeant,  Charles  Spencer.  288*. 
Sewing  machine  motor,  (D.)   186. 
Shafting  vs.  direct  driving,  (D.)  599. 
Shawmut   Fuse   Wire   Co.,  429. 
Shear,  Slitting  or  circle-cutting.   122*. 
Shielding,    Electromagnetic    and    mechanical.      By 

Du  Bois,  (D.)  48. 
Ships. 

Gas  power  on.  By  Booth,  (D.)  2S9. 
Measuring  the  power  for  propelling,   (D.)  326. 
Steering  electrically.     By  Gentsch,  (D.  R.)  371. 
448. 
Shop  work.   Electrical.     By   Fells.    159*. 
Shunts  with  electro-dynamometers.     By  Wien,   (D. 

R.)  450. 
Signals. 

Electric  siren,   (D.)  541,  565. 

German  Navy  system.     By  Pontifex,    (D.)   292, 

329. 
Mine  signals.     By  Clements,  (D.  R.)  270;  Wil- 
son,  (D.)  693. 
Warship  signals,  673,  6S4. 
Silicon,  Effect  of,  on  magnetic  permeability  of  cast 

iron.  By  Caldwell,  619,  (D.  R.)  540. 
Silver,  Electro-deposition,  and  its  separation  from 
copper.       By     Kuester    and    Stein  wehr, 
(D.)  450. 
Skinner  Engine  Co.,  50. 

Seciety    for    the    Promotion    of    Engineering    Edu- 
cation, 185. 
Soda,     Electrolytic     production,     Hargreaves-Bird 

process,   136. 
Solar    hypothesis.    Electrical.      By    Delta,    (D.    R.) 

602. 
Solar   radiations    and    electricity.      By    Bach,    (D.) 

269- 
Solution  of  noble  metals.     By  Margules,   (D.)  270. 
Spanish-American   war.    Use   of  electricity   in.      By 

Grier,   390. 
Spark  discharges. 

Chemical    action    of    the    spark.    By    Berthelot, 

(D.   R.)  424. 
Experimental   study   of   the   spark.     By   Leduc, 

(D.)  373- 
Measuring,  Alkalimetric  method.     By  Cardani, 

(D.)  565. 
Retardation  of.     By  Wesendonck,    (D.)    15. 
Sparking. 

Causes  of.     By  Dick.  (D.)  689. 
Preservation   of.     By   Rice,   (D.    R.)  690. 
Spectra,    Continuous-current.      By    Kalaehne,    (D.) 

449. 
Speed   indicator.     By   Browne,    (D.)    144. 
Spirals,    Elastic   moment    of.      By    Guillaume,    (D.) 

512. 
Steam   power. 

Costs  compared   with   water   power.      By    Web- 
ber, (D.  R.)  289. 
Electrically  transmitted  waler  power  and  steam 
power.     By  Saldini.  (D.)    139. 
Steamship    collisions,    Preventing.      By    Herberts. 

(D.)   190. 
Steam  separator  and  oil   eliminator,  608". 
Steam-using  plant.     By  Jeckell,  (D.   R.)  46.  74. 
Steel 

Chromium   steel.     By   Placet,   (D.)   96. 
Cleaning  by  electrolysis.     By   Burgess,  445. 
Magnetic    properties    of    tempered    steels.      By 

Mme.   Curie.   (D.   R.)  48,   187. 
Resistance    of    steels.      By    Le    Chatelier,    (D.) 
9fi.  (D.  R.)  187,  245. 
Steering   gear    for  vessels.    Electric.     By    Fischer- 

Hinnen,   (D.    R.)  423, 
Sterling  Arc  Lamp  Co.,   190,  297. 
Stokers,    American,    Brooklyn    Edison    Co.'s    sta- 
tion, 377*. 


Street  railways.     (See  Railways.) 

Stress  in  iron   and  steel.   Measuring.     By  Turner, 

•    (IJ-)    17. 
Strombcrg-Larlson   'ielephonc   Mfg.   Co.,  456. 
Sturtevant   Co.,   609,   729. 

Submarine  boat,  Sandor  Bak.  (D.  R.)  372,  396. 
Submarine  cable  vessels,  D,  R.)  604. 
Submarine  cables.     (See  Telegraph  cables.) 
Submarine   mines,    (D.   R.)   98. 
Subways. 

Baltimore   electric,   (D.)   350. 
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Breaks,  Localizing.     By  Murphy,  (D.)  399,  540. 
Brest  and  New  York,  345*. 
History  of.     By   Fahie,  (D.)  29.;. 
Manila  cable,   (D.   R.)  246. 
Pacific  cable,   (D.)   144:   By  Bright,   (D.)   400. 
SjSeeds  of  Atlantic  cables,  (D.)  77. 
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246. 
Lightning  arrester  for  circuits,  (D.)  17. 
New  systems,  (D.)   512. 
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Telephonic     delivery     of     messages,     Germany, 

(D.)  77. 
Trains,   Communication   on,    (D.)    144. 
Type-printing,   Higgins  system,   (D.)  728. 
Wireless.       By     Edser,     (D.     R.)     17,    92,     144: 
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Ducretet   apparatus,    (D.)   246. 
Hertzian   telegraphy,   (D.)   246;   By   Guisot, 

.     !-^0  "'•  .      . 
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Pittsburg,    Bell    plant.     By   Fairchild,    (D.    R.) 
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ances.    By  Natalis,   (D.)  326. 
Voltameter.   Hydrogen,   Test   of.     By   Naber,    (D.) 
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Grier,  390. 
Warren-Medbery  Co.,  604. 
Warships. 

Electric  light  in.   By  Pontifex,  (D.)  44S. 
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By  Webber.   (D.   R.)   289. 
Electric     utilization     of     water     powers.        By 

Magie,  41. 
Fries   Co.,  North  Carolina,   (D.)  423. 
Herka  plant.     By  Giovaninelli,  (D.  R.)  448,  478, 
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Absorbs  Walker  Co.,  309. 
Contract   for  Third  Ave.    Ry.    Co.,   New   York, 
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THE  CONVENTION  OF  THE  INDEPENDENT  TELEPHONE  ASSOCIATION. 

During  the  past  twelve  months  legal  disturbances  in  the  tele- 
phone field  have  been  noticeably  fevv,  and  the  itidapendent  tele- 
phone movement  has  expanded  with  little  let  or  hindrance.  The 
fear  and  uncertainty  that  pervaded  the  telephonic  atmosphere  prior 
to  the  organization  of  ihe  Independent  Telephone  .A.ssociation  in 
Detroit  last  year  seems  to  have  been  dispelled,  and  the  independ- 
ent movement  has  been  marcihing  on  in  a  peaceable  conquest.  The 
threats  of  offensive  action  on  the  part  of  the  older  company  which 
so  long  hung  over  the  spirit  of  independence  seem  to  have  quieted 
down,  and  it  is  but  reasonable  to  suppose  that  the  unpleasant- 
ness has  been  largely  neutralized  by  the  defensive  attitude  of  the 
national  independent  organization,  which  is  composed  of  men  firm 
in  their  belief  in  the  justice  of  the  cause  for  the  defense  of  which 
tliey  are  banded  together. 

At  last  year's  meeting  it  was  shown  that  at  that  time  there  were 
in  use  between  150,000  and  175.000  independent  telephones,  supplied 
by  about  1200  e.xchanges.  This  information  was  no  doubt  a  very 
gratifying  surprise  to  even  many  of  the  members  themselves,  and 
when  the  report  of  progress  during  the  first  year  of  the  association's 
existence  is  added  to  it  we  will  without  question  witness  a  splen- 
did result  of  harmonious  co-operation  in  a  worthy  cause.  Interests 
of  such  vast  magnitude  as  independent  telepihony  has  proved  to  be 
must  needs  be  protected  against  the  attacks  of  an  older  and  more 
strongly  intrenched  competitor.  The  Independent  Association  ex- 
ists for  a  well  designed  purpose,  and  that  it  is  doing  efficacious  work 
is  evident  from  the  actual  progress  that  has  been  made  in  the  in- 
dependent field  during  the  past  year,  with  so  little  molestation. 


IMPROVEMENTS  IN  TELEPHONE  EXCHANGE  SYSTEMS. 

Probably  the  greatest  improvement  in  telephone  exchange  work 
made  during  the  past  few  years  is  the  development  of  various  so- 
called  common-battery  systems,  by  which  the  troublesome  primary 
battery  at  the  subscriber's  instrument  is  done  away  with  and  all 
subscriber's  microphones  are  supplied  with  current  from  one  com- 
mon source,  generally  a  storage  battery,  at  the  central  exchange. 
Associated  with  this  improvement,  which  necessitates  the  use  of 
battery  current  on  the  subscriber's  line,  is  the  elimination  of  the 
hand  generator  at  the  subscriber's  instrument,  the  signaling  to  the 
central  exchange  being  readily  effected  by  a  variation  of  the  resist- 
ance of  the  line,  caused  by  the  motion  of  the  telephone  hook  or  any 
other  manipulation  on  the  part  of  the  subscriber,  the  corresponding 
change  of  current  affecting  generally  a  relay  at  the  exchange, 
which  in  turn  operates  the  signal.  The  most  up-to-date  form  of 
this  signal  is  the  miniature  lamp,  its  advantages  being  that  it  has 
no  moving  parts,  that  it  is  instantly  restored  on  the  removal  of  the 
current  and  that  it  requires  very  little  space  on  the  board. 


The  enormous  banks  of  these  relays,  with  their  two  extensive 
.systems  of  wiring,  one  on  the  line  and  one  on  the  lamp  side,  are, 
to  be  sure,  somewhat  troublesome,  but  no  more  so  than  the  corre- 
sponding banks  of  self-restoring  drops  which  they  replace.  A 
further  improvement,  which  may  be  confidently  hoped  for,  is  the 
substitution  for  these  relays  and  low-voltage  lamps  of  fine  filament 
lamps  directly  in  the  line  circuits.  Incandescent  lamp  works  now 
turn    out    filaments    which    incandesce    with    300    milliamperes    gr 
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even  less,  and  could  nu  doubt  nuike  the  filament  much  finer  in  the 
short  lengths  and  low-candle  i)owcrs  and  low  economies  allowable 
in  this  work.  Such  filament  would  of  necessity  be  cut  into  the  lines 
instead  of  bridged  across  them  as  are  the  relays  now  used.  With 
these  visual  signals  mounted,  as  both  convenience  and  simplicity 
would  suggest,  adjacent  to  their  respective  answering  jacks,  one 
multipling  of  the  boards  would  be  done  away  with. 


Common  battery  systems  are  not  as  yet  developed  to  work  as 
well  as  the  more  old-fashioned  individual  battery  systems,  owing  to 
the  insertion  of  the  comparatively  high  resistance  of  the  line  in  the 
microphone  circuit.  There  are  various  ways  of  partially  overcom- 
ing this,  varying  from  the  use  of  a  simple  shunt  about  the  micro- 
phone to  the  use  of  a  storage  battery  charged  over  the  wire  when 
the  latter  is  not  in  use  for  talking.  Systems  that  require  the  use 
of  more  than  two  individual  wires  to  each  subscriber  may  be  set 
down  as  impractical,  and  even  those  requiring  the  use  of  a  com- 
mon lead  in  addition  to  the  separate  line  and  return  of  each  sub- 
scriber are  objectionable. 


WATER  POWERS  IN  NORTHERN  LATITUDES. 

It  may  b.e  recalled  that  when  the  great  power  plant  at  the  Lachine 
rapids,  near  Montreal,  was  opened  about  a  year  ago,  there  was  some 
feeling  of  uncertainty  as  to  the  continuous  working  of  water  powers 
in  latitudes  where  the  winter  temperatures  are  so  low  as  in  that  part 
of  Canada.  It  is  fairly  demonstrated  from  the  past  winter's  operation 
of  the  Lachine  plant  that  this  fear  was  without  adequate  foundation, 
as  no  trouble  from  anchor  ice  was  encountered  and  the  service  of 
the  installation  was  not  hampered  in  any  w-ay  by  ice  during  the 
winter  season.  A  large  part  of  the  available  water  power  in  the 
eastern  part  of  America  is  in  northern  latitudes  where  the  winters 
are  of  great  severity,  and  it  is  as  important  as  it  is  pleasant  to  Icnow 
that  there  seems  to  be  no  reason  to  anticipate  stoppage  of  the  power 
from  ice.  The  industrial  development  of  Canada  will  probably 
keep  pace  with  the  utilization  of  the  magnificent  water  powers  with 
which  it  is  so  abundantly  endowed,  the  climatic  and  other  conditions 
apparently  marking  Canada  as  a  region  in  which  manufacturing  will 
one  day  be  the  principal  industry.  The  projected  railway  to  the 
Hudson  Bay  region  will  open  a  country  full  of  water  power  await- 
ing development  and  utilization,  and  this  region  is  not  so  far  from 
the  centres  of  population  and  the  points  of  trans-shipment  for  ex- 
port as  some  others  now  enjoying  a  large  manufacturing  trade. 


With  the  continual  growth  of  electrolytic  methods  for  the  extrac- 
tion of  metals  and  the  manufacture  of  mineral  products  the  import- 
ance of  water  powers,  even  in  comparatively  inaccessible  regions,  is 
vastly  enhanced.  This  is  esjjecially  the  case  in  a  region  of  high- 
priced  coal  such  as  Canada,  and  it  is  to  be  hoped  that  the  encourag- 
ing success  of  some  recent  great  installations  for  the  electrical  de- 
vtlopmcnl  of  water  power  there  may  be  followed  by  a  general  at- 
lenlioii  to  the  dcvelopnienl  of  the  vast  resources  of  llic  country 
ihrongh  the  anoncy  of  its  fine  natural  falls. 

tl.ECTKOLVTlC  nhlALLUkUV. 

In  MO  branch  of  applied  elcclricily  h.is  sik  li  progress  btrn  iimiK- 
in  recent  years  as  in  thai  of  the  extrartion  and  refining  of  iiiclals 
by  electrolysis.  Aluiiiininii  has  praclicully  been  given  to  the  arts 
by  the  agency  of  cicclrii.il  iiiellioils  for  ils  reduction  from  its  very 
refractory  ores,  and  the  cli'irir  furnace  and  cell  hold  out  promise 
of  being  immediately  availablr  fnr  ilw  pir.dnriu.n  of  oilier  useful 
and  valuable  melaU.    Among  iln   •   iiom   |  lurc  interest  to 

(he  elprlrician  than  ghiciniim  or  beryllium. 


duclivity  higher  than  that  of  copjier.  It  has  been  obtained  without 
great  difliculty  by  the  electrolysis  of  a  double  glucinum-sodium 
lluoride.  What  use  can  be  made  of  it  will,  of  course,  be  largely 
determined  by  the  price  at  which  it  can  be  produced,  but  its  light- 
ness, resistance  to  oxidation,  and  high  conductivity  mark  it  as  use- 
ful to  the  instrument  maker  and  for  many  purposes  where  the  com- 
bination of  these  qualities  will  be  found  desirable. 


Sodium,  which  has  found  a  considerable  application  in  the  arts, 
is  now  generally  made  by  an  electrolytic  process,  the  chloride  being 
used  as  the  electrolyte  and  chlorine  made  as  a  by-product.  The 
price  of  this  metal  has  been  reduced  very  greatly,  and  its  usefulness 
correspondingly  extended  since  the  introduction  of  the  electrolytic 
method  of  manufacture.  Phosphorus,  while  not  a  metal,  is  anothel 
electrolytic  product  of  great  importance,  its  principal  use  being  in 
the  manufacture  of  matches,  in  which  large  quantities  are  consumed. 


Perhaps  the  most  important  electrolytic  product  is  copper.  This 
is  either  reduced  directly  from  its  ores  or  refined  by  the  electrolysis 
of  anodes  of  the  crude  metal,  enormous  works  of  both  kinds  being 
in  operation  in  many  parts  of  the  world.  The  increasing  demand 
for  copper  of  high  conductivity,  which  is  another  way  of  saying 
of  great  purity,  has  made  a  ready  market  for  the  electrolytic  product 
and  contributed  greatly  to  the  extension  of  such  processes.  Alu- 
minum as  an  electrical  product  is  too  well  known  to  require  further 
mention  here.  Electrolytic  lead  is  now  an  article  of  staple  manu- 
facture and  of  great  importance.  The  lead  is  not  often  directly  re- 
duced from  its  ore  by  electrical  means,  but,  as  the  metal  is  almost 
always  more  or  less  contaminated  by  foreign  and  injurious  impuri- 
ties, its  refinement  by  some  process  is  generally  necessary.  Of  the 
various  methods  adopted  for  refining  lead  none  are  more  promising 
and  important  than  those  based  upon  electrolytic  action. 


THE  SEARCH   LIGHT  IN  WAR. 

An  instance  of  the  value  of  the  search  light  in  war  was  shown 

during  the  recent  occupation  of  the  shores  of  Guantanamo  Bay  by 
the  American  marines.  The  camp  of  this  force  was  greatly  annoyed 
at  night  by  persistent  firing  from  the  dense  thickets  surrounding  it, 
and  as  the  nights  were  very  dark  no  effective  reply  could  be  made. 
The  search  lights  of  two  or  three  vessels  lying  in  the  bay  were 
turned  upon  the  woods  in  which  the  Spanish  sharpshooters  were 
concealed,  with  the  result  that  ihey  were  located  and  driven  out 
with  comparative  ease. 


This  remarkable  metal  in  lighter  than  aliiminiiMi,  in  lo  all  practical 
intent!)  and  |iurposcii  iinoxidizabic,  and  pos.icsscs  an  elcclriral  con- 


Probably  the  first  use  of  search  lights  in  actual  warfare  was  dur- 
ing the  landing  of  the  Japanese  forces  near  Seoul,  Korea,  at  the  be- 
ginning of  the  late  war  bclwcen  _Iai)an  and  China.  On  this  occa- 
sion they  were  found  to  be  exceedingly  effective,  not  only  in  illu- 
minating the  shores  and  waters  where  the  landing  was  taking  place, 
but  also  ill  terrifying  the  semi-savage  soldiery  defeiuliiig  the  coast. 
While  it  is  not  likely  that  the  search  light  will  be  found  useful  in  this 
way  during  our  present  war,  there  is  no  doubt  that  it  has  already 
proven  ils  capacity  as  an  effective  .iddilioii  to  the  materials  of 
warfare  in  more  than  one  instance.  Ils  use,  confined  hitherto  al- 
most entirely  lo  naxal  operations,  should  be  extended  to  land  war- 
fare as  well,  and  it  is  easy  to  see  how  cffeolivc  tin-  powerful  bcaiii 
might  prove  to  be  in  night  operations  ashore,  (iilici  in  guarding 
against  surprise,  finding  and  relieving  the  wouiuUd  .ifler  a  battle, 
burying  tin  dr:id.  conslrucling  fortifications,  or  deceiving  and  blind 
ing  the  enemy.  I^ortable  search  light  outfits  are  in  use  in  the  einili- 
nenlal  Kuropean  armies,  and  may  be  easily  and  rapidly  constructe<l. 
Such  an  onlfil.  consisting  of  a  light  verlicil  lioilir  iiioiiiilcd  oii  .-i 
wheeled  liuck.  a  small  high-speed  enginr  niid  (li)iil  coMuecleil 
dynamo,  and  the  projecting  apparatus,  can  be  operated  in  any 
region  where  there  are  fair  roads,  though  it  is  likely  that  it  would  be 
of  but  little  use  in  the  nioiinlaiiious  coimlry  of  southeastern  Cuba. 
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The  Cataract  Power  Company's  Transmission  Plant. 

The  Cataract  Power  Company,  Hamilton,  Ont.,  is  engaged  in  a 
work  of  great  magnitude,  and  will,  when  its  plans  are  carried  to 
fruition,  generate  electricity  on  a  large  scale,  with  a  view  to  sup- 
l)lyinK  electric  light  an<!  power  at  any  point  along  the  route  of  the 
line,  which  runs  from  St.  Catharines  to  Hamilton,  a  distance  of  35 
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miles.  IMuch  interest  is  being  taken  in  the  scheme,  owing  to  the 
fact  that  it  is  the  first  attempt  in  Canada  to  transmit  power  at  sucli 
a  distance. 

The  plan  of    the  company  is  to  obtain  a  water  supply  from  the 


tions,  and  the  danger  from  frazil  or  small  particles  of  ice  getting 
into  the  water  wheels  will  be  provided  against.  There  will  also  be 
built  at  the  brow  of  the  mountain  a  concrete  wall  600  feet  in  length 
and  IS  feet  high.  A  cutting  38  feet  deep  and  14  feet  wide  was  made 
in  the  rock  at' the  lop  of  the  bank,  in  which  the  pipe  line  will  be 
placed.  This  cut,  together  with  a  view  of  the  power  house,  is 
shown  in  Fig.  3.  The  distance  from  the  top  of  the  mountain'  to 
the  base  of  the  power  house  is  900  feet,  the  vertical  height  being 
-'75  feet,  as  already  noted.  This  gives  a  head  nearly  double  that  of 
Niagara  Falls,  and  a  pressure  of  135  pounds  to  tlie  square  inch. 

The  foundation  for  the  pipe  line  is  made  of  stone,  with  a  pier  and 
drain  every  12  feet.  At  the  top  of  the  line  the  pipe  is  three-eighths 
of  an  inch  in  thickness,  gradually  increasing  to  i  inch. -.It  is  a 
c;rcular  steel  tube,  the  first  section  being  9  feet  in  diameter,  and 
then  it  diminishes  to  8  feet  6  inches,  8  feet,  and  finally  7  feet  6 
inches.  The  pipe  was  constructed  by  the  Hamilton  Bridge  Com- 
pany, and  is  said  to  be  an  excellent  piece  of  work. 

The  power  house  is  located  on  the  bank  of  Twelve-Mile  Creek, 
into  which  the  water  will  discharge  directly.  It  is  175  feet  long 
by  40  feet  wide,  the  walls  being  30  feet  in  height.  The  framework  is 
of  steel  filled  in  with  brick.  The  roof  is  covered  with  lap  seam 
metal  and  the  floors  are  of  concrete  3  inches  thick,  but  where  the 
generators  and  turbines  will  be  located  it  will  be  laid  to  a  depth  of 
12  feet.  At  the  present  time  no  machinery  has  been  installed,  ex- 
cept a  large  traveling  crane.  Four  generators  will  be  placed  on 
the  north  side,  as  well  as  two  exciters.  All  of  the  electrical  appa- 
ratus is  being  constructed  by  the  Royal  Electric  Company,  of  Mon- 
treal,-and  is  now  nearing  completion  at  the  company's  works.  The 
water  wheels  are  of  special  design,  and  were  built  by  the  Stilwell- 
Bierce  &  Smith-Vaile  Company.   Dayton,  Ohio.     They  have  steel 


Fig, 
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Fig.   I.  —  The  Head  (iAtes. 


old  W'elland  Canal  at  Allanburg,  and  carry  it  by  means  of  an  arti- 
ficial channel,  454  miles  in  length,  to  the  brow  of  the  mountain 
overlooking  Twelve-Mile  Creek,  just  east  of  DeCew  Falls  and  about 
2  miles  from  St.  Catharines.  At  DcCew  Falls  a  very  large  reservoir 
is  in  course  of  construction,  and  other  storage  reser- 
voirs are  being  built  between  DeCew  Falls  and  Allan- 
burg, so  as  to  provide  an  abundant  supply  of  water. 
The  water  will  be  carried  to  the  power  house  from  the 
reservoir  through  pipes  8  feet  in  diameter,  the  fall  be- 
ing 275  feet.  The  power  house  has  already  been 
erected  at  DeCew  Falls. 

The  old  and  new  canals  come  together  near  the  vil- 
lage of  Allanburg,  and  it  is  near  the  junction  that  tlic 
tap  is  made  to  permit  of  the  water  being  utilized  for 
the  driving  of  the  power  generators  at  DeCew  Falls. 

In  Fig.  I  are  shown  the  head  gates  at  the  intake,  of 
which  there  are  two.  From  the  head  gates  the  water 
is  conducted  through  an  artificial  channel  or  canal. 
For  a  distance  of  2  miles  from  the  intake  the  canal  is 
now  practically  completed.  About  2  miles  from  Allan 
burg  a  large  aqueduct  has  been  erected  for  the  put 
pose  of  carrying  the  water  across  the  creek,  as  shown 
in  Fig.  2.  This  aqueduct  is  a  v\'00dcn  flume  600  feet 
in  length,  with  an  inside  diameter  of  8  x  8  feet,  and  is 
supported  by  a  steel  truss.  Considerable  work  is  yci 
to  be  accomplished  to  carry  the  water  from  llu 
flume  to  the  brow  of  the  mountain,  and  to  do  ihi^ 
numerous  small  bridges  are  in  course  of  construction. 
It  is  the  intention  of  the  company  to  provide  three 
large  storage  reservoirs,  one  of  which  is  already  com- 
pleted.   These  will  contain  sufficient  water  for  two  days'  opera- 


fly  wheels  weighing  ylA  tons  each,  the  total  weight  of   case  and  tur- 
bine being  30  tons. 

At  the  power  house  current  at  a  pressure  of  22.500  volts  will  be 
generated  and  transmitted  to  the  transformer  station  at  Hamilton, 


i|    ii    ii   ii   si   tt 


■ij-'-V'^-*-^ 


1  JK;  itMi'  ':^U<B 


^S^^ 


1  I'owEK  ilursi    am>  Pipe  Line. 

where  it  will  be  reduced  by  step-down  transformers  to  2500  voli- 
Tlie  pole  line  has  been  completed  for  a  distance  of  about  25  miles. 
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Cedar  poles  35  feet  long  are  being  used,  with  heavy  cross-arms 
and  locust  pins  boiled  in  linseed  oil  to  extend  their  life  and  increase 
their  insulating  qualities.  A  neat  angle  iron  brace  gives  additional 
support  and  strength  to  the  cross  arms.  Porcelain  insulators  tested 
at  a  very  high  pressure  will  support  the  conductors,  which  will 
comprise  four  separate  strands  of  No.  4  B.  &  S.  copper  wire.  The 
poles  are  placed  90  feet  apart,  and  about  2000  of  them  will  be  set 
in  the  distance  between  the  two  places. 

The  transformer  plant  at  Hamilton  is  50  x  100  feet,  and  in  con- 
struction will  be  similar  to  the  power  house.  It  is  now  ncaring 
completion. 

The  cost  of  the  completed  work,  it  is  stated  by  the  "Canadian 
Electrical    News,"   from    which   journal    we   obtained   most   of    the 
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foregoing  facts,  will  be  about  $600,000.  The  company  expects  to 
transmit  current  for  lighting  and  power  purposes  to  Hamilton  be- 
fore the  close  of  July.  The  general  manager  of  the  Cataract 
Power  Company  is  Mr.  H.  R.  Leyden,  late  of  the  Royal  Electric 
Company,  and  Mr.  T.  E.  Hillman  is  the  engineer  in  charge. 


Prospective  Water  Power   Development  at   the   Head  of   Lake 

Superior. 


The  dam  mentioned  would  be  about  1300  feet  long  at  the  crest, 
with  a  maximum  height  of  about  30  feet  for  a  short  part  of  its 
length,  and  would  probably  be  constructed  of  crib  work  filled  witli 
loose  .stone.  There  would  also  be  required  a  canal  to  connect  the 
new  watershed  and  storage  reservoir  with  one  of  the  tributaries  of 
the  St.  Louis  River. 

For  the  utilization  of  the  maximum  available  head  at  one  con- 
venient location,  the  company  proposes  to  construct  around  the 
falls  above  mentioned  a  canal  about  22  miles  in  length,  ending  at  a 
point  on  the  hills  immediately  back  of  Duluth,  from  which  water 
Avould  be  taken  in  closed  pipe  lines  to  a  plant  at  the  river  side 
telow,  giving  a  head  of  about  600  feet..  This,  with  the  flow  of  2000 
feet  per  second,  would  develop  efficiently  about  100,000  horse- 
power. The  power  canal  mentioned  would  be  of  sufficient 
size  to  pass  this  water  with  a  velocity  of  about  3  feet  per  second, 
or,  in  other  words,  it  would  have  a  cross  section  below  the 
water  level  of  667  square  feet.  It  is  proposed  to  make  this  an 
earthwork  canal,  following  closely  the  profile  of  its  own  gradi- 
ent through  the  hilly  country  and  crossing  whatever  valleys  are 
unavoidable  by  following  their  sides  back  to  points  where  they 
could  be  conveniently  crossed  by  means  of  masonry  or  con- 
crete dams  on  the  low  side,  backing  up  the  water  in  these  val- 
leys for  storage  purposes  and  absorbing  in  this  manner  the 
ilow  of  all  streams  crossing. 

Estimates  have  been  made,  based  on  careful  surveys,  both  for 
this  complete  plan  and  others  more  modest,  based  on  the  con- 
struction of  a  shorter  canal  for  the  use  of  a  lower  head  or  the 
utilization  direct  of  the  various  falls  by  means  of  scattered 
power  houses.  These  estimates  run  from  about  $1,500,000  for 
the  simpler  plans  to  $3,500,000  for  the  complete  plan,  with  me- 
chanical and  electrical  apparatus  for  the  development  of  25,000 
horse-power.  While  the  local  development  of  power  at  the 
various  rapids  and  falls  on  the  river  would  give  sufficient 
power  for  all  immediate  demands,  the  later  development  of  the 
whole  head  by  means  of  a  canal  would  render  all  such  local 
plants  valueless,  hence  the  advisability  of  starting  in  the  ex- 
tensive way  proposed. 
It  is  estimated  that  20,000  electrical  horse-power  could  be  mar- 
keted which,  if  sold  at  $40  per  hp  year,  would  bring  an  annual  reve- 
nue of  $800,000,  and  that  an  income  of  about  $150,000  annually 
could  also  be  derived  from  the  transportation  of  pine  timber,  mak- 
ing an  annual  income  of  almost  $1,000,000. 

The  market  for  power  is  exceptionally  good,  there  being  two  ex- 
tensive street  railway  systems,  two  extensive  lighting  systems,  and 
a  large  number  of  elevators,  flour  mills,  etc.,  all  now  using  bitumi- 
nous coal  at  a  cost  of  $2.25  per  ton. 


In  connection  with  the  recent  visit  of  the  Northwestern  Electrical 
Association  to  the  cities  at  the  head  of  Lake  Superior,  a  brief  ac- 
count of  the  proposed  development  of  the  mammoth  water  power 
existing  near  these  points  may  be  of  interest. 

The  St.  Louis  River,  which  flows  into  the  vtfestern  tip  of  Lake 
Superior,  has  a  length  of  about  125  miles  and  is  fed  by  a  number  of 
smaller  streams  which  have  their  sources  on  the  upper  plateaus 
north  of  the  lake  and  at  an  elevation  of  about  1000  feet  above  it. 
Reaching  a  point  about  20  miles  from  Duluth,  the  river  flows  in  a 
scries  of  rapids  with  a  total  fall  of  about  450  feet  ni  a  distance  of 
5  miles.  The  utilization  of  these  falls  has  long  been  proposed,  but 
ncxer  accomplished,  partly  on  account  of  the  scattered  and  inacces- 
sible location  of  the  falls  and  partly  on  account  of  the  variation  in 
I  he  flow,  the  river  being  quite  torrential  at  certain  times,  especially 
in  the  spring,  and  the  flow  falling  to  a  comparatively  small  amount 
in  seasons  of  drought  or  continued  freezing. 

A  company  has  been  working  at  the  solution  of  these  problems 
for  some  years  and  has  some  projects  for  getting  around  the  didfi- 
cultics  which  are  of  interest  because  of  the  boldness  of  the  ideas 
involved.  This  com|»any  proposes  to  add  to  the  watershed  dr.iined 
by  thin  river  an  adjacent  large  walcrshcd.  containing  a  large 
amount  of  open  water,  which  by  means  of  dams  could  be  utilized 
for  Bloragc  purposes,  giving  a  superficial  area  of  water  of  about  ,35 
sfiuarc  miles  with  a  storage  depth  of  perhaps  5  to  8  feel.  This 
would  give,  at  the  5-foot  depth,  an  available  storage  capacity  of 
nearly  5 ,r)oo,fXX>,ooo  cubic  feet,  or  an  ef|uivalcnl  of  abriiil  kxxi  nibir 
feet  per  scrtond  during  (lie  period  of  extreme  low  water  in  the  win 
ler.  By  this  means  the  minimum  flow  of  the  river  at  the  rapids 
rould  be  raised  from  its  present  volume  of  about  1000  feet  p^r  sec- 
ond to  about  twice  that  amount. 


Convention  of  Railway  Telegraph  Superintendents. 

The  annual  meeting  oi  the  Association  of  Railway  Telegraph  Su- 
perintendents of  America  was  held  at  the  Hotel  Dellone,  Omaha, 
Neb.,  on  June  15  and  16.  There  was  a  large  attendance,  and  several 
papers  of  special  interest  to  the  members  were  read  by  different 
ones  of  their  number.  The  clc<;tion  of  ofhcers  for  the  ensuing 
year  resulted  as  follows:  President,  W.  W.  Ryder,  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  Chicago;  vite-ipresident,  L.  B. 
Foley,  of  the  Delaware,  Lackawanna  &  Western  Railroad,  New 
York;  secretary-treasurer,  P.  W.  Dre^v,  of  the  Wisconsin  Central 
Uailway,  Milwaukee,  Wis.  The  next  convention  will  be  held  at 
Wilmington,  N.  C,  on  June  19,  1899. 

Following  is  a  list  of  the  papers  road:  "Unnecessary  Telegraph- 
ing," by  Mr.  C.  S.  Rhodes;  "Railway  Telephone  Service,"  by  H.  A. 
Chenery;  "Telegraph  Construction  and  Maintenance,"  by  Kennsth 
Mackenzie;  "The  Telegraph  Block  System,"  by  H.  C.  riope. 

At  the  second  day's  meeting,  Mr.  Wendell  Baker,  of  the  Long- 
Distance  Telephone  Company,  New  York,  described  the  extensive 
lelcjihone  system  of  the  Pennsylvania  Railroad  Company,  which 
connects  its  main  olTices  in  Philadelphia  with  its  branch  oflices  in 
the  cities  of  Philadelphia,  New  York,  llarrisburg,  .Mtonn.i  and 
Pittsburg;  in  all  of  which  points  iirompt  connections  can  be  made 
with  the  railroad  offices  or  public  exchange  customers. 

The  committee  on  low-rcsistance-rclay  experiments  made  its  re- 
port on  its  wnrlc  in  determining  the  relative  advantages  of  relays 
of  low  resislaiue  and  standard  relays,  of  which  the  resistance  is  150 
ohms.  The  rommillee  states  that  in  every  instance  where  low  re- 
sistance relays  have  been  cxperimenlcd  with  the  wires  work  much 
brilrr.  'file  rnmmillce  was  ordered  lo  render  a  siipplcmentary  re- 
port at  the  1899  tneeling. 


July  2,   1898. 


THE    ELECTRICAL    WORLD. 


Lightning  Arresters." 


1!Y    A.    J.    WUUTS. 

My   atti-nlioii    lias   biTii    callod   to   the   largo   mimbor   of   imiuiries 

that   have  l)ceii   made  witliin  tlic  last  year  or  bo   witli   retereiiee  to 

the  protection  of  electrical  apparatus  against  lightnuig.     At  tlie  late 

Electrical    Congress    held    in    Geneva  a  little    more    than  a  year 

ago  a  special  eft'ort  was  made  to  ob- 
tain information  on  this  subject, 
and  about  a  year  ago  one  of  the  elec- 
trical societies  in  Berlin  offered  a 
considerable  prize  to  its  members  for 
the  best  paper  on  lightning  arresters. 
Kot  very  long  ago  the  president  of  a 
very  large  electric  plant  wrote  to  me 
and  asked  whether  I  thought  it  pos- 
sible to  absolutely  protect  a  plant 
ajjainst  lightning,  1  answered  that 
1  thought  it  could  be  absolutely  pro- 
tected against  all  ordinary  effects  of 
lightning,  although  there  are  excep- 
tions, of  course.  Quite  recently  I 
have  noticed  a  small  article**  in  one 
of  the  electrical  papers  referring  to  a 
meeting  held  in  Johannesburg,  South 
Africa,  and  to  a  paper  read  there  on 
lightning  arresters,  where  the  impres- 
sion seemed  to  prevail  that  the  sub- 
ject was  not  very  well  understood. 
This  subject  deals  largely  with  the  static  sparU.  In  the  lightning 
we  see  it  in  its  grandest  and  most  beautiful  form.  It  is  important 
in  discussing  a  subject  of  this  kind,  which  has  been  treated  both  in 
practice  and  in  the  laboratory,  to  establish  the  value  of  the  labora- 
tory e.xperiments.  The  question  is  this:  Are  the  experiments  and 
the  deductions  that  we  obtain  working  with  a  static  machine  fair 
in  connection  with  lightning  arresters  which  we  use  in  our  electric 
light  plants?  It  seems  to  me  that  they  are.  The  phenomena  that 
we  observe  in  the  laboratory  correspond  with  those  which  we  ob- 
tain from  a  static  discharge  from  our  wires.  In  practice,  during  a 
thunderstorm  the  discharge  does  not  occur  from  any  one  particular 
point.  It  will  occur  from  tliis  point  or  that  point,  according  to  the 
conditions.  In  the  laboratory  tests  I  have  sent  discharges  into 
one  of  two  parallel  wires  and  found  that  they  may  jump  to  the 
other  almost  anywhere  along  the  wire.  It  seems  to  be  because 
the  static  charge,  which  is  in  the  wire  during  a  tliunderstorm, 
surges  back  and  forth  in  such  a  way  that  the  waves  collide  with 
each  other.  To  illustrate,  take  a  trough  of  water  and  lift  one  end  of 
it;  lower  it,  and  the  water  will  surge  back  and  forth  in  the  trough. 
Raise  the  end  of  that  trough  again,  and  you  get  another  set  of 
waves.  Under  certain  circumstances  the  waves  will  collide,  pile 
up  and  cause  a  splashing;  under  other  circumstances,  owing  to  a 
balancing  of  the  waves,  a  smooth  place  will  be  formed.  That  is 
similar  to  what  occurs  in  the  wires.  There  is  a  splashing,  and  the 
static  discharge  tends  to  jump  from  the  wire  at  those  points  where 
the  splashing  occurs.  It  seems  to  me  that  the  wires  are  charged 
by  conduction  from  the  atmosphere,  because  they  become  charged, 
not  only  during  thunderstorms  but  also  during  perfectly  clear 
weather.  The  wire  becomes  a  part  of  the  electrically  charged  at- 
mosphere, and,  as  I  have  explained,  sparks  tend  to  jump  from  the 
wire  to  the  ground  through  any  path  that  they  can  find. 

What  is  the  easiest  path  for  these  discharges,  and  how  shall  we 
judge  one  kind  of  lightning  arrester  from  another?  I  wish  to  speak 
particularly  of  two  types,  one  using  a  spark  gap  and  a  resistance 
in  series  with  that  spark  gap,  the  other  several  spark  gaps  without 
any  resistance  in  scries  with  them.  The  former  is  on  the  market 
now,  and  it  is  said  of  it  that  tlic  insertion  of  this  resistance  de- 
creases the  necessity  of  spark  gaps;  that  is  to  say,  by  inserting  a 
resistance  a  smaller  number  of  spark  gaps  may  be  used  than  could 
be  without  the  resistance.  .  The  question  is  which  one  of  these 
paths  will  offer  the  least  resistance  to  disruptive  discharges.  In 
experiinenting  in  the  laboratory  I  have  determined  the  resistance 
of  lightning  arresters  by  placing  in  shunt  to  any  given  one  a  varia- 
ble spark  gap.      The  path  of  the  lightning  will  depend  upon  the 
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length  of  this  shunt  spark  gap.  If  that  gap  is  closed,  the  discharge 
will  evidently  take  that  path,  and  will  avoid  the  lightning  arrester, 
and  by  increasing  the  length  of  the  shunt  gap  until  the  discharge 
will  pass  cither  through  the  arrester  or  through  the  shunt  gap,  a 
point  is  reached  by  which  the  resistance  which  the  lightning  ar- 
rester offers  to  the  passage  of  the  disruptive  discharges  may  be 
measured.  The  length  of  the  spark  gap  obtained  is  the  measure 
of  the  resistance  of  that  lightning  arrester. 

I  have  seen  several  statements  in  the  papers  to  the  effect  that 
the  lightning  arrester  should  have  a  low  breaking  down  E.  M.  F., 
that  is,  if  the  lightning  arrester  is  to  be  connected  to  a  1000  volt  cir- 
cuit it  should  break  down  at  about  2000  volts.  The  lightning  ar- 
rester, as  a  conductor  of  disruptive  discharges,  has  nothing  to  do 
with'  the  E.  M.  F.  of  the  dynamo.  As  far  as  conducting  the  dis- 
charge away  is  concerned,  if  2000  volts  are  applied  to  that  arrester 
using  a  series  resistance  the  breaking  down  E.  M.  F.  will  be  just 
the  same,  no  matter  what  that  resistance  is.  It  may  be  100  ohms 
in  connection  with  that  spark  gap,  or  a  million  ohms,  and  it  will 
not  make  a  particle  of  difference  about  the  breaking  down  E.  M.  F., 
but  the  resistance  will  make  a  great  deal  of  difference  as  regards 
the  lightning.  That  form  has  been  called  the  short  gap  lightning- 
arrester.  .  It  is  a  very  attractive  name,  and  certainly  it  intimates  at 
once  that  that  offers  a  very  easy  path  to  the  passage  of  disruptive 
discharges.  That  is  not,  however,  the  case.  If  we  take  such  a 
lightning  arrester  and  measure  its  resistance  to  the  passage  of  dis- 
ruptive discharges  by  means  of  the  shunt  gap,  and  then  measure  in 
the  same  way  the  resistance  of  three-spark  gaps  in  series,  the  di- 
mensions of  the  gaps  in  every  case  being  the  same,  it  will  be  found 
that  the  equivalent  gap  of  the  device  with  the  series  resistance  is 
three  times  as  large  as  the  equivalent  gap  obtained  by  the  three- 
gap  arrester.  The  resistance,  which  is  connected  in  series  with 
these  spark  gaps,  is  said  to  be  a  low  resistance.  By  what  right 
can  anybody  call  that  a  low  resistance?  It  is  low,  compared  with 
what?  Lightning  arresters,  as  ordinarily  installed,  are  connected  to 
the  overhead  wire  and  to  the  ground  by  means  of  fairly  large  cop- 
per wires  of  very  low  resistance,  not  more  than  an  ohm  or  so  at  all 
events,  and  the  joints  are  soldered.  It  seems  to  me  very  curious 
then  that  in  such  a  path  we  should  connect  a  resistance  of  quite 
a  good  many  ohms.  The  only  standard  for  the  resistance  of  a 
lightning  arrester  is  the  ease  with  which  it  will  conduct  disruptive 
discharges  to  earth,  w-ith  absolutely  no  reference  to  ohmic  re- 
sistance or  breaking  down  E.  M.  F. 

Lightning  is  oscillatory,  and  is  not  a  single  passage  from  cloud 
to  earth.  Twelve  oscillations  have  been  counted  in  lightning  dis- 
charges, and  the  discharges  which  we  get  from  our  wires  have 
corresponding  oscillations.  They  are  consequently  resisted  by  self- 
induction,  but  why  should  they  pass  with  so  much  difficulty  through 
an  ohmic  non-inductive  resistance?  There  is  a  great  difference 
between  the  static  discharge  and  the  dynamo  current.  The  dynamo 
current  is  more  of  a  gentle  force,  and  can  be  likened  to  the  force 
of  wind  moving  water;  the  lightning  discharge  can  only  be  likened 
to  the  blow  of  a  hammer  or  the  flight  of  a  bullet.  If  we  have  a 
large  pane  of  glass,  ordinary  wind  will  not  break  it,  but  a  bullet  will 
find  no  difficulty  in  piercing  it.  It  is  a  somewhat  analogous  force 
that  we  are  dealing  with,  and,  as  I  have  described  the  discharge 
is  oscillatory,  swinging  back  and  forth.  Suppose,  to  carry  out  the 
analogy,  we  have  a  body  swinging  back  and  forth,  and  in  the  path 
of  that  swing  a  pane  of  glass.  That  body,  in  its  first  motion,  will 
smash  the  glass,  and  will  then  vibrate  back  and  forth  until  it  comes 
to  rest  without  further  resistance.  In  the  place  of  the  pane  of  glass 
let  us  substitute  a  vessel  of  water,  so  that  the  body  that  swings 
back  and  forth  will  have  to  pass  through  the  w-ater^  The  water  is 
not  removed,  and  the  body  has  got  to  pass  through  the  water  and 
meet  that  resistance  each  time.  I  liken  that  water  to  this  non-in- 
ductive resistance  in  series  with  the  spark  gap  and  lightning  ar- 
rester. The  discharge  has  to  pass  down  through  that  resistance, 
up  and  down,  up  and  down,  each  time,  and  the  ease  with  which  the 
dischai'ge  passes  through  it  is  thereby  affected.  But  with  the  spark 
gap  the  air  is  smashed,  the  discharge  bores  a  hole  right  through  the 
air,  as  a  bolt  does  through  jelly;  the  resistance  is  removed.  The 
air  has  practically  an  infinite  resistance  as  far  as  ohmic  resistance  is  ■ 
concerned,  but  this  discharge  bores  a  hole  through  the  air,  and 
that  stays  there  during  these  oscillations.  That  is  the  reason  in  my 
mind  for  saying  that  the  equivalent  spark  gap  for  the  arrester  with 
the  resistance  is  so  much  larger  than  the  equivalent  spark  gap  of 
the  other — in  spite  of  there  being  three  gaps  to  one.    The  best  path, 
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in  my  judgnieiit  for  disruptive  discharges,  is  a  jjatli  with  no  ohniic 
resistance,  but  with  simply  a  spark  gap  or  several  spark  gaps.  The 
discharge  will  smash  the  air  and  form  at  once  a  free  path  for  the 
oscillations. 

I  desire  to  make  a  few  quotations  from  and  comments  on  some  re- 
cent articles  contained  in  electric  journals,  and  also  from  some  of  the 
underwriters'  rules.  One  article  makes  the  following  statement: 
The  use  of  better  materials  in  electrical  work,  paradoxical  as  it  may 
seem,  has  undoubtedly  increased  the  trouble  from  lightning.  A 
poorly  insulated  circuit,  such  as  suffices  for  no  or  220  volt  work, 
allows  plenty  of  opportunities  for  static  charges  to  leak  od  or  dis- 
charge to  the  ground,  but  the  higher  grades  of  dielectrics  and  the 
care  taken  in  the  insulation  of  high  tension  apparatus,  keep  such 
circuits  so  well  separated  from  the  ground  that  the  lightning  has 
to  break  something  to  find  a  path."*  What  is  the  authority  for 
any  such  statement  as  that?  The  discharge  does  not  leak  down 
through  poor  insulating  material.  It  will  punch  a  hole  every  time 
it  gets  a  chance.  I  know  of  many  old  dynamos  that  have  poor 
insulating  material  on  them ;  that  is,  such  material  as  would  not  be 
used  at  the  present  day  in  the  construction  of  a  dynamo,  and  the 
discharge  goes  through  it  every  time,  making  a  pin-hole,  and  the 
dynamo  current  follows.  If  the  discharge  will  leak  down  through 
poor  insulating  material,  why  does  it  not  leak  down  through  all 
the  incandescent  lamps  turned  on,  through  the  heavy  copper  wire 
connection  by  metallic  strips  or  wires  having  a  conductivity  not  less 
erators?  It  does  not  do  it.  The  moment  the  lightning  llash  occurs 
the  tremendous  electrical  strain  is  broken,  and  the  charge  tends  to 
establish  a  new  equilibrium,  and  gives  the  disruptive  discharge 
every  time. 

Referring  to  the  rules  and  requirements  of  the  National  Board 
of  Fire  Underwriters,  I  wish  to  call  attention  to  a  point  or  two. 
In  reference  to  lightning  arresters  they  say:  "Lightning  arresters 
must  be  connected  with  a  thoroughly  good  and  permanent  ground 
connection  by  metallic  strips  or  wires  having  a  conductivity  not  less 
than  that  of  the  No.  6  B.  &  S.  wire,  which  must  be  run  as  nearly 
in  a  straight  line  as  possible  from  the  arresters  to  the  earth  connec- 
tion." Why  should  the  Board  of  Underwriters  make  such  a  rule 
as  that,  to  connect  a  good-sized  copper  wire  from  a  line  through 
the  arrester,  if  we  are  going  to  put  in  the  arrester  an  ohmic  re- 
sistance many  times  that  of  the  arrester  circuit. 

In  another  place  they  say:  "Lightning  arresters  must  be  mounted 
on  non-combustible  bases,  and  must  be  so  constructed  as  not  to 
maintain  an  arc  after  the  discharge  has  passed,  and  must  have  no 
moving  parts."  I  would  suggest  that  it  would  be  well  to  add:  And 
must  offer  a  low  resistance  to  the  passage  of  disruptive  discharges. 
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Alter  welcoming  the  association  to  the  town,  the  author  spoke  as 
follows: 

The  progress  of  electricity  has  developed  this  one  fact  which  is 
l.imiliar  to  all  of  those  who  are  practically  conscious  of  the  progress 
of  that  science,  and  that  is  that  the  power  necessary  to  develop  light, 
heat  or  electricity,  or  any  other  manifestation  of  force,  must  be  pro- 
duced by  some  method  more  economical  than  that  of  steam  power, 
if  it  is  to  be  applied  to  those  commoner  uses  of  mankind,  such  as 
the  production  of  necessary  articles  of  low  intrinsic  value  which 
the  civilized  races  put  most  to  their  uses — the  metals. 

We  now  have  before  us  the  manifestation  that  it  is  cheaper  to- 
day to  smelt  common  iron  worth  $I2  a  ton  in  an  electric  furnace 
than  it  is  to  use  coke  at  $4  a  ton  for  that  purpose,  to  produce  the 
same  decree  of  heat.  That  is  a  remarkable  statement,  but  it  is 
proven  in  the  twin  cities  of  the  Sault. 

You  are  on  a  journey  of  great  consequence  to  the  reKir)n  you 
\isit.  It  is  of  importance  to  this  community  that  you  should  under- 
stand what  are  <iur  relations  to  the  industry  which  you  especially 
rcprr«ent.  When  you  pass  these  locks  you  will  have  crossed  the 
threshold  of  iIk-  most  important  storehouse  of  wealth  on  the  face  of 
the  globe. 

The  author  then  referred  \<i  the  cnornious  wheal  districts  trilni 
lary  to  Lake  Superior,  the  tremendous  rpiantily  of  lumber  available 
in  the  wilderness  of  Canada,  north  of  the  lake,  and  spoke  as  follows 
of  the  metals: 

"Tim;   rii.r.rTiiirAi.  WfiBi.n.  tiiiip  11,   iHffi. 
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It  is  a  fact  shown  by  statistics  that  out  of  this  lock,  through 
which  you  pass  to-morrow,  there  went  last  year  out  of  Lake  Su- 
perior 4,000,000  tons  more  of  iron  ore  than  all  Great  Britain  made 
into  fff'g  iron  in  twelve  months  of  the  same  year.  The  greatest  in 
extent  and  purest  in  quality  of  all  the  iron  ore  beds  ever  discov- 
ered are  those  on  the  shores  of  Lake  Superior.  Steel  rails  in  the 
United  States  are  produced  at  a  cost  of  from  $4  to  $5  a  ton  less 
than  they  are  in  England.  It  is  a  fact  that  at  the  Sault  the  first 
necessary  ingredient,  except  ore,  for  the  production  of  coke  pig 
iron,  viz.,  coke,  could  be  delivered  to  smellers  here  at  Sault  Ste. 
Marie  at  half  a  dollar  a  ton  less  than  coke  costs  delivered  to  smelt- 
ers in  Great  Britain.  Steel  plates  for  ship  building  on  the  shores  of 
these  lakes  are  produced  and  delivered  at  $7  a  ton  less  than  in  Great 
Britain.  It  is  true  also  that  within  five  years  the  centre  of  iron  ship 
building  will  not  be  in  England,  but  in  America.  It  is  true  that  on 
these  great  lakes,  at  Chicago,  Cleveland  and  at  Superior,  iron  ship 
building  can  be  done  at  a  cost  of  several  dollars  less  per  ton  than  is 
possible  in  Great  Britain. 

The  next  metal  in  importance  is  copper.  Except  the  Anaconda 
mine  in  Montana,  the  largest  and  most  productive  mines  in  the 
world  are  those  you  are  about  to  visit  to-morrow  at  Houghton. 
These  copper  mines  are  of  native  metal,  and  the  only  separation  re- 
quired is  a  purely  mechanical  one,  which  means  simply  the  separa- 
tion of  the  rock  from  the  metal.  It  is  true,  however,  that  the  cop- 
per metal,  when  separated,  contains  a  very  appreciable  and  very 
valuable  percentage  of  silver.  That  silver,  however,  except  where 
it  is  found  in  the  veins  of  copper  as  native  silver,  has  not  yet  in  that 
region  been  utilized,  and  consequently  if  you  were  to  take  down 
the  copper  wires  of  this  town  and  make  an  analysis  of  them  you 
■would  find  that  the  percentage  of  silver  is  so  large  that  with  silver 
at  a  dollar  an  ounce,  you  could  afiford  to  take  the  copper  wire  down 
and  extract  the  silver.  The  only  practical  way  of  separating  the 
sib.  er  from  the  copper  at  a  profit  is  by  electrolysis,  such  is  is  used 
at  the  Anaconda  mines.  We  have  recently  at  our  works  been  ap- 
proached by  some  of  the  principal  owners  of  those  mines  in  the 
Calumet  and  Hecia  regions,  with  the  suggestions  that  we  receive 
that  ore  here  and  treat  it  by  electrolysis.  .\s  a  result  of  that  inquiry 
I  had  an  investigation  made  and  the  result  is  that  we  are  now  pre- 
paring a  io,ooo-hp  apparatus  to  be  applied  to  the  treatment  of  the 
ores  of  the  region  in  which  you  are  now  to  make  a  visit;  and  if 
our  calculations  do  not  disappoint  us  we  expect  to  use  not  less  than 
30,000  horse-power  in  the  reduction  of  the  ores  of  the  Calumet 
and  Hecla  district  for  the  purpose  of  securing  the  silver  contained. 

After  copper  and  iron  in  the  series  of  metals  of  low  cost,  that 
which  has  at  the  present  time  attracted  the  most  serious  attention 
is  nickel.  Those  of  you  who  have  given  any  attention  to  metal- 
lurgy know  very  well  that  the  American  warships,  now  engaged  in 
trying  to  settle  a  little  disagreeable  difiiculty,  are  clad  with  a  plate 
called  nickel  steel.  You  will  also  probably  know  that  the  American 
projectiles  which  are  being  used  to  batter  down  the  forts  of  the 
enemy  are  also  made  with  a  nickel-steel  casing.  The  reason  why 
nickel  is  used  for  that  purpose  is  the  fact  that  a  small  admixture  of 
nickel,  as  21/2  to  3  per  cent.,  in  a  large  admixture  of  iron,  if  made 
mia  steel  and  properly  tcmjiered,  jiroduces  a  substance  very  re- 
markable in  its  tenacity  and  in  its  strength  against  penetration. 
The  United  States  Government  made  a  very  careful  investigation 
o!  the  subject  several  years  ago  and  as  a  result  adopted  that  class 
of  armor  plate  for  their  modern  navy,  and  for  that  reason  it  is 
claimed  by  the  advocates  of  the  present  American  navy  that  they 
can  stand  a  battering  which  no  other  navy  could  endure  and  live. 

The  copper  region  I  refer  to  is  distant  from  here  only  about  100 
miles;  the  iron  region  200  and  300.  The  nickel  region  exists  in  the 
Irrritory  of  Canada,  about  i.io  miles  Inmi  Iiore.  Tlu'  present 
process  of  treating  that  ore  for  use  in  the  arts  and  for  the  nianu- 
faclure  of  nickel  steel  and  oilier  purposes,  has  been  li>  Irc.il  the  ore 
by  chemical  processes,  by  which  the  crude  ore  from  llie  mine  has 
separated  from  it  first  the  silver  which  it  contains  in  large  (piantily; 
second,  the  copper  in  smaller  quanlily,  and  third,  Iho  nickel  which 
i.-i  the  chiefly  valuable  ingrcdirnl.  Thai  product  costs  ;u-liially  per- 
lia;is  20  ceiils  ;i  pdiiiul  and  the  prescnl  market  price  is  about  .^o 
cents  a  iioiind. 

Among  other  ores  which  we  have  tested  by  electrical  processes 
weie,  of  course,  those  of  the  nickel  district,  and  we  subjected  the 
product  to  a  series  of  experiments  for  Ihe  produclion  of  ferro  nickel 
and  nickel  slecl  directly  from  that  ore.  This  took  senile  years  of 
investigation,  and  we  made  careful  inquiry  among  European  metal- 
lurgists of  skill  and  experience.     But  the  experience   of  foreign 
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nations  in  metallurgical  processes,  as  applied  to  electricity,  has 
been  very  limited,  and  we  found  little  advice  to  be  had,  and  we  were 
obliged  to  begin  here  "de  novo"  to  conduct  experiments  without 
scientific  advice.  The  consequences  of  our  experimentation  so 
clearly  indicated  success  that  during  the  past  winter  I  thought  it 
was  safe  to  approach  the  users  of  nickel  steel  and  ferro  nickel  to  as- 
certain what  market  we  could  secure  for  this  product.  The  w-ell- 
known  house  of  Krupp,  in  Essen,  Germany,  is  the  principal  user 
of  this  commodity  in  the  world,  as  in  the  manufacture  of  guns  and 
armor  its  output  far  exceeds  that  of  any  other  concern.  I  visited 
these  works  and  after  a  rather  technical  and  scientific  discussion  of 
the  proposed  new  product  I  succeeded  in  imbuing  the  scientific 
staff  of  that  great  establishment  with  the  belief  that  our  product 
would  be  a  success,  and  with  sulttcient  assurances  from  them  of  a 
market  for  the  product,  I  returned  to  our  works  and  continued 
those  experiments.  The  result  has  been  that  within  the  pres- 
ent week  I  have  received  cable  advices  from  Krupp's  works,  an- 
nouncing its  test  of  the  product  of  our  electrical  furnaces  here  in 
the  line  of  ferro  nickel  and  nickel  steel,  and  they  state  to  us  that 
their  technical  and  practical  tests  of  our  production  have  been 
satisfactory,  and  a  contract  which  I  had  already  negotiated  with 
them,  dependent  upon  the  samples  proving  satisfactory,  was  by 
cable  confirmed,  and  we  are  now  about  to  put  20,000  horse-power 
on  the  .America  side  to  this  new  use,  the  production  of  ferro  nickel 
and  nickel  steel. 

Among  the  industries  which  we  have  also  fostered  and  developed 
here  has  been  the  production  of  calcium  carbide.  Acetylene  gas 
you  are  all  familiar  with,  and  to-morrow  morning,  by  the  courtesy 
of  the  owners  of  those  works,  you  will  have  an  opportunity  of  mak- 
ing an  examination  of  the  process  as  in  use  here.  That  is  another 
illustration,  and  a  very  strong  one,  of  what  patient  application  can 
accomplish  in  the  science  to  which  you  are  devoting  your  lives. 
Calcium  carbide,  as  produced  in  the  electrical  furnaces  of  two  years 
ago,  was  not  a  commercial  commodity,  because  it  could  not  be  pro- 
duced at  a  price  which  would  permit  of  its  use  as  an  illuminating 
material  in  competition  with  ordinary  electric  lighting,  or  with'or- 
dinary  gas.  That  was  the  condition  of  that  industry  when  it  first 
attracted  our  attention.  We  secured  the  services  of  some  people 
very  practical  in  your  science,  and  chemists  to  aflford  necessary 
chemical  assistance,  and  began  not  only  a  scientific  but  a  practical 
test  of  what  could  be  accomplished  in  the  electric  furnace  in  the 
production  of  calcium  carbide.  The  result  of  a.  year  or  fourteen 
months"  operation  was  the  invention  of  a  furnace  by  our  electrical 
engineer,  who  will  read  a  paper  to  you  during  some  session  of 
your  convention,  and  this  process  has  resulted  in  the  reduction  of 
the  cost  of  calcium  carbide  nearly  200  per  cent.  The  result  of  those 
experiments  has  been  the  organization  of  a  company  called  the 
Union  Carbide  Company,  which  has  effected  a  combination  of  all 
the  calcium  carbide  interests  of  this  continent,  capital  $4,000,000. 
and  a  contract  between  our  company  and  the  Calcium  Carbide 
Company  has  been  made  for  a  period  of  twenty-five  years,  for  the 
use  of  20.000  horse-power  and  additional  from  our  canal. 

While  we  began  in  the  electrical  industry  here  in  the  develop- 
ment of  new  electrical  processes,  only  two  or  three  years  ago.  we 
have  already  accomplished  this  much,  that  we  are  under  contract  to 
deliver  40.000  horse-power  for  electrical  uses,  all  to  be  supplied 
within  two  years.  We  have  already  developed  on  the  Canadian  side 
20,000  horse-power  and  are  about  to  undertake  the  construction  of 
another  canal  on  the  Canadian  side  to  produce  50.000  horse-power. 

It  is  the  fall  of  20  feet  from  Lake  Superior  to  Lake  Huron  that 
has  created  the  existing  enterprises  here,  and  which  gives  us  such 
great  hope  for  the  future  industrial  prosperity  of  this  region. 


General  Distribution  from   Central    Stations  by    Direct   Cur- 
rents— II. 


Cutting  Submarine  Cables. 


The  daily  press  lately  have  published  statements  to  the  effect  that 
Spain  has  threatened  to  retaliate  by  severing  the  cables  between 
the  United  States  and  Europe,  in  case  the  United  States  interrupted 
telegraphic  communication  with  the  Spanish  Wc.'st  Indian  colonies. 
In  a  recent  issue  of  the  London  "Electrician"  the  futility  of  such 
an  attempt  was  pointed  out.  It  would  only  result  in  injury  to  neu- 
tral property,  without  effecting  the  desired  object,  and  woifld  inevi- 
tably lead  to  heavy  claims  for  dani.igcs,  to  say  nothing  about  the 
practical  impossibility  of  breaking  some  twelve  or  tliirtcen  cables 
before  those  first  severed  are  repaired.  It  is  stated  on  the  authority 
of  one  of  the  .\tlantic  cable  companies  that  it  has  transmitted  read- 
able code  words  through  a  cable  500  miles  long,  broken  about  mid- 
way, by  means  of  apparatus  invented  by  Mr,  A.  C.  Brown, 


BY    LOUIS    A.    FERGUSON. 

Uniformity  of  pressure  throughout  an  incandescent  electric  light- 
ing system  is  absolutely  essential  to  commercial  success.  To  ac- 
complish this  different  methods  have  been  proposed  at  different 
times.  It  often  happens  that  the  original  plan  of  distribution,  laid 
out  by  the  constructing  engineer,  does  not  meet  the  requirements, 
after  several  years'  growth  of  the  business,  for  in  all  cities  lighting 
business  may  localize  at  certain  special  points,  and  so  demand  a 
remodelling  of  the  existing  system  of  conductors,  or  require  some 
means  of  correcting  for  the  inequalities  of  pressure  that  are  due 
to  the  unevenly  distributed  load. 

In  the  Edison  systems  built  prior  to  1890,  it  was  customary  to 
introduce  in  series  with  each  feeder  a  resistance  box,  with  capacity 
to  carry  the  entire  current  of  the  feeder  and  of  resistance  much 
greater  than  that  of  the  feeder  itself.  The  resistance  box  is  com- 
monly know^n  as  a  feeder  equalizer.  From  the  end  of  each  feeder 
where  it  connected  with  the  mains  a  set  of  pressure  wires  was  run 
back  to  the  station  and  there  connected  to  pressure  indicators. 
The  method  of  regulating  was  to  designate  the  feeder  supplying 
the  most  important  district  in  the  system,  the  standard  feeder,  and 
to  keep  its  pressure  constant,  say  110  volts.  Each  pressure  indi- 
cator of  the  other  feeders  was  differentially  wound,  so  as  to  receive 
the  pressure  of  the  standard  feeder  as  well  as  the  pressure  of  its 
own  feeder.  When  there  was  any  difference  of  pressure  between  the 
standard  feeder  and  a  given  feeder,  the  latter's  indicator  needle 
would  deflect  to  one  side  or  the  other  according  as  the  pressure 
on  that  feeder  w-as  higher  or  lower  than  the  standard,  and  if  equal 
to  the  standard,  the  indicating  needle  would  stand  in  the  centre. 
If,  then,  an)-  indicator  showed  that  its  feeder  was  low  in  pressure, 
some  resistance  would  be  cut  out  of  its  feeder  equalizer,  and,  the 
resistance  diminishing,  the  volts  loss  on  the  feeder  would  then  be- 
come less,  and  thus  the  feeder  could  be  brought  to  the  same 
pressure  as  the  standard.  If  the  pressure  of  the  feeder  were  high, 
the  operation  w'ould  be  the  reverse. 

With,  this  method  of  regulation,  the  entire  output  of  the  station 
must  be  at  such  pressure  at  the  station  switchboard  as  will  permit 
the  delivery  of  the  correct  pressure  at  the  end  of  that  feeder,  the 
product  of  whose  load  and  resistance  is  greatest  in  the  system. 
There  are  some  large  stations  in  America  operating  to-day  on  this 
plan  of  regulation,  notwithstanding  that  it  is  an  expensive  and 
troublesome  one.  Another  method  of  regulating,  which  may  be 
employed  where  the  load  is  fairly  well  distributed,  is  by  cutting  out 
the  feeders  which  are  high  and  forcing  the  current  to  travel 
through  the  remaining  feeders  and  the  mains,  thus  increasing  the 
fall  of  pressure  to  the  end  of  the  feeders  which  were  formerly  high. 

The  onh-  economical  and  safe  waj-  to  regulate  in  a  city  where 
the  distances  are  not  abnormally  great,  and  where  the  load  is  fairly 
well-distributed,  is  to  so  design  the  conducting  system  that  it  will 
be  self-regulating;  that  is,  so  that  it  w-il!  require  no  change  of  the 
resistance  of  feeders  or  anything  of  the  kind.  A  good  conducting 
system  should  have  an  ample  number  of  feeders  reasonably  close 
together,  and  the  connecting  mains  should  be  of  generous  cross- 
sectional  area. 

A  valuable  adjunct  to  a  station,  where  there  are  one  or  two 
straggling  feeders  of  great  length  so  located  that  they  cannot  be 
interconnected  with  the  general  system  so  that  they  may  benefited 
by  such  connection,  is  what  is  known  among  the  Edison  com- 
panies as  the  "booster."  The  "booster"  is  a  direct-current  dynamo 
wound  for  a  large  current  and  low  voltage,  and  is  used  for  raising 
the  pressure  of  the  station  and  of  the  feeders  which  are  ordinarily 
low.  The  booster  dynamo  should  be  series  wound  and  so  designed 
that  its  voltage  will  be  proportional  to  the  current  passing  through 
it.  the  speed  remaining  constant.  It  is  connected  in  series  with  the 
feeder,  whose  pressure  is  to  be  raised,  and  is  belted  to  or  directly 
connected  with  a  motor  which  drives  it  at  the  speed  for  which  it 
is  designed.  Its  action  is  as  follows:  The  current  passing  out  on 
the  feeder  also  passes  through  the  field  and  armature  of  the 
booster  dynamo,  and  an  E.  M.  F.  is  thus  added  to  that  already  ex- 
isting on  the  feeder  due  to  the  dynamos  of  the  general  system.  As 
the  load  on  the  feeder  increases,  the  E.  M.  F.  of  the  booster  dynamo 
increases  proportionately,  and  adds  to  that  of  the  feeder,  thus  over- 
coming the  loss  of  iircssure  due  to  the  increased  current  in  the 
feeder.  wJiich  enables  the  feeder  to  deliver  the  proper  pressure  at 
its  mains.    The  booster  may  also  be  employed  to  raise  the  pressure 
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of  a  number  of  feeders  which  are  connected  to  an  auxihary  bus-bar. 
In  this  case,  the  booster  would  be  connected  between  the  main 
bus  and  the  auxiliary  bus,  and  would  carry  all  the  current  of  the 
auxiliary  bus,  raising  the  pressure  of  it  as  its  load  increases,  and 
decreasing  as  the  load  decreases,  as  described  in  the  case  of  the 
single  feeder. 

In  some  centra!  stations  two  or  more  potentials  or  pressures  are 
used,  certain  dynamos  working  on  a  bus-bar  at  one  pressure  and 
the  other  dynamos  working  on  another  bus-bar  at  different  pres- 
sures. This  method  is  only  economical  when  the  dynamos  can  be 
worked  very  near  the  maximum  load,  which  is  not  often  the  case. 
In  some  cities  the  dynamos  in  central  stations  or  machinery  or 
storage  batteries  in  sub-stations  feed  into  one  general  system  at  dif- 
ferent points,  each  station  or  sub-station  operating  at  such  pressure 
as  will  deliver  the  same  voltage  at  the  feeder  end  of  the  mains. 
This  is,  without  doubt,  the  method  to  be  recommended  as  giving 
the  best  efficiency  and  assuring  reliability  of  service  throughout 
the  system.  With  the  method  proposed,  in  case  of  accident  to 
any  one  station,  either  by  fire  or  lack  of  water  supply,  the  whole 
system  will  not  be  shut  down,  but  each  station  will  take  its  share 
of  load  which  comes  from  the  shutting  down  of  the  disabled  sta- 
tion. 

Municipal  legislation  in  all  large  cities  requires,  and  very  justly 
so.  that  the  wires  for  the  distribution  of  electricity  for  lighting 
and  power  purposes  should  be  laid  underground.  The  Edison  com- 
panies throughout  the  country  use  a  standard  system  of  under- 
ground, the  mains  and  feeders  consisting  of  japanned  iron  pipe  in 
which  are  three  solid  copper  wires  or  rods  insulated  from  each 
other  and  from  the  iron  pipe  by  an  asphaltum  compound.  These 
pipes,  or  "tubes,"  as  they  are  commonly  called,  are  20  feet  in  length. 
the  copper  conductors  projecting  3  inches  on  each  end.  making  the 
total  length  of  each  pipe  20  feet  6  inches. 

The  copper  conductors  are  connected  together  by  means  of  a 
flexible  coupling,  composed  of  a  stranded  copper  cable  about  8 
inches  in  length,  and  having  copper  terminals  on  either  end.  and 
which  are  provided  with  a  circular  opening  of  such  diameter  as 
will  permit  the  reception  of  the  copper  conductor  of  the  tube.  The 
copper  terminal  is  heated  by  the  flame  from  a  blow  lamp,  and  the 
copper  conductor  is  soldered  into  the  terminal. 

After  the  three  couplings  are  connected,  an  iron  ball  clamp  is 
bolted  onto  the  tube  near  the  end,  and  a  cast-iron,  oval-shaped 
coupling  box  is  laid  over  the  copper  joint  and  fastened  together  by 
bolts  and  nuts.  The  coupling  box  is  then  filled  with  hot  insulating 
compound,  and  after  this  has  settled  by  cooling,  the  box  is  again 
filled  and  the  opening  covered  by  plugs. 

At  each  street  intersection  these  tubes  enter  a  junction  box.  The 
junction  box  is  a  cylindrical  cast-iron  box,  in  the  centre  of  which 
is  a  cast-iron  upright  standard  carrying  three  rings  of  flat  copper 
bar.  To  one  of  these  rings  all  of  the  positive  conductors  are  con- 
nected, to  another  ring  all  the  negative  conductors,  and  to  the  re- 
maining ring  all  of  the  neutral  conductors  are  connected  in  a  simi- 
lar manner. 

Many  of  the  junction  boxes  are  fed  by  a  feeder  direct  from  the 
central  station,  the  feeder,  when  Edison  tubes  are  used,  being  laid 
in  the  same  manner  as  the  mains  before  described.  The  feeders  in 
a  three-wire  system  consist  of  three  conductors,  as  in  the  case  of 
mains,  with  the  exception  that  one  conductor  which  is  used  as  a 
neutral  has  usually  one-third  the  area  in  cross-section  of  either  of 
the  two  other  conductors.  Feeder  tubes  are  made  in  various  sizes. 
from  250,000  centimeters  up  to  .3,000,000  centimeters.  Each  feeder 
tube  also  contains  three  small  insulated  copper  wires,  which  arc 
connected  in  each  coupling  box  to  the  corresponding  wires  in  the 
next  tube,  thus  making  a  continuous  circuit  from  the  feeder  end  in 
the  junction  box  at  street  intersection  back  to  the  station.  At  the 
generating  station  these  wires  connect  with  a  pair  of  voltmeters, 
and  at  the  end  of  the  feeder  they  arc  connected  through  fusible 
strips  to  tlic  copper  rings  in  the  junction  box.  thus  giving  in  the 
station  the  pressure  or  difference  of  potential  at  the  feeder  end. 
By  means  of  the  junction  boxes  the  system  becomes  one  grand  net- 
work of  conductors  ronnected  in  multiple  and  fed  at  many  points 
by  feeders  from  the  central  station,  similar  to  that  of  a  wcll-dc- 
slgned  Ras  or  water  system  in  a  large  city.  By  means  of  this  net- 
work of  mains  the  elcrlriral  pressure  Is  niuallzed  throughout  the 
■^yslrm,  and  the  <  iirrent  is  distributed  properly  among  the  feeders. 
I-A-cry  merlianical  and  electrical  detail  of  the  system  Is  very  care- 
fully worked  out  and  absolutely  Inlrrchangeable,  and  It  Is  without 
(|Ucstlon,  when  cables  are  used  for  the  feeders,  the  most  complete, 


most  easily  operated,  and  most  permanent  underground  system  yet 
devised  for  the  distribution  of  electricity  for  large  cities  using  a 
direct-current  system  of  500  volts  and  under.  With  this  system 
the  customers  are  almost  absolutely  certain  to  have  continuous 
service,  as  they  are  fed  from  two  points  under  ordinary  conditions, 
and  should  the  main  in  their  block  burn  out.  it  is  nearly  always 
possible  for  the  company  to  feed  the  customers  from  one  or  an- 
other junction  box.  The  method  of  coupling  affords  a  perfect 
house-to-house  system  of  distribution,  and  renders  the  placing  of 
services  a  very  easy  and  simple  matter.  The  system  is  very  easily 
laid  down,  and  its  maintenance  compares  favorably  with  other 
methods  of  distribution. 

The  maintenance  of  good  pressure  regulation  at  the  customers' 
meter  is  very  much  more  easily  effected  with  an  interconnected 
direct-current  distribution  such  as  has  been  described,  than  with 
the  ordinary  alternating-current  central  station  system,  such  as  has 
been  exploited  in  this  country.  Owing  to  the  parallel  operating 
of  direct-current  dynamos  and  distribution  systems,  the  fluctuations 
in  the  pressure,  due  to  change  over  from  one  machine  to  another, 
so  prevalent  in  the  ordinary  American  alternating-current  central 
station,  and  so  annoying  to  customers,  are  eliminated,  and  a  care- 
fully operated  direct-current  central  station  should  show  a  pressure 
chart  with  an  average  deviation  from  the  mean  of  less  than  i  volt. 
It  is  possible,  of  course,  and  often  the  careless  practice  in  direct- 
current  stations  to  have  bad  fluctuations  of  pressure  at  the  times 
of  change-over,  and  also  irregularities  at  other  periods,  but  there 
is  absolutely  no  excuse  for  their  existence  in  a  well-operated  and 
well-planned  direct-current  system. 

The  parallel  operating  of  the  generators  greatly  simplifies  the 
maintenance  of  uniform  pressure  regulation  at  the  lamps,  since 
when  several  units  are  connected  to  the  common  bus-t)ar  the  regu- 
lation for  the  entire  system  may  be  effected  by  careful  attention  to 
one  unit,  whereas  in  alternating-current  stations  where  the  genera- 
tors do  not  operate  in  parallel  it  is  necessary,  in  order  to  even  ap- 
proach the  uniformity  of  pressure  regulation  which  exists  in  direct- 
current  systems  operating  in  parallel,  to  regulate  the  pressure  ac- 
curately on  each  unit,  which  is  seldom  done  in  practice.  Besides 
the  better  regulation  possible  with  parallel  operating  of  the  dyna- 
mos, a  further  distinct  advantage  is  derived  from  the  economy  ef- 
fected by  proper  division  of  load  among  the  units  in  the  stations, 
this  being  particularly  marked  when  the  distribution  systems  are 
also  interconnected.  Each  unit,  irrespective  of  size,  may  be  use- 
fully and  efllciently  employed  at  the  period  of  maximum  load,  and 
the  amount  of  idle  or  uneconomically  employed  investment  is  re- 
duced to  a  minimum. 

To  illustrate  the  comparative  accuracy  of  regulation  obtainable 
in  an  interconnected  direct-current  system,  and  in  the  ordinary  type 
of  independent  circuit  alternating-current  system,  let  us  refer  to 
the  pressure  charts  shown  in  the  accompanying  diagrams: 

Chart  No.  I  represents  the  pressure  for  twenty-four  hours  on 
the  direct-current  distribution  system  in  the  business  district  of 
Chicago,  the  average  deviation  from  the  mean  pressure  is  less  than 
I  volt. 

Chart  "H"  represents  the  pressure  on  one  of  the  circuits  of  a 
single-phase,  house-to-house  transformer,  alternating-system  in 
Chicago. 

Chart  "M"  represents  the  pressure  regulation  of  an  alternating- 
current  system  on  a  long  avenue,  where  are  used  primary  feeders 
with  four  15-kw  transformers,  the  secondaries  in  multiple  on  the 
three-wire   system. 

If  the  engineer,  designing  a  system  emijloying  alternating  cur- 
rent in  the  distribution,  expects  to  obtain  first-class  pressure  reg- 
ulation, he  must  follow  those  lines  laid  down  by  the  engineers  who 
have  developed  the  modern  direct-current  distribution  system.  The 
distribution  system  of  mains  should  be  interconnected,  forming 
one  grand  network  of  conductors  with  large  transformers  located 
at  i)oints  where  feeders  would  terminate  if  it  were  a  low  tension 
direct-current  system,  and  to  these  transformers  should  be  brought 
the  primary  feeders  from  the  central  station,  provided  with  boost 
ing  transformers  or  induction  regulators.  Pressure  wires  from  the 
secondaries  of  the  transformers  should  be  brought  back  to  the 
station,  so  that  the  pressure  on  ihc  ends  of  the  m.iins  may  be  known 
and  proprM-ly  conlrnllcd.  Such  a  system  is  describi-d  in  the  piiiiii 
by  Mr.  Wagner,  .ind  1  .im  sure  he  will  agree  with  mc  when  I  s.iv 
that  the  singlc-pliasc,  house  U)  house  transformer,  separate  circuit 
alternating  current  system,  such  as  has  been  griirr.illy  exploited  in 
this  country,  has  nothing  to  recommend   ii   U>  the  cciiiiiil   sladcui 
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manager,  either  from  a  purely  engineering  or  linancial  standpoint, 
although  it  has  fulfilled  its  mission  as  a  pioneer  in  the  introduction 
of  electric  lighting  in  scattered  districts. 

One  of  the  advantages  to  be  derived  from  the  use  of  direct- 
current  distribution  as  distinct  from  alternating-current  distribu- 
tion, is  the  employment  of  storage  batteries.  They  may  be  adopted 
for  use  in  various  ways,  in  sub-stations  in  outlying  districts  wlierc 
the  load  factor  of  the  district  is  very  small,  in  the  central  stations 
theuLselves  to  deliver  the  entire  output  during  period  of  minimum 
load,  at  the  centres  of  distribution  fo;-  discharging  during  the  peak, 
or  as  auxiliaries  in  rotary  transformer  sub-stations  for  discharge 
use  at  the  time  of  the  nia.ximum  load  in  the  main  central  station. 
In  addition  to  any  one  of  the  various  ways  in  which  the  battery 
may  be  employed,  it  always  acts  as  a  reserve,  guaranteeing  the  con- 
sumer good  service,  in  much  the  same  manner  as  a  bank  surplus  is 
a  guaranty  to  the  depositors  in  cases  of  financial  emergency. 

Storage  batteries,  when  installed  in  central  stations  or  centres  of 
distribution,  are  usually  connected  to  the  main  bus  and  allowed 
to  float  on  the  system  taking  a  charging  current  from  the  bus  or 
discharging  into  the  bus  according  to  the  load  on  the  system,  the 
generating  units  being  worked  at  such  load  as  will  insure  the  best 
efficiency  of  the  entire  system. 

Batteries  are  economically  valuable  in  connection  with  the  dis- 
tribution  of  direct   current   in   systems   whose   load   curve   has   an 


The  storage  battery  has  a  very  distinct  value,  which  is  seldom 
recognized  and  employed  to  its  full  advantage,  when  located  at  the 
central  distributing  point  of  a  system  with  feeders  radiating  to  va- 
rious points  in  the  network.  The  battery  may  be  provided  with 
two  or  more  end  cell  switches,  so  arranged  that  tliey  may  be  con- 
nected in  multiple  and  feed  into  the  main  distributing  feeder  bus, 
or  they  may  connect  also  to  one  or  more  au.xiliary  bus-bars  with  a 
diflferent  number  of  cells  in  series,  feeding  into  each  bus,  thus  pro- 
viding two  or  more  potentials  at  the  centre  of  distribution. 
It  will  be  found  that  when  only  one  pressure  is  main- 
tained at  the  centre  of  distribution  during  the  time  of  ma.xi- 
mum  load  of  a  large  district  that  the  pressure  at  the  ends  of  the 
short  feeders  will  be  somewhat  higher  than  the  standard  and  they 
will  be  overloaded,  and  at  the  end  of  long  feeders  the  pressure  will 
be  lower  and  the  feeders  underloaded,  although  the  pressure  va- 
riation at  other  times  may  be  negligible.  Under  such  conditions 
the  storage  battery  becomes  exceedingly  valuable,  for  by  arrang- 
ing it  to  operate  at  two  or  more  potentials,  the  long  feeders  may  be 
connected  during  the  time  of  ma.\inium  load  to  the  auxiliary  bus 
or  buses  and  additional  current  forced  over  them,  utilizing  their 
full  capacity  and  maintaining  a  uniform  feeder  end  pressure  by 
means  of  an  investment  in  end  cells  very  slight  as  compared  with 
the  investment  in  additional  feeders  and  mains  required  to  accom- 
plish the  same  result. 
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average  peak  width  of  not  more  than  two  hours,  since  the  invest- 
ment required  for  storage  batteries  to  carry  the  peak  having  an 
average  width  of  less  than  two  hours  is  less  than  the  investment 
required  in  steam  and  electrical  machinery  to  do  the  same  work. 
The  storage  battery  also  has  the  same  value  that  exists  in  the  case 
of  moving  machinery  as  a  reserve  in  meeting  sudden  increases  of 
load,  provided  such  increase  of  load  does  not  continue  for  a  suffi- 
cient period  to  wholly  discharge  the  battery  and  insufficient  time 
remain  for  recharging  before  the  ordinary  load  peak  of  the  system 
appears  at  the  regularly  appointed  time.  Such  a  condition  is  rarely, 
and  I  might  say  almost  never,  met  with,  although  in  rare  instances 
we  may  approach  this  condition. 

The  steam  and  electrical  machinery  is  rated  by  the  horse-power 
or  kilowatt,  and  the  duration  of  the  load  peak  does  not  influence 
the  value  of  the  investment,  since  the  machinery  may  be  operated 
for  the  full  twenty-four  hours  at  its  maximum  capacity.  The 
storage  battery,  however,  is  rated  by  the  horse-power  or  kilowatt 
hour,  and  the  investment  is  nearly  directly  proportional  to  the 
number  of  hours  during  which  it  discharges  the  maximum  ca- 
pacity, so  that  if  wc  required  the  battery  to  be  prepared  to  carry 
the  full  peak  prolonged  for  seven  or  eight  hours  every  day  the  in- 
vestment in  battery  would  be  enormous  as  compared  with  steam 
and  electrical  machinery  to  furnish  the  same  kilowatt  hours'  output. 
Illustrative  of  such  contingency,  let  me  refer  you  to  the  load  dia- 
gram marked  "D,"  representing  the  load  in  the  business  district 
of  Chicago,  December  20.  1897.  This  is  a  very  extraordinary  curve, 
illustrating  the  limitation  of  the  storage  battery  and  the  possibility 
of  its  being  rendered  inefTective  had  the  early  morning  peak  ex- 
tended to  the  arrival  of  the  regular  afternoon  peak,  without  afford- 
ing suflicient  time  for  recharging  the  battery. 


The  direct-current  distribution  system  is  very  much  better 
adapted  to  electric  elevator  work  than  the  alternating-current  dis- 
tribution, and,  as  far  as  I  am  able  to  learn,  there  has  not  yet  been 
developed  a  commercially  successful  direct-coupled  electric  elevator 
capable  of  running  at  varying  speeds  and  operated  by  alternating 
currents. 

The  direct-connected  electric  elevator  is  a  piece  of  apparatus 
which  is  of  the  greatest  value  to  the  central  station  companies, 
since  it  is  practically  the  key  to  the  isolated  plant  situation,  and 
with  its  aid  we  are  enabled  in  a  large  percentage  of  instances  to 
show  to  the  owners  of  large  mercantile  establishments  and  build- 
ings a  decided  saving  in  the  purchasing  from  the  central  station 
company  of  electricity  for  lighting,  elevator  and  general  power  ser- 
vice as  compared  with  the  cost  of  operating  an  isolated  plant,  using 
hydraulic  elevators.  The  immense  advantage  to  the  central  station 
companies,  in  being  able  to  supply  commercially  successful  elec- 
tric elevator  service  economically,  may  be  realized  when  we  con- 
sider that  there  is  connected  to  the  systems  of  the  Edison  com- 
panies in  New  York,  Boston,  Brooklyn  and  Chicago  15,000-hp 
capacity  in  direct-connected  elevators,  representing  a  gross  income 
of  approximately  $.375,000  annually.  At  tlie  present  time  alternat- 
ing-current distributing  systems  confine  us  to  the  use  of  continuous 
running  motors  belted  or  geared  to  the  elevator  pump  or  winding 
eciuipment;  but  such  an  arrangement  is  not  fitted  for  first-class  pas- 
senger service  and  is  very  uneconomical,  and  similar  equipments 
using  direct-current  motors  were  in  use  ten  years  ago,  and  have 
long  since  become  obsolete,  and  have  been  entirely  superseded  by 
the  direct-coupled  electric  elevator  which  operates  for  approxi- 
mately one-half  the  cost. 

The  use  of  low  tension  constant  potential  arc  lamps  connected 
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in  multiple  to  the  distribution  system  has  made  rapid  strides  dur- 
ing the  past  three  years,  and  in  New  York,  Brooklyn,  Boston,  Chi- 
cago and  other  cities  is  fast  superseding  the  use  of  series  arc  lamps 
wherever  the  low  tension  mains  operate,  and  the  day  is  not  far 
distant  when  scries  arc  lamps  will  be  employed  only  in  the  outlying 
districts  where  there  is  not  sufficient  business  to  warrant  the  exten- 
sion of  the  low  tension  distribution  system.  The  competition  ef- 
fected by  the  Wclsbach  gas  burner  has  done  much  to  develop  the 
constant  potential  arc  lamp,  and  it  is  safe  to  say  that  with  incandes- 
cent lighting  alone  the  central  station  companies  are  rendered  help- 
less against  the  improved  gas  burners;  but  a  successful  competitor 
has  been  found  in  the  use  of  the  3^-ampere  direct-current  enclosed 
arc  lamp,  and  as  proof  of  this  we  have  only  to  compare  the  results 
of  the  central  station  companies  in  the  large  cities,  where  these 
small  arc  lamps  have  been  employed,  with  the  conditions  existing 
in  the  small  towns,  where  alternating-current  systems  of  distribu- 
tion furnish  incandescent  lighting  only.  In  the  latter  places  the 
Wclsbach  light  is  found  to  be  in  general  use  and  is  affecting  very 
seriously  the  earnings  of  these  small  central  stations,  owing  to  the 
lack  of  an  alternating-current  arc  lamp,  which  would  answer  the 
purpose  of  the  small  ampere  arc  lamp  used  in  connection  with  di- 
rect-current systems.  Although  very  much  has  been  done  within 
the  last  year  in  the  development  of  the  large  alternating-current 
arc  lamp,  it  is  still  far  from  being  in  the  state  of  perfection,  and 
cannot  be  said  to  compare  practically  or  economically  with  the 
constant  potential  direct-current  enclosed  arc  lamp. 

The  use  of  motor  cycles  and  electric  cabs  employing  storage 
batteries  is  becoming  more  popular  every  day,  and  in  London  and 
Paris  they  are  used  very  largely,  in  Paris  an  automobile  club  hav- 
ing been  formed  by  people  ow^ning  motor  cycles.  The  central  sta- 
tion companies  using  direct  current  will  undoubtedly  find  a  profit- 
able outlet  for  their -product  as  the  motor  cycle  becomes  more 
popular,  and  by  locating  charging  stations  for  the  motor  cycles 
along  the  central  station  mains  the  use  of  the  motor  cycle  will  be- 
come more  extended. 

When  we  consider  the  many  practical  advantages  inherent  to 
the  direct-current  system  of  distribution,  which  adds  so  greatly  to 
the  commercial  success  of  a  central  station  company,  it  would  seem 
tliat  the  original  investment  required  to  establish  the  plant  and  sys- 
tem should  not  be  the  only  question  affecting  the  selection  of  the 
system  to  be  adopted. 

It  is  universally  conceded  by  all  competent  and  unprejudiced 
engineers  that  the  alternating-current  system  of  distribution  in  a 
closely  settled  district,  which  shall  approach  in  commercial  value 
the  direct-current  distribution  system,  shall  be  one  which  has  for 
its  basis  an  interconnected  system  of  secondary  mains,  with  trans- 
formers of  large  capacity,  and  high  pressure  feeders  from  the  cen- 
tral station  to  these  transformers  and  generators  in  the  station  op- 
crated  in  parallel,  as  previously  described.  Therefore  the  cost  of 
the  distribution  network  in  the  case  of  the  alternating-current  sys- 
tem will  not  be  less  than  that  of  the  direct-current  network,  and  the 
cost  of  transformers,  high  pressure  feeders  and  alternating-current 
dynamos  should  be  compared  with  the  cost  of  low  tension  feeders 
and  low  tension  dynamos  of  the  same  capacity,  these  forming  the 
only  points  of  comparison.  The  investment  in  each  case  depen<ls 
merely  upon  the  advantageous  location  of  the  central  station  in 
each  individual  city. 

I  have  shown  in  the  early  portion  of  the  paper  that,  in  a  large 
distribution  system  such  as  exists  in  Chicago,  75  per  cent,  of  the 
total  energy  supplied  to  the  system  is  delivered  to  the  business 
portion  of  the  city  covering  an  area  of  I  sauarc  mile,  the  stations 
supplying  this  territory  being  three-fifths  of  a  mile  from  its  elec- 
trical centre.  It  is  therefore  self-evident,  since  such  a  large  por- 
tion of  the  energy  supplied  is  so  nearly  adjacent  to  the  desirable 
location  of  the  central  station,  that  a  direct-current  distribution  sys- 
tem should  form  the  basis  of  the  general  system  of  the  conii)any. 

It  seems  to  the  writer  that  the  useful  field  of  operation  for  alter- 
nating-current distribution  Hystctn  Is  not  in  large  cities,  but  rather 
in  the  scattered  suburban  residence  districts  and  small  towns  where 
'■'iMimcreial  lighting,  elevator  service  and  general  power  distribu- 
tion form  an  insignificant  pr>rtion  of  the  demand,  an<l  whore  the 
first  cost  of  the  direct-current  installation  would  so  far  exceed  that 
'if  tin-  .iltirnating  current  system  of  distribution  with  primary  mains 
and  l.ircr  transformers  for  blocks  of  lighling  as  to  make  the  in- 
terest charges  so  great  that  the  property  would  be  rendered  unrc- 
muncrativc. 

The  successful  central  station  company  of  the  future  will  be,  as 


outlined  in  my  paper  read  before  the  Association  of  Edison  Il- 
luminating Companies,  at  its  last  convention,  the  one  combining 
intelligently  the  use  of  alternating  and  direct  currents,  employing 
direct  current  in  the  distribution  systems  in  the  thickly  settled  busi- 
ness and  residence  districts  of  a  city  and  alternating  current  for  the 
distribution  systems  in  the  scattered  residence  districts  and  sur- 
rounding suburbs.  The  energy  will  be  generated  at  one  or  two 
large  condensing  stations  located  where  water  and  fuel  may  be 
obtained  at  the  minimum  cost  and  the  energy  transmitted  to  the 
various  sub-stations  located  at  the  electrical  centres  of  the  dis- 
tribution systems.  The  choice  of  low  pressure  direct  current  or 
high  pressure  alternating  current  for  the  transmission  to  the  sub- 
stations will  depend  upon  their  relative  distance  from  the  generat- 
ing stations,  rotary  transformers  or  other  forms  of  current  recti- 
fiers being  employed  in  the  sub-stations  which  supply  the  direct- 
current  distribution  networks  when  alternating  currents  are  used 
for  the  transmission. 

In  the  discussion  of  this  paper  Mr.  Ferguson  stated  in  reply  to 
a  question  that  the  table  of  the  efficiency  of  distribution  given  in 
his  paper  was  arrived  at  by  taking  the  ratio  between  the  pressure 
delivered  at  the  customer's  meter  and  the  average  station  pressure 
for  the  year,  which  is  115  divided  by  126.2  volts.*  The  average 
drop,  he  stated,  is  1 1.2  volts  or  8.8  per  cent. 

Mr.  Insull,  in  order  to  make  the  matter  plainer,  stated  that  his 
company  had  a  station  in  the  centre  of  the  city  in  Adams  street, 
where  its  centre  of  distribution  now  is.  The  company  moved  3400 
feet  from  there,  so  as  to  have  the  river  on  one  side  of  the  station 
and  the  railway  tracks  on  the  other  side,  to  enable  it  to  get  free 
water  for  condensing  and  to  get  coal  at  the  minimum  price.  It  is 
simply  a  question  of  balancing  fuel  against  interest,  cost  and  labor. 
The  reason  of  the  excessive  drop  here  is  because  of  the  peculiar 
local  conditions,  so  it  is  simply  a  question  of  spending  money  that 
way  in  order  to  save  it  in  another  way. 

In  closing  the  discussion  Mr.  Ferguson  stated  that  it  was  only 
fair  for  him  to  say  in  the  interests  of  the  various  Edison  central 
stations  that  are  running  throughout  the  country  that  the  figures 
which  he  gave  in  his  paper  do  not  fairly  represent  the  average 
Edison  central  station,  but  are  really  less  favorable  than  might 
be  shown  by  the  average  Edison  central  station  in  regard  to  the 
question  of  efficiency  alone. 


The  West  Indian  Cables. 


About  two  weeks  ago  the  cable  of  the  French  West  Indies  Cable 
Company,  between  Guantanamo,  Cuba,  and  Mole  St.  Nicholas, 
Hayti,  was  cut  by  order  of  the  commander  of  the  American  squad- 
ron now  in  those  waters.  The  cable  was  repaired  on  June  21  'by  the 
Cable  Company,  and  communication  is  now  established  practically 
direct  between  a  temporary  cable  station  at  Playa  del  Este 
and  New  York,  and  thence  to  Washington.  By  reason  of  the  fact 
that  the  American  army  has  landed  and  established  a  base  of  oper- 
ations on  Cuban  soil  near  Guantanamo,  and  that  the  territory  so  oc- 
cupied is  regarded  as  American  soil,  the  American  Government 
has  assumed  a  censorship  over  the  business  going  over  the  repaired 
cable.  These  new  facilities,  the  establishment  of  which  was  happily 
timed  with  the  landing  of  the  invading  army,  will  be  of  immense 
advantage  to  the  Washington  officials. 

Since  very  active  war  operations  will  likely  soon  lake  place  at 
Santiago  and  other  Spanish  West  Indian  ports,  we  have  prepared 
an  accurate  map,  showing  the  location  of  the  various  places  that 
arc  just  now  figuring  so  prominently  in  the  campaign.  The  main 
object  of  the  map,  however,  is  to  show  the  submarine  cable  system 
i)f  the  West  Indies  in  a  manner  so  clear  and  distinct  as  to  make 
it  valuable  for  reference.  In  addition  to  the  routes  of  the 
various  cables,  the  cables  of  the  different  companies  arc  nnmljcrcd 
and  keyed,  so  that  the  lines  can  be  identified.  The  map  was  pre- 
pared by  the  Commercial  Cable  Company,  and  is  accurate.  The 
Western  Union  Telegraph  Company,  it  will  be  seen,  has  four  cables 
from  T^nnla  Ras.sa.  Fla.,  to  Havana,  touching  at  Key  West.  These, 
however,  are  under  the  censorship  of  the  American  riovcrnmenl, 
The  cable  jusl  rc-pairni  belongs  lo  the  iMcnch  West  Indies  <"ablc 
Coniliany.  and  runs  from  Santiago  to  <;uanlauaino.  lo  Mole  St. 
Nicholas  and  Cape  Ilaylicn.  Hayti,  and  Puerto  I'lala,  San  l)n- 
niingiQ.        At      th'C      latter     iioinl      the      syslcm     branches      off      in 

•Tlli»  iilivioimly  nlii.WH  n  Iiinlirr  iflirinuy  lli:m  llic  rnlio  <>1  tlir  w.iU  Ikhii'. 
ilHivcrcil  111  llic  cimliimrr'"  niiirr  In  llic  wiill  htmrM  N<nt  (i<.m  llic  Hwilihlioiinl, 
owiiiK  lo  llic  fiiiM  lliiil  llic  iiiciciiscd  clinp  ;il  IiIkIi  loiids  is  on  nil  iiicicascil 
current.— Ell. 1 
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two  directions,  an  overland  line  going  to  San  Domingo, 
thence  to  Venezuela,  under  the  Caribbean  Sea,  and  a  sub- 
marine cable  running  to  Martinique,  thence  to  Paramaribo. 
At  Cape  Haytien  connection  is  made  by  the  caible  of  the 
United  States  &  Hayti  Tciegraph  &  Cable  Company,  which 
runs  direct  from  Cape  Haytien  to  New  York.  The  landing  place  of 
this  cable  at  the  New  York  end  is  at  Coney  Island.  According  to 
the  best  information,  Captain-General  Blanco  has  only  one  cable 
outlet  available  for  communication  with  Madrid.  That  is  one  of 
tlie  cables  of  the  West  India  &  Panama  Cable  Company,  between 
Santiago  and  Kmgston,  Jamaica.  There  are  two  cables  between 
these  points,  but  one  of   them  was  recently  cut  by  the  Americans. 

It  is  stated  that  arrangements  have  been  made  with  the  Hayti 
Cable  Company  by  which  messages  sent  over  the  Guantanamo  line 
from  Playa  del  Este  to  Haj^ti  will  be  transmitted  to  Neiw  York 
promptly,  so  that  a  message  can  be  delivered  to  the  Secretary  of 
War  or  Secretary  of  the  Navy  at  Was'hington  within  fifteen  min- 
utes. The  same  promptness  is  assured  in  sending  dispatches  in 
the  opposite  direction.    At  Playa  del  Este  the  most  rigid  censorship 
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1— Direct  West  India  Cable  Company.  d-United  States  &  Hayti  Telegraph 
&  Cable  Company.  3 — Frencti  West  Indies  Cable  Company.  4— Western 
Union  Telegraph  Company.  .5— Cuba  Submarine  Telegraph  Company, 
ti  -West  India  &  Panama  Cable  Company.    7— Commercial  Cable  Company. 

will  be  exercised,  but  the  French  company  will  be  allowed  to  trans- 
mit commercial  messages. 

Regarding  the  cable  between  Guantanamo  and  Cape  Haytien. 
which  touches  at  Mole  St.  Nicholas,  it  is  stated  that  the  office  at  the 
latter  place  will  likely  be  cut  out  and  tiiat  Government  messages 
will  be  sent  directly  from  the  United  States  military  office  at  Playa 
ckl  Este  to  Cape  Haytien,  tlnis  saving  the  time  consumed  in  repeat- 
ing dispatches  at  Mole  St.  Nicholas. 


The  Possible  Light  of  the  Future. 

It  has  been  eslimatcd  that  about  250  times  as  much  light  might 
be  obtained  per  watt  than  at  present,  if  we  knew  how  to  convert  it. 
About  ten  times  as  many  watts  might  be  obtained  from  the  coal 
as  are  at  present  obtained  by  means  of  tlie  steam  engine,  if  we 
only  knew  how  to  do  it.  By  combining  both  of  these  possible 
processes  wc  may  some  time  in  the  future  be  able  to  get  2500  can- 
dles with  the  coal  now  required  for  one  candle.  Besides  these 
prospects  there  is  a  further  possibility  of  extracting  heat  from  even 
cheaper  sources  than  coal. 


The  substitution  of  the  fan  for  the  chimney  as  a  means  of  draft 
production  marks  a  distinct  advance  in  the  convenience  and  econ- 
omy of  steam  generation.  It  is,  therefore,  fair  to  assume  that  a  dis- 
cussion of  mechanical  draft  must  be  of  particular  interest  to  all 
who  are  concerned  in  central  station  management.  Although  the 
advantages  of  many  improvements  are  to  be  viewed  solely  in  their 
direct  commercial  relation,  such  is  not  the  case  with  mechanical 
draft.  Not  only  does  its  application  insure  an  evident  economic 
gain,  but  in  both  its  installation  and  operation  there  are  certain 
conveniences  which  are  to  be  considered  as  distinct  advantages,  al- 
though it  may  be  almost  impossible  to  determine  their  definite 
economic  values. 

Mechanical  draft  may,  in  stationary  practice,  be  applied  in  either 
of  two  ways:  First,  by  forcing  the  air  into  a  closed  ashpit,  and 
maintaining  therein  a  pressure  in  excess  of  the  atmosphere;  and 
second,  by  exhausting  the  air  and  gases  from  the  flue  or  uptake  and 
thereby  creating  a  partial  vacuum,  which  causes  a  constant  inward 
flow  of  air  in  the  combustion  chamber.  The  former  is  designated 
as  "forced  draft"  and  the  latter  as  "induced  draft."  Under  certain 
conditions  a  combination  of  the  two  methods  may  be  found  desir- 
able. The  natural  result  of  the  application  of  a  centrifugal  fan  in 
either  manner  is  to  render  the  draft  conditions  positive  at  all  times. 
A  fan  of  the  disc  or  propeller  type  is  entirely  inadequate  for  such 
work. 

On  the  erection  of  a  chimney  the  first  matter  to  receive  consider- 
ation is  the  foundation.  This  always  represents  a  comparatively 
large,  and  in  the  case  of  unstable  ground,  an  abnormally  excessive 
proportion  of  the  expense  of  the  entire  structure.  A  fan,  on  the 
other  hand,  is  relatively  light,  requires  no  expensive  foundation, 
and  may  in  many  cases  be  located  upon  the  top  of  the  boilers.  Not 
only  does  this  vastly  reduce  the  cost  of  installation,  but  it  further- 
more lessens  the  space  required,  which  is  always  a  definite  charac- 
ter in  the  case  of  the  chimney,  but  with  a  fan  placed  overhead  is 
entirely  eliminated. 

The  portable  character  of  a  mechanical  draft  apparatus  renders  it 
not  only  valuable  as  an  available  asset,  when  it  is  no  longer  required 
in  a  given  location,  but  makes  possible  its  relocation  or  arrange- 
ment in  a  manner  that  is  absolutely  impossible  in  the  case  of  a 
chimney,  which  must  always  stand  as  a  monument  to  a  departed 
industry  or  an  abandoned  means  of  draft  production. 

The  primary  duty  of  the  chimney  is  to  create  sufficient  draft, 
while  its  secondary  office  is  to  remove  the  gases  and  smoke  to  a 
proper  height  for  discharge  to  the  atmosphere.  The  height  required 
for  this  purpose  is  almost  universally  less  than  that  necessary  to 
produce  the  draft.  Obviously  a  stack  of  decreased  height  and  cost 
will  serve  the  purpose  with  mechanical  draft.  In  fact,  a  sheet  iron 
pipe  extending  but  a  few  feet  above  the  top  of  the  boiler  house  will 
in  most  cases  fulfil  the  requirements. 

The  steel  plate  construction  which  is  common  to  most  fans  cm- 
ployed  for  producing  draft  makes  it  possible  to  readily  design  and 
build  them  to  exactly  suit  any  given  conditions.  Such  a  fan  may  be 
arranged  to  be  driven  by  a  belt  or  by  a  direct-connected  engine,  as 
may  be  desired,  may  be  automatically  controlled  in  its  speed  to  meet 
the  requirements  of  steam  generation,  and  may  be  increased  in  ca- 
pacity by  the  simple  transmission  of  more  power. 

In  operation  mechanical  draft  is  both  positive  and  flexible.  Its 
positive  character  renders  its  action  independent  of  the  weather, 
and  its  flexibility  lends  to  it  that  characteristic  so  lacking  in  the 
chimney,  the  ability  to  exactly  .tdapt  the  intensity  of  the  draft,  as 
well  as  the  volume  of  air,  to  the  existing  requirements.  How  much 
those  two  elements  of  simple  convenience  mean  in  the  generation 
of  steam  for  electric  traction  work  can  only  be  realized  by  one  who 
has  experienced  the  sudden  and  immense  fluctuations  incident  tu 
such  service.  The  fan  is  always  at  its  best,  can  be  instantaneously 
pushed  to  its  utmosj  and  does  not  have  to  wait  for  hotter  fire  to 
produce  stronger  draft.  When  proi:)erly  installed,  such  a  fan  should 
be  provided  with  an  engine  devoted  solely  to  its  driving,  and  the 
speed  of  this  engine  should  be  so  controlled  by  devices  that  are 
1-eadily  applied  as  to  increase  its  speed  in  proiKirtion  as  the  steam 
pressure  falls.  It  is  thus  possible  under  all  ordinary  conditions  to 
maintain  practically  constant  steam  pressure  and  to  insure  imme- 
diate response  to  sudden  demands. 


•A  paper  presented  before  the  Northwestern  Electrical  Asociation,  June,  1898. 
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Notwithstanding  tlie  immense  heat  losses  incident  to  the  use  of  a 
chimney,  and  the  discharge  of  the  waste  gases  at  a  sufficiently  high 
temperature  to  create  the  requisite  draft,  the  engineering  public 
has  been  comparatively  slow  in  availing  itself  of  the  advantages  of 
some  form  of  heat  abstractor,  by  which  at  least  a  portion  of  this 
loss  can  be  prevented.  The  reason  is  evident  in  the  fact  that  the 
increased  resistance  thus  introduced  and  the  lower  temperature  of 
the  escaping  gases  necessitates  a  chimney  of  considerably  greater 
height  to  produce  the  same  draft.  The  fau,  however,  lends  itself 
most  admirably  to  introduction  under  these  conditions.  The  very 
factors  that  operate  against  the  chimney  are  distinctly  advantageous 
to  the  fan,  if  of  the  induced  type,  for  the  lower  the  temperature  of 
the  gases,  the  smaller  the  fan  and  the  less  the  speed  to  produce  the 
same  results. 

Another  feature  of  convenience  resulting  from  the  employment  of 
mechanical  draft  is  to  be  found  in  the  ability  to  burn  cheap  fuels 
which  are  almost  invariably  of  small  size  and  require  an  intensity 
of  draft  which  is  not  readily  created  by  means  of  a  chimney.  The 
economic  value  of  this  and  the  preceding  features  of  convenience 
will  be  considered  as  we  proceed. 

The  "smoke  nuisance"  is  in  many  of  our  communities  receiving 
the  attention  that  it  properly  deserves.  In  practically  all  devices 
which  have  proved  successful  in  the  prevention  of  smoke,  improved 
draft  has  been  a  most  important  factor  and  the  positiveness  and 
intensity  of  the  draft  produced  by  a  fan  have  assured  the  success 
which  has  attended  its  application. 

We  may  now  turn  to  the  distinctly  economic  aspects  of  the  in- 
.■^tallation  of  mechanical  draft,  and  of  necessity  these  must  be  con- 
sidered relatively  to  those  incident  to  the  use  of  a  chimney.  Em- 
ployed solely  as  a  means  of  creating  air  movement  the  chimney  is 
most  absurdly  inefficient.  It  may  be  readily  shown  that  under  the 
ordinary  conditions  of  boiler  practice  an  engine-driven  fan  will 
move  a  given  amount  of  air  with  the  expenditure  of  about  one- 
seventy-fifth  as  much  power.  This  immense  advantage  of  the  fan 
over  the  chimney  may  be  turned  to  good  account  by  introducing 
proper  devices  for  transferring  the  heat  of  the  gases  to  the  feed- 
water  or  to  the  air  supplied  to  the  fire,  and  the  gases  may,  with  fan 
draft,  be  cooled  to  a  temperature  far  below  that  which  could  be  at- 
tained with  a  chimney  without  too  seriously  reducing  its  draft. 
Tests  of  nine  large  boiler  plants  equipped  with  economizers  and 
mechanical  draft  are  reported  by  Roney  to  have  shown  on  an  av- 
erage a  saving  of  about  14  per  cent.  In  connection  with  a  plant  of 
such  size  the  steam  required  for  the  operation  of  the  fan,  with  an 
efficient  engine,  can  be  kept  within  i  per  cent,  of  that  generated  by 
the  boilers  to  which  it  is  applied. 

Custom  and  the  expense  of  high  chimneys  are,  doubtless,  re- 
sponsible for  the  comparatively  low  combusition  rates  which  prevail 
in  most  steam  plants.  It  may  be  fairly  stated  that  to  double  the  rate 
of  combustion  on  a  given  grate  area,  it  is  necessary  to  make  the 
chimney  about  three  times  as  high,  at  a  cost,  perhaps,  five  times  as 
great.  In  the  case  of  a  fan  the  same  result  could  be  obtained  with- 
out even  so  much  as  dou1)ling  the  cost.  This  clearly  points  to  the 
economy  to  be  secured  by  properly  designing  the  boilers,  intreas- 
ing  the  combustion  rate  and  securing  a  greater  output  from  a  given 
fizc  boiler  and  for  a  stated  investment.  Low  combustion  and  evap- 
oration rates  arc  not  essential  to  high  efficiency.  Within  reasonable 
limit!!  the  higher  the  rate  of  combustion,  the  less  is  the  volume  of 
air  required  per  pound  of  coal.  The  fire  is  of  necessity  deeper,  the 
draft  is  stronger,  and  each  individual  particle  of  air  has  increased 
opportunity  to  come  in  conla<.t  with  the  fuel.  -With  a  decreased  sup- 
ply of  air  the  intensity  of  the  fire  is  increased,  its  temperature  is 
hi«)icr,  more  heat  is  radiated  to  the  exposed  boiler  surfaces  and 
more  is  taken  up  by  the  gases,  which,  because  of  less  ultimate  vol- 
ume, move  at  lower  velocity  and  thus  have  more  time  to  part  with 
their  heal.  As  regards  the  rcononiy  of  evaporation,  R  R.  Low 
hai)  uhown  that  in  the  case  of  Ihirly  Babcock  &  Wilcox  boilers  prac- 
tically as  good  results  were  obtained  at  a  rate  of  s  pounds  per  square 
foot  of  heating  surface  as  at  the  rale  of  1.75  pound.s. 

When  a  fan  is  employed  as  a  means  of  draft  produdion  it  may, 

N  'Ujic,  be  in<ilallrd  of  such  size  as  to  pos- 

•  .  which,  it  embodied  In  the  toilers,  could 

only  be  providtd  at  viistly  greater  first  est,   with  incident  larger 

fixi'd  charges. 

In  order  that  a  definite  comparixon  may  be  made  bclwct-n  llie 
two  methods  of  draff  production,  a  certain  l6oo-lip  plant  has  been 
taken,  of  which  the  cost  is  known.    This  consists  of  eight  modern 


water-tube  boilers,  two  economizers  and  a  chimney  8  feet  in  diamc- 
cter  by  180  feet  high.  The  latter  is  located  just  outside  the  boiler 
house  wall.  If  a  duplex  induced  mechanical  draft  apparatus,  each 
fan  capable  of  operating  the  entire  plant,  should  be  substituted  for 
the  chimney,  it  could  be  placed  immediately  above  the  economizers, 
and  with  its  attached  engine  could  be  rigidly  supported  by  beams 
resting  on  the  economizer  walls.  A  short  stack  would  serve  to  dis- 
charge the  gases  above  the  roof. 

The  cost  of  the  chimney,  with  damper  regulator  and  dampers,  is 
$9300;  that  of  fans,  engines,  draft  regulation  and  short  stack,  in- 
stalled complete,  would  be  about  $3500,  or  only  38  per  cent,  of  the 
draft  producing  apparatus  for  which  it  is  substituted.  That  is,  tht 
saving  would  be  $5800. 

With  the  increased  draft  produced  by  the  fans  it  would  be  possible 
to  raise  the  combustion  rate  and  the  steaming  capacity,  or  what  is 
equivalent,  the  steam  capacity  might  fee  maintained  with  a  less  num- 
ber of  boilers.  Suppose  one  of  the  eight  boilers  be  omitted  from 
the  original  design,  making  the  plant  1400  nominal  horse-power,  a 
further  saving  of  about  $4000  may  thus  be  secured. 

If  the  land  be  valuable,  the  reduction  of  space  incident  to  the 
employment  of  mechanical  draft  may  have  an  appreciable  effect.  If 
worth  say  $2  per  square  foot,  the  saving  by  omission  of  chimney 
and  one  boiler  woidd.  be  about  $2000.  The  total  saving  in  first  cost 
resulting  from  an  expenditure  of  $3500  for  mechanical  draft  may 
thus  'be  shown  to  be-$il,8oo;  that  is,  the  saving  is  nearly  three  and  a 
half  times  the  expenditure  necessary  to  secure  it.  Obviously  there 
is  a  coincident  reduction  in  the  fixed  charges  for  interest  and  taxes. 

The  power  expenditure  for  operating  the  fans  should  be  practi- 
cally inappreciable  in  any  well  designed  plant  in  which  provision  is 
made  to  utilize  the  exhaust  steam  from  the  fan  engine. 

The  most  direct  saving  in  operating  expense  which  may  be  se- 
tiired  by  the  introduction  of  mechanical  draft  is  that  resulting  from 
the  utilization  of  cheaper  fuel.  Such  a  plant  as  previously  described 
would,  under  good  conditions,  probably,  require  at  least  8000  tons 
of  high-grade  coal  per  year,  operating  ten  hours  per  day.  If  a  sav- 
ing of  O'nly  25  cents  per  ton  coidd  be  effected  it  would  represent  an 
aggregate  of  $2000  per  year,  a  pretty  good  return  on  an  investment 
of  $3500.  But  in  many  cases  much  greater  savings  may  be  brought 
about.  A  case  in  point  is  that  of  the  United  States  Cotton  Com- 
pany at  Central  Falls.  R.  I.,  where,  with  a  1000  horse-power  boiler 
plant,  the  fuel  originally  employed  chimney  draft  was  George's 
Creek,  Cumberland,  costing  $4  per  ton.  With  forced  draft,  a  mix- 
ture of  No.  2  buckwheat  screenings  and  Cumberland  is  now  used, 
costing  $2.62  per  ton.  The  saving  has  been  about  $125  per  week, 
enough  to  pay  for  the  special  steam  fan-  in  about  six  weeks. 

Other  direct  and  indirect  advantages  of  mechanical  draft  might  be 
presented,  but  the  limits  of  the  paper  will  not  permit.  If  it  were 
not  for  its  rough  and  ready  character,  the  chimney  would  long  ago 
have  been  discarded,  because  of  its  wastefulness.  In  the  search  for 
the  highest  efficiency  such  waste  can  no  longer  be  ignored,  and 
when  dollars  and  cents  are  concerned  crude  methods  must  give  wa> 
to  those  of  greater  refiriement.  It  is  for  this  reason  that  the  most 
piogres.s/ivc  engineers  of  the  present  day  arc  not  only  considering 
but  adopting  mechanical  draft  as  a  sub.stilutc  for  the  chimney. 


Efficiency  Tests  of  Bichromate  Cells.* 


Two  distinct  types  of  cells  were  tested,  namely,  ihe  Fuller  type 
and  the  Grenct  type.  The  exact  style  and  dimensions  of  the  cells 
which  were  tested  arc  shown  in  Figs.  6  an<l  7.  The  heavy  conical 
zinc  of  the  Fuller  cell  was  replaced  by  a  thin  zinc  plate,  as  shown 
in  Fig.  6,  which  exposed  practically  the  same  amouiU  of  surface  as 
the  conical  zinc.  The  balances  at  our  disposal  wore  of  insulficicnl 
capacity  for  weighing  the  heavy  conical  zinc. 

The  zinc  was  in  every  case  thoroughly  amalgamaled  and  llic 
period  of  each  test  was  one  hour,  starling  in  each  rase  wilh  fresh 
solution,  which  consisted  of  i  gram  KjCrsO,;  1,4  grams  ft.  SO,  and 
R  grams  water.  The  current  was  kept  constant  during  Ihe  rtm,  the 
lerniinal  F,.  M.  F.  of  the  cell  was  observed  at  equal  intervals  of  lime, 
and  Ihe  zinc  plate  was  weighed  before  and  after  Ihe  run. 

Chemical  ICfficicncy.— The  amount  of  zinc  consumed  in  llu  pinpcr 
function  of  the  cell  was  in  <'arh  case  caUulalcd   from   llic  Unowii 

•Al>«lrnrl   n(  Tlir»i«  in   Kleclririil    K.nninrcrinK.    I.cliiKli    Univirsily,   \)H.     VVni. 
(}ralz  nnd   H.  C.  Schwcckc. 
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value  of  the  current,  the  time,  and  the  electrochemical  equivalent  of 
zinc.  This  is  called  the  useful  consumption  of  zinc,  and  the  ratio 
of  useful  consumption  to  total  consumption  of  zinc  is  called  the 
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The  commercial  efficiency  is  in  the  watt-hours  delivered  to  the  ex- 
ternal circuit  per  gram  of  zinc  consumed  (total).  Fig.  5  shows  that 
the  Fuller  cell  has  its  maximum  commercial  efficiency  for  a  current 
less  than  half  an  ampere,  while  the 
Grenet  cell  gave  its  maximum  com- 
mercial efficiency  for  a  current  of  about 
four  amperes.  Fig.  I  shows  watt-hours 
output  for  various  currents.  The  Fuller 
cell  delivered  a  maximum  of  work  to 
the  external  circuit  for  a  current  of 
about  2y2  amperes  and  the  Grenet  cell 
delivered  maximum  work  for  a  current 
of  about  5  amperes. 


The  Convention  of   the  |Independent 
Telephone  Association,  r^^ 


nrif.lFNrY  TESTS  OF  BICHROMATE  CELLS 

chemical  efficiency  of  the  cell.  The  difference  between  total  con- 
sumption and  useful  consumption  is  called  waste  zinc.  The  chem- 
ical efficiency  approaches  100  per  cent,  for  very  large  currents,  part- 


During  the  present  week  (June  30, 
July  I  and  July  2)  the  Independent  Tel- 
ephone Association  of  the  United  States 
will  hold  its  second  annual  meeting  at 
the  Palmer  House,  in  Chicago.  The 
announcement  of  the  meeting  simply 
states  that  it  will  be  a  "business  meet- 
ing." and  that  anyone  interested  in  in- 
dependent telephony  may  join  as  mem- 
bers. Judging  from  the  character  of 
the  association  and  its  objects  as  laid 
down  in  its  constitution,  there  will  no 
doubt  be  plenty  of  "business"  to  which  the  meeting  will  be  called 
upon  to  give  its  attention. 

The  association  was  organized  in  Detroit  on  June  22  and  2},  last 
year,  ninety-nine  independent  exchanges  and  twenty-one  manufac- 
turing concerns  being  represented.     A  constitution  was  adopted.* 
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EFFICIENCY  TESTS  OF  BICHROMATE  CELLS. 

ly  because  the  useful  consumption  increases  and  partly  because  the 
waste  consumption,  due  to  local  action,  actually  decreases,  as 
shown  in  Figs.  2,  3  and  4. 


Judge  James   M.   Thom.\s.  Presii.ent  of  the   Inbepeni'Ent  Tele- 
iHONE  Association  of  the  United    States. 

Tlie  objects  of  association  as  set  forth  in  this  instrument  are:  i. 
the  protection  of  all  independent  telephone  interests  of  common 
concern  to  the  members  of  the  association;  2,  the  protection  of 
subscribers  to  telephone  apjiaratus  operated  l)y  niembers  of  this 
association;  3,  the  bringing  about  a  reasonable  charge  for  tolls 
and  the  rental  of  telephone^,  so  th.nt  the  telephone  m.iy  be  within 
the  reach  of  the  masses  of  people;  and.  4.  the  bringing  about  a 
complete  system  of  inter-municipal  communication  and  long-dis- 
tance trunk  lines.  


•Sec  page  S47  of  The  Electkical  World  June  26,  1897. 
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Dynamos,  Motors  and  Transformers. 

STARTIXG  AND  REGULATING  .MOTORS.  Menges. 
"L'Eclairage  Elec,"  June  5. — An  illustrated  description  of  his 
method  as  compared  with  those  of  Mueller,  Fischer-Hinnien,  Cutler 
and  Egger.  all  of  which,  including  the  present  one,  liave  already 
been  noticed  in  the  "Digest."  for  most  of  which,  however,  the  ref- 
erences were  to  German  journals. 

CALCl'LATING  THE  EFFICIE.XCY  OF  TRANSFORM- 
ERS. Aliamet.  "L'Elec,"  June  11. — Knowing  the  several  losses 
in  a  transformer  for  a  given  charge,  the  efficiency  a;t  that  load,  as 
•well  as  at  other  loads,  can  be  calculated  by  the  well-known  formula, 
which,  however,  is  rather  complicated.  He  describes  the  simplifica- 
tion of   this  formula  suggested  by  Johannesen. 

CLAMPING  COMMUTATOR  SEGMENTS.— Lond.  "Elec. 
Eng.,'"  June  3. — Descriptions  of  methods  ipr  clamping  and  chuck- 
ing them,  ibefore  boring. 

Lights  and  Lighting. 


LOCOMOTIVE  HEADLIGHTS.— "Eng.  News,"  June  16.— A 
well  illustrated  description  of  the  Pyle  electric  headligtht,  which, 
after  numerous  experiments,  is  in  use  on  more  than  200  locomotives. 
The  engineer  can  see  obstacles  half  a  mile  distant,  and  owing  to  the 
reflection  in  the  sky  and  on  the  clouds,  the  light  can  be  seen  for  a 
distance  of  10  miles  in  a  level  country  and  3  or  4  miles  in  a  rough 
country,  these  headlights  are  now  classed  as  a  safety  appliance.  An 
objection  was  raised  to  the  fact  that  it  would  be  difficult  for  the  en- 
gineer to  distinguish  the  different  colors  of  the  signal  lamps,  but 
experiments  have  shown  that  red  lights  show  evxn  more  distinctly 
and  that  there  is  no  diminution  in  the  brilliamcy  of  green  or  white 
lights.  The  small  dynamo,  developing  25  amperes  at  40  volts,  is 
driven  by  a  direct  connected  .^teani  turbine,  the  wihole  apparatus 
weighing  only  250  pounds;  the  dynamo  also  supplies  current  for  in- 
candescent gauge  lamps  in  the  cab:  the  arc  light  has  an  intensity  of 
4000  cp. 

Power. 


PLANT.     Jeckell.    Lond.   "Elec.   Eng.,"  June 
long  Municipal    Electrical    Association  paper, 


STEAM  USING 
10. — A  reprint  of  a 
with  the  discussion. 

YUBA-MARYSVILLE  TRANSMISSION.— "Jour,  of  Elty," 
May. — A  very  long,  well  illustrated  description  of  this  plant.  The 
distance  of  transmission  is  12.5  miles  to  Marysville  and  7.25  to 
Brown's  \'alley:  there  are  three  two-phase  generators  of  360  kw 
each,  directly  driven  by  Pelton  water  wheels:  the  frequency  is  8000 
per  minute,  and  the  vcyltage  is  1200  or  2400,  vMliiah  is  transformed  up 
to  16,700  for  transmission:  the  flume  is  nearly  8  miles  long,  and  the 
canal  23  miles.  All  the  engineering  data  is  given  in  a  condensed 
form. 

30,000-VqLT  TRANSMISSION.— "Jour,  of  El'ty,"  May.— De- 
scriptions of  some  tests  miade  with  the  Yuba  plant,  described  above. 
Some  experiments  were  made  with  30.000  volts  on  the  line;  when 
the  wires  were  not  more  than  2.75  inches  apart  the  arc  would  jump 
across  and  travel,  but  after  changing  tlie  distance  to  18  inches  there 
was  no  further  trouble;  under  these  conditions  the  charging  current 
of  the  line  was  2.25  amperes;  the  drop  in  voltage  was  250,  of  which 
95  (probal'ly  65  is  meant)  could  be  accounted  for  by  resistance,  the 
remjining  185  being  chargeable  to  line  inductance  and  capacity. 
The  Martin  hixh  potential  switch  was  thrown  open  when  the  vnlt- 
ajje  was  yj.ooo  (but  w^hat  the  current  was  at  the  time  is  not  stated); 
there  w.T.  no  burning  of  contacts  hi  tihe  3-foot  arc.  .showing  tliat 
the  swilch  could  be  used  for  such  circuits:  no  static  discharges  or  il- 
liimiri'.-.tions  o(  the  line  were  noticed  at  these  voltages.  The  experi- 
n,i-nt-  .ire  ^aid  to  'have  clemon.'.trated  conclusively  the  practicability 
of   usjii«  v<>ltagcs  much  higher  than  are  at  present  in  use. 

PDWF.R  OF  LOVVKK  NIAGARA.  Dunlap,  "West.  Elec," 
June  18, —  '\  1)rief  dcscriptiiMi,  with  a  map.  of  the  proi>oscd  utiliza- 
tion 01  the  power  of  Niagara  Kivcr  below  the  Falls;  there  arc  four 
or  fiv  I  laces  on  the  Canadian  side  at  which  it  would  be  feasilde  lo 
take  advantaKe  of  the  shore  levels  to  develop  the  p(/tential  power 
plant  <i. 

POWKK  HOUSE  AT  NIAOAUA.— "Sc,  Am.."  June  18.--A 
brief,  illii-.trated  d<-^>  riplion  of    the  plant  *if    the   IIy<lraiilic    Power 

■  1  M-iimiactiiring  Company,  the  water  lor  which  is  s»pi)li<d  In  ilir 

Traction. 

'..V  OF  UAUAVNY  \|nrr  )KS.— Lond.  "Rice,"  June  10. 
— .\n  .lb  tract  of  tlic  di'di-^ion  of  Ciru^-WilHon'jt  p.ipcr  (>i:v  "D\- 
KOt."  Jr.ne  18).  Taylor  cillrd  altcftlioii  lo  a  recetil  .Vmcrican  p.'ijter 
by  .Shr.rt,  in  which  arc  pointed  out  the  advantairct  of  conlinuiiiR 
the  initial  acceleration  throntfli  a  prcatcr  range  than  was  at  present 


done;  the  question  raised  about  the  point  on  Carus- Wilson's  curve, 
wihere  the  acceleration  ceased  to  be  uniform,  was  an  important  one: 
Taylor's  remarks  are  explained  more  fully  in  a  communication  to 
that  journal  and  the  Lond.  "Elec.  Rev."  Smith  endorsed  the  Amer- 
ican method  of  rating  motors  by  their  force-ipawer  as  distin- 
guished from  their  borse-power;  the  calculations  in  the  paper  were 
based  on  the  assumption  of  a  constant  train  resistance:  while  the 
internal  train  resistance  rs  appro.ximately  constant  the  external  re- 
sistance is  not  so;  even  the  internal  resistance  varies  greatly  at  the 
first  moment  of  starting;  the  calculations  are  for  covering  a  certain 
di.=!tance  in  a  certain  time,  but  there  is  another  point  of  vallue,  and 
that  is  how  to  get  the  work  done  as  quickly  as  possible  with  a  mini- 
mum stress  on  the  machinery,  and  on  this  basis  he  thinks  that  it 
would  be  found  that  uniform  acceleration  up  to  the  point  at  which 
retardation  began  was  the  best  law  to  follow,  and  that  this  should 
be  followed  by  a  uniform  retardation.  .\yrton  also  favored 
the  American  system  of  rating  motors;  he  called  attention 
to  a  nundjer  of  errors  and  inaccuracies  in  the  paper;  he 
thought  one  consideration  had  been  ignored,  namely,  the 
fact  that  the  train  was  not  going  on  forever,  but  that  it  was  go- 
ing to  stop,  and  the  calculations  should  be  made  for  going  from  one 
stopping  phtce  to  Che  next  in  the  minimum  time;  an  interesting  re- 
sult arrived  at  was  that  by  rigihtly  proportioning  the  air  gaps  and  the 
velocity  ratio  results  could  be  obtained  approaching  very  nearly  to 
the  greatest  possible  economy.  Grove  complained  that  the  paper 
was  full  of  assumptuMis,  some  of  which  he  t'u.l.gn^  ;nust  be  wning. 
In  his  reply  C.irus-VMlson  said  among  other  things  that  as  the  dis- 
tance increases  the  se:"ies-parallel  coi;lrol  liecomes  of  less  advan- 
tage: he  disagrees  with  Short  on  the  subject  of  constant  accelera- 
tion: while  Short  made  a  quicker  start  by  a  few  seco'nds,  the  con- 
sumption of  energy  is  tnuch  greater  than  with  the  ordinary  control. 
DESIGN  OF  RAILWAY  MOTORS.  Carus-Wilson.  Lond. 
"Elec,"  June  10. — A  brief  reply  to  the  recent  criticisims  in  that 
journal  (see  "Digest"  last  week).  He  did  not  consider  the  motor 
only  at  rest,  but  showed  also  how  the  conditions  of  motion  may  be 
stated  in  terms  of  the  force  unit;  the  assumption  that  the  accelera- 
tion is  to  be  constant  up  to  full  speed  was  made  only  wiith  the  object 
of  leading  on  to  a  case  of  varying  acceleration,  and  the  most  im- 
portant conclusions  related  to  the  advantages  gained  by  varying  ac- 
celeration. The  principal  obstacles  to  carrying  out  the  design  ac- 
cording to  the  theory  are  the  limited  iclearance  and  weig'ht  of  the 
motor. 

ELECTRIC  CARS  ON  STEAM  R.MLROADS.— Lond.  "Elec. 
Eng.,"  June  3;  abstracted  frc«m  "Moniteur  Industriel." — The  North- 
ern Railroad" of  France  is  about  to  introduce  electric  motor  cars  to 
supplement  its  sivburban  traffic.  These  cars  are  to  be  used  on  trains 
travelmg  a  longer  distance  and  will  avoid  frequent  stoppages,  as  the 
electric  car  will  be  uncoupled  at  the  stoiiiiiing  place,  from  which  it 
will  proceed  by  itself  to  the  minor  .stations,  leaving  the  train  free 
ir<*m  the  delays  due  to  slopping  at  unimportant  places.  The  power 
for  the  motor  cars  will  be  supplied  by  accumulators ;  the  total  weight 
of  the  car  is  15,540  kg,  the  :iccunnilators  weighing  4800  kg;  trials 
have  shown  that  a  pull  of  o.So  per  ampere  is  obtained  at  the  cir- 
cumference of  the  wheel.  The  50  passenger  cars  weigh  24,000  kg. 
of   wihich  the  .accumulators  wciigih  5500  kg. 

MONTMORENCY.— "L'Energie  Elec."  June  i.'—.\  long,  illus- 
trated description  of   tliis  line  near  Paris. 

STOCKHOLM.  Dahlander.  "Elck,  Zeit.,"  June  9.— A  brief  il- 
lustrated description  of  a  suburban  line  aibout  7  milos  long.  The 
gauge  is  less  than  one  meter,  and  the  grades  wp  to  4.8  per  cent,  arc 
(|uite  great:  a  train  carries  150  passengers  at  a  .speed  of  40  km  per 
hour,  thus  requiring  120  to  140  horse-power.  The  condition's  in- 
volved a  number  of  difliculties.  one  of  which  was  the  arcing  at  tlic 
sliding  contact;  the  trolley  iwhcd  is  rephiced  by  the  contact  bar;  a 
battery  of  accumulators  is  used  to  c(|ualize  the  current.  The  total 
weiglU  of  the  new  motor  car  is  20.5  tons;  triple  rcdu'olion  gearing  is 
used,  the  gearless  motors  on  the  first  car  ^having  l)een  ahandoMed; 
there  are  four  nwrt'ors  to  the  car.  i-.icli  having  four  poles,  only  two 
of  which  are  wound :  some  ilhislralioiis  of  the  uurtor  aii-d  Ulie  car 
ar<'  given;  'the  ,twcj  motors  on  tlie  same  Ir.-ick  are  always  connected 
in  p.irallel:  when  _  two  motor  cars  are  coupled  lliey  are  connected 
ttith  a  cable  containing  nine  wires,  so  I'hat  both  are  o])eratcd  from 
the  same  controller. 


MOTr)U  WACiON  TR1.\LS  A  I  1.1  \' I'.KPOOL-  "I'ng.  News," 
June  lO.--.\  brief  account  frnin  I, ..ml,  "h'.ivgiiveering"  and  "I'jl- 
gincer"  of  I'he  recent  eompeiti I h .  1 1  "l  iin].tor  ncIwcIc;  aikiplcd  to 
heavy  haulage. 

WIRI.NIG  CARS  FOR  Dia'OR.\'n  Vf.  1,1(  il  111  N(i.  Harding. 
"Si.  Ry.  Rev.,"  Jtme  15.— .An  illiislr.itcd  'de.si-riptiou  rif  llie  motho<l 
used  by  a  Chicago  line,  by  means  of  which  the  wiring  may  be  (|uick- 
ly  put  in  place  or  removed. 
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ELECTRIC  LOCOMOTIVES.— "Eng.  Xeu-s,"  June  16— The 
foIUnviiii?  table  ooiiiparcs  the  general  features  of  the  B.  &  O.,  the 
London'Central  and  the  Hoboken  Shore  Line,  electric  locomotives: 

London  Central.  Bait.  &  Ohio  R.  K.  Hoboken. 

1  Heavy   freight  Shore  K.  R. 

Service Rapid  transit.  "|  ami  passenger.  switching. 

Length 3°  feet  o  inches  35  leei  o  inches  29  feet  o  inches 

Width 7    ••     8      ••  9    ;;     6H  ••  ^    ..     °      " 

Height 9     '•      4'-^  •'  M            3       ..  '3     „      °      „ 

Wheel  base,  rigid 5    "     8      "  0         lo     _  I    ..     ,      .. 

total  20    '•     4      "  *    ..   '°      .,  .... 

Wheels,  diameter 3"b"  5'^  3            3 

Motors,  nuniber      4  „4  4 

H.  P.  total.       .,.                 8oo  1.280  340 

Speed,*  miles  per  hour..                   27  121030  o 

Weight,  pounds 84,000  ■                192.000  S7.«» 

Hauled,  tons 105  i.joo  to  1,900  .295 

,  With  load. 

Installations,  Systems  and  Appliances. 

SINGLE  VS.  MULTIPLE  GENERATING  STATIONS. 
Snell.  Lond.  "Elec.  Rev.,"  June  10. — A  reprint  of  his  short  Munici- 
pal Electrical  Association  paper.  It  is  also  briefly  discussed  and  crit- 
icised erlitorially.  He  discusses  the  question  of  supplying  a  district 
from  one  or  from  several  generating  statioiis,  and  favors  the  latter; 
when  only  one  station  is  used  it  would  in  most  cases  be  located  in 
the  outskirts  of  the  city.  As  to  the  limit  of  the  power  tor  one  sta- 
tion, he  quotes  the  opinion  of  Kenned\',  expressed  several  years 
ago,  that  the  critical  linnit  lies  somewhere  between  3000  and  5(XX3 
horse-power;  he  appears  to  agree  with  this.  He  thinks  the  ideal  to 
be  aimed  at  is  the  direct  current  systain,  with  its  simplicity  and  the 
possibility  of  storage:  he  considers  it  unnecessary  to  build  stations 
outside  of  a  town:  the  capital  cost  favors  the  location  directly  on  the 
so-called  centre  of  gra\it>-  of  the  system:  the  lower  the  pressure 
adopted,  consistent  with  economy,  the  safer  and  more  reliable  the 
supply;  multiple  stations  with  simple  radiating  feeders  appear  to  pro- 
vide the  simplest  system  obtainable:  multiple  stations  are  not  any 
more  expensive  to  construct  than  sjngle  stations,  and  he  cites  the 
London  companies  as  e.xaimples;  the  load  factor  scarcely  enters  into 
the  argument,  as  it  may  even  be  better  for  multiple  stations  than  ^^r 
one  distant  one;  the  question  of  the  nuisances  are  also  discussed. 
In  making  extensions,  therefore,  the  most  natutra]  'method  is  to 
prospect  new  areas  with  high  current  direct  current  from  sub-sta- 
tions, so  designed  that  ultimately  they  may  become  part  of  the  gen- 
eral network  into  which  the  second  or  other  stations  will  ultimately 
feed,  these  taking  the  place  of    the  temporary  substations. 

SWITCHBOARD  APPARATUS.  Blaikie.  Lond.  "Elec,"  and 
"Elec.  Rev.,"  June  10:  briefly  abstracted  in  the  "Elec.  Rev."  .\  re- 
print of  a  long  Municipal  Electrical  .Association  paper.  It  is  of  a 
practical  character,  giving  many  hints  regarding  the  construction 
of  switchboards.  He  claiins  that  the  essential  characteristics  in  the 
design  of  a  board  are,  that  the  operator  is  not  in  danger,  that  no 
arc  shall  be  maintained,  that  the  contacts  shall  not  be  burned  or  in- 
jured, and  that  no  heating  sihall  occur  at  the  contacts;  the  paper  does 
not  admit  of  being  abstracted  briefly.  Among  other  things  he  sug- 
gests a  list  of  lengths  of  breaks  for  various  voltages  and  currents: 
he  suggests  the  u^e  of  a  paint  which  changes  color  on  heating,  on 
contacts  which  have  to  carr>-  large  currenits:  copper  fuses  on  the 
switchboard  seem  to  be  recoinmeinded.  Amimeiters,  voltmeters, 
rheostats,  switches  and  synchronizing  apparatus  are  each  discussed 
separately,  as  is  also  the  general  arrangement  of  the  board;  he  urges 
standardization  of  switchboards  and  seems  to  favor  the  American 
method  of  unit  panels.  The  discussion  is  published  in  the  Lond. 
"Elec.  Emg." 

MANAGEMENT  BY  LOCAL  AUTHORITIES.  Hesford. 
Lend.  "Elec.  Rev."  and  "Elec.  Eng.,"  June  10. — .\  reprint  of  a  Mu- 
nicipal tlectrical  Association  paper;  the  discussion  is  given  in  the 
latter  journal;  some  comments  of  a  partially  unfavorable  nature 
are  given  editorially  in  the  Lond.  "Elec.  Rev."  He  favors  the  op- 
eration  of  central  stations  by  municipalities.  He  urges  the  cheapen- 
ing and  perfecting  of  the  means  of  distribution,  claiming  that  the 
electric  light  will  be  popularized  'when  more  attention  is  given  to 
this  >ubject  instead  of  to  the  iniprovement  of  steam  engines  and 
boilers;  most  failures  have  occurred  in  the  distributing  plant  as  dis- 
tinguished from  the  boilers  and  engines. 

ECONOMY  IN  CENTRAL  ST.ATION  M.ANAGEMENT. 
Sunimerfield.  Lond.  "Elec.  Eng.."  June  ,v — .A.  short  article  pointing 
out  ditections  in  which'  econiomy  should  be  exercised.  He  refers  al- 
most exclusively  to  the  steam  generating  plant. 

LEGISL.\TIVE  CONTROL.— -Lond.  "Elec,"  June  10.— A  re- 
print of  the  report  of  the  committee  of  both  Houses  of  Parliiiment 
concerning  the  law  of  electric  generating  stations  and  stlpply  busi- 
ness; it  is  also  discussed  editorially. 

CENTRAL  STATION  ACCOUNTS.— Lond.  "Elec,"  June  10. 
— .\n  analysis  of   the  accoimts  of   the  Ilaminersmith  st.ition. 

MUNICIPAL  ELECTRICAL  ASSOCI.\TION.-Lond.  "Elec. 
Eng.."  June  10. — .\  report  of  the  proceedings  of  the  third  annual 
meeting,  together  with  reprints  of  the  papers,  which  are  noticed  in 
the  "Digest"  under  special  headings.  Portraits  of  the  president  .^nd 
council  are  given  in  a  supplement,  accompanied  by  brief  biographi- 
cal sketches.  The  presidential  address  by  Gibbings  is  reprinted,  and 
deals  chiefly  with  the  work  of  the  association,  giving  in  conclusion 
some  suggestions  on  the  subject  of  standardization  of  the  plant. 
A  brief  account  of   tlie  proteedings  is  publi.shed  in  the  Lond.  "Elec. 


Rev."     The  presidential  address  is  also  published  in  Lond.  "Light- 
ning," June  9. 

SWITCHBOARD.  Rosebrugh.  "Can.  Elec.  News,"  June.— .\n 
illustrated  description  of  the  switchboard  in  the  laboratory  of  a 
school  in  Toronto. 

Wires,  Wiring  and  Conduits. 

INSULATION  RESISTANCE  OF  LEAK.VGE  CURRENTS. 
Russell.  Lond.  "Elec,"  June  10. — He  calls  attention  to  the  im- 
portance, in  the  risk  of  fire,  in  knowing  what  power  is  being  ex- 
pended along  Che  various  leakage  paths  in  watts;  as  leakage  takes 
place  along  many  paths,  it  is  not  possible  to  find  Che  individual  leak- 
age path,  but  it  is  possible  to  find  what  is  the  maximum  possible  leak- 
age current,  and  this  he  considers  the  proper  object  of  tests  on  the 
wiring  of  a  building:  it  is  the  leakage  in  watts  and  not  the  insulation 
resistance  whiyh  should  be  found.  The  danger  to  tires  depends  on 
the  volts,  and  with  the  same  insulation  resistance  it  is  proportional 
to  the  square  of  the  voltage:  thus  the  insulation  resistance  of  a  200- 
volt  circuit  should  be  four  times  that  of  a  lOO-volt  circuit.  He  then 
shows  how  the  leakage  watts  in  a  two-wire  installation  may  be  cal- 
culated from  simple  measurements  of  the  insulation  resistance  be- 
tween each  wire  and  the  ground:  there  may  also  be  a  leakage  di- 
rectly from  one  main  to  the  other,  which  does  not  pass  through  the 
ground:  the  resistance  should  be  meiasured  of  one  main  when  the 
other  is  grounded:  the  same  for  the  other  main;  and  finally  the 
resistance  between  the  mains  which  is  in  parallel  to  the  two  other 
leakage  currents  in  series:  the  test  is  first  made  with  the  switches 
turned  off,  with  all  the  lamps  in  position,  and  second,  with  the 
switches  on  and  all  the  lamps  out  of  their  sockets:  the  leakage  watts 
are  then  equal  to  the  square  of  the  voltages  divided  by  thes«  resist- 
ances. In  every  day  practice  generally  only  the  insulation  resistance 
of  the  wiring  to  earth  and  that  between  the  two  mains  are  meas- 
ured, and  there  is  no  great  objection  to  this  for  a  two-wire  system, 
but  in  a  three-wire  system  this  method  of  fixing  a  maximum  value 
to  the  leakage  current  to  earth  fails:  he  then  discusses  with  the  aid  of 
simple  mathematics  how  the  leaj<age  watts  in  a  three-wire  installa- 
tion may  be  determined;  he  divides  the  leakage  losses  into  six.  and 
for  a  given  total  leakage  the  danger  to  fire  would  be  a  minimum 
whei.  these  six  values  are  nearly  equal.  He  then  discusses  the  leak- 
age currents  in  a  three-wire  distribution  network,  and  shows  how 
the  maximum  value  of  the  leakage  vvaitts  may  be  determiined.  The 
insulation  rule  is  discussed  and  the  inconsistency  is  showm  in  that 
the  resistance  should  be  doubled  instead  of  being  made  four-fold, 
when  the  voltage  is  doubled:  the  rules  which  consider  leakage  cur- 
rents are  more  instructive  than  those  which  consider  insulation  re- 
sistance; he  cliinks  it  will  be  better  to  state  the  ma.ximum  watts 
whicb  it  is  permissible  to  waste  between  the  mains  themselves  and 
the  earth;  he  suggests  that  the  leakage  watts  frcmi  either  main  to 
the  earth  or  from  one  main  to  the  otherShould  not  be  greater  than 
the  thirty-thousandths  part  of  the  maximum  watts  supplied  to  the 
installation.  Regarding  the  distinction  between  leakage  for  direct 
and  alternating  currents  he  believes  that  most  electricians  \vM  agree 
that  the  leakage  watts  allowable  in  the  two  cases  ought  to  be  the 
same  for  the  same  power  supplied. 

MOST  ECONOMICAL  CROSS-SECTION  OF  TRANSMIS- 
SION CIRCUIT.  Bull.  "Elek.  Zeit.."  June  9.— .\  mathematical 
article  in  which  he  develops  a  formula  baised  on  Uie  well-known 
Lord  Kel\-in  law.  but  reduced  to  a  comparatively  siniple  form:  one 
of  them  gives  the  loss  and  the  other  the  cross-section,  Tliese  are 
based  on  an  equation  for  the  price  of  a  kw-hour  in  a  secondao"  cir- 
cuit on  expressions  for  the  factors  in  this  which  depend  on  t.he 
cross-section,  and  lastly  on  the  finding  of  the  conditions  under 
which  the  price  per  kw  hour  in  the  secondary  circuit  becomes  a 
minimum.  Sucb  factors  as  the  frequency  and  the  phase  .shitting 
are  a^o  included.  The  final  formulas  appear  relatively  simple,  but 
cannot  be  reproduced  here  without  enumeratniig  the  numerous  fac- 
tors whidh  have  been  introduced. 


MUNICIPAL  OWNERSHIP  OF  WIRES— "Eng.  News,  June 
16 —  -X  note  ctating  that  according  to  a  recent  ordinance  the  city  of 
Baltimore  will  build,  own  and  operate  subways  for  electric  wires  and 
that  the  overhead  wires  will  therefore  be  removed.  An  electncal 
commission  is  provided  for,  which  is  empowered  to  construct  .He 
suliwavs  and  to  compel  overhead  wires  to  be  taken  down:  Chose 
using  tUe  sirbwav  must  give  a  bond  at  the  rate  of  $100  per  mile  ol 
duct:  a  sum  of  $i.ooc.ooo  is  provided  tor  this  work. 

Electro-Physics  and  Magnetism. 

COHERERS  Pasquini.  -Nuovo  Cimonto,"  March:  abstracted 
bricflv  in  Lond.  "Elec,"  June  IC— .V  study  of  the  properties  ol  va- 
rious'txpes  of  coherers.  He  concludes  that  they  must  have  a  certain 
freedom  of  motion  among  cheir  particles:  the  latter  should  be  kirgc 
rather  than  small:  mixtures  of  two  metaJs  are  more  sensitive  tnan 
of  a  single  metal:  the  change  of  resistance  is  greater  when  111  a  cir- 
cuit than  when  insulated:  "the  wires  have  indeed  a  great  deal  to  do 
with  the  disturbance;"  even  when  the  crtherer  is  insulated  some  wnc 
appendages  will  considerably  increase  its  sensitiveness;  a  co'^'rer 
vull  not  Ve-act  if  enclosed  within  a  metal  case,  but  a  very  small  open- 
ing in  the  case  .allows  the  waves  to  produce  an  effect. 

P\SS\GE  OF  ELECTRIC  W.WES  FROM  ONE  CONDUC- 
TOR TO  .ANOTHER.  Gutton.  "L'Eclairage  Elec.  June  a.—-\ 
reprint  of   an  .Academy  note. 

RETARDATION  OF  SPARK  DISCHARGES.  We.sendonck. 
Wied.  .\nn.."  No.  5:  abstracted  briefly  in  the  Lond.  "Elec,"  June 
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10. — He  measured  the  potential  at  which  the  discharge  irom  a  gilt 
needle  point  begins  in  hydrogen.  He  found  that  the  negative  dis- 
charge potentials  in  hydrogen  lie  between  ijjo  and  1500  volts,  and 
the  positive  between  1450  and  1500:  no  aniiount  of  retardation  ap- 
pears to  make  much  difference;  a  very  small  deposition  of  mercury 
on  the  needle,  however,  raises  (he  disdharge  to  2000  volts. 

DOUBLE  ELECTRIC  REFRACTION.  Pasquini.  "Nuovo 
Cirnento."  March;  abstracted  briefly  in  the  Lond.  "Elec,"  June  10. — 
Descriptions  of  e.xperiments  with  waves  of  about  1  cm  in  length, 
the  substances  including  a  number  of  minerals. 

RE-GENERATING  X-RAY  TUBES.  Graves.  Lond,  "Elec. 
Rev.,"  June  10;  abstracted  briefly  from  the  "American  X-Ray  Jour- 
nal," April. — Dead  tubes  may  be  resuscitated  by  reversal,  separate 
gaps  and  tin  foil  on  the  cathode  end  of  the  tube.  In  tubes  of  ordi- 
narj-  resistance  the  direct  resistance  is  about  three  times  the  reversed 
and  when  the  current  refuses  to  pass  in  the  proper  direction  it  can 
prcbably  be  passed  in  the  reverse  direction;  but  if  this  is  impossible 
then  success  will  usually  be  attained  by  introducing  a  spark  gap  be- 
tween the  tube  and  the  negative  terminal  of  the  generator;  a  spark 
gap  at  the  negative  pole  reduces  the  resistance,  while  at  the  positive 
pole  it  increases  it;  tubes  that  have  been  thus  resuscitated  are  far 
more  efficient  than  nevv  tubes  which  have  not  yet  become  dead. 

CATHODE  RAY  HYPOTHESIS.  Villard.  Lond.  "Elec," 
June  10;  abstracted  briefly  from  "Comptes  Renduis."  May  .^i. — He 
describes  experiments  made  to  prove  that  cathode  rays,  the  cathode 
stream,  and  the  so-called  canal  or  Goldstein  rays  have  a  red-ucing 
action.  The  oxidized  surface  of  a  sheet  of  copper  was  reduced  by 
the  cathode  rays.  On  the  strength  of  these  experiments  he  ad- 
vances^ the  hypothesis  that  hydrogen  has  exclusively  the  property 
of  furnishing  cathode  rays. 

MECHANICAL  CONCEPTION  OF  CURRENTS.  Weyde. 
"Elek.  Zeit.,"  June  9. — The  first  part  of  an  illustrated  article  de- 
scribing what  he  calls  the  mechanism  or  mechanical  conception  of 
the  production  of  a  current  from  a  galvanic  cell,  based  on  the  con- 
ception of  whirling  ether  particles. 

ALTERNATING  CURRENT  WATTS.— Lond.  "Elec.  Eng.," 
June  ID. — Answers  to  a  request  for  examples  in  which  there  is  a 
wide  difference  between  the  true  watts  expended  and  the  product  of 
the  volts  and  the  amperes. 

EFFECTS  OF  PROLONGED  HE.\TING  ON  MAGNETIC 
PROPERTIES  OF  IRON.  Roget.  Lond.  "Blec,"  June  3— A 
rej^rint  of  a  Royal  Society  paper.  When  transformers  are  in  use 
their  open  circuit  loss  is  liable  to  increase  considerably  with  time, 
implying  a  deterioration  in  regard  to  hysteresis;  this  was  shown 
some  years  ago  to  be  a  direct  effect  of  prolonged  heating;  in  the 
present  paper  he  describes  his  investigations  in  this  direction  with  a 
more  extended  range  of  temperature  than  was  used  by  Mordey  and 
Parshall.  The  hysteresis  was  measured  with  Ewimg's  tester,  and 
the  specimens  were  all  cut  from  the  salme  sheet  of  soft  Swedish 
transformer  plate:  the  tests  were  all  made  at  atmo'splheric  tempera- 
ture after  various  periods  of  prolonged  heating  at  various  tempera- 
tures. The  effects  of  the  heating  were  always  completely  removed 
by  re-annealing,  so  that  the  same  specimens  could  be  used  over 
again.  The  effects  produced  by  baking  differed  widely  at  different 
temperatures;  below  40°  C.  there  was  no  evidence  of  any  change; 
between  40  and  135°  C.  the  hysteresis  simply  increased  with  time, 
being  rapid  at  first  and  then  slower;  the  results  are  given  in  curves 
and  tables;  from  about  135°  C.  upward  a  maximum  hysteresis  value 
was  reached  in  a  comparatively  short  time,  after  which  there  was  a 
marked  decrease;  for  higher  temperatures  the  initial  rise  is  very 
rapid,  the  hysteresis  doubling  in  a  few  hours  at  160°,  and  reaches 
nearly  three  times  its  initial  value  in  a  few  days;  after  seven  days  it 
began  to  decrease,  and  in  fifteen  days  it  fell  to  2.5  times  its  original 
value;  a  still  more  notaf>le  decrease  occurs  at  higher  temiperatures; 
in  the  ncighbortiood  of  180°  the  maximum  -increase  seems  to  be 
greatest,  for  at  higher  temperatures  the  hysteresis,  ahhouigh  rising 
more  rapidly  at  first,  does  not  reach  so  liigh  a  maximirm  and  begins 
to  fall  sfioncr  and  fa-ster.  tending  to  a  lower  state;  the  peak  at  wliich 
the  hysteresis  reaches  its  maximirm  comes  sooner  the  higher  the 
temperature,  and  its  height  becomes  reduced  when  the  teniper.iturc 
is  high.  Experiments  were  made  to  sec  whether  the  iron  trjnk  up 
anything  from  the  atmosphere,  but  no  difference  between  the  iron 
hcaterl  in  vacuo  or  in  heated  air  could  1)C  found;  there  is  nothing  to 
fthf/w  that  when  baked  iron  is  left  for  a  long  time  it  recovers  from 
the  condition  pro<Uic«l  by  baking,  although  the  original  condition 
i.t  always  restored  by  re-Annealing.  Some  later  experiments  wliich 
arc  briefly  mentioned  descrif)es  some  permeability  curves  for  a  ring 
of  the  same  material  before  and  after  'baking,  and  this  shows  that 
the  saturation  value  of  the  imluction  is  unchaiigcl  by  prfdoiiged 
he.iting;  although  the  earlier  part  of  the  curve  was  much  altered, 
those  above  a  force  oi  l.:;  units  arc  pr,-u.tically  indistingui.shable.  His 
experiments  are  still  in  progress. 

ENERGY  LOST  IN  MAG.S'ETIZATION.  Maui^nin.  "L'Eclair- 
age  Eire,"  June  4.-  It  is  important  to  kiir/w  whefhcr  the  energy  lost 
in  :i  m:ii/Tii  ?;.  v.lc  d<Titi'ls  on  the  rapidity  of  this  cycle;  he  reviews 
I'  made  by  f/thers  to  detcnninc  this;  in  most  of  these 

a  !■■  made  bctwein  flic  static  an<l  the  dyiunnic  cycle. 

lie  llieii  describes  his  own  cxpirimcnts.  in  whi(  h  he  compared  only 
the  dynamic  cyclw  Cf/rrrsponding  to  different  rapidities  of  varia- 
tions; he  used  a  modifii-d  IIoj  i  in  on  nictlu>d,  ,MI  catoriinetric 
methods  have  led  to  the  result  tb;il  tlic  energy  dissipated  in  a  rapid 
cycle  would  be  le*s  than  that  dissipated  in  a  sitnv  cycle,  but  the 
calorimctric  method  s*'**!*  to  involve  an  error.     His  own   results 


are  that  the  total  energy  diminislhes  when  the  frequency  increases, 
for  the  most  compact  cores  and  it  is  independent  of  the  frequency 
for  the  most  subdivided  cores.  In  the  latter  the  effect  of  the  induced 
currents  becomes  almost  zero,  and  the  energy  lost  then  represents 
that  lost  by  magnetization  alone,  which  experiments  show  is  inde- 
peiident  of  the  frequency.  In  conclusion  he  refers  briefly  to  the  re- 
tardation of  the  flux  of  induction  in  the  field;  he  found  that  the 
retardation  in  the  time  is  greater  as  tilie  core  is  more  compact. 

PENETRATION  OF  MAGNETISM.  Kirstaedter.  'Wied. 
Ann.,"  No.  5;  abstracted  briefly  in  the  Lond.  "Elec,"  June  10. — Ear- 
ly e.xperiments  with  iron  rods  contained  in  a  cylinder  of  iron  sJiowed 
that  the  magnetization  does  not  penetrate  below  a  certain  depth,  that 
is,  that  there  is  a  screening  action;  this  has  been  a  subject  of  much 
controversy;  the  present  author,  therefore,  made  experiments  with 
iron  rings,  which  have  no  sensible  magnetic  dispersion;  split,  hollow 
rings  of  various  thicknesses  were  used.  The  results  showed  a  resid- 
ual difference  in  the  cubical  magnetization,  which  is,  hoiwever,  due 
to  disturbances  produced  by  Foucault  currents;  with  a  thinner  ring 
just  fitting  the  hollow  one,  the  magnetizations  of  both  were  found 
to  be  equal  to  the  sum  of  their  separate  magnetizations,  within  i 
per  cent.;  this  argues  against  a  screening  action,  and  is  in  accord- 
ance with  Kirchihoft"s  theory  of   magnetization. 

^MAGNETIC  SCREENING.  Stefanini.  "Nuovo  Cimento," 
March;  abstracted  briefly  in  the  Lond.  "Elec,"  June  10. — Similar 
researches  to  those  described  in  the  abstract  above  (Kirstaedter's 
paper),  but  differing  in  that  the  rings  were  built  up  oi  several  hanks 
of  iron  wire;  the  outer  acquired  the  same  specific  magnetization 
as  the  inner;  further  tests  also  showed  that  there  was  no  magnetic 
screening. 

MAGNETIZING  BY  MEANS  OF  LIGHT.— Lond.  "Elec 
Rev.,"  June  10. — A  brief  communication  by  Charles  to  the  London 
"Engineer."  calling  attention  to  a  passage  in  the  British  Cyclope- 
dia, published  in  1835.  It  describes  an  experiment  by  Morichini  in 
which  he  concentrates  the  violet  rays  from  a  solar  spectrum,  by 
means  of  a  convex  lens,  on  to  a  steel  needle,  moving  the  lens  par- 
allel to  the  needle,  so  that  the  focus  passed  from  the  middle  of  one 
extremity  of  the  needle  to  the  other  and  always  in  the  same. direc- 
tion, without  touching  the  other  half;  by  continuing  this  for  nearly 
an  'hour  the  needle  was  found  to  be  "completely"  magnetized. 


DISCH.ARGE  BY  X-RAYS.  Oiild.  "Phys.  Rev.."  May-June. 
— A  long  article  describing  experiments  with  the  fall  of  potential  at 
the  surface  of  a  metal  when  exposed  to  the  discharging  action  of 
X-rays.  The  results  are  given  in  curves  and  tables,  and  show  the 
following:  That  there  is  a  large  fall  of  potential  at  the  surface  of  the 
metal  when  the  discharge  is  caused  by  X-rays;  that  this  fall  is  di- 
minished by  allowing  the  rays  to  strike  the  plate:  that  it  is  dimin- 
islhed  to  the  greatest  extent  in  the  case  of  metals  which  absorb  X- 
rays  most. 

SURFACE  TENSION.  Barnett.  "Phys.  Rev.."  May-June.— .\ 
long  article  describing  investigations  concerning  the  surface  tension 
of  liquids  under  the  influence  of  electrostatic  induction;  he  adopted 
a  method  in  which  both  electrolytic  action  and  electrostatic  disturb- 
ances are  excluded:  he  used  the  method  of  ripples  in  its  latest  form. 
The  results  are  in  accord  with  the  theory  of    Helmholtz. 

Electro-chemistry  and  Batteries. 

QUANTITATIVE  SEPARATION  OF  CHLORINE.  BRO- 
MIUM  .\ND  lO'DINE.  Specketer.  "Zeit.  f.  Elektrochemie,"  June 
5. — A  reprint  of  a  short  paper  read  before  the  German  Electrocihem- 
ical  Society.  He  descritocs  the  application  of  a  method  of  separating 
these  halogens  by  electrolysis  at  various  definite  voltages;  iodine 
should  separate  from  chlorine  and  bromiuni  at  voltages  below  6.94, 
while  bromiuni  should  separate  from  chlorine  slightly  below  1. 31 
volts.  To  try  and  separate  them  in  a  free  state  was  abandoned,  and 
in  the  method  de.wribed  he  used  their  combinations  with  silver;  this 
gave  results  which  are  perhaps  as  good  as  tliose  oibtained  by  the 
new  chcimical  methods,  but  the  method  has  its  limits,  at  least  for 
separating  chlorine  and  lironiium.  The  oxidation  of  the  air  must  be 
carefully  excluded,  the  source  of  current  must  be  a  constant  one 
and  tilt' concentration  of    the  acid  niust  he  kept  a  certain  amount. 

ELECTROMOTIVE     FORGE    AND     CHEMICAL     EQUI- 
LIBRIUM.    Bredig.     "Zeit.  f.   Elektrochemie,"  June  5-— A  reprint' 
of    a  short  paper  read  before  the  Ciennan   ETe'olroclieimical  Society: 
it   is    theoretical     in    nature,     showing    the  proof   of    the   e(|uation 
through  the  researches  of    Knuepffer. 

.\CCUMlIL.\TOKS.  Gobhard.  "Zeit.  fuer  Elek.."  May  29,  and 
June  .=;. — .\  reprint  of  a  loiiig  pajier  of  a  geiier.il  character  on  the 
Tudor  accttmuUilor  made  by  his  company.  He  points  out  the  ad- 
vanUiges  of  a  large  surl;ice  on  the  positive  plates,  with  siniall  depth 
of  active  m.'iterial.  Train  lighting  is  briefly  discussixl;  great  stress 
i.s  laid  on  the  proper  attendance  of  an  accumulator  plant;  it  appears 
that  ill  a  nwnrber  of  tilieir  iiistaill.itioins  the  makers  provide  the  at- 
tendant. The  p.-iper  contains  practically  no  d.-il;i  lie-  claims  that  n 
traction  cell  is  used  ten  times  as  nitich  as  oiu'  in  ;i  slatioiiary  plaiif, 
in  a  .lo-hoiir  discharge  the  voltage  falls  only  3  lur  cent.,  or  with  our 
period  of  rest,  2  vomits.  Theoretically  A-S  gr.Miis  of  the  active  male- 
rial  shonl'l  giv<'  one  .impere  hour,  or  one  kw  22u  anipere  hours,  but 
in  pra<tice  only  80  arc  obtained,  and  this  only  at  very  slow  dis- 
rharges;  at  a  three  hour  discharge  r>ii1y  40  ampere  hours  are  ob- 
taine<l  from  the  positive  plalc. 
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OXIDATION'  AND  REDUCTION  OF  COMPLEX  SALTS. 
Ptiers.  "Zeit.  I.  Elektroclieniie,"  June  5. — A  reprint  of  a  paper  of 
a  theoretical  nature  read  before  the  German  Electrochemical  So- 
ciety, on  the  part  taken  by  complex  salts  in  Ohe  oxidation  and  je- 
ductior.  chain  in  connection  with  Ostwald's  tlieoo'. 


PROGRESS  IN  ELECTROMETALLURGY  IN  1897.  An- 
dreoli.  "Eng.  and  Mui.  Jour.,"  June  18. — An  article  summarizing 
the  progress  of  the  various  electro-metallurgical  processes  during 
the  past  year. 

Units,  Measurements  and  Instruments. 

METHOD  OF  MEASURING  POLARIZ.\TION.  Heim. 
"Zeit.  f.  Elektrochemie,"  June  5. — A  long  paper  read  before  the 
German  Electrochemical  Society,  giving  details  and  results  crt  meas- 
urements of  a  method  which  consists  in  measuring  the  voltage  be- 
tween two  parallel  plates  at  a  certain  current  density,  and  then 
measuring  it  again  with  the  same  current  density  when  a  middle 
electrode  is  inserted  in  the  cell,  dividing  it  into  two  parts;  the  volt- 
age measured  in  the  first  case  is  equal  to  that  of  polarization  plus 
that  lost  in  the  resistance,  while  in  the  second  case  it  is  equal  to 
twice  the  polarization  voltage  plus  the  same  voltage  lost  in  the  re- 
sistance; the  second  voltage  less  the  first  will  therefore  give  directly 
the  £.  M.  F.  of  polarization  for  that  particular  current  density.  It 
is  assured  in  this  that  the  introduction  of  the  middle  plate  does  not 
alter  the  internal  resistance,  and  in  that  case  this  factor  need  not 
be  considered;  the  method,  therefore,  affords  a  means  of  measuring 
the  polarization  with  a  continuous  current  by  measuring  simply  two 
voltages  and  a  current;  in  a  short  time  many  measurements  could 
be  made  for  dififerent  current  densities,  being  careful  onlj'  that  the 
temperature  is  kept  constant;  if  the  currents  are  carried  to  nearly 
zero,  then,  by  extending  the  curve  graphi..ally,  the  value  for  the  de- 
composition polarization  may  be  obtained.  From  the  same  two 
measurements  at  the  same  current,  the  internal  resistance  can  also 
be  calculated,  as  it  will  be  equal  to  the  difiference  between  the  two 
voltages  divided  by  the  current;  this  should  be  done  to  control  the 
tests,  and  will  show  whether  the  middle  electrode  fitted  the  vessel 
tightly;  if  it  does  not,  the  results  will  not  be  accurate,  and  this 
seems  to  be  the  difficulty  in  the  process.  After  trying  to  make  the 
joint  watertight  he  abandoned  it  and  instead  passed  the  plate 
through  deep,  narrow  grooves  in  the  sides  and  bottom  of  the  ves- 
sel, so  that  the  stray  current  which  leaked  around  the  edge  was  only 
an  insignificant  amount  and  can  be  calculated. 

WESTERN  STANDARD  CELL.  Cohen.  "Zeit.  f.  Elektro- 
chemie," June  5. — A  short  paper  read  before  the  German  Electro- 
chemical Society.  According  to  the  researches  of  Jaeger  and  Wachs- 
muth,  there  is  a  sudden  change  in  the  temperature  coefficient  at 
about  15^.  due  to  a  certain  change  in  the  concentration  of  the  cad- 
mium sulphate.  The  conclusions  of  the  present  author  are  that  the 
cell  should  never  be  used  below  15°  C;  if  it  has  been  subjected  to  a 
lower  temperature  it  sihould  before  being  used  be  heated  for  a  half 
hour  above  15"  C,  after  which  a  rest  of  1.5  to  2  hours  should  be 
given  the  cell  before  the  tests  are  made. 

PREPAYMENT  METERS.— Lond.  "Elec.  Rev.,"  June  10.— .\n 
illustrated  description  of  the  application  of  Bastian's  device  to  the 
Thomson  wattmeter.  This  is  a  prepayment  device,  which  may  be 
attached  to  any  of  the  well-known  types  of  meters ;  the  coin  passed 
through  the  slot  forms  a  rigid  connection  between  the  needle  and 
the  mechanism  and  a  turn  of  tihe  handle  switches  on  the  current; 
the  more  coins  that  are  dropped  in  up  to  a  certain  limit,  the  farther 
will  one  pointer  be  separated  from  the  second,  and  the  longer  they 
will  be  in  coming  together  again. 

ELECTROLYTIC  METER  FOR  ALTERNATING  CUR- 
RENTS.— Lond.  ■■Elec."  June  ic— A  note  stating  that  Bastian  has 
recently  succeeded  in  adapting  his  electrolytic  meter  (see  ■"Digest," 
June  li,)  to  alternating  currents.  This  he  does  by  placing  the  me- 
ter in  one  branch  of  a  divided  circuit  in  each  of  the  two  branches 
of  which  there  is  a  cell  with  an  aluminum  electrode;  each  branch, 
therefore,  allows  the  passage  of  a  current  in  one  direction  only;  the 
meter  is  in  only  one  of   these  branches. 

ARON  METER.— ■"L'EcIairage  Elec,"  June  4— -'^  brief  discus- 
sion from  the  German  patent. 

PHASE  METER.  Tuma.  "Science  .\bstracts,"  May.— A  brief 
abstract  of   the  article  noticed  in  the  "Digest"  January  29. 

LOW  TEMPER.A.TURE  READINGS.  Dickson.  "Phil.  Mag.," 
June. — A  table  based  on  his  empirical  formula,  giving  the  reduction 
to  normal  air  temperatures  oi  the  platinum  temperatures  in  the  low 
temperature  researches  of   Dewar  and  Fleming. 

PORTABLE  TESTING  SET  FOR  INSUL.\TION  MEAS- 
URE.MENTS.— Lond.  ■'Elec  Eng.."  June  10.— Illustrated  descrip- 
tions of  the  Silvertown,  the  Muirhcad  and  the  Evershed  portable 
testing  sets  for  measuring  the  insulation  resistance  of  dynamos, 
c.rbles,  etc. 

MEASURING  STRESS  IN  IRON  AND  STEEL.  Turner. 
•L'EcIairage  Elec."  June  4;  abstracted  from  the  "Iron  Age"— .A. 
metal  wire  becomes  cool  when  it  is  stretched,  and  this  change  in 
temperature  may  be  noticed  by  means  of  a  thermo-electric  couple. 
He  shows  that 'this  method  may  be  used  to  study  the  stresses  in 
iron  and  steel  constructions,  as,  for  instance,  in  those  of  compli- 
cated shapes. 

MEASURING  LIGHT  FROM  PROJECTORS.  Blondel  and 
Roy.  "Elek.  Zeit.."  June  Q.— .\  German  translation,  with  the  illus- 
trations, of  the  article  noticed  in  the  "Digest"  March  19. 


DETERMINING  THE  PERIOD  OF  OSCILLATIONS  Web- 
ster ■■Phys.  Rev.,"  May-June.— An  investigation  of  an  experimen- 
tal determination  of  the  period  of  electrical  oscillations  of  alternat- 
ing currents  when  a  charged  condenser  is  discharged  through  a  cir- 
cuit containing  self-induction;  the  apparatus  and  methods  are  de- 
scribed. This  investigation  was  awarded  the  Elihu  Thomson  prize. 
Telegraphy,  Telephony  and  Signals. 
DEVELOPMENT  OF  TELEPHONY  IN  GERMANY.— 
"Elek.  Zeit.,"  June  9.— A  long  article  giving  tabular  data  and  other 
intormation,  including  a  map  showing  all  the  interurban  lines.  It 
is  accompanied  by  a  brief  editorial  notice.  The  date  of  the  statistics 
IS  1897;  the  number  of  telephone  central  stations  is  632,  an  in- 
crease of  S!  per  cent.,  as  compared  with  the  year  1894;  the 'number 
of  subscribers  164,681,  an  increase  of  48  per  cent.;  the  length  of 
lines,  240,127  km,  an  increase  of  yy  per  cent.;  the  number  of  daily 
communications  1,440,657,  an  increase  of  34  per  cent.;  the  length  of 
interurban  lines,  90.512  km,  an  increase  of  86  per  cent.;  the  num- 
ber of  daily  interurban  communications  191,884,  an  increase  of  48 
per  cent.  As  a  mean  for  the  whole  German  Empire  there  is  one 
subscriber  or  public  station  for  every  318  inihabitants;  the  number  of 
connecting  circuits  is  2,100,  and  with  few  exceptions  all  the  stations 
are  connected  together;  the  average  length  of  line  for  a  subscriber 
is  1,462  km;  Berlin  contains  most  subscribers,  the  nimtber  being  36,- 
650,  after  which  comes  Hamburg,  13,561,  followed  by  Dresden, 
Munich,  Leipsic  and  Frankfort  between  5000  and  6000;  19  cit- 
ies have  between  1,000  and  5.000  subscribers;  141  between  100  and 
1000,  and  the  remaining  466  have  less  than  100;  in  Frankfort  o.  M. 
there  is  one  subscriber  to  every  45  inhabitants,  in  Berlin  and  Ham- 
burg 46,  Stuttgart  49,  Dresden  59,  Munich  68,  and  Leipsic  76.  The 
map  referred  to  is  tlie  first  one  oi   the  kind  ever  published. 

CUTTING  CABLES.— Lond.  "Elec.  Rev.,"  June  10.— Some  re- 
marks by  Bright  in  the  London  "limes."  Referring  to  the  recent 
discussion  in  that  paper,  he  points  out  the  necessity  of  a  system  of 
cables  connecting  the  entire  British  Empire  by  direct  and  independ- 
ent means  without  touching  on  foreign  soil ;  in  the  event  of  a  perma- 
nent and  reliable  understanding  being  arrived  at  wich  the  United 
States,  that  country  would  not  require  to  be  regarded  as  foreign 
territory;  a  further  alliance  with  Japan  is  also  suggested.  In  an- 
other communication  by  Holland  be  quotes  frcwn  the  conclu- 
sions arrived  at  at  a  certain  meeting  in  Brussels  in  1879. 

LIGHTNING  ARRESTER  FOR  TELEGRAPH  CIRCUITS. 
— "Elek.  Zeit.,"  June  9. — An  illustrated  description  oi  a  device  used 
on  one  oi  the  railroad  telegraphs  in  Vienna.  The  usual  sawtoothed 
arresters  are  used,  except  tlhat  the  points  are  separated  about  3  mm, 
which  is  about  three  times  the  usuaJ  amount,  thus  requiring  a  higher 
voltage  to  discharge  across  them.  Besides  these  there  is  a  sort  of 
shunt  gap  consisting  of  pointed  carbon  rods  which  are  easily  re- 
placed, and  the  points  of  which  are  brought  very  close  together; 
when  carefully  adjusted,  using  a  piece  of  thin  paper  as  a  gauge,  al- 
ternating currents  of  50  to  60  volts  and  continuous  currents  of  80  to 
100  will  pass  over  this  gap.  There  are  three  blocks,  one  connected 
to  the  incoming  line  and  the  other  to  the  outgoing  line,  the  third 
between  them  being  connected  to  eartli;  the  points  of  the  three  car- 
bons come  close  together. 

SIGNALLING  WITHOUT  CONNECTING  WIRES.  Edser. 
Lond.  '■Elec.  Eng.."  June  3. — The  beginning  of  an  article  in  which 
he  intends  to  give  a  popular  account  of  the  theory  which  must  un- 
derlie any  system  of  establishing  electrical  communications  without 
connecting  wires. 

HERTZIAN  TELEGRAPHY.  Guisot.  "L'EcIairage  Elec," 
May  28. — 'A  short  article  describing  the  early  work  of  Popoflf,  a  Rus- 
sian professor  at  Cronstadt,  in  this  field;  it  is  claimed  that  he  was 
earlier  than  any  of  the  others  in  approaching  the  practical  realiza- 
tion of    telegraphing  without  wires. 

SELECTOR.  Voisenat.  "L'EcIairage  Elec."  June  4.— A  long, 
illustrated  description  of  the  selector  of  the  Electric  Selector  and 
Signal  Company  of  New  York,  the  object  of  which  is  to  close  a  lo- 
cal circuit  for  various  purposes,  such  as  starting  a  motor,  lighting  or 
putting  out  lamps,  operating  a  signal,  etc..  throug;h  one  wire. 

TELEPHONY.  Wehrenalp.  "Zeit.  fuer  Elek.."  May  29  and 
June  5. — The  continuation  of  his  long  article;  he  continues  the  de- 
scription of    underground  and  overhead  lines. 


WIRELESS  TELEGRAPHS.  Keeley.  "Can.  Elec  Ne^vs," 
June. — .^n  article  discussing  briefly  the  various  methods.  He  ques- 
tions the  reasonableness  of  the  great  expectations  from  such  means 
of  communicating,  and  shows  how  much  must  still  be  accom- 
plished; he  suggests  that  the  alleged  Hertz  waves  may  not  be  such 
waves  at  all,  and  that  if  this  is  the  case  the  methods  used  will  un- 
dergo some  emodification  and  simplification. 

LONG-DIST.\NCE  TELEPHONE  LINES.— "Can.  Elec. 
News,"  June. — ^.A.  map  showing  the  Bell  Telephone  Company's 
long-distance  lines  in  Ontario  and  Quebec,  .\nother  article  gives 
some  of  the  data  of  the  long-distance  telegraph  line  which  is  to 
be  run  froim  Montreal  to  Vancouver  and  is  to  be  a  copper  wire 
weighing  300  pounds  per  mile 

SELECTING  TELEPHONES.  Clausen.  "West.  Elec."  June 
,8.— A  short  article  showing  how  to  select  a  bridged-circuit  tele- 
phone. 

SELECTION  OF  TELEPHONES.  Dobb.s.  "Elec.  Eng.,' 
June  16.— In  this  continuation  of  his  long  serial  on  telephone  work 
he  discusses  the  selection  of  instruments. 
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Miscellaneous. 

ELECTRIC  HEATING  AND  LIGHTING.— "Elettricista."  17, 
p.  71;  noticed  briefly  in  "Science  Abstracts."  ^fay. — A  paper  giv- 
ing some  interesting  figures  regarding  the  cost  of  electrical  heating 
and  lighting.  Fifty  liters  or  1.76  cubic  feet  of  gas  produces  4  cp 
hours  in  a  fishtail  burner,  or  20  in  an  incandescent  burner;  the  same 
amount  of  gas  with  a  gas  engine  and  dynamo  will  produce  16  cp 
hours;  the  large  calories  given  out  directly  are  22s  and  electrically 
45.  A  kettle  taking  550  watts  boils  one  liter  (1.76  pints)  in  twelve 
minutes,  at  a  cost  of  1.32  cents  at  tlie  rate  of  12  cents  per  unit:  a 
>tove  will  keep  a  room  22°  C.  above  the  outside  temperature,  sup- 
posing the  air  to  be  changed  once  every  hour,  with  a  consumption 
of  65  watthours  per  cb.  meter  cajpacity  of  the  room.  An  iron  plate 
with  an  inside  temperature  of  250  and  outside  200"*  C.  in  air  at  15° 
C.  will  radiate  i  kw  or  860  calories  per  hour,  with  a  surface  of  0.13 
sq.  meters. 


CANADIAN  ELECTRICAL  ASSOCIATION.— "Can.  Elec. 
News."  June. — The  programime  of  the  next  meeting,  accompanied 
by  portraits  and  short  biographical  sketches  of  the  officers  and  au- 
thors of  papers.  Illustrated  descriptions  of  some  of  the  sights  of 
interest  in  Montreal  are  also  giveti. 


C  >oIing   Large  Transformers   by  Air  BTast  and  Natural  Draft. 


To  dissipate  the  heat  generated  in  the  cores  and  coils  of  transformers  of  large 
capacity  offers  considerably  greater  difficulty  to  the  designing  engineer  than 
is  the  case  with  small  transformers  in  which  any  design,  consistent  with  rea- 
sonable efficiency,  gives  sufficient  external  surface  to  allow  heat  generated  to 
radiate  and  so  prevent  undue  rise  in  the  temperature.  With  large  transformers, 
however,  the  heat  generated  in  the  interior  has  less  opportunity  to  radiate, 
and  to  dissipate  it  effectively  without  sacrific  of  proportion  or  efficiency  requires 
most  careful  design. 

To   construct    large   transformers,   say,    of    loo-kw   capacity   or   larger,    placing 


ducts,  and  conle  into  direct  contact  with  the  heated  surfaces  absorbing  their 
heat.  Low  temperatures  are  secured  without  sacrifice  of  efficiency  or  increase 
of  cost,  and  the  insulation,  being  constantly  in  contact  with  the  current  of  air, 
needs  no  additional  protection  to  guard  against  deterioration. 

Two  methods  are  employed  as  standard  practice  by  the  General  Electric 
Company  in  the  construction  of  its  large  transformers.  In  the  air  blast  type  the 
current  of  cool  air  is  forced  upward  through  the  core  and  windings.  In  the 
natural  draft  type  the  coils  and  iron  are  so  proportioned  and  placed  that  large 
surfaces  are  exposed,  and  the  temperature  kept  within  safe  limits  by  the 
natural  circulation  of  the  air. 

The  air  blast  type  is  designed  for  continuous  operation,  large  output  and 
high  jjotential.  In  this  type,  the  windings  are  sub-divided  into  numerous  in- 
dependent coils,  each  separately  and  heavily  insulated.  With  such  subdivision 
the  voltage  generated  in  a  single  section  is  low  even  in  transformers  wound 
for  a  voltage  of  15,000  to  20,000  volts,  and  the  numerous  air  ducts  between  all 
the  coils  which  this  sub-division  allows,  in  addition  to  the  spaces  in  the  iron 
lamination  of  the  core,  limits  the  rise  in  temperature  to  a  few  degrees  only 
above  that* of  the  active  cooling  air  current.  The  coils  are  wound  with  flat 
copper  conductors,  cemented  together  by  an  insulating  compound  before  the 
exterior  insulation  is  applied.  The  method  of  winding  and  insulating  produces 
a  strong  coil,  which  will  successfully  resist  any  tendency  of  the  conductors  to 
vibrate.  The  primary  and  secondary  coils  are  assembled  in  small  intermixed 
groups  with  air  spaces  between  coils,  and  between  every  adjacent  primary 
and  secondary  section  are  solid  insulating  diaphragms,  which  completely  en- 
case the  primary  winding  except  at  either  end  of  the  core,  necessarily  left 
open  to  allow  the  air  to  circulate  freely.  At  the  end,  however,  the  diaphragms 
project  far  beyond  the  coils,  so  that  a  surface  insulation  of  great  extent  is 
provided  between  the  primary  and  secondary.  An  additional  insulation  casing 
is  placed  around  the  entire  structure  of  assembled  primary  and  secondary  coils, 
and  separates  the  whole  winding  from  the  iron  punchings  assembled  within 
and  around  them. 

The  cooling  current  of  air  is  obtained  from  a  motor-driven  blower,  and  is 
forced  from  below  through  separate  paths  at  right  angles  to  each  other,  verti- 
cally through  the  windings  and  horizontally  through  the  core.  The  admission 
of  air  is  controlled  by  shutters  at  the  top  and  at  the  side  of  the  transformer. 


Am  CiRCULATiNc;  IN  Air  Blast  Transformer. 


Naiurai,  Dkait  Tkansformkr. 


dependence  for  low  temperature  entirely  on  external  radiating  surface,  ncces- 
fiitates  loo  K'^c<>t  a  departure  for  economical  proportitms,  and  various  designs 
have  therefore  been  adopted  in  which  provinion  is  made  for  the  circulation  of 
H  cooling  medium  through  the  interior  of  the  transformer.  If  ducts  passing 
rnlircly  through  the  body  of  the  winding  arc  provided,  they  must  be  compara- 
tively narrow,  or  the  *i7.c  and  cont  of  Ihc  tranttformcr  will  be  excessive  and  the 
efficiency  low;  the  ftpacc  waited  in  too  great.  With  narrow  ducts  oil  is  not  a 
reliable  cooling  medium.  ItN  circulation  under  the  best  conditions  is  tiluggifth, 
while  Ihc  duciN  lend  to  close  gradually  under  I  wo  catmes  (he  Hwelling  of  the 
inKulating  wrapping  on  Ihc  coiU  and  the  collection  in  the  dticts  of  a  depusit 
derived  from  the  «low  dolution  of  the  various  lirjuid  in»ub'iltons  employed  when 
winding  the  coiU.  To  overcome  ihe^c  drawbacks  a  nrw  design  was  introduced  in 
which  the  heiifhl  of  the  laminated  core  is  small  compared  with  I  he  external 
dimrn«ion»  of  the  punchings.  A  large  proportion  of  the  copper  is  external  to 
the  core,  and  tb'-  exponed  end*  arc  no  ftpread  apart  an  lo  give  wide  openings 
between  the  coil*  for  (he  acccnK  of  the  oil.  This  design  insures  a  low  tempera- 
ture in  the  cxpo»cd  pari,  and  even  a  moderate  Average  lemperature  (mensured 
)ty  incrcaiie  in  resinlancc),  but  the  central  portion  fdirn  becomes  dangcrcMisIy 
li''t  without  giving  any  direri  evidence  of  the  (act;  and  il  i*i  no  lc«ii  ncrlous  lo 
b.4V'  ;i  high  trrriprratnre  in  any  part  of  the  Iransfortncr  than  lo  have  the  entire 
■■-irvUftK  at  an  unsafe  temperature. 
In  tnrbre  tran«(ormers  thr  uiic  of  oil  i«  undesirable  for  reasonii  other  than 
<  r  I  tu- irnny  as  a  cooling  medium.  The  fienerni  Electric  Company  inlro- 
'!'ted  the  syvtem  of  air  cooling  for  its  large  iransformer*.  In  air 
r merit  currcntii  of  air  pasi  constantly  through  nunirrous  narrow 


The  ])owi;r  lur  the  hluwcr  >eldom  exceeds  one-tiuarter  of  1  pL-r  cent  of  the 
total  capacity  of  the  transformer,  and  in  most  cases  is  much  less,  frequently  not 
more  than  oiiL'-tenth  of  1  per  cent.  It  is  considerably  less  than  that  which 
would  be  rc<iuirud  to  pump  "il  through  an  oil-cooled  transformer  uf  the  same 
capacity. 

Air  blast  transformers  are  used  on  15,000  volts  potential  or  under,  and  arc 
constructed  for  higher  jiotential  when  necessary.  The  efficiency  under  full  load 
and  partial  load,  determined  under  commercial  operation  conditions,  is  said 
to  be  extremely  high.  The  regulation  on  both  inductive  and  non-inductive 
loads,  similarly  determined,  is  remarkably  close  an  imporl.-inl  essential  when 
inrandescent  lamps  and  motors  are  operated  from  ihc  same  transformer.  Over 
io<i.iKK>  horsepower  in  these  air  blast  transformers  has  been  inst.-illed.  and  no 
record  yet  exists  of  a  l)\n*n  out  due  to  heating  or  overload, 

In  the  natural  draft  transformers  the  <Iissii)ation  of  the  lie.it  is  obtained  by  a 
natural  circulation  of  the  air  around  the  coils.  The  core  is  formed  of  two  up- 
right legs  on  which  the  coIIh  arc  wound.  These  are  joined  together  by  two 
yokes,  which  complete  (he  magnetic  circuit.  The  1r:tnsformer  proper  is  sur- 
rounded by  a  corrunatrd  iron  case,  an<l  rests  on  »  substantial  base  of  cast  iron. 
The  cool  air  enters  from  below  and  in  passing  thr<Migh  the  transformer  idisorltt 
thr   heal    and   ascends,    finding   easy   egress   throtigli   |)ir   liood   at    the  1o]i. 

Natural  draft  transformers  are  built  in  sires  rangitiK  from  t,  to  ^00  kilowatts. 
They  rp(|utre  no  attention,  no  blower  outlil  and  nuiy  be  located  in  any  con- 
venient place.  The  standard  firessurc  lor  which  these  transformers  are  womid 
are  10,000  v<tlls  primary  anrl  3ijn  volts  or  under,  secondary.  Tiiiii'*fnMnci  ^  of 
higher  primary  votlage  are  built  to  fulfill  special  reiiuirements. 
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New  Telephone  Desk  Set. 


The  illustration  sliown  herewith  represents  the  latest  ^type  o{  desk  set  made  Ijy 
the  Ericsson  Telephone  Company,  New  York  City.  In  its  construction  the 
lightning  arrester  in  the  machine  itself  is  done  away  with  and  all  contacts  are 
carried  to  the  extreme  end  of  the  cord.  It  is  equipped  with  the  company's 
special  Ericsson  lightning  arrester,  which  has  just  been  brought  out.  The 
company  guarantees  these  instruments  against  injury  on  any  high  or  low  ten- 
sion currents.  This  set  is  wound  for  bridging  or  series,  and  is  a  new  departure 
of  the  company  as  regards  this  particular  tyi?e  of  instrument.  The  hand  mi- 
cro-telephone used  in  connection  with  the  set  has  a  double  cut-out  in  the 
handle,  which  prevents  any  conversation  being  overheard  through  the  tele- 
phone.    The  convenience  of  this  will  be  generally  appreciated. 


in  a  number  of  large  private  plant  exchanges  for  more  than  a  year  before 
adopted  in  public  exchange  work.  In  general  operation  it  is  similar  to  the  old 
line  express  system,  but  is  claimed  to  in  no  way  infringe  existing  patents. 
There  are  no  generators  at  the  subscribers'  stations.  The  subscriber  signals 
central  office  by  pressing  a  push  button,  which  completes  a  circuit  formed  by 
one  side  of  the  line,  and  the  ground  has  a  return  which  throws  in  the  power 
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New  Desk  Telephone. 

The  company  will  have  an  exhibit  on  the  occasion  of  the  annual  meeting 
of  the  National  Independent  Telephone  Association  of  America,  which  will  be 
held  at  the  Palmer  House.  Chicago,  on  June  30,  July  i  and  2 


New  Battery  Fan  Motor. 

The  Kent  Electric  Manufacturing  Company,  Worcester,  Mass.,  is  putting 
on  the  market  a  new  battery  fan,  the  motor  part  of  which  is  of  the  same  type 
as  the  "Type  C"  motor,  which  it  brought  out  last  fall.  The  simplicity  and 
compactness  of  this  motor  give  it  a  very  neat  appearance.  It  has  but  one  bearing, 
3  inches  long.  This  bearing  is  a  portion  of  the  field  magnet  frame,  at  a  point 
where  the  magnetism  is  neutral.     Thus  the  shaft  can  never  get  out  of  alignment 


Baitery  Fan  Motor. 

or  bind,  and  there  are  no  bearings  to  adjust.  Another  advantage  which  will 
be  appreciated  by  motor  users  is  that  there  is  no  bearing  on  the  commutator 
end  where  the  oil  runs  onto  the  commutator,  and  prevents  the  brushes  from 
making  good  electrical  contact. 

The  binding  posts  are  conveniently  located  at  the  side  of  the  field  coil,  and 
are  entirely  out  of  the  way.'  It  is  constructed  with  the  company's  regular  drum 
armature,  which  it  has  been  putting  into  its  motors  for  the  past  two  years. 
This  armature  insures  noiseless  running  and  high  efficiency. 

This  motor  is  constructed  for  the  most  convenient  and  economical  use  on 
battery  circuit.  It  carries  a  lo-inch  fan,  and  is  finished  in  black  enamel  with 
nickel  trimmings.  The  neatness  and  simplicity  of  this  outfit  make  it  bid  fair 
to  become  very  popular  lor  battery  work. 

Central  Energy  or   '*  Express*'   Telephone    Systems    in    Inde= 
pendent  Exchanges. 

The  independent  telephone  exchange  recently  opened  at  Lockport.  HI.,  is  a 
most  substantially  built  and  most  perfectly  and  conveniently  equipped  system. 
The  outside  construction  is  metallic  throughout,  using  a  large  amount  of  cable 
on  the  principal  leads  and  put  up  in  the  most  substantial  manner. 

The  equipment  of  the  exchange  was  furnished  by  the  Stromberg-Carlsoa  Tele- 
phone Manufacturing  Company.  Chicago,  and  is  the  first  puljlic  exchange 
equipped   with   its   central   energy  system.    This   system   was   thoroughly  tested 


Fig,  I. — Subscrii>£r"s  Tlllihone. 

generator  at  central  office.  This  current  may  be  either  battery  or  power 
generator. 

This  system  requires  the  ordinary  metallic  construction  with  a  ground  re- 
turn for  the  ringing  circuit.  The  talking  is  over  the  metallic  circuit  and  inde- 
pendent of  the  ringing  when  connected,  and  leaves  the  subscribers  entirely 
free  from  generator  induction. 

Fig.  I  shows  a  central  ringing  and  local  talking  energy  wall  telephone. 

The  receiver  of  the  subscriber's  station  equipment  is  claimed  to  be  the  most 
powerful  and  strongly  built  instrument  of  its  kind.  It  is  composed  of  a  neatly 
designed,  heavily  nickel-p'.ated  cast  brass  adjustable  head,  in  which  all  parts 
are  firmly  fastened.  The  magnet  is  of  one  part  of  high-grade  steel,  horse- 
shoe shaped,  with  its  pole  ends  fastened  in  one  part  of  the  brass  head,  leaving 
the  yoke  end  free.  With  but  one  end  fastened  the  difference  in  contraction 
and  expansion  between  the  steel  and  the  rubber  shell,  in  great  variations  in 
temperature,  will  in  no  way  affect  its  adjustment.  In  the  inside  of  this  part  of 
the  adjusting  end  are  clamped  a  pair  of  coils  to  tlft  two  pole  ends  of  the  mag- 
net. This  part  is  then  sealed  with  an  insulating  compound  to  prevent  moisture 
or  any  foreign  material  entering.  In  the  other  part  of  the  adjusting  end  is 
fastened  the  diaphragm.  The  magnet  being  extremely  powerful  enables  the  use 
of  a  very  heavy  coke  tin  diaphragm,  the  vibration  of  which  produces  the  sound 


Fig.  2. — The  Switchi^oarp. 

waves  with  much  greater  force  than  is  produced  with  a  weaker  diaphragm.  The 
two  parts  of  the  adjusting  head  are  provided  with  a  very  fine  thread,  and  are 
screwed  together  .until  the  diaphragm  is  in  proper  relation  with  the  magnet 
coil,  and  are  then  locked  with  a  check  ring,  and  can  only  be  opened  with  a 
wrench  provided  for  that  purpose.  The  diaphragm  is  covered  with  a  hard 
rubber  cap.  and  the  magnets  with  a  shell  of  the  same  material,  both  of  which 
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are  tightly  screwed  to  the  brass  head.  The  cord  is  fastened  inside  of  the  shell 
on  an  insulating  block  between  the  two  parts  of  the  magnet. 

The  transmitter  is.  of  the  granular  carbon  type,  with  a  case  of  two  parts  of 
stamped  brass,  nickel  plated.  One  part  contains  the  back  electrode,  which  con- 
sists of  two  screens  divided  by  No.  i8-wire  ring.  The  electrode  is  mounted 
on  an  adjustable  block,  which  screws  into  an  insulated  bushing  fas- 
tened in  the  hub  of  the  back  part  of  the  case.  Around  the  back  electrode  is 
mounted  a  ring  of  silk  plush,  the  threads  of  which  enter  the  screening  of  the 
front  electrode  and  form  a  perfect  cup  for  the  carbon.  The  front  screening 
electrode  is  permanently  riveted  on  the  diaphragm,  which  is  clamped  in  the 
case  with  an  auxiliary  diaphragm  of  rubber-covered  cloth.  This  auxiliary  dia- 
phragm prevents  the  entrance  of  moisture,  which  causes  a  buckling  of  the 
metal  diaphragm  and  a  packing  of  the  carbon.  An  air  space  between  the  two 
diaphragms  serves  to  soften  the  sound.  The  back  electrode  being  an  adjust- 
able block  enables  extremely  sensitive  adjustment  of  the  transmitter  to  take  up 
faint  sounds  at  a  distance  or  to  have  it  mufHed  to  take  up  sounds  only  when 
close  to  the  mouthpiece.  A  large  amount  of  contact  formed  by  the  separated 
screen  electrodes  makes  the  battery  requirements  exceedingly  small  in  this 
instrument.  The  receiver  being  locked  and  the  transmitter  riveted  prevents  in- 
experienced people  from  opening  and  deranging  the  parts. 

The  switchboard  used  in  this  system  is  a  regular  metallic  board,  and  is 
shown  in   Fig.   2. 


construction.  As  a  whole  the  set  is  claimed  by  the  manufacturers,  Messrs. 
Schmidt  &  Bruckner,  209  Greenwich  Street,  New  York,  to  be  one  of  the  best 
in  the  market. 


Long  Instance  Wall  Telephone. 


Fig.  I  shows  a  wall  telephone  which  is  especially  designed  to  meet  the 
requirements  of  both  general  exchange  and  long  distance  work.  The  magneto 
is  provided  with  binding  posts  for  receiver,  battery  and  induction  coil,  which 


Fig.  I.— Wall  Set. 

important  feature  allows  the  detachment  from  the  back  board,  without  cutting 
either  the  battery  or  transmitter  wires.  The  finish  of  the  generator  is  excep- 
tionally fine,  and  the  steel  used  in  the  same  is  of  the  best  magnet  brand.     The 


Electrically  Driven  Freight  Ramps. 


There  has  recently  been  devised  a  comparatively  new  application  of  electric 
Power,  in  connection  with  an  interesting  labor-saving  and  labor-assisting  de- 
vice, known  as  a  traveling  freight  ramp.  This  machine  is  designed  for  the 
economical  and  rapid  loading  and  unloading  of  freight  to  and  from  vessels,  and 
the  accompanying  illustration  is  a  detailed  side  view  of  one  of  six  installed 
for  the  Northern  Steamship  Company,  at  Buffalo,  N.  Y.  Essentially  it  is  an 
adjustable  gangway,  made  up  of  a  stationary  and  a  moving  part,  being 
pivoted  at  one  end  and  counterweighted  at  the  other;  so  that  from  the  hori- 
zontal plane  in  which  the  sketch  shows  the  machine  it  may  be  faised  and 
lowered  to  have  its  outboard  end  meet  the  ports  of  vessels  of  different  heights. 

The  traveling,  or  carrying,  portion  of  the  ramp  consists  of  an  endless  apron 
composed  of  metal-covered  planks  attached  to  two  strands  of  chain  running 
around  head  and  foot  wheels,  the  apron  being  carried  on  its  upper  and  lower 
runs  by  small  wheels  traveling  on  T-rail  tracks,  as  the  sketch  will  make  clear. 
At  either  side  of  the  foot  projects  an  arm  for  the  reception  of  one  end  of  the 
brow  plate  connecting  the  ramp  with  the  vessel  to  be  ioaded  or  unloaded,  it 
will  be  noticed  that  this  arm  has  a  series  of  recesses;  so  that  in  whatever  posi- 
tion the  ramp  may  be  placed,  the  brow  plate  is  readily  made  to  form  an  un- 
broken path  from  the  vessel  to  the  traveling  apron. 

The  ramps  at  the  Northern  Steamship  Company's  pier  are  about  25  feet 
long,  the  moving  portion  of  each  running  at  the  rate  of  108  feet  Per  minute, 
and  the  direction  of  travel  being  reversible,  the  same  machine  will  carry  freight 
either  to  or  from  the  vessel.  Supposing,  for  instance,  that  a  vessel  is  to  be 
unloaded,  and  that  its  port  is  below  the  level  of  the  wharf,  the  hand  chain 
shown  in  the  cut  is  operated  to  raise  the  counterweights,  and  so  correspond- 
ingly lower  the  outward  end  of  the  ramp,  which  is  locked  in  the  de- 
sired position  by  the  worm  gearing  of  the  hoisting  arrangement.  The  brow 
plate  is  then  adjusted,  and  the  men  push  their  loaded  trucks  on  to  the  moving 
apron.  Instead  of  requiring  the  assistance  of  several  others  to  get  the  freight 
up  the  incline  (we  will  say  it  is  20  degrees),  the  wheels  of  the  trucks  are  al- 
lowed to  rest  in  the  recesses  formed  by  the  metal-covered  planks,  and  thus 
each  man  is  relieved  of  his  load  until  he  arrives  at  the  warehouse  end  o^  the 
wharf,  where  he  unloads  and  then  returns  to  the  vessel  by  way  of  the  sta- 
tionary part  of  the  machine. 

Not  only  is  a  decided  economy  in  labor  effected  by  the  use  of  this  apparatus, 
but  the  time  required  to  handle  a  fixed  amount  of  freight  is  materially  re- 
duced; a  valuable  consideration,  in  that  the  vessel's  detention  at  the  pier  is 
of  much  shorter  duration  and  the- pier  is  accordingly  enabled  to  accommodate 
a  greater  number  of  vessels  in  a  given  period. 

To  operate  each  of  these  machines  there  is  used  a  5-hp  alternating-current 
motor,  which,  it  will  be  observed,  is  located  between  the  upper  and  lower  runs 
of  the  traveling  apron,  an  arrangement  that  puts  the  motor  in  an  out  of  the 
way  and  easily  accessible  place  and  utilizes  an  otherwise  useless  space.  By 
means  of  a  friction  clutch  the  traveling  portion  of  the  ramp  is  readily  started 
or  stopped,  and  through  the  medium  of  a  brake  it  is  prevented  from  running 
down  hill  when  the  clutch  has  been  thrown  out  of  gear. 

At  the  Metropolitan  Steampship  Company's  Boston  pier  four  similar  ma- 
chines are  in  operation.  At  this  point,  on  account  of  the  salt  water  waves,  the 
motors  are  placed  overhead,   under  the  roof  of  the  wharf. 

The  ramp  design  is  one  that  can  readily  adapt  itself  to  the  conditions  found 
at  different  harbors.  At  New  Orleans,  for  instance,  where  the  rise  and  fall 
of  the  river  is  from  30  to  40  feet,  the  Southern  Pacific  Railway  Company  has 
installed   a   number   of    these    machines,    each    about    100   feet    long.      Here   the 


Dktail   V'ikw  of   Ki.i'.f  TKiCArLV  I)ni\KN    Khkicifj     Kami-, 


iirm.idire  i«  mnde  of  the  be*t  %'M  Inminntirrl  iron,  anicmblcrj  on  ntccl  whuftn  iinrl 
accurately  fiued.  A  chain  and  ftprocltet  wheel  arc  uiicd  for  drivinK,  and  (he  ttpc- 
cial  hard'StccI  chain  i*  t(unratitcrd  not  to  utrclch  or  wear.  The  mandiird  (ten- 
crater  rinif*  through  io,ood  ohnm.  The  awilch  hook  \%  of  the  long-Icvrr  lypc, 
***^'*  ■■.    are   platinized   lo   infture   (food   contiecllonn.     The 

*f'"  "f  Ihc  hrii  (|ualiiy.    The  receiver  it  o(  the  Hlnule- 

V*^'    ■'  ■   <    ■■>p'i    'Ti-*-,  iind  id  Minted  lo  be  a  very  %rn«ilivc  inmriiiticnt. 

whirl,  'lualttx  !■  due  largely  lo  Ihc  tecl  that  ihe  tilmoil  tare  in  cxercUrd  in  iti 


rampH  arc  in  pairs,  i.  c..  one  f<ir  loading  and  the  other  for  unloading,  the  sia- 
lionary  Kangway  being  disiicnncd  with,  and  arc  run  at  a  Hpccd  of  240'  feet  per 
niinnlc.  A  great  deal  of  the  frcijiht  (canned  goodM,  barrels  of  molasncs  ur 
MUgar,  etc.)  i*  Iranttfcrred  lo  or  from  Ihc  vcsficU  without  uning  trucks.  Where 
truck*  ore  employed  no  one,  us  a  rule,  accoinpnnicH  tlirni  on  the  rnmp.  the 
men  at  the  dificharging  end  taking  cnrc  of  ihcm  as  they  arrive,  unloading 
them  and  returning  ihem  on  the  machine  Iravchng  in  ihc  opposite  direction.- 
The  conilrnclion  of  ijic  ram|»«  li  such  thai  the  wear  and  tear  upon  them  is 
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practically  nothing,  and  one  company  using  a  large  number  of  these  machines         that  it  can   produce  5  miles  of  conduits   per  day.     Its  supply  of  raw  material 
reports  that  they   saved  their  cost  in  less  than  a   year.  is  inexhaustible,  and  its  machine  and  kiln  output  are  very  large.    The  exhibit 

is  in  charge  of  Mr.   M.  T.  Harrington,  of  the  Perth  Amboy.   N.  J.,  ofiTice.    The 


Electrically  Driven  Freight  Ramp. 

The  Link-Belt  Engineering  Company,  of  Philadelphia  and  New  York,  and 
the  Link-Belt  Machinery  Company,  of  Chicago  and  Xew  Orleans,  made  the 
installations  referred  to  above  and  reports  quite  a  demand  for  these  freight 
carriers. 


Exhibits  at  the  Philadelphia  Electrical  Exhibition. 

ONE  OF  THE  BEST  PROOFS  of  the  advantage  of  having  wide-awake  men 
about  an  exposition  building  is  the  success  that  is  rewarding  the  efforts  of 
Professor  Marks,  who  is  at  the  head  of  the  Philadelphia  Electrical  Exposition. 
No  mistake  was  made  when  the  professor  induced  Mr.  F.  R.  Upton  to  remain 
in  Philadelphia,  to  aid  him  in  entertaining  his  friends  and  patrons.  It  is  only 
just  ot  say  that,  due  to  the  efforts  of  Mr.  T.  G.  Seixas,  many  have  spent  pleas- 
ant hours  wandering  here  and  there,  inspecting  the  numerous  appliances  and 
inventions.  Mr.  T.  G.  Seixas  represents  the  Edison  Electric  Light  Company  of 
Philadelphia,  and  the  interest  he  has  taken  in  the  Exposition  will  be  felt  not 
only  by  the  Edison  Company,  but  by  future  electrical  exhibit  promoters.  His 
writings  for  the  daily  press  of  Philadelphia  have  interested  many,  as  his  explana- 
tions of  the  varied  uses  of  electricity  are  plain  and  instructive,  as  are  also  his 
answers  to  his  many  friends  and  questioners. 

MR.  ALFRED  F.  MOORE.  200  North  Third  Street,  Philadelphia,  Pa.,  makes 
an  exhibit  of  office  and  annunciator  wire,  fire  and  weatherproof  wire,  heavy 
railway  feeder,  rubber  wire,  incandescent  lamp  cord,  switchboard  cord,  tele- 
phone receiver  cords  and  various  battery  cords,  double  cotton  magnet  wire 
from  No.  i  to  No.  20,  single  and  double  silk  magnet  wire  from  No.  20  to  No. 
40,  etc.,  etc. 

THE  STANDARD  FIREPROOFING  COMPANY,  39  Cortlandt  Street. 
New  York,  and  Perth  Amboy,  N.  J.,  has  a  very  fine  exhibit  on  the  main  floor 
of  the  hall  of  its  vitrified  and  salt-glazed  underground  conduits.  One  of  the 
principal  products  of  the  company  is  the  setf-centering  conduit,  18  inches  long. 
which  is  claimed  to  be  the  best  and  most  up-to-date  conduit  on  the  market.  It 
is  easy  to  handle,  and  can  be  readily  and  economically  laid,  and  the  joint  is 
said  to  be  the  strongest  made.  These  conduits  are  laid  one  on  top  of  the 
other,  like  brick  work,  and  when  laid  in  a  bed  of  concrete  with  all  joints 
cemented,  it  becomes  one  solid  mass  of  masonry.  The  company  also  makes 
the  18-inch  conduits  in  three  or  four  ducts,  with  either  self-centering  joints 
or  jjlain  ends.  The  salt-glazed  conduits  are  manufactured  of  fire  clay  mixed 
and  prepared  in  machines  specially  constructed  for  the  company's  use.  They 
are  pr'jperly  dried,  thoroughly  and  uniformly  burned,  heavily  glazed  inside 
and  out,  and  are  made  in  any  length  desired  up  to  6  feet,  in  two,  three,  four 
and  six  ducts.  They  may  be  perfectly  aligned.  The  outer  walls  and  partitions 
are  nine-sixteenths  of  an  inch  thick.  The  duct  or  opening  is  3J4  inches  by  314 
inches,  with  rounded  corners,  and  the  ends  fit  exactly.  They  are  provided 
with  openings  for  use  of  iron  dowel  pins.  The  partitions  add  to  the  solidity 
and  strength.  A  6-foot  six  duct  conduit  laid  on  supports  sVs  feet  between 
bearings  will  sustain,  it  is  reported,  eight  tons,  and  when  laid  on  the  smooth 
bed  of  concrete,  it  is  claimed  that  there  is  no  limit  to  its  resistance  to  crush- 
ing. The  construction  of  the  multiple  ducts  afTords  an  economical  means  for 
laying,  no  high-priced  labor  being  required.  The  interior  of  the  ducts  is  highly 
glazed,  and  the  round  corners  reduce  the  friction  to  a  minimum,  thereby  les- 
sening the  resistance  and  saving  wear  and  tear  on  the  cable.  These  ducts 
permit  of  the  manholes  being  placed  far  apart.  They  are  proof  against  frost, 
heat,  water  and  acids.  The  capacity  of  the  Standard  Fireproofing  Company  to 
turn  out  these  ducts  is  said  to  be  practically   unlimited.     The  company  states 


MANUFACTURED  BY  THE 

STANDARD  FIRE PROOFINGrCC 

OFFICE  39  CORTLANDT   ST.   N  .Y. 


The   Standard  Fireproofing   Company's   Exhibit. 

company  is  represented  in   Philadelphia  by  Mr.   Franklyn  A.   Lee,  whose  office 
is  at  403-404  Betz  Building. 

MR.  GEORGE  M.  DE  GIXTHER.  1037  \\'alnut  Street,  Philadelphia,  has 
an  exhibit  that  is  of  particular  iHterest  to  those  in  any  way  connected  with 
the  lighting  interests.  He  shows  a  full  line  of  holophane  glass  globes 
which  "lose  the  glare,  but  not  the  light."  The  perfect  diffusion  effected  by 
these  globes  is  shown  in  the  accompanying  cut  of  the  exhibit,  which  was  made 
from  a  photograph  taken  with  many  of  the  lights  burning.     A  particularly  at- 


EXHIULT  OF  (lEORC.E  M.    De  GiNTHER. 

tractive  feature  of  this  exhibit  is  a  large  globe  with  changing  blended  colors. 
The  oil  lamps  seen  in  the  illustration  are  all  fitted  with  the  new  self-lighted 
attachment,  which  is  being  handled  by  Mr.  De  Ginther.  This  device  was 
briefly    described    in   the    last    issue   of    The    Electrical   World.       This     self- 
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lighting  attachment  is  one  of  the  most  popular  articles  at  the  exhibition,  ilr. 
De  Ginther  also  shows  a  full  line  of  the  new  "Fowler"  incandescent  lamps, 
which  was  described  in  The  Electrical  World  of  June  i8.  Xo  plaster  is 
used  in  cementing  the  bulb  to  the  lamp  base.  It  is  stated  that  this  lamp  is 
becoming  widely  and  ra]>idly  known,  and  bids  fair  to  rival  the  sales  of  the 
largest    concern:^. 

THE  HELIOS  ELECTRIC  COilPAXY  has  two  exhibits,  one  of  f^fty-four 
arc  lamps  lighting  the  front  of  the  building,  which  at  night  illuminate  Chest- 
nut Street  for  blocks,  and  the  other  at  its  tastefully  decorated  booth  in  the 
exhibition  hall  proper.  Here  are  shown  both  open  and  enclosed  arc  lamps 
for  all  purposes;  direct  current  constant  potential  enclosed  arc  lamps,  burning 
singly  on  no  and  220  volts,  for  both  indoor  and  outdoor  service,  and  in  designs 
ranging  from  the  neat  and  durable  black  japan  enamel  to  the  highly  ornamental 
lamps  just  brought  out  by  the  company.  These  are  in  every  respect  equal  in 
appearance  to  the  best  French  bronzes.  The  company  also  displays  a  number 
of  arc  lamps  in  various  finishes  for  220  and  550  volt  circuits;  also  a  full  line  of 
alternating  lamps.  The  exhibit  is  in  every  way  creditable  to  the  company,  and 
the  uniform  and  steady  burning  of  the  lamps  has  been  favorably  commented  on. 

AN  INTERESTING  EXHIBIT  at  the  Philadelphia  Electrical  Exhibition  is 
that  of  Rudolph  M.  Hunter,  Philadelphia's  well-known  electrical  expert.  His ' 
booth  is  very  luxuriously  fitted  up,  and  forms  an  attractive  spot.  His  exhibit  is 
historical  in  character  and  shows  the  extent  of  his  work  in  the  inventive  field  on 
the  subject  of  the  application  of  electricity  to  the  industrial  arts.  He  shows 
one  of  his  early  trolleys,  a  series  multiple  controller  and  models  of  the  electric 
railway  trucks  used  on  street  car  and  train  work.  He  also  exhibits  a  model 
train  one-twentieth  full  size,  having  electric  motors  upon  each  axle  in  per- 
manent electrical  connection,  and  controlled  by  his  improved  counter  E.  M.  F. 
system  of  regulation,  which  entirely  does  away  with  the  necessity  of  compli- 
cated circuits,  resistances  and  the  series-multiple  controller  principle.  He  ex- 
hibits also  full-sized  controllers  for  this  new  method  of  regulation.  Some 
searchlights  are  also  displayed,  one  of  which  is  on  an  entirely  new  principle 
employing  a  revolving  positive  carbon  and  dispensing  entirely  with  the  use  of 
reflectors.  It  is  contended  that  this  lamp,  though  small,  is  exceedingly  power- 
ful and  much  cheaper  than  the  present  types  of  searchlights  of  the  same  power. 
His  exhibit  also  contains  other  forms  of  searchlights,  electric  meters,  a  small 
working  model  of  a  series-multiple  controller  for  showing  the  operation  to  the 
public,  electric  switches  and  a  large  X-ray  apparatus.  Aside  from  these  exhibits 
he  has  a  series  of  volumes  of  patents,  photographs,  pictures,  publications,  etc., 
showing  the  comprehensive  nature  and  scope  of  his  past  work  in  the  electrical 
field,  not  only  in  the  continuous  current  work,  but  also  in  the  alternating  trans- 
former system.     His  work  in  smokeless  powder  in  1S83  is  also  included. 

MESSRS.  MORSE,  WILLIAMS  &  CO.,  1105  Frankford  Avenue,  Philadel- 
phia, have  an  exhibit  consisting  of  a  high-duty  direct-connected  electric,  ele- 
vator for  passenger  service.  This  elevator  has  a  capacity  of  2700  pounds  at  a 
speed  of  250  feet  per  minute,  and  is  connected  to  one  of  the  firm's  type  "F" 
controllers.  The  controller  contains  the  limit  stops,  slack-cable,  dynamic 
brake,  reversing  switch  and  armature  resistance,  and  can  be  regulated  so  that 
a  constant  or  variable  speed  can  be  obtained.  A  belt  elevator  with  a  capacity 
of  from  2000  to  10,000  pounds  is  also  seen  running  from  a  5-hp  reversing  motor 
and  controller,  and  is  controlled  by  the  firm's  hand  wheel  device.  A  model 
house  elevator  and  dumb  waiter  with  automatic  stops  is  also  shown  in  opera- 
tion. A  large-sized  model  of  the  Hindley  worm  and  wheel,  with  which  all  the 
drum-type  elevators  of  this  company  are  equipped,   is  also  shown. 

MESSRS.  VALLEE  BROTHERS  &  CO.,  625  Arch  Street,  have  an  attractive 
exhibit  which  occupies  two  spaces  near  the  electric  fountain.     The  "Victor"  in- 


is  also  allracling  considerable  attention.  The  advantages  of  this  torch  are  that 
the  point  of  the  blow-pipe  flame  can  be  placed  exactly  where  it  is  needed. 
Instead  of  punching  down  the  wick  or  pulling  it  up  to  get  it  opposite  a  fixed 
blow-hole,  all  that  is  necessary  is  to  place  the  blow-hole  opposite  the  «entre  of 
the  flame.  This  firm  has  always  enjoyed  the  reputation  of  handling  nothing 
but  the  very  best,  and  it  had  this  in  view  when  it  chose  the  agency  for  the 
Diehl  ceiling  fans.  There  are  1000  users  of  this  fan  in  Philadelphia  alone.  The 
Paragon  direct  current  desk  fan,  the  Westinghouse  alternating  desk  and  the 
Tuerk    alternating    ceiling    fans    are   also    handled    by    this    firm.     Mr,    Dale    B. 


Exhibit  of  Vai.lfe  Brothers  &  Co. 

Scarborough  is  in  charge  of  the  exhibit,  which  also  includes  the  Lewis  cutoiit 
and  lightning  arresters.  Armorite  'steel  conduits,  for  which  this  firm  is  sole 
agent.  It  is  agent  also  for  the  Whitney  instruments  and  the  American 
Electrical   Heater  Company,  Detroit,  Mich. 

THE  AMERICAN  ELECTRIC  METER  COMPANY,  Ninth  Street  and 
Montgomery  Avenue,  Philadelphia,  has  a  very  attractive  exhibit  of  nine  of  its 
meters  in  different  sizes.  There  are  three  lo-ampere,  three  20-ampere  and  three 
40-ampere;  three-wire  meters  in  circuit,  with  lamps  burning  to  show  the  meters 
in  operation  on  increasing  and  decreasing  the  load.  There  are  besides  two 
lo-ampere  meters  of  the  three- wire  type  on  stands  with  the  mechanism  ex- 
posed to  view.  These  meters  are  provided  with  a  compound  pendulum  actuated 
by  electricity,  which  keeps  a  record  of  the  time,  and  a  solenoid,  which  meas- 
ures the  amount   of   current   passing.     The   product   of   the  two   factors   is   given 


MoRttV,  Wt  IMAMS  &    Co.'s  KxiubiT. 

candciccnl  lami*.  which  ha«  been  handled  rxcluHively  by  thin  firm  for  ihr  |.;isl 
five  year*,  ttnti  which  in  liberally  (lt)i]rlayrd  in  the  exhibit.  Ih  mnnufaciurt'd  by 
the  D;!iviii  Klrctrtcnl  Worku,  SprinKfH-ld,  M.ihu.  'I'hr  lamp  liaN  HJw.'iyii  f(iven  tlir 
be«l  »iiiiii(acti*»n,  and  thin  alone.  Mc-tiri,  VaMcc  iSmihvm  \  Co.  cliiim,  iH  the 
T*n%on  f'T  tlic  c/m^tanily  incrc»«inu  drnuiiul  (or  it,  'J'lic  I 'ninn  Tniction  Com- 
I'^tii. ,  of  f'hjtadclphta,  in  one  of  ihr  lurifc^l  iiNcrft  of  the  Victor  lamp,  ilM  ciirii 
havit>t( ,  hern  rq  nipped  with  them  for  I  lie  pant  two  yearn.  Another  fcalttrc  of 
\).'  '-iJ.it  i«  ihc  Victor  non-ihorl-circiiitinK  liiirncr,  which  I*  bcinK  mantifnc 
^amc  company,  and  in  now  ready  to  be  placed  on  ihr  market.  The 
.limed  for  ihi*  burner  art  that  it  i*  abnolutrly  non><iliorl-cit<.'ullinK 
and  tttrtt  it  permit*  no  cwcapc  of  ga*.  The  tablet  bonriN  and  ftwilchm  ditplayrd 
by  thiik  firm  arc  rcKardcd  a*  ttrntmu  the  finest  ibai  have  cvri  been 
exhibited  in  the  "City  of  iJrothcrly  t*ove."    'Jhe  \'ictor  torch,  improvVd  in  »i/.c, 


K.\miin   (»i     iiiK  Amkkuan    I'^i.kctric  Metkr    Company. 

in  ampere  hourn.  A  pointer  moving  over  a  Hcalc  >1m)ws  n(  c.Kh  instant  ll»c 
exact  aiiuiunt  of  current  which  is  passing;  and  a  ctiuiilcr.  with  Wvv  tigures  in  a 
line,  hhowH  the  number  of  aniperc  liours  which  have  already  passed  llirouHh 
Ihc  iMMtnimenl.  Kriclion  hat  hern  practically  eliminated  in  the  cnnstrncliim 
of  ih'H  inklrnmenl,  therefore,  it  haw  Kreut  accuracy.  It  was  the  aim  of  I'mf. 
\\*.  I>.  Mnrkn,  the  inventor  of  tlii«  meter,  in  produce  an  in Kt rumen t  whieh 
couM  be  handled  and  inHl.'iIled  by  nn  average  workman  of  jni  electric  stalitin. 
and  one  which  wtfuld  not  i-eciuire  HubHenuenf  calibralion  oi-  Ihe  fcrvices  uf  ;in 
expert,  lly  the  ii<ic  of  lhi»  innlrnmrnt  the  cotiHuntiT  can  tell  at  any  momrTit 
jiinl  how  much  cttrrcnl  he  is  nnind  and  can  read  on  Ihe  ermnler  Ihe  nninbcr 
of  ampere  bftiirn  which  hr  Iuih  alrearly  conitiinirfl.  The  exhibit  \h  very  neatly 
draped  in  piilmn  and  Anicrlcan  colnrn,  and  in  in  charRc  of  Mr.  Joseph  S. 
Parker. 


NEWS  «f  ™  WEEK 


jFtnancial  llnteiliQence. 

BELL  TELEPHONE  BONDS.— It  is  stated  that  the  recent  issue  of  $s,ooo,- 
ooo  American  Bell  Telephone  Company's  4  per  cent,  bonds,  due  July  i,  190S, 
are  nearly  half  sold. 


Special  Corresponbence. 


New  York  Notes. 


Office  oE  The  Electrical  World,  i 
9  Murray  St.,  New  York,  June  27. 1898.  f 
THE  TELEGKAPll  OPtKAlOKS  of  the  Police  Department  ot  the  Borough 
of  Brooklyn  will  receive  a  salary  of  S1S50  a  year  if  the  action  of  Justice  Maddox 
of  the  Supreme  Court  in  Brooklyn  is  sustained  by  the  Appellate  Division,  and 
no  further  legal  complications  ensue.  The  operators'  salaries  were  increased 
$100  a  year  on  December  15  last,  from  $1750,  but  in  January  the  Police  Tom- 
missioners  cut  the  salaries  down  to  $1500.  Justice  Maddox  granted  a  per- 
emptory writ  of  mandamus  on  June  24  to  compel  the  Board  of  Estimate  and 
Apportionment  to  provide  funds  to  pay  the  operators  their  salary  at  the  rate 
of  $1850  a  year.  A  stay  was  granted  to  the  Assistant  Corporation  Counsel  pend- 
ing an  appeal. 

JUSTICE  BISCHOFF  on  June  22  'dissolved  the  temporary  injunction  ob- 
tained by  Mr.  James  J.  Phelan,  a  shareholder  in  the  Municipal  Electric  Light 
Company,  of  Brooklyn,  to  restrain  the  Edison  Electric  Illuminating  Company, 
of  Brooklyn,  from  carrying  out  an  agreement  made  with  the  majority  of  stock- 
holders with  the  Municipal  Company.  Judge  Bischoff  held  that  the  contem- 
plated purchase  of  the  Municipal  Company  by  the  Edison  Electric  Illuminating 
Company  is  legal.  The  Edison  Company  desires  to  purchase  the  holdings  of 
the  stockholders  of  the  Municipal  Company,  they  depositing  with  a  trustee  the 
shares  held  by  them  at  an  advance  of  100  per  cent,  on  the  par  value  of  the  stock, 
payable  in  cash,  by  the  delivery  of  bonds  secured  by  a  second  mortgage  on  the 
property  of  the  Edison   Company. 

VOLUNTEER  EXGIXEERS  GET  A  TASTE  OF  ARMY  LIFE.— The 
first  detachment  of  the  first  regiment  of  United  States  \'olunteer  Engineers 
was  transported  to  Peekskill  from  this  city  on  Monday  last.  It  was  the  first 
experience  in  "roughing  it"  for  these  men,  many 'of  them  whom  had  left  com- 
fortable homes  and  some  of  them  large  incomes  to  serve  Uncle  Sam  for  $20.40 
and  S15.60  per  month.  The  detachment  consisted  of  eight  officers  and  forty-six 
men.  The  First  Regiment  is  in  command  of  Col.  Eugene  Grifiin,  of  the  Gen- 
eral Electric  Company.  Dr.  Louis  Duncan  is  a  major  in  this  regiment,  and 
\\'illiam  B.  Parsons,  the  engineer  for  the  Rapid  Transit  Commission,  is  a 
captain.  Several  electricians  are  in  the  ranks.  Soon  after  their  arrival  at 
camp  the  men  went  to  work  cleaning  house,  so  to  speak.  They  had  to  sleep 
oil  the  tables  in  the  mess  room  the  first  night  of  their  camp  life,  as  the 
tents  which  were  expected  did  not  arrive  before  the  sound  of  the  tattoo. 

XO  SMOKING  OX  THE  BRIDGE  CARS.— The  elevated  railroads  in 
Brooklyn  have  for  years  catered  to  their  tobacco  smoking  patrons  to  the  extent 
of  running  smoking  cars  on  its  trains.  When  the  question  of  running  these 
cars  across  the  bridge  came  up  for  consideration  the  bridge  authorities  showed 
a  decided  opposition  to  the  idea,  and  issued  an  order  that  there  should  be  no 
smoking  in  cars  while  they  were  on  the  bridge.  The  elevated  railroad  authori- 
ties, it  is  slated,  find  it  easier  to  run  only  smokeless  trains  over  the  bridge 
than  to  attempt  to  stop  the  men  in  smokers  from  smoking  while  trains  are 
crossing  the  river.  The  same  orders  were  issued  to  the  surface  railway  com- 
panies when  they  began  running  their  cars  over  the  bridge.  Smokers, 
however,  have  some  hope  of  being  able  to  bring  about  some  agreement  be- 
tween the  railway  and  the  bridge  authorities  in  regard  to  allowing  smoking 
cars  to  cross  the  bridge. 

THE  RAPID  TRANSIT  QUESTION.— The  Extension  Committee  of  the 
Manhattan  Elevated  Railway  Company  held  a  meeting  on  June  21,  to  consider 
the  amendments  to  the  proposed  West  Street  franchise,  suggested  by  the 
Rapid  Transit  Commission  in  its  letter  of  June  9.  The  committee  practically 
conceded  all  that  the  Rapid  Transit  Commissioners  asked,  except  upon  the 
matter  of  compensation.  The  reply  of  the  Elevated  Railway  Company  to  the 
letter  of  the  Rapid  Transit  Commission,  which  reply  was  signed  by  George 
J.  Gould,  president,  was  somewhat  caustic.  Mr.  Gould  calls  attention  to  the 
fact  that  more  than  four  months  ago,  on  February  7  last,  he  suggested  to  the 
Rapid  Transit  Board,  with  much  deference,  that  letter-writing  should  cease 
and  that  action  should  take  the  place  of  words.  Mr.  Gould  closes  his  letter 
by  stating  that  the  counsel  of  the  company  is  ready  to  meet  the  counsel  of  the 
commission  at  any  time,  witti  full  authority  to  represent  the  railway  company 
in  the  final  adjustment  of  all  details  of  the  franchise,  other  than  rentals. 


New  England  Notes. 


Branch  Office  of  The  Klectrical  World.) 
Room  91,  Hathaway  Build'tig,  MS  Atlantic  Ave.,     [■ 
Boston.  Mass..  June  34, 1898.     \ 
TIIF.  El-IXTRIC  GAS  LICIITING  CO.MP.WV.  Ilost.m.  has  recently  built 
a  j6o-drop  return-call  annunciator  of  Ihc  Ross  style  (or  the  Indianapolis  District 
Telegraph   Company,   to  be  installed   in    Hotel    English.    Indianapolis.     This   is 
one  of  a  number  of  large  instruments   built   by   this  company   this   spring   for 


hotels  in  different  parts  of  the  country.  The  company  states  that  its  output 
of  annunciators  has  b;;en  exceedingly  large  the  past  few  months,  necessitating 
running  its  factory  nights  to  keep  up  with  the  orders. 

IT  IS  STATED  on  the  best  authority  that  the  Boston  &  Maine  Railroad 
Company  is  developing  an  entensive  electric  railway  system,  and  will  control 
about  loo  miles  of  such  property.  It  is  understood  that  its  intention  is  to  con- 
trol existing  lines  at  different  points  in  the  East,  using  them  as  feeders  to  the 
steam  road,  and  build  other  lines  where  needed.  It  is  now  building  a  new 
line  from  Portsmouth  to  Dover.  X.  H.,  a  distance  of  8  miles.  This  line  is 
double  tracked,  90-pound  T  rail  being  used.  The  power  house  is  being  planned 
in  such  a  way  that  it  can  be  quadrupled  in  capacity  when  necessary.  This  indi- 
cates that  the  Boston  &  Maine  people  intend  to  extend  the  system  at  some 
future  time. 


Philadelphia  Notes. 


Branch  Office  of  THE  ELECTRICAL  WORLD,) 
929  Chestnut    .Street. 
Philadelphia,  Pa..  June  as.  Ib98.     I 
MR.  E.  P.  KILLIOX,  of  Walker  &  Kepler,  of  this  city,  has  been  appointed 
selling    agent    in    Southern    Pennsylvania    and    Southern    New    Jersey    for    the 
products  of  the  Prismatic  Electric  Sign  Company,  Williamsport,  Pa. 

THE  WILLIAM  T.  HAIXES  COMPAXV.  136  South  Fourth  Street.  Phila- 
delphia, Pa.,  is  sending  out  engraved  invitations  to  be  present  at  its  office  on 
any  day  from  9  a.  m.  to  5  p.  m..  and  receive  a  Heintz  steam  trap  on  thirty 
days'  free  trial.     A  reception  is  held  after  each  sale. 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo,  N.  Y  ,  June  25.  1898, 
THE  PLAXT  of  the  National  Electrolytic  Company  will  begin  making 
chlorate  of  potash  this  week.  It  is  the  only  one  of  its  kind  in  America,  and 
will  have  a  capacity  of  1,500,000  pounds  a  year.  Demand  for  the  article  in  the 
manufacture  of  smokeless  powder  has  raised  the  price  from  6  to  2t  cents  a 
pound.  All  the  officers  of  the  company  are  BufTalonians,  with  Edward  Michael, 
president. 

THE  BUFFALO  GENERAL  ELECTRIC  COMPANY  is  engaged  in  chang- 
ing all  its  transformers  and  meters  from  50  to  loo-volt  capacity  in  order  to  be 
prepared  for  doubling  the  pressure  of  the  current  to  be  received  when  the  new 
station  is  ready  for  use.  As  the  change  is  not  to  be  made  as  soon  as  was 
hoped  it  will  be  the  plan  of  the  company  to  leave  nothing  undone  that  can 
cause  delay  after  the  new  machinery  is  in  place. 

THE  NEW  TROLLEY  LINE  from  Buffalo  to  Lockport  is  progressing  fairly 
well.  Contract  for  a  car  barn  adjoining  the  Erie  station  in  Lockport.  190x55 
feet,  has  been  let,  and  the  transformers  are  about  to  be  placed  in  the  power 
house  in  Tonawanda.  They  are  two  of  2500  horse-power.  The  complications 
of  a  legal  nature  over  the  Kenmore  portion  of  the  road  will  not  delay  the  open- 
ing of  the  road.  This  road  was  found  to  be  bankrupt,  as  it  has  no  real  con- 
nections, and  a  $55,000  mortgage  has  been  foreclosed  on  it. 

TESTS  are  about  completed  of  the  new  electric  machinery  in  the  power 
house  on  the  Canadian  side  of  the  Niagara.  It  consists  of  two  three-phase,  belt- 
driven  generators  of  500  horse-power  each.  The  current  is  to  be  2400  volts 
alternating.  There  are  also  two  .2o-hp  direct  current  multipolar  generators  to  be 
used  as  exciters.  A  new  1300-hp  induction  motor  is  to  be  placed  at  once  in  the 
electric  light  station  on  that  side  of  the  river.  The  Corborundum  Company,, 
which  is  building  a  factory  on  the  Canadian  side,  has  ordered  a  200-hp  trans- 
former for  reducing  the  current  from  jooo  volts  to  100  volts. 


P1TT5BURQ  Notes. 


Pittsburg,  Pa  .  June  33, 1898, 
MR.    WESTINGHOCSE'S    GENEROUS    OFFER.— Mr.    George    Westing- 
house,  Jr..  has  offered  as  a  gift  to  the  Allegheny  University,  the  entire  electrical 
equipment  for  the  proposed  new  observatory,  consisting  of  generators,  motors, 
etc. 

MESSRS.  TATE  &  JONES,  Murtland  Building.  Pittsburg.  Pa.,  are  sending 
a  circular  to  every  street  railway  president  in  the  United  States,  announcing 
that  they  are  in  a  position  to  extend  to  such  railways  the  services  of  a  car 
trust  in  financing  the  purchases  of  rolling  stock.  This  is  a  new  departure  in 
electric  railway  financing,  and  Messrs.  Tate  &  Jones  think  that  it  will  meeet 
with  favor  in  this  field. 

DIVIDENDS  DECLARED.— The  directors  of  the  Allegheny  County  Light 
Company  have  declared  the  regular  quarterly  dividend  of  I'/i  per  cent.,  payable 
June  30,  to  stockholders  of  record  June  17.  Transfer  books  will  be  closed  from 
June  18  to  June  30.  both  inclusive.  The  Westinghouse  Electric  iS:  Manufac- 
turing Company  has  declared  a  quarterly  dividend  of  i^  per  cent,  upon  the 
preferred  stock  of  the  company,  payable  on  July  i,  to  stockholders  of  record. 
Transfer  books  will  be  closed  from  June  25  to  July  2. 

OPEN  AIR  THEATRE  IN  SCHENLEY  PARK.— In  order  to  stimulate 
summer  travel  upon  its  lines,  the  Consolidated  Traction  Company  has  estab- 
lished an  open-air  theatre  in  one  of  the  ravines  in  .'^chcnlcy  i*ark.     Daily  after- 
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noon  and  evening  vaudeville  performances  are  given,  to  which  the  admission 
is  absolutely  free.  A  complete  change  of  bill  will  be  made  each  week,  and  it 
seems  probable  that  the  increased  street  car  travel  at  hours  when  the  cars  would 
otherwise  run  comparatively  empty,  will  amply  repay  the  management  for  the 
outlay  occasioned  by  this  novel  enterprise. 

ELECTRIC  LIGHT  PLANT  FOR  CITY  HALL.— The  contract  recently 
awarded  by  the  directors  of  the  Department  of  Public  Works  to  the  Westing- 
house  Electric  &  Manufacturing  Company,  for  the  City  Hall  electric  light  plant, 
has  been  approved  by  Councils.  The  plant  will  consist  of  a  62j^-kw,  iio-volt 
multipolar  direct  current  generator,  belted  direct  to  a  loo-hp  Westinghouse  gas 
engine.  The  City  Hall  was  formerly  lighted  by  electricity  supplied  by  the 
Allegheny  County  Light  Company.  A  year  or  two  ago,  however,  it  was  de- 
cided to  reduce  the  cost  of  lighting  by  taking  advantage  of  the  fact  that  one 
of  the  gas  companies  is  obliged  to  furnish  to  the  city,  free  of  charge,  12,000,000 
feet  of  gas  annually.  A  portion  of  this  free  gas  has  therefore  been  used  for 
lighting  the  building.  It  will  now  be  utilized  as  motive  power  for  the  gas 
engine,  and  the  City  Hall  employees  will  have  the  advantage  of  superior 
illumination  by  electricity,  although  still  using  the  gas  which  costs  the  city 
nothing- 
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RECENT  PROMINENT  VISITORS  in  Chicago  included  Mr.  Charles  D. 
Jenny,  of  the  Jenny  Electric  Manufacturing  Company,  Indianapolis;  Mr. 
Herbert  H.  Brooks,  general  manager  of  the  American  Circular  Loom  Company, 
Chelsea,  Mass.;  Mr.  G.  G.  Luthy,  of  the  Royal  Electric  Company.  Peoria,  111., 
and  Mr.  J.  C.  Hobart,  general  manager  of  the  Triumph  Electric  Company, 
Cincinnati. 

MR.  STANLEY  S.  STOUT,  who  for  some  time  past  has  been  very  promi- 
nently identified  with  telephone  litigation  in  behalf  of  independent  telephone 
companies,  died  quite  suddenly  in  this  city  after  a  brief  illness.  Mr.  Stout 
represented  the  interests  of  the  Western  Telephone  Construction  Company,  and 
his  work  in  bringing  about  the  defeat  of  the  Watson  and  Roosevelt  patents, 
which  cover  broadly  the  automatic  hook  switch  used  in  all  telephones,  brought 
him  into  great  prominence.  Mr.  Stout  had  a  host  of  friends,  and  was  a 
prominent  member  of  the  Marquette  Club. 

THE  CUTLER-HAMMER  MANUFACTURING  COMPANY,  which  rep- 
resents the  consolidated  interests  of  the  old  Cutler-Hammer  Manufacturing 
Company  and  the  American  Rheostat  Company,  of  Milwaukee,  has  its  offices 
and  works  at  70-80  West  Jackson  Street,  this  city.  The  capital  stock  of  the 
company  has  been  increased  to  $75,000,  and  a  large  proportion  of  this  has  been 
invested  in  new  machinery.  With  its  increased  manufacturing  facilities  and 
larger  capitalization  the  company  will  be  able  to  take  care  of  its  rapidly  in- 
creasing business  in  a  prompt  and  satisfactory  manner.  The  ofHcers  of  the 
new  company  are:  F.  R.  Bacon,  president;  F.  L.  Pierce,  vice-president;  J.  G. 
Hickcox,  secretary  and  treasurer;  H.  H.  Cutler,  electrical  engineer  and  general 
manager. 

St,  Louis  Notes. 


St.  Louis,  Mo..  June  21. 1898. 

THE  SUBURBAN  ELECTRIC  RAILWAY  COMPANY  having  failed  to 
reach  an  understanding  with  the  Union  Depot  and  St.  Louis  &  Cass  Avenue 
Railway  Companies,  with  reference  to  terms  on  which  it  may  run  over  their 
tracks  on  the  downtown  loop,  the  question  will  have  to  be  adjusted  by  com- 
missioners. 

THE  CONTROVERSY  between  the  St.  Louis,  Belleville  &  Suburban  Elec- 
tric Railway  and  the  Day  line  has  been  taken  in  hand  by  the  East  St.  Louis 
City  Council.  At  a  meeting  of  Council  this  week  a  resolution  was  passed  to 
the  cflfect  that  unless  a  traffic  agreement  was  made  between  the  Suburban  and 
the  City  Electric  Railway  within  the  next  few  days  the  Council  would  settle 
the  matter.     How  this  would  be  done  was  not  stated. 

THE  CHICAGO  &  ST.  LOUIS  ELECTRIC  RAILWAY.— The  Circuit 
Court  refused  to  grant  a  mandamus  compelling  the  officers  of  the  Chicago  &  St. 
Irouin  Electric  Railway  Company  to  permit  George  H.  Little  to  see  the  com- 
pany's books.  The  company  is  the  one  organized  years  ago  to  build  an  air-linc 
electric  railroad  between  St.  Louis  &  Chicago,  and  Little  alleges  that  he  in- 
vested considerable  money  in  the  enterprise,  and  wants  to  sec  the  books  to 
BCC  what   become  of  the  money, 

OKLINQL'KNT  ELECTRIC  LIGHTING  COMPANIES.— The  Supervisor  of 
City  LightinK  has  sent  letters  to  the  Laclede,  Si.  Louis,  Edison  of  Carondelet 
and  Carondelet  Electric  Light  &  Power  Companies,  notifying  them  that  they 
had  not  complied  with  the  city  ordinances  requiring  them  to  file  with  the 
comptroller  a  statement  of  Ihcir  )}ross  earnings,  and  pay  into  the  city  treasury 
5  per  cent,  of  the  same  on  the  first  of  January  and  July  of  each  year.  The 
atatcmenit  and  pcrccnlaKcs  have  been  due  from  the  four  companies  above 
named  since  January  1  last. 


Colorado  Notes. 


operation  was  not  introduced  the  company  would  be  forced  into  the  hands  of 
a  receiver.  The  company  is  granted  a  franchise  for  a  term  of  twenty  years,  and 
it  agrees  to  pay  as  a  consideration  the  sum  of  $2500  per  annum.  The  company 
is  given  the  right  to  use  any  motive  power  except  steam,  but  no  plan  but  the 
trolley  system  is  under  consideration.  It  is  provided  that  the  company  shall 
conform  to  existing  regulations  in  relation  to  fenders  and  vestibules.  The  com- 
pany is  also  required  to  make  provision  for  carrying  bicycles.  The  adoption 
of  the  ordinance  by  the  aldermen  by  no  means  ends  the  matter.  The  measure 
will  now  go  to  the  Board  of  Supervisors,  and  then  to  the  Mayor.  A  great  deal 
of  opposition  has  been  made  to  the  measure  on  the  ground  that  the  city  is  not 
sufficiently  compensated  for  the  franchise,  and  that  certain  restrictions  should 
be  imposed  on  the  company.  It  is  urged  that  it  should  be  limited  to  a  certain 
motive  power,  that  it  should  be  restrained  from  hauling  freight,  that  it  should 
be  required  to  relinquish  its  old  franchise  which  the  company  claims  is  per- 
petual before  it  is  given  a  new  right.  It  is  announced  that  if  the  company 
is  finally  given  the  right  to  change  its  motive  power  it  will  expend  about 
$400,000  in  the  improvement.  The  Aldermen  have  also  passed  a  bill  giving  the 
Colfax  Railway  Company  the  right  to  build  tracks  on  certain  streets  in  the 
eastern  district  of  the  city.  This  company  owns  and  operates  an  electric  railway 
in  the  town  of  Montclair,  a  suburb  of  Denver.  Latterly  the  road  has  been  prac- 
tically shut  down,  as  it  was  a  losing  venture.  It  is  announced  that  an  arrange- 
ment for  operating  the  road  has  been  made  with  the  Denver  Consolidated  Tram- 
way Company.  The  new  franchise  will  enable  the  company  to  make  connec- 
tions with  that  company's  lines. 


Dknveh,  Colo.,  June  21.  1H98. 

ELECTRIC  IJfilll  l'KAN(  IIISE.— It  is  announced  that  the  City  Council 
of  New  Castle,  Wyo..  has  K^ftnlrd  &  lix  years'  franchise  for  an  electric  light 
plant  to  C.  A.   Peterson.     Work  it  to  commence  at  once. 

AWARD  or  C^JNTKACT.— The  contract  for  the  electric  light  plant  in  the 
n'w  liMildinK  ''f  the  Denvrr  Dry  Goods  Comptiny  has  been  awarded  to  the 
i,rur-t:i\  I'lcctfic  Compiiny.  Two  75*kw  and  one  sokw  machines  will  be  inilalled. 

HAILWAV  FRANC  IIISKS.— The  Denver  Board  of  Aldermen  has  adopted 
an  or'biiMw  <•  (fivinK  ^  franchise  for  an  electric  railway  lo  the  Denver  City  Knil- 
ro.<  !                        The  company  at  the  present  lirn'  ■  cable  system  on 

it*                          '   has  been   lo»in(t   monry  steadily.  losses  have   brrn 

suci)    M.x    w    v-.is   stated  by   the   management  if  a    !■•" 'nomical   ayitcm   ut 
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San  Francisco,  Cal,  June  19, 1898. 

THE  CENTRAL  CALIFORNIA  ELECTRIC  COMPANY  is  installing  a 
duplicate  of  its  Newcastle-Sacramento  transmission  plant.  An  additional  soo-kw 
two-phase  Westinghouse  generator  is  included  in  the  equipment. 

LIEUT.  W.  STUART-SMITH,  retired,  who  until  recently  was  located  in 
this  city  as  a  consulting  electrical  engineer,  is  now  in  active  service  in  the 
steam  engineering  department  at  the  Navy  Yard,  Mare  Island,  Cal. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
supplied  a  75-kw  direct  current  generator,  to  be  used  for  torpedo  firing  at  the 
mouth  of  the  Columbia  River.  In  all  about  $15,000  worth  of  electrical  apparatus 
was  installed  in  that  locality. 

THE  PACIFIC  COAST  ELECTRIC  COMPANY,  formerly  located  at  241 
Powell  Street,  has  been  consolidated  with  the  California  Electrical  &  Construc- 
tion Company,  E.  H.  Forst,  manager.  Mr.  Forst  will  be  manager  of  the  com- 
bination, which  will  do  business  at  1425  Market  Street. 

THE  JOHN  M.  KLEIN  ELECTRICAL  WORKS,  San  Francisco,  received 
the  contract  for  a  50-mile  equipment  for  a  signal  train  to  accompany  the 
Philippine  expeditionary  forces.  The  principal  items  were:  Four  hundred  field 
telegraph  lances,  to  be  loaded  on  lance  wagons;  1500  cells  of  battery,  a  number 
of  telegraph  instruments  and  single  cables  to  be  attached  to  the  lances  by 
rubber  and  porcelain  hooks.  The  lances  are  2  and  1^2  inches,  round,  by  14 
feet  in  length,  with  sharp  butts;  to  be  placed  125  feet  apart. 

THE  WESTERN  UNION  TELEGRAPH  COMPANY  now  has  its  Seattle- 
Victoria,  B.  C,  line  in  successful  operation,  via  Port  Townsend  and  Port 
Angeles,  Wash.  A  number  of  new  offices  have  been  established  along  the  new 
lines.  Eight  separate  cables  had  to  be  constructed  for  this  northern  extension, 
the  longest  being  18  miles  in  length.  The  new  land  lines  required  the  stringing 
of  125  miles  of  copper  wire.  The  rate  from  Victoria  to  Port  Townsend,  Wash., 
has  been  cut  from  $1.10  to  25  cents  for  10  words.  Formerly  a  message  had  to 
be  handled  by  three  companies. 

THE  SOUTHERN  CALIFORNIA  POWER  COMPANY,  after  an  annoying 
delay,  has  secured  the  funds  required  to  complete  its  80-mile  transmission  line 
to  Los  Angeles,  Cal.  The  machinery  will  soon  be  completed  by  the  General 
Electric  Company.  The  Edison  Electric  Company,  of  Los  Angeles,  will  have 
entire  control  of  distributing  the  Southern  California  Power  Company's  current 
at  thdt  point.  A  contract  has  been  let  to  H.  II.  French  for  the  construction  of 
a  pole  line  from  Crafton  station,  on  the  S.  P.  R.  R.,  to  Los  Angeles,  including 
connections  with  the  power  houses  of  the  Los  Angeles  Railway  Company,  the 
Los  Angeles  Edison  Company,  the  Pasadena  &  Los  Angeles  Railway  Company 
and  the  Pasadena  Electric  Light 'Company.  The  new  transmission  system  will 
be  in  operation  this  fall. 
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(iTTA\sA.  Out., juneas,  isns. 

THE  AMAI-dAM  ATiUN  of  Ihc  Quebec  &  Montmorency  Railway  and  the 
Ourbcc  IJistricl  Railway  is  said  to  have  been  effected.  The  motive  power 
of  the  former  road  will  likely  be  converted  to  electricity. 

'I'llli  NICVV  COriM'^R  WIRE  of  the  Canadian  Pacific  Telegraph,  in  course 
of  construction  from  coast  to  coast,  was  completed  Iictwecn  Montreal  and 
Winnipeg  last  week.  The  first  message  over  the  new  wire  was  sent  by  Mr. 
C.  R.  Hosmer,  manager  of  telegraphs,  to  Mr.  Shauglinessy,  vice-president  of  the 
company.  The  new  line  gives  the  Can.'idian  Pacific  Company  greatly  increased 
facilities  between  the  Atlantic  t^oast  and  the  city  of  Winnipeg,  Man. 

THE  REPORT  of  Mr.  James  Milne,  the  electrical  expert  employed  by  the 
city  of  'furonlc,  to  make  a  rcijorl  on  the  cost  of  an  elcclrie  power  supply  for 
street  lighting  and  commercial  ijiirposes  for  'I'oronio,  is  against  the  city  erect- 
ing  a  commercial  plant.  Mr.  Milne  reports  that  the  data  received  fi'oni  users 
of  both  elcclrie  and  sleam  power  is  not  to  be  absolutely  relied  on  for  the  pur- 
/ poses  of  careful  caleulnlions,  owing  to  the  difTcrent  bases  upon  which  the  vari- 
ous returns  have  been  prepared.  The  summary  of  steam  users  shows  a  con- 
sumption of  ib.Voi  horsepower,  from  which  may  he  deducted  10,000  horsepower 
for  the  Toronto  Electric  Railway  Company  and  electric  light  companies'  plants, 
leaving  Oloj  horsepower  for  commercial  purposes.  Of  this  amount,  he  s.iys. 
nearly  1000  horse  power  could  be  supplied  by  electric  power  or  gas  as  cheaply 
us  at  present,  but  for  the  reinainiilg  5H00  horsepower  it  is  useless  trying  to 
persuaile  the  manufncluren  lo  change  from  their  iniH.nt  ni,ilM..ls. 
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(From  Our  Own  Correspondent.) 

London,  June  18, 189a 
THE  ELECTROPHON'E.— The  "electrophone."  or.  as  it  was  formerly  called, 
the  "theatrophone,"  is  now  being  used  to  a  considerable  extent  in  London. 
The  Electrophone  Company  has  an  arrangement  with  the  National  Telephone 
Company,  by  which  subscribers  to  the  exchanges  of  the  latter  can  obtain  com- 
munication with  certain  theatres  and  concert  halls  during  the  evenings  and 
Saturday  afternoons,  and  some  of  the  most  popular  churches  on  Sunday,  when 
there  is  not  much  demand  for  junction  wires  for  ordinary  conversation.  Al- 
though the  rental  is  fairly  high,  the  service  is  appreciated  very  much,  es- 
pecially that  to  the  St.  James'  Hall  and  the  Queen's  Hall,  where,  with  the 
exception  of  at  the  Opera  House,  the  best  music  is  to  be  heard  in  London. 
One  evening  last  week,  at  an  entertainment  given  by  the  Electrophone  Com- 
pany, connection  was  also  obtained  through  the  London-Paris  line  to  the  Opera 
House  in  Paris,  and  a  performance  of  "Le  Prophete"  was  extremely  relished 
by  the  guests. 

MUNICIPAL  ELECTRIC.\L  SUPPLY.— Much  dissatisfaction  is  felt  by  the 
companies  supplying  electricity  in  London  by  the  fact  that  Parliament  had 
granted  prorisional  orders  under  the  electric  lighting  acts  to  two  metropolitan 
vestries,  one  in  Bermondsey  and  the  other  in  Marylebone.  In  the  former  dis- 
trict the  company  has  had  a  provisional  order  for  several  years,  and  has  not 
made  use  of  it,  but  in  the  latter  case,  the  Metropolitan  Company  has  been 
working  very  successfully  for  a  long  period.  It  is  feared  that  all  other  vestries 
will  follow  suit,  so  that  there  may  be  a  disastrous  competition  to  supply  com- 
panies by  these  local  authorities  working  in  the  same  area,  and  having  to  some 
extent  better  facilities  than  a  limited  company.  On  the  other  hand,  it  appears 
that  the  London  County  Council  wishes  to  be  in  a  position  to  undertake  the 
supply  of  electrical  energy  "in  bulk."  At  a  meeting  of  the  County  Council, 
under  the  local  authorities,  held  yesterday,  resolutions  were  carried  to  the 
effect  that  the  conference  regarded  it  as  essential  to  the  interests  of  London  as 
a  whole  that  the  present  purchase  clause  in  the  Electric  Lighting  Acts  should 
be  made  to  apply  to  such  companies  as  propose  to  supply  electrical  energy 
in  bulk  to  the  whole  of  London  without  regard  to  area.  A  resolution  was  also 
passed  that  it  was  desirable  that  the  London  County  Council  should  be  in  a 
position  to  undertake— if  it  so  desired  or  were  so  requested  by  the  local 
authority — to  supply  electrical  energy  in  bulk  for  the  convenience  of  any  par- 
ticular districts. 

MUNICIPAL    ELECTRICAL   ASSOCIATION.— In    this   country    a    great 
many   more   municipal   concerns   own   electric   lighting   stations   and   tramways 
than  in  America,  and  the  third  annual  convention  of  the  Municipal  Electrical 
Association,  which  was  held  in  London,  from  June  8  to  June  li,  was  exceed- 
ingly well  attended,  and  a  number  of  very  excellent  papers  were  read.    On  the 
first  day,  after  the  delivery  by  the  president.   Mr.  A.   H.   Gibbings   (Bradford), 
of  his  inaugural  address,  a  paper  was  read  by  Councillor  Hesford  (Southport) 
on  "The  Management  of  Electrical  Undertakings  by  Local  Authorities."    This 
paper  provoked  considerable  discussion  from  those  present,  who  included  not 
only  electrical  engineers  attached  to  municipal  undertakings,  but  also    chairmen 
of  electricity   committees  and   one  or  two   consulting   engineers   and   manufac- 
turers.    The  paper  was  followed  by  a  paper  by  Mr.  J.  R.  Blaikie.  chief  assistant 
engineer  at  Bristol,  on  "Switchboard  Apparatus,"  and  this,  as  well  as  the  paper 
on  "Steam  Using  Plant,"  by  Mr.  Jeckell  (South  Shields),  was  well  discussed. 
Durtng  the  afternoon  visits  were  made  to  the  City  &  Waterloo  Railway,  which 
is  approaching  completion,  and  to  the  electricity  works  of  the  Islington  Vestry 
in  London,  and  in  the  evening  the  annual  dinner  took  place.     On  the  second 
day   three   papers   were   down   for   reading.     The   first    on    "The    Uniformity   of 
Plant,"  by  Mr.  Wordingham.  of  Manchester,  provoked  an  animated  discussion 
on  the  question  of  standardization.     In  this  country  electric  light  plants  have 
not  been  standardized  in  the  same  way  as  in  the  States,  and  some  of  the  facts 
brought  to  light  showed  a  very  remarkable  state  of  affairs.    The  declared  pres- 
sures supplied  by  central  stations  in  the  United  Kingdom  vary  from  50  to  440 
volts,  and  among  them  are  such  remarkable  numbers  as  84-103,  107-114,  102,  113. 
230,  etc.     One  station,  Mr.  Wordingham  stated,  which  normally  supplied  at  100 
volts,  supplies  at  102  "by  a  special  arrangement  with  the  lunatic  asylum."     Of 
the  fifty-eight  alternate  current  stations  in  the  United   Kingdom    there  are  no 
fewer  than  eighteen  different  frequencies,  varying  from  40  to   125,  and  the  list 
given  of  the  various  sizes  of  generating  units  is  also  an  extremely  long  one. 
During    the    discussion    the    blame    was   alternately    attributed    to    the    central 
station    engineers,    the    consulting    engineers    and    the    manufacturers.     It    was 
incidentally  mentioned  that  incandescent  lamps  of  a  useful  efficiency  can  now 
be   obtained   from   the   manufacturers   for   pressure  as   high   as   250   volts.    The 
paper  on  "The  Appropriation  of  Profits  and  Repayments  of  Loans,"  by  Bailie 
Maclay.   the  convener  of  the   Glasgow   Electricity   Committee,   cast   interesting 
light  on  the  way  the  various  municipal  concerns  distribute  the  profits  derived 
from  their  electrical  supply,  for  over  here  a  great  number  of  muncipal  electric 
lighting  concerns  arc  working  on  a  profit   making  basis  and  are  not  a  burden 
on  the  rates  as  in  America.     It  appears  that  some  stations  deem  it  advisable  to 
put  away  all  their  surplus  in   various   depreciation  and   renewal   funds;   others 
lay     aside     hardly     anything     for     depreciation,     and     either     supply     public 
lighting  below  cost  price  or  use  the  profits  to  relieve  the  rates.    The  private 
consumers  seem  to  be,  as  a  rule,  the  last  to  benefit  by  the  success  of  these 
municipal  electric  lighting  schemes.     After  a  hasty   discussion   on   a  paper  en- 
titled  "Single  vs.    Multiple   Generating   Stations,"    during   which   nearly   every- 
body agreed  that   no  hard  and  fast  rule  could  be  laid  down   as  to  the  critical 
limit  of  horsepower  at  which  a  single  generating  station  can  be  said  to  be  more 
economical   than    multiple    stations,   the   meeting   adjourned    tor   the   day.    The 
majority  of  the  members   paid   a  visit  to   Messrs   Willans   &   Robinson's   cele- 
brated   engine   works    at    Rugby,    and    a    few    visited    the    Croydon    Electricity 
Works  and  the  lamps   works  of  the   General    Electric   Company   at   Hammer- 
smith.   The  meeting  on  the  loth  inst.    considered  three  papers  on  electric  trac- 
tion, and  the  discussion  on  these,  although   raising   many   points   of  interests, 
would,  perhaps   appear   rather    tedious   to   your   readers.     Visits   were   made    to 
Messrs.    Siemens    Brothers   &   Co.'s   works   and   to   the   Shorcditch    Electricity 


Works  in  the  afternoon.  The  last  day  of  the  convention  was  devoted  to  the 
consideration  of  business  questions  and  the  election  of  council  of  officers  and 
fixing  of  the  place  of  meeting  for  the  next  convention.  Visits  were  made  to 
the  Portsmouth  and  Dover  electricity  works.  The  next  convention  will  meet 
at  Bristol,  and  Mr.  Faraday  Proctor,  who  is  chief  electrical  engineer  of  the 
electric  light  works  there,  is  to  be  the  president. 


French  Notes. 


(From  Our  Own  Correspondent.) 

Paris,  June  9,  189C. 

INTERNATIONAL  SOCIETY  OF  ELECTRICIANS.— The  regular 
monthly  meeting  took  place  on  June  i  at  the  rooms  of  the  Society  of  Encour- 
agement. The  president,  M.  R.  V.  Picou,  was  in  the  chair.  M.  Ducretet  began 
with  a  paper  on  telegraphy  without  wires  by  means  of  Branly's  coherer,  and 
subsequently  M.  Gosslin  exhibited  a  number  of  different  forms  of  potentio- 
meters, which  are  in  actual  use.  M.  Ducretet's  experiments  consisted  in  send- 
ing long  and  short  signals  through  a  circuit,  producing  them  with  successive 
makes  and  breaks  at  a  transmitting  station  and  recording  them  automatically 
at  a  receiving  station  with  a  Morse  receiving  apparatus.  At  the  transmitting 
station  was  a  Ruhmkorff  coil  capable  of  giving  a  spark  of  about  12  to  15 
inches  in  length,  and  having  a  mercury  interrupter  and  a  mercury  hand  key 
connected  with  the  primary  coil.  The  mercury  interrupter  was  operated  by  a 
small  electric  motor  driven  from  a  separate  battery.  The  current  in  the 
primary  circuit  was  turned  on  or  off  by  manipulating  the  key.  To  the  termi- 
nals of  the  secondary  coil  was  connected  an  oscillator  and  also  two  rods  ending 
in  spheres.  The  latter  were  immersed  in  an  insulating  fluid,  and  sparks  passed 
between  them.  To  each  terminal  of  the  oscillator  was  also  connected  a  wire, 
one  being  grounded  and  the  other  being  connected  to  a  very  tall,  insulated 
rod.  It  was  from  this  rod  that  the  waves  started.  •  The  waves  were  received 
by  a  Branly  coherer  provided  with  an  automatic  tapper  and  connected  with  a 
Morse  mechanical  recording  mechanism.  The  experiments  were  entirely  suc- 
cessful and  very  interesting. 

SOCIETY  OF  ELECTRICIANS.— .\t  the  meeting  of  May  4  M.  R.  Picou 
delivered  his  inaugural  speech;  he  closed  with  a  eulogy  on  his  predecessor,  M. 
d'  \rsonval.  M.  Laporte  read  a  communication  on  the  results  of  a  study  of  the 
photometric  standards  in  use  at  the  Central  Electrical  Laboratory.  He  obtained 
some  lamps  which  had  been  standardized  at  the  Berlin  Electro-Technical  Insti- 
tute, and  measured  them  again  for  purposes  of  comparison.  His  results  were  as 
follows:  u  f     T- 

Berlin  .08.5  volts  o.3>8  amperes  10    Helner 

'"5     "  "-489        V.  8,Carcel 

108.5  "-"^  8.7<-3r<:ei 


Central  Laboratory. 


0.489 

0.338        „ 
III        -  0.487  M-^ 

The  author  then  gave  some  information  on  the  standard  lamps  which  he  used, 
especially  on  the  Carcel  lamp,  following  the  instructions  which  he  received 
from  M.  Condorchon.  inspector  of  gas  lighting  for  the  city  of  Paris,  and  on 
the  Hefner  lamp  and  the  paraffine  candle,  etc.  Using  the  same  lamp  X  the 
author  compared  it  with  the  various  standards,  and  obtained  the  following 
values  for  the  brilliancy  :     X  =  0.194  (B-)  standard  laboratory  lamp  B  =  i 

X  -=  0.341  Carcel  light. 

X  =  0.72  Hefner  light. 

X  =  3.13  paraffine  candle. 
M.   Laporte   states  that   i   Hefner  —   .092  Carcel  and  that    i   paraffine   candle 
=  C.109  Carcel.    These  figures  are  taken  from  a  series  of  measurements,  all  of 
which  agreed  within  2  per  cent.    M.  Girault  spoke  on  the  commutation  in  direct 
current  dynamos. 


General  flews. 


New  Incorporations. 


THE  KANE'S  FALLS  ELECTRIC  LIGHT  COMPANY,  of  Fort  .\nn, 
N.  Y..  has  been  incorporated  with  a  capital  stock  of  $25,000. 

THE  MASSACHUSETTS  STREET  R.MLWAY  ASSOCI.\TION,  Boston. 
Mass.,  has  been  incorporated  under  the  laws  of  Massachusetts,  and  may  con- 
duct employers'  liability  insurance. 

THE  ROCKFORD  ELECTRIC  LIGHT  &  POWER  COMPANY.  Rock- 
ford.  III.,  has  been  formed  with  a  capital  stock  of  S30.000.  The  incorporators 
are  F.  M.  Ellis,  W.  E.  Dewey  and  C.  F.  Warner. 

THE  SOUTH  MISSOURI  TELEPHONE  COMPANY,  of  Pierce  City,  Mo.. 
has  been  incorporated  with  a  capital  stock  of  S20.000.  .\mong  those  interested 
are  S.  J.  Armstrong,  G.  R.  .\rmstrong.  .\lbert  Newman  and  others. 

THE  WHITE  PLAINS  LIGHTING  COMPANY,  White  Plains,  N.  Y.,  has 
been  formed  (or  a  period  of  fifty  years,  with  a  capital  stock  of  S50.000.  The 
directors  are  Winthrop  G.  Bushnell.  New  Haven,  Conn.;  Joseph  H.  Hall,  Port 
Chester,  N.  Y.,  and  John  C.  Bennett,  Brooklyn. 

THE  GENERAL  ELECTRIC  AUTOMOBILE  COMPANY,  Philadelphia. 
Pa.,  has  been  organized  under  the  laws  of  West  Virginia,  with  an  authorized 
capitalization  of  $2,500,000.  The  Board  of  Directors  includes  J.  A.  Brill.  W.  D. 
Marks.  Rudolph  M.  Hunter  and  John  H.  Noblit. 

THE  CANADIAN  BRYANT  ELECTRIC  COMPANY  has  been  organized 
at  Bridgeport,  Conn.,  with  a  capital  stock  of  $5000.  Among  those  interested  are 
C.  W.  Bryant,  L.  W.  Eaton.  J.  B.  Hubbell,  E.  W.  Marsh,  H.  S.  Hubbell  and 
E.  M.  Scribner.    The  company  has  a  factory  at  Montreal. 

THE  CROWN  INCANDESCENT  COMP.ANY  has  been  incorporated  at 
Camden,  N.  T..  with  a  capital  stock  of  Sioo.ooo.  The  objects  of  the  new  com- 
pany are  to  conduct  and  oper.-«e  electric  light  plants  and  furnish  heat  and 
power.  The  incorporators  are  John  Pechin.  Roh^r.  r.arr.  Joseph  Green  and 
Louis  A.   Repeho. 
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installing  these  lamps  was  done  by  the  Reading  Electrical   Construction   Com- 
pany, Limited,  under  the  supervision  of  Mr.  A.  V.  Arrowsmith. 


HERMANN,  MO.— Hermann  is  to  be  connected  with  the  long  distance  tele- 
phone system. 

BUTLER.  OHIO.— The  Farmers'  Co-operative  Telephone  Company  is  build- 
ing a  telephone  line  from  Butler  to  Belleville. 

EVANSVILLE.  IND. — The  Cumberland  Telephone  Company  has  completed 
its  line  from  Carmi  to  Mt.  Vernon,  Ind.  This  gives  Carmi  direct  communi- 
cation with  Mt.  Vernon  and  Evansville. 

CHILLICOTHE.  OHIO.— The  Home  Telephone  Company  has  recently  pur- 
chased the  private  line  running  from  Chillicothe  to  Londonderry,  and  now 
has  control  of  another  important  territory  in  the  country. 

ALVIN.  TEX.— The  Alvin  and  Angleton  telephone  line  has  been  completed. 
and  the  two  towns  are  now  in  telephonic  communication.  There  are  two  sta- 
tions on  the  line,  one  at  Pleasant  Bayou  and  one  at  Amsterdam. 

MADISON,  \\'IS. — The  Northwestern  Long  Distance  Telephone  Company 
is  building  a  telephone  line  connecting  Flandreau  and  Pipestone.  The  line  will 
be  extended  to  Egan,  Colman.  Wentworth  and  Madison,  and  from  there  to 
W'oonsocket  and  thence  north. 

NEW  LONDON,  CONN.— The  Southern  New  England  Telephone  Company 
has  just  completed  the  construction  of  new  lines  in  Noank,  Blackball  and 
Westbrook,  the  wires  from  the  two  first-named  villages  running  to  this  place, 
and  Westbrook  being  connected  with  Saybrook. 

PONTL\C,  ILL. — The  Livingston  County  Telephone  Company  has  com- 
pleted its  new  exchange  building.  The  poles  are  erected,  the  wiring  now  being 
put  up  for  the  removal  of  its  central  office.  This  new  office  will  be  complete 
in  every  respect,  being  equipped  throughout  with  the  standard  apparatus  of 
the  Sterling  Company,  Chicago. 

ROCHTlLLE,  ILL. — The  Olga  County  Telephone  Company  has  obtained 
the  right  of  way  to  string  wires  in  Creston.  The  company  will  immediately 
extend  its  line  to  that  city,  and  will  connect  with  the  DeKalb  County  Telephone 
Company's  line.  The  Olga  County  Telephone  Company  has  recently  increased 
its  capital  stock  from  $5000  to  $10,000. 

EASTHAMPTON.  L.  L,  N.  Y.— The  New  York  &  New  Jersey  Telephone 
Company  is  engaged  in  extending  its  system  to  include  the  pay  stations  of  the 
long  distance  telephone  service  in  the  railroad  depots  along  the  Montauk  divi- 
sion of  the  Long  Island  Railroad.  Work  of  installation  is  in  progress  here  and 
at  Amagansett,  and  it  is  understood  that  the  stations  throughout  the  length  of 
the  road  are  to  have  the  telephone  stations  added  to  their  equipment. 

TRENTON,  N.  J.— Clarence  W.  Derby,  a  convict  in  the  State  prison,  was 
pardoned  on  June  21  by  telephone  by  Governor  Voorhees,  who  was  at  Sea 
Girt.  The  Governor  first  inquired  of  the  Attorney-General  whether  his  pardon 
by  telephone  would  be  sufficient.  The  .\ttorney-fieneral  decided  that  it  would. 
The  occasion  for  this  haste  was  due  to  the  fact  that  Derby  was  dying,  and  it 
was  the  desire  of  his  parents  to  get  him  home  before  death  intervened. 

NASHVILLE.  ILL.— The  American  Long  Distance  Telephone  &  Telegraph 
Company,  with  headquarters  in  Chicago,  has  succeeded  in  getting  the  right  of 
way  through  all  the  principal  counties  and  cities  of  Southern  Illinois,  and  now 
has  a  force  of  men  at  work  erecting  lines.  The  main  line  will  extend  from  St. 
Louis  to  Evansville,  Ind.,  and  will  have  direct  connection  with  Chicago  and 
New  York.  The  long  distance  wires  between  this  city.  Mount  Vernon  and 
Mascoutah  have  already  been  strung. 

ATHENS.  ALA. — The  Town  Council  has  passed  an  ordinance  granting  to 
the  American  Telephone  &  Telegraph  Company  the  right  to  construct  and 
operate  telephone  and  telegraph  lines  in  Athens.  The  company  in  return  for 
this  privilege  has  agreed  to  furnish  free  of  cost  to  the  town  the  use  of  its 
poles  for  the  fire  alarm  and  police  wires  and  to  maintain  an  office  for  telephime 
business  in  this  town.  This  gives  Athens  a  long  distance  telephone  connection 
and  puts  her  in  direct  communicalicn  with  all  the  trade  centres. 


The  Electric  Railway. 


Electric  Light  and  Power. 


NEW  IIJERL\,  LA.— The  electric  light  plant  at  this  place  was  totally  de- 
stroyed by  fire  recently. 

^AWSCjN.  M<>. — The  IJhcrty  electric  light  plant  has  been  sold  to  parties 
from  I-eavcnworlh.  Kan.,  who  will  enlarge  and  improve  it. 

OLI'MIM'S.  OlUii.  Columbus  will  have  her  own  electric  light  plant,  and 
the  Ambo»  Construction  &  Electrical  Company  has  secured  the  contract  for  iis 
erection, 

LKISA\*^jN  <*HK>.— After  an  agitation  of  five  years  the  citizens  of  Ihis 
town  h^vc  voted  an  insuc  of  bonds  for  $^o,rKX>,  with  which  to  purchase  the 
electric  light  jdant. 

CUH'S<'f(t,  ILL.  -Dankmar  Adicr  has  ben  retained  to  make  phintt  for  n 
power  house  to  be  built  in  connection  with  the  Schlcsinger  &  Mayer's  $1,000, • 
OQO  Jtlorc  al  the  »oulbwc«t  corner  r>f  .Stale  and  Marhson  Streets. 

KOCKKOKI).  II,L,-Thc  Rnckford  Electric  Company,  after  a  long  and 
hard  fighl  for  existence  agninsl  heavy  odds  and  finally  passrd  into  ihe  h:in<ls 
of  a  receiver,  wa*  lold  under  fifrcclosiirc  lo  T.  M.  KIlis,  supcrintcndeni  of  ttic 
HtHikiurA  Street  K;iilway  Company, 

(UN'TON,  MASS  The  Lancastt-r  Mills,  in  con»ci|Ucncc  of  iht  loss  of  the 
dam  and  its  water  |mwrr,  arc  now  prrparing  to  use  electricity,  and  arc  ercctinu 
an   rtaboratr  power  hou*r.     They   will   use  a   triphasc   generator,   which   is    said 

10  be  (he  largcsi  generator  ever  built  for  this  purpose. 

I'KT'»SKKV,  MICIL— F'etoskcy  voird  by  an  overwhelming  nuijoriiy  10  hf»iid 
(or  Ji'.'j'^i  to  buy  the  Tetoskey  fCdison  Kleclric  Light  Works  of  i\.  <i.  Kosc  in 
'<rdrr  •',  n,,  Into  the  street  and  commrrcinl  lighting.  At  the  spring  election 
Sr/^i'.  ^;i<.  voted  for  a  street  light  planl,  and  this  vote  places  both  lines  of 
bu«>nrk4  ir)  thr  han<U  of  the  city. 

KKAIM.SG.  r.\.--Al  the  rctcnl  se"i|uicentenniul  celrbrntion  in  ibis  city  the 
elccirit    ilhimination    was    very    effective.     There    were    y*fjfi    i6-cp    Ininps.    and 

11  •  !   for  a   mile  and  n  f|uarlcT  nlong  the  main   sircrt.     The  work  of 


SYRACUSE,  N.  V.— The  electric  roatl  of  the  Syracuse,  Lakeside  &  Baldwins- 
ville  Railroad  Company  will  be  completed  about  July   i. 

KANS.XS  CITY,  MO. — The  Metropolitan  Street  Railway  Company  is  sur- 
veying the  route  for  a  new  electric  street  railway  in  this  city.  Work  will  begin 
on  the  same  early  in  July. 

PHILADELPHIA,  PA.^The  Shamokin  Street  Railway  Company  has  been 
purchased  by  Congressman  M.  H.  Kulp,  of  that  city,  and  Judge  C.  R.  Savidge. 
of  Sunbury.     Tlie  line  will  be  improved  and  Indian  Park  made  is  terminus. 

WHITE  PLAINS,  N.  Y. — According  to  plans  decided  upon  recently,  the 
Tarry  town,  White  Plains  &  Mamaroneck  Electric  Railroad  Company  contem- 
plates making  important  extensions,  both  easterly  along  the  sound  and  north- 
erly to  the  Putnam   County  line. 

PHILADELPHIA,  PA. — Work  has  begun  on  the  electric  road  to  connect 
Lehigh  and  Kutztown,  Pa.,  for  i  mile  westward  from  Allentown  the  road  is 
already  complete.  The  entire  line  will  be  completed  by  September  i,  and  will 
be  operated  by  the  Allentown  &  Kutztown  Traction  Company. 

CHESTER,  PA.— The  officials  of  the  Chester  Traction  Company  and  the 
Mayor  of  the  city  of  Chester  have  come  to  an  agreement  on  the  terms  of  the 
ordinance  granting  tlie  company  the  right  of  way  through  the  streets  of  the 
northwestern  section  of  the  city,  and  the  ordinance  is  now  in  effect.  The  work 
will  be  begun  at  once. 

CHICAGO,  ILL. — The  Northern  Electric  Company  is  applying  to  the  City 
Council  of  Chicago  for  a  franchise  for  fifty  years  under  the  terms  of  the  Allen 
law,  so  that  it  may  extend  its  lines  to  the  city  limits.  The  company  offers 
to  pay  a  license  fee  of  $50  per  car  for  the  first  five  years,  and  after  that  an 
additional  fee  in  a  percentage  of  the  receipts,  the  same  to  be  increased  each 
five  years,  so  that  the  last  fifteen  years  the  rate  will  be  10  per  cent.  The  length 
of  the  line  is  about  3  miles. 

CHICAGO.  ILL.— It  is  stated  that  all  the  franchises  and  rights  of  the  Chi- 
cago General  Electric  Railway  Company  are  now  owned  by  the  Chicago  City 
Railway  Company.  The  price  paid  for  the  property  was  $950,000.  This  trade 
ends  a  fight  which  had  been  waged  in  and  out  of  court  almost  constantly 
for  three  years.  The  fight  had  been  a  costly  one.  Including  the  purchase 
price  of  $950,000,  it  has  cost  the  city  railway  Company  no  less  than  $3,000,000. 
Once  a  60  per  cent,  interest  in  General  Electric  was  offered  to  the  City  Com- 
pany at  $40,000,  and  the  City  Railway  refused  to  buy,  while  at  another  time  the 
City  Railway  people  bid  $1,450,000  for  the  General  Electric  property,  and  the 
owners  of  the  latter  refused  to  sell.  The  principal  benefit  accruing  to  the  City 
Railway  from  its  purchase  is  the  removal  of  a  menace  which  has  been  hovering 
over  its  property  for  years,  holding  down  the  prices  of  its  securities  and  darken- 
ing its  future  more  or  less  in  the  minds  of  investors. 


Personal  Notes. 


MR.  E.  L.  BRAYTON,  of  the  Pelton  Water  Wheel  Company,  San  Francisco, 
who  has  been  at  the  company's  New  York  office  for  some  time  past,  has  gone 
abroad  on  business  for  his  company. 

MR.  WILLI.\M  F.  OSBORNE,  formerly  Eastern  representative  of  the 
"Western  Electrician,"  and  now  manager  of  the  ''National  Provisioner,"  was 
married  on  June  20,  to  Miss  Emma  Catharine  Gale,  of  Brooklyn.  Mr. 
Osborne's  many  friends  congratulate  him  and  wish  him  and  his  bride  a  long 
and  happy  life. 

CAPT.  GEORGE  O.  SQUIER,  chief  signal  officer  at  Governor's  Island. 
New  York  Harbor,  and  a  well-known  writer  on  electrical  subjects  and  joint 
inventor  of  the  synchronograph  system  of  telegraphy,  has  been  ordered  to 
proceed  to  Chickamauga.  Captain  Squicr  has  been  detailed  as  chief  signal 
officer  of  General  Wade's  corps. 

MR.  KE.Ml'STER  B.  MILLER,  who  is  well  known  by  reason  of  his  work 
as  designer  and  patent  expert  for  the  Western  Telephone  Construction  Com- 
pany, has  accepted  a  position  with  the  International  Correspondence  Schools, 
<if  Scranlon,  I'ii.,  where  he  will  have  charge  of  the  courses  in  telephony  and 
telegraphy.  .Mr.  Miller's  rise  in  electrical  work  has  been  rai>id.  Born  in  Bos- 
ton in  1870,  he  graduated  from  the  course  in  electrical  engineering  at  Cornell 
I'niversity  in  1S9J,  after  which  he  worked  for  a  lime  as  draftsman  with  the 
Thomson. Houston  Company  Lynn,  Mass..  afterward  entering  the  i>.ilinl 
office  as  assistant  examiner,  where  he  remained  in  the  electrical  division  for 
about  Ihrce  years,  handling  largely  telephone  cases.  During  the  lasl  two  years 
he  has  been  chief  electrician  and  patent  ex])ert  for  the  Western  Telephone 
Construction  Comiiany,  Chicago.  Many  •<!  the  designs  and  details  used  by 
llir  enmp.'iny  are  of  .Mr.   Miller's  inveulion. 


Trade  and  Miscellaneous  Publications. 

rill':  I'IKISI'IK  iK  illOI.\/.l';  S.MEI.IT.NG  CO.MI'.WV,  Limited,  .'joo 
Waxhinglon  .\venui.  Philadelphia,  has  issued  price  list  .No.  13  of  its  wcllknown 
"Klephanl  Brand"  pbospluir  hn>n«e  and  other  alloys,  ijf  which  this  company  is 
naid  lo  be  the  original  nuniufactmer  in  the  I'niled  Slates,  and  sole  maker. 

THK  H.\I<I<IS(IN  SAI'l'.l'V  IIOILIOK  WORKS,  Philadelidiia.  in  a  neally 
gotlen  up  calillogue.  tell  nil  about  Cochrane  separnlors  for  removing  liquids  or 
nolidn  (roin  live  slelim,  exhaust  stcnni.  compresscil  air.  aiioiionia  gases,  elc. 
A  long  list  of  nanie»  of  users  of  these  appliances  is  given,  among  Ihem  being 
the  largest  nuinillaclurinK  concerns  in  llie  country.  The  appnralus  itself  is 
described  and  illuslrnled  in  its  various  forms,  and  lahles  o(  dimensions  are 
given.     The  cnlnlogne  eonlnins  forty  eight  pages  and  an  index. 

ICLI'.CrUICAL  SI'El  I ALTIICS.  inclnding  allachineni  plugs,  branch  blocks. 
brarkel  rosellcs,  elenls,  insulattirs.  eultiuls,  (use  links,  etc.,  etc.,  as  nianufac- 
iiire.l  ljy  .Messrs.   I'ass  *  .Seymour,  .Syracui)C.  N.  V.,  ore  fully  treated  and  ilhu- 
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I  rated  in  catalogue  Xo.  10.  just  issued  by  this  well-known  firm.  The  list  in- 
cluded in  the  catalogue  is  a  very  complete  one.  and  everything  in  the  line  of 
china  manufacture  is  included.  The  firm  calls  special  attention  to  several 
specialties  recently  added  to  its  list.  These  include  attachment  plugs,  key  pony 
receptacles,  bracket  rosettes,  fusible  socket  rosettes  and  all-china  junction 
boxes.  ,  This  firm  has  been  very  successful  in  making  insulators  of  difficult 
patterns.  It  has  a  plant  especially  designed  for  this  class  of  work,  and  a  ma- 
chine shop  fully  equipped  for  die  making. 

tTrabe  anb  IFnbuetrial  IRotes, 


THE  CENTRAL  ELECTRIC  COMPAXV.  of  Chicago,  is  carrying  in 
stock  an  improved  type  of  turnbuckles,  both  galvanized  and  plain,  which  can 
be  furnished  hook  and  eye.  double  hook,  or  double  eye.  These  goods  are 
standardized    and    constructed    with    a    view    of    great    strength    being    secured. 

A  X  EW  TYPE  of  standard  base.  6-cp  lamp,  is  being  pushed  to  the  front  by 
the  Central  Electric  Company,  Chicago.  This  lamp  is  made  for  standard  volt- 
ages, is  3^i  inches  long  over  all,  and  about  2  inches  in  diameter.  It  is  said 
to  be  exceedingly  economical  of  current,  and  will  undoubtedly  find  popular 
use  for  signs  and  other  purposes  where  low  candle-powers  are  desired. 

THE  DIEHL  MAXUFACTURING  COMPAXY.  Elizabethport,  X.  J.,  in  a 
circular  to  the  trade,  announces  that  it  has  commenced  suit  against  a  Wash- 
ington firm  for  infringement  of  its  electric  fan  patents.  The  suit  is  based 
on  four  patents,  and  as  soon  as  these  are  judicially  sustained,  the  Diehl  Com- 
pany states  that  it  will  proceed  against  all  dealers  in  and  users  of  infring- 
ing fans  for  damages  and  injunction. 

MESSRS.  KURZ  &  ROOT,  consulting  electrical  engineers,  Appleton,  Wis., 
on  May  16  opened  an  electrical  repair  shop  in  connection  with  their  factory, 
and  are  now  prepared  to  make  repairs  on  short  notice,  such  as  rewinding 
armatures,  fields  aad  transformers,  and  repairing  and  standardizing  burned  out 
or  defective  electrical  instruments,  etc.  Both  Messrs.  Kurz  &  Root  are  young 
men,  and  are  qualified  to  render  first-class  service  in  their  line. 

THE  BERLIX  IROX  BRIDGE  COMPAXY.  East  Berlin.  Conn.,  is  supply- 
ing all  the  structural  steel  work  for  the  extensive  additions  to  the  gas  produc- 
ing plant  of  the  United  Gas  Improvement  Company.  Philadelphia.  The  gas 
company  is  erecting  a  new  boiler  and  engine  room,  a  condenser  building,  a 
purifier  building,  a  generator  house  and  a  meter  house,  all  of  which  are  of  steel 
fram  construction,  brick  side  walls  and  slate  room  supported  on  metal  purlins 
carried  by  clear,  span  trusses. 

THE  STERLING  ELECTRIC  COMPAXY.  Chicago.  111.,  on  account  of  the 
rapid  increase  in  its  business,  finds  it  necessary  to  open  a  Southwestern  office 
in  St.  Louis.  Mr.  H.  A.  Coit,  formerly  manager  of  the  Missouri  Telephone 
Company  and  one  of  the  best-known  men  in  the  independent  telephone  field, 
will  have  charge  of  the  Sterling  Company's  business  in  that  territory,  and  will 
carry  a  full  line  of  the  company's  samples  and  take  charge  of  its  Southwestern 
business.  His  office  is  located  in  the  Laclede  Building. 
/  THE  M.  C.  BULLOCK  MAXUFACTURIXG  COMPAXY.  Chicago,  111., 
reports  that  its  business  has  been  gradually  and  steadily  improving  for  the 
past  five  or  six  months,  and  that  its  total  shipments  for  the  month  of  May 
aggregated  more  than  the  shipments  of  any  month  since  the  financial  crash 
of  1893.  The  company  is  doing  a  large  mining  business,  and  several  plants  of 
this  character  are  included  in  the  list  of  recent  shipments.  Some  of  its  mining 
apparatus  has  been  shipped  recently  to  Japan  and  Siberia. 

THE  ELECTRIC  APPLIAXCE  COMPAXY,  Chicago,  is  calling  attention 
to  the  new  Whitney  pocket  voltmeter,  which  promises  to  find  a  large  field  of 
usefulness,  particularly  among  telephone  companies,  where  an  accurate  volt- 
meter of  low  range  is  desired.  This  instrument  is  about  the  size  of  an  ordinary 
watch,  and  can  be  easily  carried  in  the  pocket.  It  has  every  advantage  of  a 
regular  battery  gauge,  with  the  additional  advantage  of  being  an  exact  and 
accurate  scale,  instead  of  merely  a  comparative  scale,  as  the  battery  gauges 
have  heretofore  been  made. 

THE  PRISMATIC  ELECTRIC  SIGN  COMPANY,  WiUiamsport.  Pa.,  re- 
ports that  in  spite  of  the  fact  that  some  people  are  finding  business  dull  at 
the  present  time,  it  has  been  unusually  busy.  Its  contracts  for  electric  signs 
since  June  i  have  been  very  large,  and  shipments  have  been  all  over  the 
United  States,  as  the  following  list  shows:  Glenwood  Springs,  Col.;  Atlanta, 
Ga. ;  Rochester,  N.  Y. ;  Pittsburg,  Pa.;  Little  Falls.  N.  Y. ;  Washington,  D.  C; 
St.  Joseph.  Mo.;  Sacramento,  Cal.;  St.  Louis.  ^lo. ;  Stroudsburg,  Pa.;  South- 
ampton. X'".  Y. :  Detroit.  Mich.;  Erie,  Pa.;  Buffalo.  X.  \'. ;  Syracuse,  N.  Y. ; 
Bushnell,  111.;  Fort  Smith,  Ark.;  Xew  York  City.  X.  Y. 

THE  MULLIXIX  ELECTRIC  COMPAXY.  Cincinnati,  Ohio,  has  been 
recently  organized  to  manufacture  a  line  of  electrical  specialties.  ]\Ir.  C.  L, 
Mullinix,   general   manager  of  the  new    ci-nipany.   wa-^   f<»rnierly   a   ])artmrr  in   the 


Ohio  Electric  Specialty  Company.  Troy,  Ohio,  which  partnership  has  been 
lately  dissolved.  Mr.  Mullinix  was  the  designer  of  the  "Perfection"  dynamo 
brush  made  by  the  Ohio  Electric  Specialty  Company.  He  has  improved  the 
brush,  and  it  will  be  manufactured  hereafter  under  the  name  of  the  Mullinix 
dynamo  brush.  The  new  company  will  also  manufacture  all  the  ordinary  types 
of  woven  wire  and  leaf  copper  brushes,  and  other  electrical  specialties  will 
be   added. 

THE  ERICSSON  TELEPHONE  COMPAXY,  20  Warren  Street.  Xew 
York  City,  will  be  represented  at  the  Chicago  Convention  of  the  Xational 
Independent  Telephone  Association  on  June  30,  July  i  and  2.  The  company 
has  adtled  to  its  already  large  line  of  telephones  a  complete  line  of  domestic 
type  instruments  manufactured  by  itself,  all  of  which  are  equipped  with  the 
Ericsson  Swedish  coal-grain  microphone;  all-metal,  bipolar,  never-changing 
receiver  and  induction  coil.  A  tine  of  these  instruments  will  be  exhibited  at 
the  Palmer  House  during  the  convention,  and  the  company  invites  all  inde- 
pendent telephone  men  to  inspect  them.  The  company  is  now  importing  the 
Ericsson  Swedish  induction  coil  on  such  terms  that  will  meet  with  the  general 
favor  of  the  independent  telephone  people. 

THE  PELTOX  WATER  WHEEL  COMPAXY  has_  been  awarded  the  con- 
tract for  the  hydraulic  work  of  the  new  plant  of  the  Central  California  Electric 
Power  Company,  to  be  installed  at  Auburn,  Cal.  This  station  is  to  embrace 
two  43-inch  wheels,  to  run  under  200-foot  head,  at  300  revolutions,  and  develop 
800  horse-power.  The  wheels  will  be  direct  connected  to  a  500-kw  Westinghouse 
generator,  the  power  to  be  transmitted  to  the  Xewcastle  station  of  this  com- 
pany, 6  miles  distant,  and  to  Sacramento  over  the  same  pole  line.  The  entire  dis- 
tance from  the  Auburn  station  is  34  miles.  The  interesting  feature*  of  this 
plant  consist  in  running  two  stations  so  far  apart  in  parallel;  also  in  the 
double  use  of  the  water,  it  being  the  same  that  supplies  the  Newcastle  station, 
6  miles  lower  down.  With  the  rapid  fall  of  many  mountain  streams,  power  can 
thus  be  multiplied  indefinitely  and  generally  within  reasonable  limit  of  trans- 
mission. 

THE  AMERICAN'  WHEELOCK  ENGINE  COMPANY.  Worcester,  Mass.. 
is  meeting  with  success  in  installing  the  Greene-Wheelock  engine.  Among  the 
plants  now  in  course  of  erection  or  construction  in  its  shops,  and  those  re- 
cently installed  are  the  following:  Six  1500-hp  engines  for  the  Chicago  City 
Railway  Company,  with  rope  drives;  one  750-hp  direct  connected  engine  for  the 
New  York  Heat,  Light  &  Power  Company;  three  350-hp  direct  connected 
engines  for  the  J.  G.  White  Company,  N^ew  York,  and  two  5oo-hp  cross-com- 
pound, directed  connected  engines  for  the  Potomac  Electric  Power  Company, 
the  latter  being  the  second  order,  the  previous  order  being  for  two  750-hp 
direct  connected  engines.  The  American  Wheelock  Company  has  installed  at 
th  Grosvenor-dale  Electric  Light  Plant.  Grosvenor-dale,  Conn.,  the  high  pres- 
sure side  of  a  cross-compound  engine,  putting  its  cylinder  and  valve  gear  onto 
a  Corliss  bed  and  replacing  the  Corliss  cylinders.  This  is  the  second  Corliss 
engine  in  this  plant  that  has  been  replaced  by  the  American  Wheelock  Com- 
pany's cylinder  and  valve  gear. 

THE  AMERICAN  ELECTRIC  TELEPHOXE  COMPANY,  Chicago.  111., 
has  recently  received  a  letter  from  Mr.  M.  J.  Dillman,  vice-president  and  gen- 
eral manager  of  the  Capital  Telephone  &  Telegraph  Company.  Sacramento.  Cal., 
in  which  the  writer  makes  some  references  to  a  recent  suit  which  was  decided 
in  part  against  the  Capital  Company  and  in  favor  of  the  Western  Electric  Com- 
pany, of  Chicago.  Mr.  Dillman  states  that  the  suit  was  upon  the  alleged  use 
by  his  company  of  a  multiple  switchboard,  and  was  instituted  on  October  16, 
1895.  The  first  purchase  made  by  the  Capital  Company,  of  the  American  Elec- 
tric Telephone  Company,  was  on  or  about  February  15,  1897.  The  Western 
Electric  Company  obtained  an  injunction,  Mr.  Dillman  states,  restraining  his 
company  from  using  the  boards  in  multiple.  The  American  Electric  Telephone 
Company,  he  says,  has  never  used  the  boards  in  that  manner  and  has  no  desire 
to  do  so.  The  Capital  Company  made  a  test  of  transmitters  manufactured  by 
the  leading  telephone  manufacturers  in  the  L^nited  States,  and  after  a  thorough 
investigation  as  to  the  merits  of  each  instrument,  decided  to  adopt  the  Ameri- 
can Electric  Telephone  Company's  telephones.  Mr.  Dillman  reports  that  up  to 
the  present  time  he  has  failed  to  find  anything  on  the  market  comparing  with 
the  new  American  Electrric  Telephone  company's  solid  back  amplifying, 
transmitter  for  either  long  or  short  distance  work  under  severe  conditions. 

Business  Botxces. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo- Engraving 
Comoany,  9-15  Murray  Street.   New   York  Citv. 

NEW  Wabash  fast  train  east.— -The  Continental  Limited,"  a  new- 
fast  train  orf  the  Wabash,  now  leaves  Chicago  daily  at  12:02  noon,  and  arrives 
at  BulTalo  at  5  a.  m.,  X'cw  York  3:30  p.  m.  and  Boston  5:50  P.  M.  next  day.  with 
through  car  service.     Ticket   office.  Q7  Adams  .Street.   Chicago. 


LNiTlll)   .S'LVIES   PATENTS   ISSUED  JUXE  21,   1898. 
[In   charge   of   Wm.    A.    Rosen baum,    177  Times    Building.    Xew    York.] 

605.850.  ELECTRIC  MOTOR;  F.  E.  Briner.  of  St.  Louis,  Mo.  App.  filed 
August  21,  1897.  The  herein  described  armature  for  induction  motors,  the 
same  comjirising  a  laminated  core  formed  with  transverse  grooves  in  its 
periphery,  and  induced-cur rcnt-cond net ing  bars  arranged  in  said  grooves, 
and  having  their  ends  bent  so  as  to  form  a  continuous  short-circuiting  band 
at  each  side  of  the  armature,  for  said   induced-currcnt-conducting  bars. 

605.852.  ELECTRIC  METER:  T.  Duncan,  of  Fort  Wayne.  Ind.  App.  filed 
May    10,    1897.      An    electric    meter    provided    with    a    cylindric    armature,    a 


shunt  held  within  the  armature,  and  a  series  Held  without  the  armauire 
comprising  separate  horseshoe-shaped  cores  partially  embracing  the  arma- 
ture, and  scries  coils  wounil  upon  said  cores. 

605,913.  TELEPHOXE  TRAXS.MITTER;  F.  A.  Ray.  of  Boston.  Mass.  App. 
filed  August  18.  189;.  In  a. telephone  transmitter,  an  outer  casing  com- 
posed of  two  inseparable  parts,  back  and  front,  a  bridge  diametrically  of. 
hut  "within  the  casing.  coml>ined  with  a  screw-threaded  boss  to  receive 
the  arm  of  the  instrument  and  a  screw  which  unites  the  bridge  with  the 
boss  to  hold  the  back  and  front  of  the  casing  together  as  a  unit. 

605.915.        ELECTRIC     CLOCK-CONTROLLED    SWl  ICH     MECHANISM; 
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R.  W.  Rollins,  of  Hartford.  Conn.  App.  filed  Sept.  2-;,  1897.  In  an  electric 
clock-controlled  switch  mechanism,  the  combination,  with  a  pair  of  electric 
circuits,  of  a  clock  controlling  said  circuits  and  embodying  a  driving  arbor, 
and  two  independently  regulable  circuit-controlling  mechanisms,  mounted 
on  said  arbor  and  insulated  from  each  other,  one  for  each  of  said  circuits. 

605,941.  ELECTRIC  BLOCK-SIGNAL  SYSTEM  FOR  RAILWAYS;  L.  C. 
Werner,  of  Broad  Brook,  Conn.  App.  filed  July  22,  1897.  In  an  automatic 
electric  block-signal  system,  the  combination,  with  a  track  having  a  sec- 
tional conductor  forming  insulated  blocks,  of  a  vehicle  moving  along  said 
track;  a  primary  electrical  register  controlled  by  a  block  circuit;  and  a 
separately  operative  secondary  electrical  register  controlled  conjointly  by 
the  primary  register  and  a  block  circuit. 

605,949.  ELECTRIC  METER;  T.  Duncan,  of  Fort  Wayne,  Ind.  App.  filed 
June  24.  1897.  An  electric  meter  provided  with  a  cylindric  armature,  a 
series  field  without  the  armature,  and  a  shunt  field  within  the  armature 
comprising  a  cross-shaped  core,  and  shunt  coils  upon  said  core. 

605,953.  CONTROLLING  MECHANISM  FOR  ELECTRIC  MOTORS;  G. 
Gibbs,  W.  S.  Johnson  and  H.  Winkenwerde,  of  Milwaukee,  Wis.  App. 
filed  May  10,  1897.  In  controlling  mechanism  for  electric  motors  the  com- 
bination with  a  rheostat,  comprising  a  series  of  contacts  and  connected 
resistances  and  a  movable  contact  arm,  of  an  emergency  switch,  means 
tending  to  open  said  sw^itch,  a  detent  for  holding  the  sw^itch  normally 
closed,  means  for  disengaging  said  detent  and  releasing  said  switch,  and 
means  for  automatically  shifting  the  rheostat  arm  into  starting  position 
when  said  switch  is  opened,  and  for  closing  the  switch  when  the  rheostat 
arm  is  returned. 

605,970.  ELECTROMAGNETIC-SUITCH  RAILWAY;  A.  Norman,  of  To- 
ronto, Canada.  App.  filed  July  3,  1897.  In  an  electromagnetic-switch  rail- 
way, a  supply  conductor,  a  sectional  working  conductor,  switch  boxes  con- 
taining'an  L-shaped  arm.  four  spring  arms  carried  by  the  box  and  the  arm 
respectively,  having  a  contact  with  each  other  in  pairs,  and  two  plates  and 
means  for  moving  the  plates  vertically  in  an  upward  direction  by  the 
bridging  of  two  of  the  sections  of  the  working  conductor  and  lowering  the 
same   by  gravitation. 

606,004.  THERMAL  CIRCUIT  CLOSER;  L.  Emdin  and  J.  A.  Dewson,  of 
Reading,  Pa.  App.  filed  Nov.  19,  1897.  The  automatic  fire  alarm,  com- 
prising a  base,  having  a  series  of  plates  secured  thereto,  and  in  circuit 
with  the  alarm  system,  a  spring  designed  to  engage  and  hold  said  lever 
in  a  normally  raised  position,  said  lever  being  provided  with  depending 
arms  or  members,  having  lower  curved  ends  designed  to  engage  said  plates, 
and  means  adapted  to  limit  the  movement  of  said  lever  under  the  action 
of  said  spring. 

606,009.  ELECTRIC  CONTROLLER  ;M.  W.  Hanks,  of  Madison,  Wis.  App. 
filed  Dec.  17,  1897.  In  an  electric  controller,  the  combination  with  a  con- 
tact cylinder  mounted  on  a  rotatable  shaft,  of  a  second  shaft  provided  with 
actuating  means,  and  mechanism,  interposed  between  the  actuating  means 
and  the  contact  cylinder,  comprising  a  projecting  part  on  the  cylinder 
shaft,  engaging  with  a  spring  on  the  second  shaft,  whereby  the  contact  cyl- 
inder may  be  instantaneously  rotated,  in  either  direction,  to  its  consecutive 
positions,  regardless  of  the  velocity  of  the  actuating  means. 

606,012.  ELECTRIC  CURRENT  CONTROLLER;  J.  J.  Hogan,  of  New  Ha- 
ven, Conn.  App,  filed  July  15,  1897.  In  a  current  controller,  the  combina- 
tion with  an  operating  shaft  carrying  a  resistance  coil,  of  a  carriage  mova- 
ble in  a  plane  parallel  with  the  axis  of  said  shaft  and  carrying  a  contact 
finger  which  engages  in  said  coil,  a  screw-feeding  mechanism  and  a  rack  and 
pinion  feeding  mechanism,  both  of  which  are  actuated  by  said  operating 
shaft,  and  means  for  interchangeably  connecting  said  carriage  to  said  feeding 
mechanisms,  whereby  cither  mechanism  can  be  utilized  to  impart  move- 
ment to  the  carriage. 

606,015,  SYSTEM  OF  ELECTRICAL  DISTRIBUTION  AND  REGULA- 
TION; B.  G.  Lammc,  of  Pittsburg,  Pa.  App.  filed  Feb.  10,  1898.  A  sys- 
tem of  distribution  comprising  a  direct-current  generator,  a  rotary  trans- 
former receiving  current  therefrom  and  supplying  alternating  currents  to 
translating  devices,  a  generator  for  exciting  the  field  magnet  of  said  ro- 
tary  transformer,    and    means   dependent    upon    changes    in   the   amount    of 


No.  606,015  — System  ok  Electkicai.  Distkiiiution  and  Rrgui.ai  roN. 

inductive  load  on  Ihc  altrrnatlnK-currcnt  circuit  or  circuitf  for  nutomat* 
ically  varying  ihc  Kprcd  of  the  rxciiinu  Rcnrriitor. 

<V/-."U.  MEANS  FOR  COMPENSATINf;  FOR  TEMPERATURE  RE- 
SISTAN(  E  f  MANGES;  C,  F.  Scoti,  of  Pilt.hnrjf.  Pa.  App.  filed  Jan.  31, 
1H9;.  The  comtjtnafion  with  a  movable  armature,  of  iihuni  and  nrricii  con* 
nrctrd  circuMo  inductive  relation  thrrrto,  and  non-inductive  rciiMancen  of 
rltffrrent  valuc<i  In  (be  respective  •hunt  circuit*,  and  one  of  which  hn»  » 
differrni    temperature    rr^ifttance    from    tbe    other. 

6o6/)yi.  ALTERNATINGMRRENT  ELF:(  TRIC  MOTOR;  R.  H,  Haoler, 
of  Ptlt^bufff.  I'a>     App.  filed  Dec.  6,  iSvS-     The  combination,  with  two  al- 


ternating-current induction  motors,  one  of  which  comprises  two  independ- 
ently movable  members,  and  the  other,  a  stationary  and  a  movable  mem- 
ber, of  means  for  mechanically  connecting  one  of  the  members  of  the  first 
motor  with  the  movable  member  of  the  second,  a  source  of  alternating  cur- 
rents, means  for  electrically  connecting  the  primary  member  of  each 
motor  with  said  source  of  currents. 
606,076.  ELECTRIC  ALARM  SYSTEM;  A.  Ovenden,  of  Akron,  Ohio.  App. 
filed  Sept.  24.  1897.  In  an  electric-circuit  closer,  an  inclined  way,  consist- 
ing of  a  plurality  of  independent  super-imposed  members,  each  comprising 
a  conducting  rail  and  a  non-conducting  rail  having  a  portion  of  its  face 
composed  of  conducting  material,  and  a  roller-circuit  closer. 


No.  606,056. — Alternating  Current  Electric  Motor. 

6o6,!o8.  ELECTRIC  ARC  LAMP;  F.  Wright,  of  Newburgh,  N.  Y.  App. 
filed  Oct.  7,  1897.  An  arc  lamp,  comprising  two  magazines  for  containing 
carbons,  tubes  extended  from  the  lower  ends  of  said  magazines  and  con- 
verging, carbon-locking  devices  on  said  tubes,  means  for  automatically 
operating  said   locking  devices,  and   stop-fingers  on  the  tubes. 

606,127.  ELECTRODE  FOR  ARC  LIGHTS;  Chas.  S.  Dolley,  of  Philadelphia, 
Pa.  App.  filed  Nov.  21,  1896.  An  electric  arc  electrode  for  use  in  con- 
nection with  electric  arc  lamps,  the  same  consisting  of  calcium  carbide 
(Ca,  C),  of  size,  shape  and  resistance  proportionate  to  the  amount  of  cur- 
rent used. 

606,162.  TELEPHONE-EXCHANGE  SYSTEM;  \V.  \V.  Dean,  of  St.  Louis. 
Mo.  App.  filed  Feb.  5.  1807-  In  a  telephone  system,  the  combination  with 
a  telephone  line  extending  from  an  exchange  to  a  plurality  of  sub-stations, 
of  a  plurality  of  positively  and  negatively  polarized  bells  and  clectromag- 


jrc./^<«rz.e  '^■i 


No.  606.171   — SHUNI     F(tK    IClKCTKK     ClKCUITS. 

nctH  ciiuncctcd  therewith  located  at  the  Hub-Htiitionfl,  mcchnnical  uirnnw 
controlled  by  naid  elect  roningnetN  for  prevent  ing  the  aclviiilinK  of  mi  id 
lielU,  and  meanpt  at  the  central  onicc  for  including  ttaid  electromagnets 
in  a  circuit  with  direct  current  with  positive  f>r  negative  Hign.  and  including 
ptaid  bclU  in  circuit  with  ringing  current  of  poNilive  or  ncgiiiivc  sign. 

fi*/M7i.  SHIINT  Ff)R  EI.KCTRir  CIRCIMT.S:  O.  H.  Shnllcnbcrger,  of 
Roehetlcr,  Pn.  Ajip.  filed  April  aj,  1807.  A  composite  nhunt,  having  a 
plurality  ol  multiple  re«i%tancefi  differently  affected  by  rhangen  in  the  tern- 
prrature  of  titc  Hiir rounding  air.  «aid  re<il<«tHrtreH  being  connected  to  net 
conjointly   in    modify ing   the   efTect   of   Kaid   chanKet   in   temperature. 
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The  result  was  a  very  small  attendance  of  only  about  twenty  out- 
of-town  members,  which  is  decidedly  unsatisfactory,  considering 
that  the  mcinbership  of  the  institute  numbers  about  lioo.  In  meet- 
ings such  as  these  the  members  of  the  institute  become  merely  con- 
tributors to  and  readers  of  a  periodical  entitled  "The  Proceedings." 
Conventions  are  a  great  advantage,  particularly  in  the  discussions 
they  pennit,  which  often  are  of  more  value  than  the  papers  them- 
selves. If  institute  conventions  are  to  be  held,  some  effort  should 
certainly  be  made  to  increase  the  attendance. 


The  suggestion  made  by  Dr.  Kennelly  in  his  inaugural  address 
(to  be  found  in  another  column)  that  the  institute  classify  and  pub- 
lish the  thesis  work  undertaken  in  the  various  colleges  throughout 
the  country  year  by  year  is  a  most  valuable  one.  At  present  each 
college  works  more  or  less  independently  and  in  ignorance  of  the 
results  previously  obtained  in  the  same  line  in  other  institutions, 
and  but  little  of  the  work  done  comes  to  the  notice  of  those  con- 
nected with  the  electrical  industries  who  might  profit  by  it.  The 
latter  may  object  that  such  work  is  done  by  undertrained  recruits 
and  is  hence  of  comparatively  little  value,  but  the  guidance  of  in- 
structors unbiased  by  trade  affiliations  and  comprehending  thor- 
oughly the  phenomena  involved  more  than  overcomes  the  objec- 
tion. 


THE    LOSSES   BETWEEN  THE   STATION    METER  AND  THE   CONSUHERS 
METER. 

In  an  attempt  to  fi.x  a  proper  rate  of  payment  for  electric  current 

the  approximate  cost  per  kw-hour  at  the  switchboard  being  known, 
it  is  highly  desirable  to  get  some  idea  of  the  ratio  between  the 
power  indicated  by  the  consumers'  meters  and  the  corresponding 
power  at  the  station  switchboard.  In  a  paper  read  before  the 
American  Institute  of  Electrical  Engineers  and  abstracted  in  an- 
other column,  Mr.  W.  F.  White  points  out  the  astonishing  loss  of 
60  or  70  per  cent,  in  customary  practice  with  alternating-current 
systems  and  house  to  house  transformers,  and  attempts  to  account 
for  it  largely  by  the  transformer  core  losses.  There  are  other 
causes  for  a  large  part  of  this  lamentable  discrepancy.  Integrating 
wattmeters  with  shunt  coils  are  now  customarily  used  for  consum- 
er's meters,  and,  although  the  loss  in  the  shunt  winding  may  seem 
at  first  sight  very  small,  amounting  to  about  10  watts  for  a  lOO-volt 
meter,  it  must  be  remembered  that  this  loss  is  a  constant  one,  and 
amounts  to  about  one-quarter  kw-hour  per  meter  per  day.  If  the 
meter  measures  up  about  one  kw-hour  per  day  (this  being  a  fair 
average  load  in  private  house  and  small  store  service)  there  is  a 
loss  right  here  of  20  per  cent. 


The  meter  is  also  responsible  for  part  of  this  discrepancy  in  an- 
other way.  Every  service  must  be  provided  with  a  meter  of  suffi- 
cient size  to  carry  the  maximum  load.  In  residence  lighting  this 
load  may  occur  once  or  twice  per  year  at  the  time  of  some  special 
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festivity.  The  daily  peak  of  a  meter-load  curve  may  rise  to  one- 
quarter  or  one-third  of  the  meter's  capacity,  the  average  load  being 
perhaps  s  or  10  per  cent,  of  the  same  quantity.  At  these  low  loads 
meters  almost  invariably  run  slow  and  the  one  or  two  lights  left 
on  all  night,  or  occasionally  turned  on  during  the  day  time,  often  do 
not  start  the  meter  at  all.  In  this  way  a  meter  which  indicates  cor- 
rectly at  full  load  may  really  indicate  only  about  50  per  cent,  of  the 
power  that  passes  through  it  in  actual  service,  this  being,  it  is  safe 
to  say,  a  reasonable  estimate  in  residence  service. 


This  means,  of  course,  no  real  loss  of  power.  It  practically 
amounts  to  giving  the  consumer  a  lower  rate  than  that  intended, 
and  can,  of  course,  be  corrected  by  keeping  the  nominal  rates 
up.  It  has  the  unfortunate  effect,  however,  of  giving  consumers 
with  a  low  consumption  per  lamp  installed  a  lower  rate  than  those 
with  a  higher  consumption  per  lamp,  thus  giving  exactly  the  re- 
verse efifect  of  that  aimed  at  in  the  Wright  demand  system.  It  may 
be  well  also  to  point  out  the  fact  that  both  these  sources  of  loss  are 
as  serious  in  direct-current  systems  where  integrating  wattmeters 
are  used  as  in  alternating.  Unfortunately,  the  power  factor  of  the 
meter  load  cannot  be  improved  as  can  that  of  the  transformer  load 
by  grouping  services  on  one  large  instrument. 


A  PROniSI.NQ  HARKET. 

Whatever  other  results  may  follow  the  war  now  in  progress,  it 
seems  definitely  certain  that  our  trade  with  certain  tropical  regions 
is  on  the  point  of  being  greatly  enlarged.  Assuming,  as  seems  most 
likely  at  this  time,  that  we  will  occupy  the  Philippines  for  an  in- 
definite period  and  divert  to  ourselves^  the  trade  of  those  islands, 
besides  introducing  upon  them  many  of  the  appliances  of  civiliza- 
tion they  do  not  at  present  enjoy,  it  seems  proper  to  consider  the 
bearing  that  this  expansion  of  trade  will  have  upon  the  electrical 
industry  and  what  class  of  manufactures  will  most  likely  be  de- 
manded there. 


Probably  the  largest  demand  will  be  for  telephone  and  telegraph 
apparatus  and  supplies  and  electric  light  machinery.  If  the  cofTee, 
tobacco,  hemp  and  sugar  industries  are  to  be  systematized  in  proper 
American  fashion,  there  will  no  doubt  be  a  considerable  demand  for 
motor-driven  machinery.  Among  the  smaller  articles  that  will  find 
a  ready  sale  will  be  fans  of  all  kinds.  To  this  day  the  problem  of 
an  efficient  mechanical  or  electrical  substitute  for  the  punkah  coolie 
—the  man  who  pulls  the  string  that  works  the  flapping  fans  that 
make  night  endurable  in  India— has  not  been  solved.  The  difficulty 
with  the  human  machine  is  that  it  sleeps,  under  which  circumstances 
its  employer  wakes.  While  punkahs  do  not  at  present  seem  to  be 
the  fashion  in  the  Philippines,  it  is  unquestionable  that  the  exigen- 
cies of  one  of  the  hottest  climates  on  the  globe  require  some  sort 
of  air-cooling  or  moving  mechanism,  and  our  enterprising  fan  man- 
ufacturers should  be  on  the  alert. 


The  conditions  on  the  vast  sugar  and  tobacco  estates  in  Cuba 
seem  to  be  especially  favorable  for  the  use  of  a  system  of  electric 
transmission.  Many  of  these  plantations  operate  railways  for  the 
hauling  of  the  cane,  etc.  and  much  machinery  is  used,  even  now,  in 
the  various  stages  of  the  sugar  industry.  Under  different  conditions 
there  is  no  doubt  that  this  industry  will  be  man.aged  in  a  more  pro- 
gressive manner,  and  thai  it  will  be  a  field  for  profitable  extension  of 
electrical  methods.  There  is  not  a  single  line  of  electric  railway  in 
Cuba,  though  it  has  four  cities  of  over  50,000  population.  There 
were,  before  the  outbreak  of  the  recent  insurrection,  about  3000 
miles  of  telegraph  lines  in  the  island,  and  about  1000  miles  of  rail- 
way, a  good  deal  of  the  latter  being  narrow  gauge  road  on  the  sugar 
estates. 


A  REMARKABLE  INSTANCE  OF  INCANDESCENT  ILLUMINATION. 

A  most  beautiful  setting  for  an  attractive  illumination  has  been 
provided  at  Omaha  by  the  highly  commendable  work  of  the  archi- 
tects and  the  landscape  gardener  of  the  Trans-Mississippi  Exposi- 
tion. The  buildings  about  the  Grand  Court  of  the  exposition  are 
all  purely  classical  in  style,  similar  to  those  at  the  World's  Fair  in 
Chicago,  but  on  a  somewhat  smaller  scale,  and  also  much  more 
harmonious,  there  being  no  architectural  incongruities  whatever. 
No  building  is  allowed  to  be  out  of  proportion,  or  especially  prom- 
inent, thus  dwarfing  the  general  efifect.  The  scene  is  a  very  beauti- 
ful one  by  day  in  spite  even  of  the  dazzling  efTect  of  the  sunlight 
on  the  white  structures,  but  by  night  with  the  soft  artificial  illumi- 
nation it  is  one  that  cannot  be  described  but  must  be  seen  to  be 
appreciated. 


The  lighting  is  undoubtedly  quite  a  triumph  of  the  incandescent 
electric  lamp.  The  great  court,  some  2500  feet  in  length  by  400  feet 
in  width,  the  lagoon  in  its  centre  and  the  buildings  surrounding  it, 
are  apparently  quite  brilliantly  illuminated  without  the  use  of  a 
single  arc  lamp.  The  rigid  exclusion  of  the  latter  is  probably  the 
main  cause  of  the  success  of  the  lighting  system.  Some  twenty 
odd  thousand  8  and  i6-cp  lamps  are  used,  the  former,  as  a  rule, 
outlining  the  principal  architectural  lines  of  the  buildings  fronting 
the  court,  and  the  latter  mounted  in  clusters  on  the  tops  of  deco- 
rative columns.  The  result  is  an  illumination  highly  diffused,  wide- 
ly distributed  and  with  no  points  of  intense  brilliancy,  the  highest 
intrinsic  brilliancy  being  that  of  the  3.1-watt  filaments.  Advantage 
is  thus  taken  of  the  optical  principle  that  the  retina  adjusts  itself  to 
the  points  of  greatest  intrinsic  brilliancy  in  the  field  of  view,  open- 
ing wider  and  allowing  more  light  to  enter  the  eye  if  the  brilliancy 
of  these  maxima  is  reduced. 


To  take  the  fullest  advantage  of  this  principle  in  general  illumina- 
tion the  intrinsic  brilliancy  of  the  whole  field  of  view  should  be  the 
same,  and  the  Grand  Court  of  the  Omaha  Exposition  probably  real- 
izes this  efifect  more  nearly  than  any  other  large  area  ever  illumi- 
nated artificially.  The  pure  white 'untinted  staff  of  the  buildings  and 
of  the  decorative  columns  and  colonnades  gives  a  diffused  reflection 
of  the  incandescent  lighting  with  a  brilliancy  not  nearly  so  much 
below  that  of  the  lamps  themselves  as  though  arc  lamps  had  been 
used.  The  effect  is  a  most  delightfully  pleasing  one,  the  soft  glow 
of  the  myriads  of  lights  resembling  somewhat  moonlight,  except 
for  its  greater  diffusion  and  the  consequent  absence  of  shadows. 
The  comparatively  yellow  light  of  the  incandescent  also  reflects 
from  the  water  in  the  lagoon,  givjng  a  beautiful  shimmer  over  the 
whole  surface,  an  effect  not  obtainable  with  arc  lamps.  The  light- 
ing of  such  an  enormous  area  with  incandescent  lamps,  especially 
with  the  limited  funds  available  in  this  case,  was  a  bold  undertak- 
ing, but  the  result  is  highly  successful. 


This  piece  of  lighliiig  illustrates  anew  the  advantages  of  diffusion 
in  artificial  illumination.  The  optical  effect  of  the  naked  arc  in 
blotting  out  a  background  has  long  been  recognized,  especially  by 
those  riding  or  driving  in  streets  thus  illuminated,  the  difficulty  of 
seeing  anything  beyond  such  an  arc  being  well  known.  The  deci- 
sion as  to  (he  means  of  illumiiialion  in  any  given  case  should  not 
be  based  solely  on  the  maximum  number  of  candle  power  per  kilo- 
wall,  a  far  more  effective  illumination  being  perhaps  obtainable 
will)  a  .smaller  aggrcgalc  candle  power,  especially  in  cases  where 
there  is  no  occasion  for  lighting  of  any  considerable  intensity,  as 
there  is  in  reading  rooms  and  art  galleries,  and  where  the  eye  may 
be  coaxed  or  deceived,  so  to  speak,  into  adjusting  itself  In  a  com- 
paratively faint  illumination. 
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The  Lighting  of  the  Trans-Mississippi  Exposition.* 


ESIDE  the  electrical  exhibits, 
descriptions  of  which  may  be 
found  in  another  column,  the 
Trans-Mississippi  Exposition 
is  of  interest  because  of  its 
extensive  electrical  illumina- 
tion. The  power  plant  supply- 
ing all  the  current  used  in  the 
exposition  is  removed  a  dis- 
tance from  the  Grand  Court, 
and  is  very  evidently  of  a  tem- 
porary character.  The  build- 
ing consists  of  two  wooden 
structures  side  by  side,  with 
modern  wooden  floors,  wooden  roofs  and  corrugated  iron  sheath- 
ing, each  crowiied  by  a  monitor.  Six  steel  stacks  rise  in  a 
straight  row  from  the  monitor  of  the  boiler  room  to  a  height  of 
140  feet,  giving  the  plant  a  characteristic  appearance.     The  boiler 


in  Chicago,  later  at  Atlanta  and  at  Nashville,  and  now  doing  duty 
in  a  fourth  exposition. 

The  lighting  of  the  grand  court  is  entirely  effected  by  incandes- 
cent lamps,  some  twenty  odd  thousand  8  and  l6-cp  lamps  being 
used  in  rows  on  the  prominent  architectural  lines  of  the  'buildings 
facing  the  court  or  in  groups  on  columns  near  the  water  front.  The 
court  is  some  2500  feet  long  by  400  feet  wide,  and  it  is  astonishing 
what  a  satisfactory  illumination  has  been  obtained  with  the  lamps 
used.  The  result  is  due  to  the  almost  perfect  diffusion  and  the  con- 
sequent uniformity  of   the  illumination. 

Rising  from  the  balustrade  on  the  water's  edge  about  the  whole 
lagoon  are  standards  simply  made  up  of  2-inch  iron  piping  painted 
white,  with  pedestals  and  crowns  carrying  circlets  of  12  or  i6-op 
incandescent  lights.  Back  further  from  the  water  front  between  the 
lagoon  and  the  buildings  are  fluted  Corinthian  columns  about  10 
feet  high,  also  carrying  crowns  of  incandescent  lights.  It  is  sur- 
prising what  an  illusion  as  to  the  height  of  the  buildings  is  efifected 
by  these  lights.  While  by  day  the  buildings  look  rather  low  in  com- 
parison with  the  great  size  of  the  court,  at  night  these  lights, 
comparatively  near  the  ground,  make  the  buildings  stand  up  to  a 


M.\tN  Engine  Room  of  Power  Plant. 


room  contains  six  Morrin  "Climax"  boilers,  four  of  which  are  ca- 
pable of  evaporating  22,500  pounds  of  water  per  hour  each,  and  two 
15,000  pounds  each.  This  boiler  plant  was  taken  from  the  Nashville 
exposition.  It  is  interesting  from  the  fact  that  about  3600  horse- 
power is  located  on  a  floor  space  about  25  x  100  feet. 

These  boilers  feed  a  group  of  seven  engines  in  the  engine  room 
belted  to  generators  of  various  types,  but  all  made  by  the  General 
Electric  Company.  For  a  more  full  description  of  these  engines  and 
generators  see  The  Electrical  World  of  April  30,  1898.  It  is 
unfortunate  that  at  this  lime  it  was  considered  necessary  to  adopt  a 
style  of  central  station  abandoned  in  all  high-grade  work  some 
years  ago,  but  the  temporary  character,  hasty  construction  and  tlu 
necessity  of  taking  what  can  be  had  for  show  purposes  in  such  work 
rendered  this  necessary.  The  current  is  distributed  on  series  arc. 
single-phase  alternating  and  soo-volt  direct-current  circuits.  All 
the  dynamos  are  run  independently.  The  lines  run  overhead 
throughout  the  grounds  except  in  the  immediate  neighborhood  of 
the  grand  court.  Here  they  run  underground,  and  it  is  interesting 
to  notice  that  they  are  carried  in  cables  made  by  the  Safety  Insu- 
lated Wire  and  Cable  Company,  originally  used  at  the  World's  Fair, 
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far  greater  apparent  heiglit,  and  of  course  correspondingly  increase 
the  apparent  distaiice  and  size  of   the  background. 

The  electric  fountain,  which  is  designated  by  the  name  "Nauti- 
lus," stands  at  one  end  of  the  lagoon  in  front  of  the  Government 
Building.  A  figure  of  Neptune  stands  on  a  column  in  the  centre 
of  the  fountain,  which  consists  simply  of  a  large  number  of  jets 
forming  sprays,  the  whole  being  some  100  feet  in  length  by  about 
half  that  distance  in  width.  These  sprays  are  illuminated  by  incan- 
descent lights  rising  just  above  the  surface  of  the  water,  socket  end 
down,  and  surrounded  by  ordinary  opalescent  shades,  giving  the  ef- 
fect of  water  lilies.  Further  illumination  is  also  effected  by  search- 
lights improvised  on  the  surrounding  colonnades,  the  more  perfect 
searchlights  ordered  having  been  appropriated  by  the  Government. 
This  simple  fountain  does  not,  of  course,  give  the  variety  of  effects 
that  can  be  obtained  from  those  illuminated  from  below  with  arc 
lights  and  colored  screens,  but  is  remarkably  pleasing,  considering 
its  simplicity  and  low  first  cost. 

The  lighting  effects  were  all  under  the  supervision  of  Mr.  Lu- 
ther Stieringer,  the  installation  of  the  entire  electrical  equipment 
being  in  the  hands  of  the  superintendent  of  the  Bureau  of  Power 
and  Light,  Mr.  Henry  Rustin.  Almost  all  of  the  special  construc- 
tion work,  including  all  the  electrical  work  on  the  fountain,  was  de- 
signed and  carried  out  on  the  grounds,  under  Mr.  Rustin's  superin- 
tendence.   ■ 

The  General   Meeting   of  the  American  Institute  of  Electrical 

Engineers. 


The  fifteenth  general  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  was  held  in  Omaha,  Neb.,  June  27,  28,  29  and  30. 
The  attendance  was  very  small,  owing  to  the  distance  from  the 
large  centres  of  population.  The  members  arrived  from  the  East 
early  Monday  morning,  June  27,  the  first  meeting  being  called  to 
order  by  President  A.  E.  Kennelly,  in  the  Omaha  "Bee"  Building, 

at    ID  A.    M. 

The  association  was  welcomed  to  the  city  by  a  representative  of 
the  City  Government,  by  G.  W.  Wattles,  president  of  the  Trans- 
Mississippi  Exposition  Company,  and  by  Mr.  Edward  Rosewater, 
manager  of  the  Department  of  Publicity  of  the  Exposition.  Invi- 
tations were  read,  inviting  the  members  of  the  association  to  vari- 
ous points  of  interest  in  and  about  Omaha,  after  which  Dr.  Ken- 
nelly read  the  inaugural  address,  which  may  be  found  in  another 
column.  On  motion  of  Professor  Goldsborough,  a  committee  of 
five  was  appointed  to  report  on  the  advisability  of  the  institute's 
undertaking  the  classification  and  publication  of  college  thesis  work 
proposed  in  the  president's  address.  The  members  of  the  commit- 
tee were  as  follows:  Prof.  W.  E.  Goldsborough,  Prof.  R.  B.  Owens, 
Dr.  H.  T.  Eddy,  Mr.  B.  J.  Arnold,  and  the  president,  ex-oi¥icio. 

In  the  discussion  of  the  address  the  much  debated  subject  of  the 
standardization  of  machinery  came  up,  Mr.  Sleinmetz  speaking 
strongly  against  specialization  and  citing  the  rapid  progress  of 
several  lines  of  work  in  America  compared  with  that,  in  Europe, 
such,  for  example,  as  electric  railway  work,  as  due  to  the  compar- 
atively greater  standardization  in  this  country.  He  spoke  also  of 
the  apparent  increase  of  specialization,  particularly  in  generators, 
due  to  the  coupling  of  the  latter  to  the  prime  movers  in  place  of 
belting,  and  stated  that  the  prime  mover,  as  a  rule,  was  chosen 
first  and  a  special  generator  was  called  for  to  suit.  Standard  speeds, 
voltage,  frequencies  and  sizes  are  badly  needed,  the  first  cost  of 
such  standard  machines  being  much  less  than  those  of  special  ma- 
chines, and  repairs  and  replacement  being  far  easier  and  cheaper. 
As  an  instance  of  the  serious  efTects  of  an  apparently  minor  speci- 
fication, the  call  on  the  part  of  the  cofisulting  engineer  for  an  insu- 
lation test  of  three  times  normal  voltage  instead  of  twice  the  nor- 
mal voltage  might  necessitate  the  construction  of  the  machine  on 
entirely  rlifTcrent  lines,  owing  to  the  lack  of  room  for  the  extra  in- 
stallation thereby  called  for,  increasing  the  cost  perhaps  50  or  100 
per  cent. 

Mr.  B.  J.  Arnold  stated  that  in  his  consulting  engineering  work 
he  found  the  greatest  need  of  standardization  was  in  the  matter  of 
speeds  of  engines  and  generators.  In  attempting  to  get  up  a  set 
of  specifications  on  which  competitive  Idds  rould  he  obtained,  it 
was  found  that  the  various  engine  biiiilders  difTcrcd  in  their  standard 
speeds,  as  did  the  various  generator  builders,  and  it  was  only  possi- 
ble to  effect  a  sort  of  compromise,  which,  as  a  rule,  meant  a 
specially  built  engine  and  generator,  no  matter  who  got  llie  con- 
tract. 

Following  the  discussion  a  paf)cr  was  read  by  Mr.  C.  P.  Slein- 


metz entitled  "The  Dielectric  Strength  of  Air,"  giving  most  valua- 
ble data  and  discussion  of  the  breaking-down  strength  of  air  gaps 
under  various  conditions,  with  alternating  voltages  up  to  150,000 
volts.  Tests  were  made  between  parallel  cylinders  of  different  di- 
ameters, between  sharp  points  and  between  spheres  of  different 
sizes,  and  complete  sets  of  curves  were  given,  illustrating  the  rela- 
tion between  the  voltage  and  the  breaking-down  strength.  This 
relation  for  distances  greater  than  6J4  inches  is,  as  a  rule,  linear, 
varying  from  40,000  volts  for  that  distance  to  141/2  inches  at  140,000 
volts,  these  figures  being  taken  with  a  smooth  core  alternator  and 
pointed  termina's.  One  interesting  point  in  the  paper  was  the  fact 
that  the  relation  is  so  definite  that  Mr.  Steinmetz  proposed  the  use 
of  a  spark  gap  as  a  voltmeter  for  high-potential  differences.  An- 
other peculiar  point  brought  out  was  the  fact  that  the  insertion  of 
a  thin  conductor  between  the  terminals  increases  the  break- 
ing-down strength  of  the  gap  in  spite  of  the  slight  reduction  of  the 
actual  thickness  of  the  insulating  medium.  Thus  with  a  lo-inch 
disc  midway  between  one-quarter-inch  spheres  at  about  9  inches 
distance,  126,000  volts  are  required  to  strike  across,  while  with  the 
disc  withdrawn  100,000  volts  will  strike;  or,  in  other  words,  with  a 
voltage  between  100,000  and  126,000  volts,  under  these  conditions, 
a  disruptive  discharge  will  take  place  between  the  spheres  unless 
the  electric  conductor  is  placed  between  them.  In  some  cases  the 
voltage  is  higher  than  that'necessary  Tor  a  single  stroke  through  air 
around  the  edge  of  the  disc.  No  difference  is  found  between  the 
action  of  similarly-shaped  waves  at  different  frequencies,  but  dif- 
ferences in  the  wave  forms  make  considerable  differences  in  the 
striking  distance. 

The  next  paper  read  was  that  on  "Two-Wire  Distributing  Sys- 
tems and  Lamps  at  220-240  Volts,"  by  John  W.  Howell. 

In  the  discussion  of  this  paper.  Prof.  George  D.  Shepardson 
brought  out  the  points  that  high-voltage  systems  should  be  planned 
with  an  ample  reserve  of  generating  machinery  for  the  following 
reasons:  First,  that  high-voltage  lamps  are  of  low  economy,  gen- 
erally 4  watts  per  candle-power  initial,  and,  on  account  of  the  diffi- 
culty of  geting  a  sufficiently  high  resistance,  are  generally  of  large 
candle  power,  starting  at  18  or  20  and  running  up  to  perhaps  22 
candle  power,  making  a  double  increment  of  the  load.  The  dyna- 
mos must,  therefore,  not  only  be  25  per  cent,  larger  because  of  the 
inefficiency  of  the  lamp,  but  about  20  per  cent,  more  on  account  of 
the  increased  candle  power  of  the  lamps.  Professor  Shepardson 
thought  that  the  disparity  between  the  no  and  220-volt  lamps  was 
likely  to  remain  since  any  improvement  in  the  one  would  effect  a 
similar  improvement  in  the  other.  One  reason  for  the  compara- 
tive perfection  of  the  220-volt  Professor  Shepardson  thought  to  be 
the  very  difficulty  in  manufacturing,  since  only  the  best  manufac- 
turers could  solve  the  problem  at  all,  while  any  one  could  make  a 
no-volt  lamp,  and  many  poor  lamps  of  this  voltage  are  consequent- 
ly on  the  market.  The  illumination  of  220-volt  lamps  is,  as  a  rule, 
steadier  than  that  from  no- volt,  since,  with  the  same  voltage  regu- 
lation, the  candle  powei-  varies  much  less  in  lamps  of  the  lower 
economy. 

In  further  discussion  Mr.  H.  IT.  Humphrey,  the  consulting  engi- 
neer of  the  Imperial  plant  of  St.  Louis,  stated  that  the  rate  of  im- 
provement of  the  220-volt  lamp  was  much  faster  than  that  of  the 
lower  voltages,  and  that  the  difference  between  the  two  would  in  his 
estimation  soon  vanish.  While  one  year  ago  it  was  difficult  to  get 
any  guananty  or  even  promises  from  the  lamp  manufacturers,  his 
company  has  lately  ordered  10,000  lamps  with  guaranties  nearly  as 
good  as  can  be  obtained  for  3.5  watt  no-volt  lamps.  The  guaran- 
teed life  was  just  as  high,  but  the  drop  in  candle  power  was  allowed 
to  be  a  little  greater. 

A  paper  by  Mr.  Charles  F.  Burgess  on  "A  Capillary  Electronirtor 
for  Electrical  Measurements"  was  then  read.  This  pai)er  described 
.111  instrument  making  use  of  the  change  of  surface  tension  of  two 
li<|uids  in  contact  in  a  capillary  tube  and  the  conso(|uent  movement 
of  the  meniscus  upon  the  applicatioTi  of  a  potential  difference  to  the 
two  liquids.  Such  an  instrument  is  useful  in  the  place  of  a  sensi- 
tive galvanometer,  being  comparatively  portable,  simple,  rapid  in 
its  indications,  of  low  first  cost  and  free  from  the  effects  of  me- 
chanical vibration  and  varying  magnetic  fields.  The  inslrument  de- 
scribed resjionds  to  a  difference  of  potential  of  o.ooi  of  a  volt,  and 
with  proper  allrnlion  to  construction  and  the  use  of  a  suitable  mi- 
scroscoi)e  its  sensibility  may  be  increased  lenff)I(l  or  even  more. 
It  is  a  polarized  inslrument,  the  movement  of  the  meniscus  being 
reversed  by  a  reversal  of  the  polarity,  and  it  is  useful  for  almost  any 
delicate  applications  of  the  zero  ntelhod,  particularly  those  modifi- 
cations of  the  Whcatslonc  bridge  methods  for  (he  measurement  of 
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resistance,  inductance  and  capacity.  The  meniscus  moves  with 
great  rapidity,  and  it  has  been  shown  that  alternating  curves  of  a 
frequency  of  120  cycles  per  second  may  be  obtained  by  a  photo- 
graphic record  of  the  excursions  of  the  meniscus. 

After  the  reading  of  this  paper  the  meeting  adjourned  until  the 
neict  morning. 

An  afternoon  excursion  was  made  to  the  Omaha  &  State  Smelt- 
ing Works  and  to  the  shops  of  the  Union  Pacific  Railroad.  In  the 
evening  the  delegates  attended  a  complimentary  initiation  by  the 
Knights  of  Ak  Sar  Ben,  and  also  rode  out  to  the  exposition  to 
view  the  illumination. 

PROCEEDINGS    OK    TUESDAY,  JUNE    2S. 

After  the  meeting  was  called  to  order  a  paper  on  "A  Modern 
Electric  Central  Station"  was  read  by  the  author,  George  A.  Da- 
mon. An  abstract  of  this  paper  will  be  found  in  another  column 
of  this  issue. 

In  answer  to  Prof.  F.  B.  Crocker's  criticistn  of  the  reduction  of 
the  necessary  reserve  capacity  by  the  Arnold  coupling  system,  Mr. 
B.  J.  Arnold  explained  that  there  is  no  such  reduction  in  genera- 
tors, but  that  the  engines  are  so  made  that  they  can  run  at  100  per 
cent,  overload  by  using  live  steam  in  both  high  and  low-pressure 
cylinders,  and  the  necessity  of  an  engine  reserve  is  thus  done  away 
with.  This  effect  could  not,  of  course,  be  obtained  with  ordinary 
direct-coupled  units,  as  the  generator  would  not  stand  the  overload. 

In  answer  to  a  criticism  by  Mr.  Steinmetz  on  the  difficulty  of 
aligning  such  a  long  shaft,  Mr.  Arnold  said  that  each  shaft  or  quill 
is  supported  in  but  two  bearings,  and  only  when  they  are  coupled 
together  is  there  any  likelihood  of  difficulty,  and  then  but  little,  as 
the  coupling  arrangements  give  some  radial  flexibility. 

In  answer  to  a  question  concerning  the  procedure  in  case  of  a  hot 
bearing  in  the  middle  of  the  line,  Mr.  Arnold  stated  that  the  boxes 
are  readily  removable  without  disturbing  the  shaft  and  that  they  are 
all  water  jacketed. 

Following  this  discussion  the  preliminary  report  of  the  Com- 
mittee on  Standardization  was  read  by  title  and  discussed.  Mr. 
Steinmetz  spoke  of  the  difBculties  found  in  nomenclature,  the  old 
terms,  direct  and  alternating-current  generators,  being  non-applica- 
ble in  many  cases,  and  the  adjectives  commutating,  rectifying,  syn- 
chronous and  induction  being  used  instead. 

The  difficulties  of  determining  the  proper  division  of  the  losses 
between  windage,  bearing  friction,  brush  friction,  etc.,  led  to  the 
practical  necessity  of  charging  all  of  them  against  the  prime  mover 
in  the  case  of  direct-coupled  machines.  The  advantage  of  the  re- 
sistance method  of  measuring  rise  of  temperature  over  the  ther- 
mometer method  was  stated  to  be  on  account  of  the  abnormal 
condition  likely  to  exist  at  the  point  where  the  thermometer  is 
situated  and  the  better  general  average  thereby  obtained  by  the  re- 
sistance method.  The  resistance  method,  as  a  rule,  gives  higher 
indications  than  the  other. 

As  to  the  question  of  insulation  specifications  it  was  pointed  out 
that  these  are,  as  a  rule,  too  high,  and  that  insulation  against  volt- 
age is  also  insulation  against  heat,  thereby  reducitig  the  capacity  of 
the  machine.  Disruptive  lightning  discharges  are  so  much  higher 
in  pressure  than  machine  voltages  that  the  difference  between  their 
effects  on  insulation  that  will  stand  three  times  the  normal  voltage 
and  one  that  will  stand  one  and  one-half  times  is  slight.  In  regard 
to  standard  frequencies,  of  which  the  committee  proposed  four — 
namely,  25,  40,  60  and  120  cycles — Mr.  Charles  F.  Scott  thought  it 
better  to  adopt  but  three — namely,  30,  60  and  120  cycles. 

After  the  thanks  of  the  association  was  expressed  for  the  com- 
mittee's valuable  work,  the  meeting  adjourned. 

The  afternoon  and  evening  were  spent  at  the  Trans-]\Iississippi 
Exposition. 

PROCEEDINr.s   OF   WEfNESDAY,    JUNE   2g. 

The  first  paper  read  was  that  of  Mr.  Ernst  J.  Berg  on  "Transmis- 
sion and  Distribution  of  Power  for  Railway  Service,"  an  abstract  of 
which  will  appear  in  these  columns  at  a  later  date. 

Following  this  Mr.  Albert  H.  .Armstrong  read  his  paperon  "Some 
Phases  of  the  Rapid  Transit  Problem,"  giving  a  detailed  discussion 
of  the  power  necessary  for  the  transmission  of  a  given  weight  over 
a  given  distance  at  various  rates  of  acceleration  and  retardation. 
It  was  shown  clearly  that  for  short  runs  the  following  conclusions 
may  be  drawn : 

First.  The  rate  of  acceleration  determines  the  energy  consump- 
tion for  a  given  run,  and  since  this  energy  consumption  decreases 
with  increased  rate  of  acceleration,  the  train  should  be  brought  up 


to  speed  as  quickly  as  possible  and  allowed  to  coast  to  secure  the 
minimum  energy  input. 

Second.  The  maximum  current  input  during  the  acceleration  in- 
creases with  the  rate  of  acceleration,  and  hence  limits  the  rate  at 
which  a  train  can  be  accelerated  with  a  given  feeder  loss  or  feeder 
investment. 

Third.  In  order  to  reduce  the  average  energy  consumption  and 
also  the  maximum  current  input  to  a  minimum  for  a  given  run,  a 
due  amount  of  acceleration  should  take  place  on  the  motor  curve 
after  starting  resistance  is  cut  out,  hence  a  motor  should  be  care- 
fully proportioned  for  the  work  it  has  to  do. 

Fourth.  A  normal  amount  of  coasting  should  be  permitted  after 
power  is  shut  off,  partly  to  provide  a  margin  to  allow  for  errors  of 
judgment  of  the  motorman,  but  largely  because  this  is  the  most 
efficient  method  of  accelerating  a  train.  On  no  account  should  the 
maximum  speed  be  continued  by  supplying  the  motors  with  just 
sufficient  current  to  overcome  train  friction,  as  this  method  of  ac- 
celerating is  extremely  wasteful  and  inefficient. 

It  was  pointed  out  that  only  from  15  to  20  per  cent,  of  a  fully 
loaded  train  consists  of  a  paying  load,  and  with  an  average  load  this 
percentage  is  reduced  to  10  or  less.  In  rapid-transit  work  at  least 
ten  times  the  energy  required  to  overcome  friction  alone  must  be 
expended  in  the  acceleration  of  the  train,  only  to  appear  as  heat  in 
the  brake  shoes  when  bringing  the  train  to  rest.  Hence,  the  actual 
efficiency  of  our  modern  methods  of  transporting  passengers  is  re- 
duced to  less  than  i  per  cent,  of  the  total  energy  delivered  to  the 
train.  One  possible  method  of  improving  this  condition  in  many' 
cases  is  the  use  of  a  profile  so  arranged  as  to  accelerate  and  retard 
the  trains  by  gravity  on  leaving  and  approaching  stations,  respec- 
tively. A  complete  discussion  of  the  effects  of  the  application  of 
this  system  was  given  in  the  paper. 

In  the  discussion  of  the  paper  the  great  savings  that  can  be  ef- 
fected by  training  the  motormen  to  a  proper  use  of  the  controller 
were  brought  out. 

After  the  discussion  Dr.  George  L.  Miller  was  introduced  to  the 
convention  and  spoke  on  the  subject  of  a  power  production  and 
transmission  plant  designed  for  the  supply  of  electric  power  to 
Omaha  from  the  water  of  the  Platte  River.  An  available  head  of 
138  feet  was  stated  to  he  obtainable  at  a  point  6  miles  from  Omaha, 
with  sufficient  water  to  give  20,000  horse-power  continuously,  this 
requiring  a  canal  which  had  already  been  laid  out. 

A  paper  on  "The  Commutated  Curve  of  a  Composite  Wound 
Alternator,"  by  Prof.  D.  C.  Jackson,  was  then  read  by  title.  This 
paper  gave  the  results  of  tests  upon  a  50-kw  125  cycle  alternator, 
the  commutated  current  in  the  series  field  coils  being  plotted  under 
various  loads.  The  curves  showed  that  the  commutated  curves 
have  practically  the  same  form  as  the  original  waves  of  current  in 
the  armature  (with  alternate  loops  inverted)  except  in  regions  oc- 
cupying about  25°  on  either  side  of  the  zero  points  of  the  original 
waves.  Within  these  regions  the  commutated  waves  do  not  come 
to  zero  and  they  take  a  characteristic  toothed  shape,  as  is  to  be  ex- 
pected from  the  effect  of  the  self-induction  of  the  field  windings 
when  they  are  short  circuited  by  the  brushes  on  the  commutator. 
The  curves  were  taken  by  means  of  the  balance  or  potentiometer 
method,  using  the  capillary  electrometer  described  in  the  paper  by 
Mr.  Burgess,  noticed  above. 

In  the  absence  of  the  author  a  paper  by  Mr.  Arthur  V.  Abbott, 
on  the  "Evolution  of  the  Line  Signal."  was  read  by  the  secretary. 
An  abstract  of  this  paper  will  be  published  in  these  columns  later. 

Prof.  George  D.  Shepardson  then  read  his  paper  on  "Some  Tele- 
phone Disturbances  from  Electrical  Generators,"  describing  a  study 
of  the  effects  of  commutated  currents  (particularly  street  railway 
currents)  on  common  return  telephone  lines.  The  paper  pointed 
out  that  the  effect  was  often  due  to  plain  leakage,  as  considerable 
difference  of  potential  between  the  telephone  system  and  the  ground 
can  often  be  detected.  The  disturbances  are  largely  due  to  the 
waves  set  up  by  the  imperfections  of  commutation,  and  they  can  in 
the  case  of  lighting  circuits  be  partially  damped  out  by  large  self- 
inductive  coils  in  the  feeders.  In  railway  circuits,  however,  such 
self-induction  would  be  required  in  every  car  as  well. 

After  the  reading  of  this  paper  a  resolution  of  thanks  to  the  local 
Committee  on  Arrangements  was  voted,  the  obituary  notice  of  Dr. 
Charles  E.  Emery  was  ordered  printed  in  the  transactions,  and  the 
meeting  adjourned. 

In  the  afternoon  the  delegates  visited  the  extensive  packing 
houses  in  South  Omaha,  and  in  the  evening  a  trolley  ride  to  Coun- 
cil Bluffs  was  largely  attended. 
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The  Present  Status  of  Electrical  Engineering.* 


BY    DR.    A.    E.    KENNELLY. 

While  mechanical  engineering  may  be  said  to  have  an  antiquity 
coeval  with  civilization,  its  latest  offshoot,  electrical  engineering, 
only  came  into  existence  with  the  advent  of  the  electric  telegraph 
some  sixty  years  ago.  For  the  greater  part  of  this  time,  electrical 
devclopnjent  was  confined  to  the  telegraphic  industry,  but  with  the 
extended  introduction  of  the  arc  and  incandescent  lamps,  the  utili- 
zation of  the  magnetic  properties  of  iron  and  steel  made  rapid 
progress  in  dynamo  construction,  so  that  the  magnetic  properties 
of  steel  now  play  almost  as  important  a  part  in  the  advance  of  civ- 
ilization as  do  their  mechanical  properties. 

By  far  the  greater  proportion  of  electric  development  has  come 
within  the  past  decade  and  a  half.  Looking  back  from  the  Trans- 
Mississippi  Exposition  at  Omaha  of  to-day,  to  the  International 
Electrical  Exhibition  of  Philadelphia  in  1884.  the  birth-place  of  the 
American  Institute  of  Electrical  Engineers,  it  is  doubtful  whether, 
outside  of  telegraphy  and  telephony,  there  was  at  that  time  in  the 
United  States  a  total  investment  of  $1,000,000  in  electrical  applica- 
tions. The  words  ammeter  and  voltmeter  were  just  commencing 
to  be  generally  recognized,  and  of  electric  traction  there  was  none. 
At  the  present  time  the  capitalization  in  electrical  applications  in 
the  United  States  is  estimated  at  about  $1, 900,000,000. 

In  1884  a  50-kw  dynamo  was  considered  a  large  machine,  while 
a  loo-kw  Edison  steam  dynamo  was  justly  called  a  "jumbo."  At 
the  present  time  the  largest  size  of  generator  built  or  building  is 
of  4600-kw  capacity.  The  price  of  dynamos  in  1882  was  about 
20  cents  per  watt  of  output,  while  dynamos  of  similar  running  speed 
in  comparatively  small  sizes,  without  switchboards,  now  cost  about 
2  cents  per  watt.  The  great  reduction  in  price  represents  the  ag- 
gregated result  of  the  very  large  amount  of  labor  devoted  to  this 
branch  of  engineering  in  the  last  fifteen  years. 

It  is  interesting  to  notice  that  the  efficiencies  of  continuous  cur- 
rent dynamos  have  not  made  any  marked  nominal  advance  since 
the  birth  of  the  institute,  though  their  output  per  unit  of  mass  has 
considerably  increased.  Thus  the  50-kw  dynamo  tested  at  the 
Philadelphia  exhibition  is  stated  to  have  had  an  efficiency  of  ap- 
proximately 92  per  cent.,  and  this  would  be  considered  a  satisfac- 
tory performance  in  that  size  of  machine  to-day.  But,  whereas,  the 
output  then  was  only  6  watts  per  pound  of  net  weight,  the  output  of 
a  machine  of  similar  rating  and  speed  to-day  would  be  -about  10 
watts  per  pound.  In  other  words,  the  efficiencies  of  the  best  dy- 
namos of  1884  were  already  so  good  that  it  has  not  paid,  at  exist- 
ing costs  of  power,  to  markedly  improve  them,  and  such  improve- 
ments m  material  and  design  as  have  since  been  effected  have  en- 
abled manufacturers  to  increase  the  rating  or  yield,  and,  therefore. 
the  cheapness  of  the  machines.  It  seems  probable,  moreover,  that 
this  will  continue  to  be  the  direction  of  future  progress.  We 
scarcely  can  desire  more  efficient  machines  than  the  best  we  have 
now.  but  we  shall  always  desire  cheaper  and  more  powerful  ma- 
rhincs,  and  shall  welcome  any  improvements  which  lead  to  them. 

Another  evidence  of  the  development  in  dynamo  machinery  is  its 
improved  appearance.  Formerly  the  only  claim  possessed  by  such 
apparatus  was  utility.  More  recently  grace,  the  expression  of  un- 
conscious power,  has  supervened,  and  the  modern  dynamo  is  often 
pleasing  to  look  upon  as  well  as  useful  to  operate. 

Tilt  cost  of  generating  a  kw-hour  of  electric  energy  from  steam 
for  electric  lighting  api)ears  to  have  been  at  least  7.5  cents  at  the 
bus  bars  in  1884.  At  the  present  time  the  cost  of  delivering  a  kw- 
hour  to  large  street  railway  systems  from  steam  is  only  about  i 
'cnt,  and  the  power  house  operating  costs  arc  reported  in  sonic 
cases  as  low  as  half  a  cent.  In  municipal  electric  lighting  systems 
supplied  at  low  pressure  from  steam  central  stations  and  hamijered 
by  relatively  heavy  distributing  expenses,  the  retail  price  of  the 
kw-hour  varies  from  20  to  about  4V3  cents,  according  to  the  local- 
ity and  quantity  consumed.  Niagara  power  is  now  sold  to  con- 
sumers in  BufTalo  at  rates  varying,  according  to  the  amount  de- 
livered, from  2  cents  to  slightly  less  than  two-thirds  of  a  cent  per 
kw-hour  delivered. 

The  price  of  a  i6-cp  incandescent  lamp  sixteen  years  ago  was 
about  $1.  Now  it  is  about  18  cents.  The  best  lamps  at  that  lime, 
under  laboratory  conditions,  gave  about  0.28  mean  horizontal  nor- 
mal  P.riii'.h  candle  power  per  wait,  and  under  commercial  condi- 
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tions  about  0.20.  The  highest  pressure  for  which  they  could  then 
be  obtained  was  about  1 10  volts.  At  the  present  time  lamps  are 
obtainable,  giving  normally  0.4  mean  horizontal  British  candles  per 
watt,  while  under  commercial  conditions  the  average  lamp  nor- 
mally develops  about  0.25  candles  per  watt.  They  can  also  be 
obtained  (at  0.25  candles  per  watt)  for  pressures  up  to  240  volts, 
and  are  frequently  installed  on  220-volt  mains. 

Arc  lamps  were  already  so  far  advanced  in  1884  that  compara- 
tively little  improvement  in  their  effectiveness  has  taken  place,  the 
gain  having  been  made  in  economy  of  operation.  Thus,  the  car- 
bons which  cost  at  that  time  about  6  cents  apiece  now  cost  about 
2  cents  apiece.  The  inclosed  arc  lamp  has  of  recent  years  become 
popular,  owing  to  its  diffused  light  and  a  carbon  life  of  from  100  to 
150  hours. 

It  has  been  estimated  that  about  $600,000,000  have  been  invested 
up  to  the  present  time  in  electric  lighting  stations  and  plants  in  the 
United   States. 

The  best  storage  cells  tested  at  the  Philadelphia  exhibition  of 
1884  gave  a  yield,  under  laboratory  conditions,  of  3.4  watt-hours 
per  pound  of  electrodes  with  an  energy  efficiency  of  69  per  cent. 
when  discharged  at  the  mean  current  density  of  12  amperes  per 
square  foot  of  negative  plate  surface;  while  the  deterioration  was 
comparatively  rapid.  At  the  present  time  storage  cells  are  in 
use  giving,  under  laboratory  conditions,  a  yield  of  from  5  to  6 
watt-hours  per  poimd  of  charged  cell,  with  an  energy  efficiency  of 
about  85  per  cent.,  when  discharged  at  a  current  density  of  4.8 
amperes  per  square  foot  of  negative  plate  surface.  There  are  now 
storage  batteries  installed  in  the  United  States  to  the  aggregate 
capacity  of  about  56,000  kilowatt-hours.  The  largest  installation 
has  166  cells,  weighs  500  short  tons  and  has  an  eight-hour  discharge 
capacity  of  22,400  ampere-hours,  or  3136-kw  hours  at  140  volts 
pressure.* 

A  very  great  development  has  taken  place  in  the  direction  of 
electric  traction,  by  virtue  of  which  the  horse  car,  once  so  well- 
nigh  ubiquitous  in  city  streets,  has  almost  entirely  disappeared, 
while  electric  locomotives  of  1500  horse-power  have  even  made 
their  appearance  on  steam  railroad  tracks.  The  introduction  of  soft 
cast  steel  has  been  very  advantageous  to  the  electric  motor,  ena- 
bling its  output  to  be  increased  from  5  watts  per  pound  of  net  weight 
in  1884  to  about  14  watts  per  pound  in  street-car  motors  at  the 
present  time.  It  is  estimated  that  there  are  to-day  in  the  United 
States  about  14,000  miles  of  electric  railroad,  with  a  nominal  cap- 
ital of  about  $1,000,000,000,  and  employing  about  170,000  men. 

The  electric  transmission  of  the  power  of  falling  water  is  a 
branch  of  engineering  that  has  come  into  service  since  1884,  and  is 
making  rapid  strides,  owing  to  the  recent  successful  employment 
of  high  voltages  and  multiphase  alternating  currents.  It  has  been 
estimated  that  about  150,000  kilowatts  of  this  class  of  machinery  is 
installed  in  the  North  .-Vmerican  continent,  commercially  trans- 
mitting power  to  various  distances  up  to  85  miles,  at  various  pres- 
sures up  to  30,000  volts. 

The  alternating-current  induction  motor  has  become  very  pop- 
ular in  recent  years,  mainly  owing  to  its  powerful  starting  torque 
and  its  freedom  from  commutator  and  brushes.  A  burned-out  arma- 
ture, the  perpetual  source  of  dread  in  motor  operations  of  days 
gone  by,  is  practically  unknown  in  this  type  of  machine,  even  when 
put  to  severe  service.  Indeed  its  depreciation  under  fair  conditions 
appears  to  be  as  low  as  in  any  class  of  rotating  machinery. 

The  alternating-current  transformer  has  been  correspondingly 
improved.  dcveloi)ing  in  large  sizes  an  efficiency  of  about  98.5  per 
cent,  and  an  output,  when  cooled  by  external  pwwcr.  of  about  100 
watts  per  pound  of  weight. 

The  princijjal  engineering  value  of  electricity  to-day  lies  in  its 
adaptation  to  the  transmission  of  power  through  mills  or  cities,  or 
from  some  locality  where  power  is  cheap  to  others  where  it  is 
dear.  A  steel  rope,  by  its  bodily  motion,  can  transmit,  with  ap- 
preciable friction  and  depreciation,  some  hundreds  of  kilowatts  to 
a  distance  of  some  tlinusaiuls  of  feet.  A  bare  (|uicscent  copper 
rope,  hall  an  inch  in  diatnelcr.  and  supporlod  on  ))()les.  can,  by 
maintaining  an  effective  potential  of  10,000  volts,  by  the  motion  of 
electric  waves  over  its  surface,  transmit,  say,  2500  kilowatts,  with 
an  energy  loss  of  Iwo-lhirds  i)er  cent,  per  mile,  and  with  practically 
no  depreciation  except  that  of  the  poles  and  supports. 

The  use  of  high  pressures  has  thus  become  more  frequent  (lur- 
ing the  last  few  years.  Allcrnaling-currrnt  genrralors  are  now 
made  to  supply  io,o(K>  volts  at  their  terminals,  and  insulation  test- 
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ing  sets  have  been  made  for  producing  alternating  pressures  up  to 
100,000  volts  effective. 

The  appheation  of  electric  power  to  domestic  use  and  household 
comforts,  irrespective  of  illumination,  has  made  steady  progress. 
In  the  large  cities  the  fan-motor  day  load  of  summer  is  in  the 
aggregate  a  perceptible  quantity,  while  electric  ranges  and  heaters 
on  a  small  scale  have  found  favor  through  their  convenience. 

In  telegraphy,  comparatively  little  change  has  recently  taken 
place,  beyond  the  substitution  of  the  dynamo  or  dynamotor  for  the 
voltaic  battery,  and  of  copper  line  wire  with  some  5  ohms  per 
mile  for  iron  wire  with  some  13  ohms  per  mile.  About  1,000,000 
miles  of  telegraph  wire  are  now  strung  on  some  200,000  miles  of 
pole  line  in  the  United  States,  connecting  about  25.000  offices,  and 
working  an  invested  capital  of  about  $150,000,000. 

In  ^he  United  States,  the  uniformity  of  the  closed  circuit  Morse 
system,  simplex,  duplex  or  quadruplex,  is  only  varied  by  an  occa- 
sional ^^■heatstone  set.  This  crystallization  of  methods  is  not  due 
to  any  lack  of  invention,  or  capability  of  improvement  in  signal- 
ing speed,  but  rather  to  the  apparently  settled  belief  that  the  pres- 
ent systems  are  the  most  economical  under  existing  conditions  of 
traffic.  In  long  submarine  telegraphy,  the  pressure  of  increasing 
traffic  has  made  itself  more  distinctly  felt,  and  automatic  curb- 
senders,  have,  to  some  extent,  been  introduced,  but  the  physical 
difficulties  in  the  way  of  attaining  high  speeds  have,  as  yet,  been 
obviated  only  in  part  by  an  increased  expenditure  in  copper  and 
gutta-percha,  to  obtain  a  diminished  conductor  resistance  per  mile. 
Wireless  telegraphy  has  entered  its  experimental  stage,  and  bids 
fair  to  enter  practical  service  in  the  future,  at  least  within  a  limited 
range.  Its  public  use  thus  far  in  the  United  States  seems  to  have 
been  limited  to  blowing  up  at  stated  intervals,  in  the  recent  New 
York  Exhibition,  miniature  models  of  the  "Maine,"  at  a  distance 
of  some  25  metres  from  the  oscillator. 

In  telephony  the  most  notable  improvement  in  recent  years  has 
been  the  general  substitution  of  metallic  circuits  for  ground  return 
circuits,  with  great  advantage  to  the  convenience  and  effectiveness 
of  the  traffic.  At  the  present  time  conversation  is  carried  on  com- 
mercially up  to  a  distance  of  1800  miles,  and  quite  frequently  at 
distances  of  1500  miles.  There  are  at  the  present  time  in  the 
United  States  about  1,000,000  telephones  connected  with  the  tele- 
phone service  of  the  country,  employing  a  capitalization  of  about 
$100,000,000,  400.000  stations  and  about  900.000  miles  of  wire. 
Every  day  about  17,000  employees  make  on  the  average  more  than 
3,000,000  of  connections.  About  300.000  miles,  or  nearly  one-third 
of  the  total  length  of  telephone  wires,  have,  within  the  last  few- 
years,  been  made  up  into  aerial  and  subterranean  cables  within  city 
limits,  owing  to  the  reduction  of  the  electrostatic  capacity  effected 
in  such  cabled  wires  to  less  than  one-twelfth  of  a  microfarad  per 
mile. 

A  considerable  development  has  occurred  in  electro-thermic  and 
electrolytic  processes.  More  than  4000  kilowatts  of  Niagara  power 
are  now  employed  in  such  processes.  Among  electro-chemical 
processes  are  the  electrolytic  refining  of  copper  to  the  extent  of 
about  150.000  tons  annually,  the  production  of  aluminum,  the  pro- 
duction of  sodium  and  alkalis  and  the  treatment  of  ores.  Among 
electro-thermic  processes  are  the  production  of  the  carbides  of 
silicon  and  calcium  in  steadily  increasing  quantities. 

In  electrotechnical  theory  considerable  advance  has  been  made  of 
recent  years,  particularly  in  the  study  of  alternating  currents.  Ac- 
companying the  expansion  of  knowledge  in  the  various  branches 
there  is  a  tendency  among  them  to  combine  and  unite  into  one 
general  theory.  Thus,  while  the  low-tension  electricity  of  dynamo 
origin  was  once  regarded  as  something  so  dissimilar  to  high  ten- 
sion electricity  as  to  require  separate  treatment  and  classification, 
to-day  the  high  tensions  derived  from  alternators  through  step-up 
transformers  so  far  invade  the  territory  of  so-called  frictional  elec- 
tricity that  a  dividing  line  between  the  two  classes  can  no  longer 
be  maintained.  Similarly  telephony  and  telegraphy  are  coming  to 
be  regarded  as  sub-classes  of  alternating  current  power  transmis- 
sion, while  electricity  and  magnetism  cannot  properly  be  studied 
apart. 

Although  a  large  amount  of  electrical  work  is  done  in  physical 
laboratories  in  the  United  States,  a  comparatively  small  amount  of 
the  results  of  this  work  becomes  available  to  the  science  or  art  of 
electrical  engineering.  Each  year  sees  more  than  100  students 
engaged  in  experimental  thesis  work  after  a  laborious  training  and 
perparation   for  .several   years   in   the   technical   college.      Many   of 


these  men  have  the  time  and  facilities  to  do  the  best  experimental 
work  of  their  lives  under  the  guidance  of  their  instructors.  Some 
of  the  men  display  aptitude  and  interest  in  some  special  line  of 
research  in  which  they  would  be  best  left  untrammeled,  but  in 
most  cases  the  experimental  work  under  co-operative  guidance 
could  accomplish  a  great  deal  for  the  knowledge  and  progress  of 
our  branch  of  applied  science.  There  are  numerous  questions  con- 
cerning the  various  electromagnetic  properties  of  matter  and  of  the 
ether  that  are  of  great  and  growing  importance,  and  there  are  nu- 
merous scientific  subjects  of  immediate  practical  importance  that  it 
is  necessary  to  measure  and  observe,  so  that  by  uniting  the  avail- 
able experimental  resources  of  the  various  colleges  in  this  country 
under  a  common  leadership,  in  sympathy  with  the  college  instruc- 
tors, the  results  which  now  largely  fill  thesis  books  lying  on  ne- 
glected shelves  might  be  incorporated  into  permanent  results  for 
the  general  advancement  of  our  profession.  The  plan  would  in- 
volve practically  no  expenditure  beyond  the  voluntary  efforts  of 
those  upon  whom  the  duty  devolved  of  formulating  and  dividing 
the  subjects  of  research,  and  classifying  or  comparing  the  results 
attained.  Such  a  system  of  co-operation  among  the  students 
through  their  instructors  would  economize  a  large  amount  of  the 
most  skilled  technical  labor,  and  accelerate  progress  in  all  branches 
of  inquiry,  application  and  industry.  No  better  work  could  be 
undertaken  by  our  institute  than  the  fostering  of  such  an  organi- 
zation.   - 

The  technical  progress  of  a  profession  like  ours  is  shown  by  the 
precision  of  which  it  is  capable.  A  loose  nomenclature  begets 
looseness  of  observation  and  description  and  is  inconsistent  with  a 
high  degree  of  development  in  a  science  that  quickens  the  footsteps 
of  every  human  industry.  The  tendency  of  our  machinery  and 
definitions  to  become  standardized  is  apparent  in  the  impulse  which 
has  led  the  American  Institute  of  Electrical  Engineers  to  appoint  a 
cominittee  on  standardization,  the  preliminary  report  of  which  is 
to-day  laid  before  this  institute  for  consideration. 

In  connection  with  standardization  it  is  important  to  observe 
that  tfiere  has  been  of  recent  years  a  tendency  to  depart  from  the 
regular  standards  of  dynamo  machinery  built  by  the  manufacturers, 
in  favor  of  special  machinery  of  independent  design.  To  a  limited 
extent  this  is,  of  course,  necessary,  under  the  pressure  of  changing 
methods  and  conditions,  but  there  is  reason  to  believe  that  much 
more  special  machinery  is  built  than  necessity  can  warrant.  Not 
only  is  the  special  machinery  thus  ordered  or  specified  considerably 
more  costly  than  standard  machinery,  but  the  tendency,  by  inter- 
fering with  the  natural  shop  methods  of  standardizing  and  cheapen- 
ing protection,  prevents  regular  consumers  from  purchasing  stand- 
ard machinery  at  as  low  rates  as  would  otherwise  be  possible. 
When  we  consider  that  the  industrial  radius  of  application  of  elec- 
tricity mainly  depends  upon  the  first  cost  of  the  apparatus  it  em- 
ploys, it  needs  no  homily  to  drive  home  the  conviction  that  the 
unnecessary  introduction  of  special  machinery  is  a  puncture  in  the 
tire  of  progress. 

Our  institute  may  well  take  pride  in  the  share  which  it  has  taken 
in  the  electric  progress  of  the  fourteen  years  which  have  elapsed 
since  its  inception.  It  now  numbers  iioo  members.  Its  purpose  is 
to  aid  all  who  seek  to  acquaint  themselves  with  this  branch  of 
science  and  art,  and  to  set  the  stepping  stones  of  progress  in  the 
sands  of  time  for  the  advance  of  the  industrial  applications  of  elec- 
tricity. 


The    Coming    Meeting  of   the    American    Association   for  the 
Advancement  of  Science. 


The  preliminary  announcement  of  the  fiftieth  anniversary  meet- 
ing of  the  American  Association  for  the  Advancement  of  Science, 
in  Boston,  August  22-27,  1898,  has  been  made.  A  meeting  of  the 
council  will  be  held  on  Saturday.  August  20,  at  the  Rogers  Building 
of  the  Massachusetts  Institute  of  Technology,  and  the  meetings  of 
the  various  sections  of  the  association  will  be  held  in  the  immediate 
vicinity.  Many  foreign  scientists  have  been  invited  and  foreign 
educational  institutions  are  asked  to  send  delegates  to  the  meet- 
ings. A  number  of  affiliated  societies  will  meet  in  Boston  during 
the  same  week.  The  headquarters  of  the  council  will  be  at  the 
Copley  Square  Hotel  Further  details  of  the  arrangements  can  be 
obtained  from  the  local  secretary.  Prof.  H.  W.  Tyler,  iMassachu- 
setts  Institute  of  Technology,  Boston,  Mass. 
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A  nodern  Electric  Central  Station.* 


BY   GEORGE   A.    DAMON. 

The  plant  of  the  Imperial  Electric  Light,  Heat  and  Power  Com- 
pany, of  St.  Louis,  Mo.,  is  interesting  at  this  time,  as  it  is  a  good 
example  of   the  present  tendency  in  electric  po^-er  station  practice. 

The  designers  of  this  installation  were  not  burdened  at  the  outset 
with  the  complication  of  an  old  system  of  distribution,  nor  were 
they  confronted  with  the  necessity  of  adapting  their  new  station  to 
the  use  of  the  generating  machinery  already  on  hand.  Everything 
was  to  be  modern,  and  the  engineers  in  charge  of  the  work  were 
free  to  adopt  the  plans  which  seemed  best  suited  to  the  existing 
conditions.  The  territory  to  be  supplied  with  electrical  energy  was 
a  down-town  district,  and  the  load  to  be  expected  included  arc  and 
incandescent  lighting,  with  more  than  the  ordinary  amount  of  mo- 
tor work  for  elevators  and  light  manufacturing  establishments. 

The  system  which  has  been  adopted  as  the  one  best  fulfilling  all 
the  conditions  in  this  particular  case  involves  the  use  of  the  220- 
volt  incandescent  lamp;  the  location  of  the  station  as  near  as  pos- 
sible to  the  centre  of  distribution;  the  operation  of  generators  ca- 
pable of  delivering  direct  current  at  a  potential  of  500  volts,  a  spe- 
cial arrangement  of  the  generating  units,  and  the  installation  of  a 
storage  battery  in  the  plant  to  act  as  an  accumulator,  and  also  in 
parallel  with  the  generators  as  an  equalizer.  The  generators  are 
run  at  a  potential  enough  greater  than  440  volts  to  overcome  the 
line  loss,  and  the  motor  circuits  are  at  present  operated  at  this  po- 
tential. The  storage  battery  across  the  outside  mains  allows  220- 
volt  incandescent  lighting  on  the  three-wire  system. 

The  greatly  reduced  investment  required  for  copper  distributing 
feeders  for  a  220-volt  system  from  that  required  by  the  usual  direct- 
current  I  ID-volt  system,  the  enlargement,  therefore,  of 
the  territory  which  could  be  supplied,  as  well  as  the 
quality  of  light  and  the  possibility  of  operating  220- 
volt  motors  on  the  same  circuits,  and  thus  making  it 
possible  to  connect  in  many  motors  already  in  use  in 
the  city,  were  the  main  advantages  which  led  to  the 
adoption  of  the  220-voIt  lamp  .  The  comparative  lower 
efficiency  and  higher  first  cost  of  the  lamp  as  compared 
with  the  lio-volt  type  was  recognized,  but  these  points 
are  yielding  to  development,  and  it  is  thought  that  the 
difference  between  the  two  lamps  in  respect  to  effi- 
ciency and  price  is  sure  to  become  much  less  as  the  de- 
mand for  the  new  lamp  increases. 

Local  conditions  made  the  location  of  the  plant  a 
much  simpler  problem  than  is  usually  the  case.  To 
have  secured  free  water  for  condensation  purposes 
would  have  removed  the  plant  much  too  far  from  the 
centre  of  distribution.  The  difference  between 
drayage  charges  on  the  coal  delivered  to  the 
station  6n  its  present  site,  and  the  cost  of 
bridge  tolls  and  switching  charges  which 
would  have  been  necessary  if  the  coal  had 
been  delivered  directly  from  the  cars,  is  only 
15  cents  per  ton  in  favor  of  the  latter  plan,  and 
this  is  not  enough  to  justify  the  extra  expense  , 

in  feeders  which  would  have  been  required  to  secure  the  location  of 
the  plant  on  a  railroad  switch.  No  doubt,  therefore,  was  enter- 
tained in  regard  to  the  advisability,  in  this  particular  case,  of  carry- 
ing the  fuel  of  the  plant  in  wagons  from  the  railroad  to  the  station 
at  the  centre  of  supply,  rather  than  transmitting  the  product  of  the 
plant  over  copper  conductors  the   same  distance. 

The  advantages  of  5Uj>))lying  all  classes  of  service  from  one  tyjie 
of  generator,  thus  simplifying  the  distribution  circuits  as  well  as  the 
arrangement  of  the  station,  and  at  the  same  time  increasing  the 
economy  of  the  plant  by  reducing  the  amouni  of  both  fuel  and  labor 
required,  were  not  forgotten.  At  periods  of  light  loads  it  is  possible 
to  furnish  the  entire  output  for  incandescent  lamps,  arc  lights  and 
motors  from  one  generator,  while  during  the  hours  of  minimum 
demand  the  load  may  be  carried  by  the  accumulator. 

Fig.  I  shows  a  cross-section  of  the  station  and  indicate*  the  gen- 
eral compact  arrangement  of  the  plant  equipment,  which  was  made 
necessary  on  account  of  the  co^t  of  real  cslalc  in  the  vicinity  of 
the  site.  The  engine  room  and  the  boiler  rooms  arc  upon  the 
ground  level,  which  arrangement  insures  plenty  of  light,  good  venti- 
lation, and  convenience  in  operation.    The  engine  room  basement  is 

*A  pnprr  pren^nteU  at  the  OcncrAt  MrjMing  of  the  American  Inititutc  of 
Electrical  Enginrcrt,  Omaha,  June,  iHoO.    Abtlractcil. 


used  for  the  storage  batteries,  while  in  the  boiler  room  basement  is 
located  the  coal-storage  bin,  the  ash-handling  apparatus,  the  piping, 
pumps,  hot  well  and  condenser.  A  second  floor  is  added  to  the 
building  for  the  offices  of  the  company,  for  the  storage  of  supplies 
and  for  a  machine  and  repair  shop. 

The  furnaces  of  the  boiler  are  of  the  down-draft  type,  thus  secur- 
ing the  advantage  of  skillful  hand  firing,  and  at  the  same  time 
avoiding  the  cooling  of  the  gases,  by  the  frequent  opening  of  the 
furnace  door.  The  water-cooled  grates  furnish  some  additional 
heating  surface  to  the  boiler  and  the  general  arrangement  insures  a 
better  combustion  of  fuel  than  is  ordinarily  obtained.  This  results 
in  reducing  the  amount  of  ash  and  preventing  the  production  of 
smoke,  which  is  an  absolutely  essential  feature  with  a  city  installa- 
tion. Considerations  of  availability  and  cost  limit  the  fuel  supply 
to  coal  irom  southern  Illinois  mines,  which  produce  a  bituminous 
slack  containing  about  11,000  B.  T.  U.  per  pound.     As  the  wagons 
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Fig.  I. 


deliver  the  coal  directly  on  the  boiler  room  floor,  automatic  coal- 
handling  machinery  was  not  thought  to  be  a  good  investment. 

Horizontal  water-tube  boilers  were  adopted  on  account  of  tlieir 
quick  steaming  properties,  the  comparatively  small  amount  of  floor 
space  occupied  by  large  capacities,  their  economy  of  fuel,  and  their 
safety  under  high  steam  pressures,  the  pressure  adopted  for  this 
plant  being  175  pounds.  In  determining  tlic  size  of  the  boilers  due 
allowance  was  made  for  the  fact  that  they  wore  to  be  operated  in 
conjunction  with  economizers,  and  their  capacity  was  reduced  Ac- 
cordingly. The  question  of  economizers  was  thorouglily  CDiisidcrcd, 
and  they  were  adopted  only  after  careful  estimates  had  been  made, 
which  demonstrated  that  the  probable  saving  of  fuel  efifcctcd  by 
their  use  would  be  sufficient  to  cover  the  usual  allowance  for  de- 
preciation, insurance,  etc.,  and  yet  leave  a  very  good  margin  for  in- 
terest on  the  investment.  As  no  sti-.Tin-drivcn  auxiliaries  arc  to  be 
used  ill  the  pl.mt,  there  will  conse(|Ucntly  be  no  other  feed-water 
heater  besides  the  economizer.  The  economizer  for  each  battery  of 
two  37S-hp  boilers  consists  of  ,3J0  pipes,  and  the  heavy  weight  is 
carried  on  special  iron  framework,  which  places  llie  economizer  at 
the  back  of  and  alwye  the  boilers,  as  shown  in  the  (igurc.  The  Hue 
passages  and  stack  connections  arc  so  arranged  and  fitted  with 
dampers  that  the  flue  gases  can  pass  either  directly  to  the  stack 
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through  the  economizer  to  the  stack,  or  through  the  mechanical 
draft  fan  in  series. 

The  engines  are  compound  condensing,  and  are  the  only  steam- 
using  parts  of  the  entire  station  equipment,  all  auxiliary  apparatus 
being  operated  by  means  of  electric  motors.  The  steam  fromi  the 
engines  exhausts  into  a  surface  condenser  placed  in  the  basement 
below  the  boiler  room,  from  which  the  water  is  pumped  into  the 
hot  well  and  through  the  economizers  back  into  the  boilers. 

The  condensing  water  is  taken  from  the  bottom  of  a  cooUkg  tow- 
er located  upon  the  roof  at  an  elevation  of  50  feet  above  the  con- 
densing apparatus.  After  this  water  passes  through  the'  condenser 
it  is  forced  back  to  the  top  of  the  cooling  tower  by  means  of  cen- 
trifugal circulating  pumps.  The  water  circuit  is  arranged  so  that 
the  weight  of  the  descending  column  is  used  to  balance  the  weight 
of  the  ascending  column  of  water.  The  work  actually  required  of 
the  circulating  pump,  therefore,  is  represented  by  the  amount  of 
power  required  to  raise  the  water  through  the  height  of  the  tower, 
or  about  30  feet,  and  the  net  result  is  the^ame  as  if  the  tower  had 
been  located  on  the  ground  level. 

The  plans  for  the  completed  station  contemplate  a  total  capacity 
of  5000  kw.  There  are  at  present,  however,  installed  in  the  station, 
but  two  engines,  one  of  750-hp  and  the  other  of  1500-hp  capacity. 
These  engines  are  of  the  cross-compound  marine  tj-pe,  of  massive 
design,  and  run  at  a  speed  of  150  r.  p.  m.  They  are  expected  to  de- 
velop an  indicated  horse-power  hour  on  less  than  14  pounds  of  wa- 
ter. Each  engine  is  designed,  however,  to  stand  a  continuous  over- 
load of  100  per  cent.  This  will  be  developed  by  means  of  admitting 
high-pressure  steam  directly  into  the  low-pressure  cylinder.  The 
conditions  under  which  it  is  expected  to  operate  the  engines  in  this 
manner  will  be  referred  to  later.  The  cylinders  are  placed  side  by 
side,  each  piston  acting  upon  a  separate  crank.  Between  the  cylin- 
ders is  located  the  receiver,  which  is  provided  with  copper  reheating 
coils.  The  high-pressure  cylinder  is  steam-jacketed  on  the  barrel, 
and  both  cylinders  have  steam  jackets  on  the  heads.  Both  receivers 
and  cj'linders  are  protected  with  a  non-conducting  covering  over 
which  there  is  a  steel  jacket  held  in  place  by  bands.  Each  engine 
is  provided  with  a  heavy  fly  wheel  located  in  the  centre  of  the  frame 
between  the  cylinders.  The  speed  is  regulated  by  a  shaft  governor 
operating  an  eccentric  connected  to  the  cut-off  valves  of  the  high- 
pressure  cylinder,  and  in  addition  to  this  governor  each  engine  is 
provided  with  an  additional  automatic  safety  device,  designed  for  the 
protection  of  the  engine  in  case  the  speed  should  be  abnormally  in- 
creased for  any  reason.  The  engines  also  have  a  speed-controlling 
attachment  by  means  of  which  they  may  be  brought  to  the  same 
rate  of   speed  under  frictional  load  as  under  full  load. 

The  engines  are  directly  connected  to  three  500-kw  generators 
and  two  50-kw  boosters.  These  dynamos  are  of  the  multipolar 
type,  with  ironclad  bar-wound  armatures.  Provision  is  made  for 
sliding  the  field  casting  parallel  with  the  shaft  a  sufficient  distance 
to  allow  the  field  coils  to  be  removed  and  the  armatures  reached 
for  repairs. 

The  engines  and  generators  are  connected  by  means  of  the  "Ar- 
nold System."  This  system  of  power  station  design  is  well  known, 
but  its  application  to  this  particular  station  will  be  of  interest.  The 
general  idea  of  the  system  is  to  improve  upon  the  usual  direct-con- 
nected unit  principle  by  mounting  each  generator  in  such  a  manner 
that  it  can  be  operated  by  more  than  one  engine.  Three  engines 
are  to  be  used  on  one  shaft,  the  capacity  of  the  centre  engine  being 
1500  horse-power  and  double  that  of  either  end  engine.  Each  of  the 
four  large  generators  is  rated  at  500  kw,  while  each,  of  the  two 
small  dynamos,  located  between  the  larger  machines,  is  a  low- 
voltage  booster  of  50-kw  capacity.  The  central  engine,  therefore, 
fias  a  capacity  sufficient  to  operate  two  of  the  generators  when  run- 
ning at  its  most  economical  load,  while  either  end  engine  is  propor- 
tioned to  supply  but  one  generator  with  power  under  normal  work- 
ing conditions.  The  use  of  the  boosters  in  this  plant  is  incidental, 
and  occurs  at  periods  of  light  loads  only,  so  that  no  additional 
engine  capacity  over  that  demanded  by  the  main  generators  is  re- 
quired for  their  operation. 

Each  generator  armature  is  mounted  on  a  hollow  shaft  or  quill, 
which  is  carried  in  independent  bearings.  The  booster  armature  is 
attached  to  the  solid  shaft.  This  shaft  is  made  of  forged  steel  and 
is  extended  at  both  ends  through  the  hollow  generator  quills,  but 
without  touching  them,  so  that  it  is  supported  in  its  own  'bearings 
between  the  two  quills.  It  is  by  means  of  this  shaft  that  any  engine 
:an  reach  the  generators  not  contiguous  to  it,  but  under  all  normal 
operating  conditions  this  shaft  does  not  turn,   so  that  this  system 


of  connecting  involves  no  more  friction  and  requires  no  more  lu- 
brication than  the  ordinary  arrangement.  The  coupling  on  the  end 
of  the  shaft  permits  of  three  combinations:  The  engine  may  be 
directly  connected  with  the  quill  of  the  adjacent  generator,  allowing 
the  interior  shaft  to  remain  idle,  or  the  solid  shaft  may  be  attached 
to  either  the  engine  flange  or  to  the  generator  quiTl.  The  latter  two 
combinations  allow  the  transfer  of  power  peculiar  to  this  system. 
The  coupling  or  clutch  is  of  particular  interest,  as  it  is  said  to  be 
the  first  magnetic  clutch  applied  upon  a  large  scale  to  power  station 
work.  Fig.  2  shows  a  cross-section  detail  of  this  clutch.  One  part, 
B.  is  bolted  to  the  engine  flange,  N.  A  correspoflding  part,  D,  is 
bolted  to  the  generator  quill,  H,  and  this  part  carries  an  annular 
armature,  A.  Radial  arms,  F,  keyed  to  the  solid  shaft,  G,  carry  an 
interior  armature,  C.  Each  coupling  is  provided  with  five  circular 
coils  of  magnet  wire,  0,  P,  Q,  R  and  5'.  These  coils  are  electrically 
connected  to  contact  rings,  /,  K  and  L.  carried  on  insulating  bush- 
ings bolted  to  the  hubs  of  the  clutch.  The  parts  of  the  clutch  'con- 
taining the  coils  are  made  of  cast  steel  of  high  permeability,  so  that 
when  a  current  is  sent  around  any  coil  the  surrounding  metal  be- 
comes a  magnet  and  the  armature  facing  the  coil  is  immediately 
magnetically  attracted.  The  two  surfaces  of  the  clutch  parts  being 
held  in  contact  by  a  pressure  of  at  least  80  pounds  per  square  inch, 
it  becomes  possible  to  transmit  power  from  one  to  the  other.  Thus 
to  connect  engine  shaft  N  to  generator  quill  H,  a  current  is  sent 
through  coil  O  in  that  part  of  the  clutch  B  attached  to  the  engine 
shaft.    Armature  A,  which  is  attached  by  means  of  strong  studs  to 
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that  part  of  the  wheel,  D,  which  is  securely  bolted  to  the  generator 
quill,  is  immediately  attracted  and,  overcoming  the  small  resistance 
of  the  spring,  /,  the  two  parts  become  firmly  attached  to  each  other, 
making  it  possible  to  run  the  generator  from  the  engine.  If  it  is 
desired  to  revolve  the  interior  shaft  by  means  of  the  engine,  the 
current  is  sent  through  coils  P  a^jd  Q  in  parallel,  attracting  arma- 
ture C,  while  if  the  solid  shaft  is  being  turned  by  the  other  engine 
and  it  is  desired  to  connect  the  shaft  to  the  generator  quill,  then  the 
coils  R  and  .S"  are  energized  and  the  armature  C  is  attracted  in  the 
other  direction.  The  circuits  to  these  coils  are  all  controlled  by 
means  of  switches  on  the  main  switchboard.  These  switches  are 
so  arranged  that  when  the  circuit  of  any  coil  is  broken  the  discharge 
of  the  extra  current  is  taken  up  through  a  carbon  resistance,  and 
the  insulation  of  the  coil  is  therefore  protected  from  puncture. 
When  the  current  in  any  coil  is  discontinued,  spiral  springs  over- 
come the  residual  magnetism  and  bring  the  armature  back  to  its 
original  position. 

If  both  parts  of  the  clutch  which  are  to  be  attached  are  station- 
ary, the  connection  becomes  an  easy  matter,  but  if  one  part  is  re- 
volving it  becomes  necessary  to  put  the  other  part  in  motion  be- 
fore the  current  is  sent  through  the  coils.  This  is  accomplished  by 
starting  the  dynamos  as  motors  and  bringing  them  up  to  speed  be- 
fore closing  the  magnet  coil  switch.  For  this  purpose  regular  start- 
ing boxes  have  been  installed,  one  for  the  boosters  and  the  other 
for  the  generators,  so  that  any  machine  may  be  thrown  into  or  out 
of   service  directly  from  tlie  switchboard. 

The  result  of  the  whole  arrangement  is  that  a  number  of  com- 
binations between  the  engines  and  the  generators  becomes  possible. 
Under  all  normal  running  conditions,  the  centre  engine  will  run 
its  two  adjacent  generators,  and  the  outside  engines  will  operate  the 
end  generators.  Each  booster  may  'be  run,  when  necessary,  from 
either  of  the  two  engines.  The  entire  line  of  machinery  may  be 
connected  together,  so  that  all  the  engines  and  generators  operate  in 
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unison  as  one  large  unit,  the  speeding  attachment  on  the  engines 
making  it  possible  to  operate  them  satisfactorily  in  this  manner. 

In  case  of  accident  to  any  generator  that  particular  machine  may 
be  stopped  without  stopping  its  corresponding  engine,  and  the  elec- 
trical load  will  be  immediately  taken  up  by  the  other  generators, 
but  without  overloading  the  engines.  In  case  of  accident  to  any  en- 
gine the  ability  of  the  other  engines  to  carry  an  overload  of  lOO 
per  cent,  may  be  taken  advantage  of,  if  necessary,  without  overload- 
ing any  of  the  generators.  Thus  the  centre  engine  is  capable  of 
carrying  all  four  of   the  generators  fully  loaded,  while  either  of   the 
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smaller  end  engines  can  operate  two  of  the  generators,  if  neces- 
sary, in  case  of   a  break-down  of    the  larger  engine.  ' 

The  flexibility  and  reliability  of  the  system  may  be  compared  to 
that  of  a  belted  plant,  and  this  has  been  secured  without  the  use  of 
an  unsightly  arrangement  of  belts  or  the  complicated  system  of 
levers  and  pivots  necessarily  connected  with  mechanical  clutches. 

All  the  variable  speed  motors  operating  the  aiixiliary  equipment 
of  the  plant  arc  designed  to  run  at  two  voltages,  the  maximum  be- 
ing 440  volts,  and  the  other  voltage  being  one-half  the  maximum. 
Further  speed  regulation  is  obtained  by  changing  the  field  excitation 
by  means  of  a  small  resistance  in  the  field  circuits.  The  use  of  ar- 
mature resistance  is  thus  entirely  f>l)viated.  A  switchboard  containing 
the  switches  and  controlling  apparatus  for  the  pumps  and  (an  mo- 
tors has  been  placed  conveniently  in  the  boiler  room,  and  another 
auxiliary  board  has  been  placed  in  the  engine  room  to  control  the 
circulating  pump  and  cooling-lower  motors  as  well  as  the  circuit 
U-ading  to  the  crane  which  spans  the  engine  room.  The  use  of 
economically  controlled  electric  motors  (or  running  the  pumps,  (ans 
and  other  auxiliaries  o(  the  plant  is  expected  to  result  in  a  consid- 
erable saving  of  (uel. 


The  storage  battery  is  located  in  the  basement,  and  has  a  capacity 
of  2000  ampere  hours  at  the  normal  rate  of  discharge,  but  is  ca- 
pable of  standing  a  discharge  at  the  rate  of  500  kw  for  one  hour. 
The  station,  therefore,  as  it  now  stands,  can  carry  a  maximum  of 
2000  kw,  three-quarters  of  which  can  be  taken  care  of  by  the  gener- 
ators, the  remaining  quarter  being  supplied  by  the  battery.  The  bat- 
tery consists  of  280  cells,  loo  of  which  are  end  or  regulating  cells, 
by  means  of  which  the  potential  may  be  regulated,  the  voltage  de- 
pending, of    course,  upon  the  number  of   cells  in  circuit. 

Fig.  3  shows  a  diagram  of  the  electrical  connections  of  the  sta- 
tion. The -generators  are  compound  wound,  but' are  so  designed 
that  they  will  give  a  potential  of  500  volts  with  shunt  excitation 
only,  as  it  is  desirable  when  operating  with  storage  batteries  to  run 
the  generators  as  shunt  dynamos.  As  extra  switch  has  been  added, 
therefore  to  each  generator  panel  which  is  used  to  cut  out  the  series 
winding  and  connect  the  equalizer  lead  directly  to  the  positive  bus 
bar.  Referring  to  the  diagram:  When  switches  6  and  8  are  closed 
and  7  and  9  are  open,  the  generator  is  running  as  a  straight  shunt 
machine,  while  with  6  and  9  closed,  but  with  8  open,  the  dynamo  is 
connected  to  the  omnibus  bars  as  a  compound  generator,  and  may 
be  thrown  in  multiple  with  the  other  dynamos  of  the  plant  by  clos- 
ing eciualizing  switch  7. 

When  starting  up  a  dynamo  the  shunt  fields  are  excited  directly 
from  the  omnibus  bars  through  a  special  field  switch.  When  the 
generator  is  taken  out  of  service  this  field  switch  is  automatically 
opened,  leaving  the  field  coils  connected  as  in  a  shunt  machine,  and 
thus  avoiding  the  discharge  of   the  coils. 

The  switchboard  is  a  double  potential  board,  so  that  the  feeders 
extending  to  the  outlying  districts  of  the  territory  may  be  supplied 
W'ith  current  at  a  higher  potential  than  the  shorter  feeders.  All 
switches  on  the  generator  and  feeder  panels  are  arranged  so  that 
when  thrown  up  they  connect  with  the  high  potential  omnibus  bars, 
and  when  thrown  down  they  connect  with  the  low  potential  bars. 
All  positive  switches  are  placed  on  the  right  of   the  panels. 

The  battery  is  connected  in  two  independent  parts  and  is  provided 
at  each  of  the  two  outside  ends  with  two  end-cell  switches.  These 
end-cell  switches  may  be  connected  through  suitable  knife  switches 
to  either  the  "high"  or  the  "low"  omnibus  bars  or  to  a  charging 
bar.  Combinations  of  switches  numbered  on  the  diagram  from 
16  to  22,  allow  the  boosters  to  be  connected  between  either  bar  and 
the  charging  bar.  The  boosters  in  the  plant  are  used  to  charge  the 
batteries  when  it  is  desired  to  give  the  batteries  a  heavier  charge 
than  they  would  ordinarily  receive  when  working  in  parallel  across 
the  mains  at  the  regular  voltage.  Without  in  any  way  interfering 
with  the  performance  of  the  battery  as  an  equalizer  across  the  sys- 
tem, the  boosters  can  be  placed  in  series  with  the  batteries,  and  thus 
any  amount  of  current  can  be  forced  through  the  cells.  The  condi- 
tion for  this  operation  occurs  at  periods  of  light  demand  upon  the 
station,  which  is  the  time  the  battery  can  be  most  economically 
charged.  The  voltage  of  the  boosters  ranges  from  0  to  130  volts. 
The  two  boosters  may  be  placed  in  series  and  can  thus  be  substi- 
tuted for  either  leg  of  the  battery,  allowing  the  replaced  half  of  the 
battery  to  either  accumulate  an  extra  charge  in  case  the  two  sides  of 
the  sy.stem  have  become  so  badly  unbalanced  as  to  have  discharged 
one  side  of  the  battery  e.fcessively,  or  that  part  of  the  battery  may 
be  entirely  cut  out  for  repairs.  In  fact,  the  boosters  may  take  the 
place  of  the  entire  battery  if  necessary,  acting  as  an  equalizer  across 
one  leg  of  the  system,  giving  or  taking  current,  as  occasion  re- 
quires. 

Tlie  switchboard  consists  of  eleven  panels  of  black  enameled, 
polished  slate.  The  three  generator  panels  are  each  provided  with 
the  usual  complement  of  switches,  a  rheostat,  a  culting-in  galva- 
nometer, a  circuit-breaker,  an  ammeter,  and  a  voltmeter.  One  boos- 
ter panel  and  two  battery  panels  arc  necessary  for  llie  manipul;ili<in 
of  the  battery  auxiliary.  The  battery  panel  is  provided  with  hand 
wheels,  which  control  the  end-cell  switches,  so  that  the  potential 
of  the  battery  can  be  changed  from  the  front  of  the  l)oard.  It  is 
also  possible  to  operate  each  end-cell  switch  by  means  of  a  .small 
motor  directly  allaclied  to  the  switch  spindle.  This  motor  is  con 
trolled  by  a  push  button  on  the  front  of  the  battery  bo.-ird.  and  an 
indicator  shows  how  many  cells  are  in  service  at  any  time.  Low- 
reading  voltmeters  and  voltmeter  switches  allow  the  potential  of  the 
end  cells  to  be  ascertained  conveniently  froim  the  front  of  the 
board.  A  meter  panel  contains  four  station  wattmeters,  which  reg- 
ister the  total  output  of  the  plant.  Three  feeder  panels  arc  at  pres- 
ent employed  to  distribute  the  curronl.  and  these  panels  each  con- 
tain six  feeder  switches  and  six  corresponding  ammeters.  A  regu- 
lating vollmetrr  |)nnel  is  located  at  the  end,  ami  at  right  angles  to 
the  rest  of  Ihe  board  in  a  position  where  it  can  be  easily  seen  by  the 
vwilrhboard  allend.inl. 
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Alternating  Current  Transformers— From  the  Station  Manager's 
Viewpoint.* 


By   W.    F.    WHITE. 

In  the  early  days  of  alternating  central  station  development 
many  a  sale  of  central  station  equipment  was  lost  to  direct  current 
competitors  by  the  facts,  figures  and  fancies  which  the  salesman  of 
direct  current  apparatus  was  able  to  advance  concerning  the  waste- 
fulness of  energy,  the  expense  of  maintenance,  and  the  danger  to 
life  which  purchasers  must  accept  as  inseparably  wedded  to  any 
transformer  system. 

Notwithstanding  that  the  danger  to  life  was  unfortunately  made 
much  of,  and  the  facts  grossly  misrepresented,  still  the  correctness 
of  man;,  of  those  arguments,  in  the  light  of  present  knowledge, 
stands  up  remarkably  well  under  the  scrutiny  of  qualitative  anal- 
ysis. And  it  is  even  more  remarkable,  in  view  of  the  natural 
tendency  to  exaggerate  induced  by  zeal  to  make  sales,  how  little, 
if  any,  were  the  facts  of  these  evils  overdrawn  or  magnified.  Quan- 
titative analysis  in  fact  proves  that  most  figures  then  given  to  show 
the  amount  of  transformer  "leakages"  were  understated.  On  the 
part  of  salesmen  this  was  undoubtedly  more  a  mistake  of  the  head 
than  of  the  heart,  for  while  some  few  of  them  knew  the  results  of 
some  isolated  tests  of  some  particular  size  of  one  type  of  manufac- 
ture of  transformer,  no  one,  whether  salesman,  engineer  and  de- 
signer, or  manufacturer,  had  any  knowledge  or  conception  of  the 
cumulative  effect  of  transformer  losses  on  the  station  output. 

As  long  ago  as  1892  the  writer,  in  making  a  careful  examination 
i.nto  the  operations  of  one  of  the  then  largest  alternating  stations  in 
this  country,  made  the  discovery  that  with  a  net  meter  rate  to  con- 
sumers of  about  20  cents  per  1000  watt  hours,  the  income  per  kw- 
hour  output  at  the  switchboard  was  only  about  6  cents,  showing 
an  average  loss  from  station  switchboard  to  consumers'  meter  of 
about  70  per  cent. 

Current  was  supplied,  in  accordance  with  the  then  existing  uni- 
versal practice,  through  one  or  more  transformers  for  each  cus- 
tomer. In  two  or  three  cases,  for  large  installations,  as  many  as 
eighteen  or  twenty  transformers  were  erected  for  a  single  customer, 
no  tiansformer  of  more  than  seventy-five  lights  capacity  being 
used,  the  transformer  primaries  connected  in  multiple,  but  the 
secondaries  feeding  entirely  distinct  and  separate  circuits. 

Of  each  1000  watt-hours  output  at  the  switchboard,  it  was  esti- 
mated that  approximately  300  watt-hours  were  delivered  througE 
the  customers'  secondary  meter,  600  watt-hours  were  accounted  for 
by  transformer  core  losses,  leaving  100  watt-hours  to  be  accounted 
for  by  transmission  and  other  losses. 

Very  few  plants  exist,  giving  continuous  service,  using  separate 
transformers  for  individual  customers,  and  charging  from  12  to  20 
cents  per  1000  watt  hours,  secondary  meter  measurement,  whose 
income  per  kw-hour  output  at  the  switchboard  exceeds  from  4 
cents  to  7  cents.  In  other  words,  the  transmission,  transformation 
and  distribution  losses  are  commonly  as  much  as  200  per  cent, 
of  the  customers'  demand,  as  shown  by  the  customers'  meters. 
This  does  not  mean  operating  expenses  three  times  as  great  as  if 
all  these  losses  were  eliminated,  but  it  does  mean  that  large  ex- 
penditures are  made  for  fitel  and  feed  water  for  the  keeping  warm 
of  nurr.erous  transformers  operating  about  twenty  hours  per  day 
with  open  secondaries.  And  great  numbers  of  small  transformers 
also  mean  great  variations  of  secondary  voltage,  large  bills  for 
lamp  renewals,  unsatisfactory  service,  and  a  reduced  number  of 
lamps  which  can  be  served  at  any  instant  from  a  given  generator 
capacity.  To  show  the  benefits  to  be  derived  by  using  a  secondary 
net  work,  fed  by  large  transformers  working  in  multiple,  but  lo- 
cated one  at  each  feeding  point  or  local  centre  of  distribution,  as 
compfiied  with  the  use  of  small  transformers,  one  or  more  to  a 
customer,  the  writer  presents  some  results  accomplished  by  an 
existing  plant  in  remodeling  its  transformer  system  in  accordance 
with  these  ideas. 

January  i,  1895,  this  plant  was  serving  16,702  incandescent  lamps 
(irt  candle  power  equivalent)  through  547  transformers  of  22,190 
lamps  rated  capacity,  each  transformer  averaging  40.6  lamps  capac- 
ity and  serving  30.6  lamps.  The  transformer  load,  with  open  sec- 
ondaries, was.  as  nearly  as  could  be  determined,  about  80  amperes 
at  1000  volts.  In  view  of  the  fact  that  the  maximum  load  never  ex- 
ceeded 5C  per  cent,  of  the  lamp  capacity  connected,  it  was  evident 
that  a  \cry  considerable  reduction  could  be  made  both  in  the  num- 


ber of  transfornjcrs  connected  and  in  their  aggregate  capacity,  by 
the  use  of  a  secondary  network.  The  theoretical  limit  was  a  trans- 
former capacity  equal  to  the  maximum  load,  which  would  lower 
the  capacity  connected  from  22,190  lamps  to  about  7000  lamps,  a 
reduction  of  about  64  per  cent.  This  limit  was  evidently  impossible 
of  attainment  because  of  the  large  number  of  isolated  installations, 
especially  in  the  residence  districts,  requiring  individual  transform- 
ers, which  of  necessity  must  generally  be  of  capacity  equal  to  sev- 
eral times  the  average  load. 

To  replace  one  circuit  of  seventy-one  transformers  a  3-wire  sec- 
ondary network  was  erected,  supplying  all  customers,  and  fed  by 
five  400-light  transformers,  located  at  as  many  feeding  points  or 
local  centres  of  distribution.  Each  transformer  was  provided  with 
primary  and  secondary  switches,  by  means  of  which  each  night  all 
transformers  were  thrown  into  service  from  du5k  until  midnight, 
at  which  latter  hour  four  transformers  were  cut  absolutely  out  of 
circuit.  On  a  yearly  average,  five  transformers  were  in  circuit 
about  six  hours  per  day,  and  one  transformer  the  remaining  eigh- 
teen hours  per  day.  The  combined  core  losses  of  the  five  were 
about  1250  watts,  and  for  the  hours  in  service  aggregated  about 
4,380,000  watt-hours  per  year.  Some  results  of  the  above  changes 
on  this  one  circuit  therefore  were  as  follows: 


Number  of 
Transformers. 

Lights 
Capacity. 

• 
Total 
Core  Losses- 
Watts. 

Total  Annual 
Core  Losses — 
Watt  Hours. 

Equivalent  Tons 
Coal. 

71 

5 

4,482 
2,000 

10,402 
1,250 

91,121,520 
4,380,000 

446.7 
21.5 

Saving. 

2,482 

9, '52 

86,741,520 

425.2 

A  reduction  of  over  95  per  cent,  in  core  losses  and  a  saving  for 
one  year  in  cost  of  fuel  alone  of  $815.40  were  effected  for  this  one 
circuit.  This  example  was  an  extreme,  because  the  lighting  was 
concentrated;  and  because  in  most  residence  and  outlying  business 
districts  few  changes  in  the  number  and  capacity  of  transformers 
could  be  made. 

Some  results  for  the  plant  as  a  whole  may  therefore  be  fairly  in- 
dicative of  what  other  average  plants  operating  under  similar  con- 
ditions may  accomplish  in  the  same  direction,  and  were  as  follows: 


Time. 

Lamps 
Connected. 

Transformers 
Connected. 

Total 
Capacity. 

Averagre 

Lights 

Capacity. 

Aveiage 
Lights 
Served. 

Jan  I,  1895 

■•    I,  1896.... 

"    I,  1897-.. 

I,  i8q8  ... 

l6,7C2 

19.382 
20,262 

13,643 

547 
201 
■52 
141 

22,190 
13,865 
I3.4')8 
14,946 

40.6 
69. 
88.8 
106. 

30.6 
90. J 

133-3 
167.7 

Year. 

Income. 

Switchboard           Income  per 

Output.  K.  w.          K.  w.  Hour 

Hours.                    Output. 

Increase  of  Income 

per  K.  w.  Hour 

Output. 

$59,012.71 
54,231.67 
5",4'5-2Q 

56,317.42 

928,400        1           $.0635 
791,752        1              .0684 
551,064        I              .0933 
508,070                      .1108 

jSqs 

1896 

46.9  per  cent. 
74.5  percent. 

iSl)7      ...- 

Year. 

Actual  K.  \v. 
Hours  Output. 

Estimated  k.  w. 

Hours  Output- 
Basis  1894. 
Conditions. 

Estimated  K.  vv. 
Hours  Saved 
by  Change. 

Estimated  Saving  in 
Coal— 1894  Basis. 

Tons. 

Cost. 

1894 

■895 

1096 

«897 

928,400 
791,752 
551,064 
508,070 

854,042 
809,689 
886,888 

6^,290 
258,625 
378,818 

310.2 
1,267,8 
1,856.9 

$670  91 
2,641.42 
4,015.43 

•A  paper  presented  at  the  General  Meeting  of  the  American  Institute  of  Elec- 
trical Engiiu-crs,  Omaha.  June,  1898.    Abstracted. 


In  core  losses  alone,  the  savings  already  effected  have  more  than 
paid  all  costs  of  the  entire  change  of  lamps,  meters  and  transform- 
ers (for  because  of  a  simultaneous  change  from  52  volts  to  106 
volts,  secondary,  all  lamps  and  meters  also  had  to  be  changed), 
and  of  the  erection  of  secondary  network:  and  the  annual  saving 
of  $Gooo  is  equal  to  6  per  cent,  interest  on  $100,000.  secured  with- 
out one  dollar  invested. 

To  be  certain  that  the  saving  of  fuel  was  in  proportion  to  the 
reduction  in  kw-hours  output,  as  estimated,  the  plant  efficiency 
under  the  changed  conditions  must  be  known.  It  is  therefore 
pleasing  to  note  that,  using  coal  from  the  same  mme  most  of  the 
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time,  the  watt-hours  output  per  pound  of  coal  actually  increased 
for  1^0  by  3.8  per  cent.,  and  for  1897  by  5.9  per  cent,  over  189s, 
so  that  the  saving  in  fuel  was  at  least  not  less  than  in  proportion  to 
the  saving  in  kw-hours  output. 

Some  incidental  advantages  of  the  change  may  be  mentioned. 

First.  Under  the  old  plan,  the  6941  lights  added  would  have  re- 
quired about  9200  lights  additional  transformer  capacity,  of  forty 
lights  average  size,  of  $1  per  light  average  cost,  giving  an  invest- 
ment saving  of  $9,200. 

Second.  The  transformer  load,  with  open  secondaries,  of  80  am- 
peres, was  reduced,  by  the  fall  of  1897,  to  about  30  amperes,  not- 
withstanding an  increase  of  about  25  per  cent,  in  the  number  of 
lights  connected.  A  saving  of  50  amperes  at  1000  volts  represents 
a  capacity  to  serve,  without  additional  station  or  line  equipment, 
approximately  looo  i6-cp  equivalents,  all  burning  at  one  time,  or 
fully  2000  l6-cp  equivalents  connected. 

Thiid  Formerly  as  many  as  a  dozen  transformers  were  frequent- 
ly burned  out  in  a  single  thunderstorm.  Ten  per  cent,  of  the  trans- 
formers connected  would  be  a  conservative  estimate  of  the  number 
burned  out  each  year  from  various  causes.  Of  the  new  transform- 
ers during  the  past  three  years  only  one  has  failed  from  any  cause, 
and  that  one  was  defective,  and  burned  out  under  light  load  almost 
immediately  upon  being  put  in  service.  Transformer  repair  costs 
are  therefore  practically  eliminated. 

Fourth.  Incandescent  lamp  renewals  have  been  greatly  reduced. 
Using  lamps  from  the  same  factory,  of  the  same  efficiency,  and 
boupht  at  the  same  price  per  limp,  the  cost  (estimated)  of  renewals 
per  kw-ho'.ir  consumed  by  the  lamps  has  been  reduced  from  $.0081 
in  18^:5  to  $.0057  in  1897,  a  reduction  of  29.6  per  cent.  This  saving 
represents  the  advantage  of  regulating  the  secondary  voltage  by 
pressure  wires  connected  to  the  secondary  network,  as  compared 
with  the  former  method  of  regulating  the  primary  voltage  by  sta- 
tion transformers. 

Fifth.  The  principal  remaining  incidental  advantage  is  the  uni- 
formity of  voltage,  bringing  uniformity  in  quality  of  service  and  the 
conse<|uent  satisfaction  of  customers,  the  value  of  which  cannot  be 
estimated  in  dollars  or  percentages.  These  are  some  actual  results, 
and  such  as  any  plant  operating  under  similar  conditions  can 
achieve  at  small  expense,  if  the  changes  are  well  planned,  and  the 
replaced  apparatus  sold  to  the  best  advantage. 

Two-Wire  Distributing  Systems  and  Lamps  at  200-240  Volts.* 

BY   JOH.N    W.    HOWELL. 

Distributing  systems,  operating  at  200  to  240  volts,  with  simple 
2-wire  circuits,  first  attracted  attention  about  four  or  five  years 
ago.  These  early  plants  used  two  no-volt  lamps  in  series,  and  were 
installed  as  a  means  of  competing  in  cost  of  installation  with  3- 
wire  plants  without  resorting  to  the  alternating^urrent  system,  with 
its  disadvantages  where  motors  are  operated. 

The  growth  of  these  plants  was  slow  until  the  demand  created 
by  them  led  to  the  production  of  the  220-volt  lamp,  and  practical 
experience  had  shown  the  weaknesses  of  these  lamps  and  led  the 
makcr.s  to  overcome  the  difficulties  met  in  their  manufacture. 

What  these  weaknesses  were  can  be  judged  by  the  following  ex- 
tracts from  previously  published  articles: 

"The  consensus  of  opinion  at  the  (M'esent  day  of  the  average 
types  of  high-voItagc  lamps  undoubtedly  points  to  the  fact  that  a 
large  percentage  is  expected  to  short-circuit  as  soon  as  they  are 
put  up,  and  I  have  heard  several  engineers  say  that  they  expect 
about  one  in  twelve  to  go  in  this  way." 

"There  is  no  doubt  whatever  that  almost  all  the  present  day  200- 
volt  lamiis  arc  only  suitable  for  burning  in  a  vertical  position.  As 
5oon  as  any  other  position  is  adopted  defects  become  prominent. 
The  long,  thin  filament  soon  drops  onto  the  bulb  and  cracks  it. 
AI&o  electrostatic  attractions,  owing  to  higher  voltage,  cannot  be 
resirtcd  by  the  long,  thin  filament,  and  this  is  an  additional  cause 
of  the  filament  approaching  the  bulb. 

"The  ofTcct  of  elcctro-iidatic  attractions  on  long,  thin  filaments  is 
even  noticeable  with  lamps  burning  in  a  vertical  position." 

These  arc  extracts  from  a  paper  read  by  Mr.  G.  Bingswanger 
Byng  before  the  British  Institution  of  l':icctrical  Engineers  on  Feb- 
ruary 24,  i8g8,** 

These  defects  have  been  entirely  remedied,  and  the  experience 
of  many  planln  operating  330-volt  lamp*  during  the  past  year  prove^ 

•A    paper   prmenlcd   at   ih<-   fi«icr«l    Mtcling  ot  the   American   Inititule  o( 
Klectrical  Kn|(incfr«,  Omaha.  Junr.  iW*.    Alxiraclcd. 
•".Sff  The  KtucraiCAL  Wo»lu,  March  19,  iM- 
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these  lamps  to  be  just  as  reliable  in  service  as  are  no-volt  lamps. 
The  development  of  the  lamp  has  taken  considerable  time,  and  the 
growth  of  the  220-volt  2-wire  system,  in  spite  of  the  shortcoming 
of  the  early  lamp,  is  due  to  compensating  advantages  in  other  ele- 
ments of  the  system. 

Cheapness  of  installation  of  the  220-volt  2-wire  system,  when 
compared  with  the  no-volt  3-wire  system,  arises  from  the  use  of  a 
single  large  dynamo  where  the  3-wire  system  requires  two,  each 
having  halt  the  capacity,  with  the  accompanying  duplication  of 
regulating  apparatus,  indicators,  ammeters,  etc.  There  is  also  a  sav- 
ing of  the  entire  cost  of  the  neutral  conductor  of  the  3Jwire  sys- 
tem, which  conductor  in  street  mains  (as  distinguished  from  feed- 
ers) and  in  house  wiring  should  be  as  large  as  the  outside  wires. 

Three-wire  plants  in  cities,  whose  business  warrants  the  employ- 
ment of  the  skill  necessary  to  operate  the  system  to  best  advan- 
tage, successfully  use  no-volt  3.1  watts  per  candle  lamps,  and  get 
very  excellent  results  from  them.  The  220-volt  2^wire  system  can- 
not be  considered  a  competitor  of  the  3-wire  system  under  these 
conditions,  since  the  best  220-volt  lamp  on  the  market  to-day  is  a 
4  watts  per  candle  lamp.  But  it  is  my  opinion  that  in  smaller  in- 
stallations, whose  conditions  call  for  a  3.5  watts  per  candle  lamp 
when  a  no-volt  3-wire  system  is  used,  the  advantages  of  the  2-wire 
220-volt  system  are  sufficient  to  offset  the  disadvantages  of  a  4  as 
compared  with  a  3.5  watts  per  candle  lamp.  Under  normal  condi- 
tions the  performance  of  the  present  4  watts  per  candle  220-volt 
lamp  as  regards  life  and  maintenance  of  candle  power  is  about  25 
per  cent,  poorer  than  the  present  3.5  watts  per  candle  no-volt  lamp, 
but  it  is  my  opinion  that  the  greater  irregularities  in  pressure  ordi- 
narily found  in  the  3-wire  plants  we  are  now  considering,  as  ccmi- 
pared  with  the  2^wire  plants  operated  under  sihiilar  conditions,  fully 
counteract,  by  their  injurious  effect  upon  the  lamps,  the  advantage 
in  life  and  candle  power  which  the  no-volt  3.5  w-atts  per  candle 
lamp  has  under  normal  conditions  over  the  220-volt  4  watts  per 
candle  lamp. 

In  considering  the  relative  advantages  of  the  two  systems,  in  the 
case  of  moderate-sized  plants  above  referred  to,  we  must  charge 
against  the  saving  effected  in  a  2-wire  plant,  by  its  single  equipment 
and  omission  of  the  neutral  conductor,  the  increased  capacity  of  ma- 
chinery and  conductors  made  necessary  by  a  4  watts  per  candle  as 
compared  with  a  3.5  watts  per  candle  lamp. 

Considering  the  copper  required  by  a  220-volt  2-w'ire  system 
using  four  W.  P.  C.  lamps  as  our  unit,  the  copper  required  by  the 
two  outside  conductors  of  a  no-volt  3-wire  system  using  3.5  W. 
P.  C.  lamps  will  be  .875.  The  amount  to  be  added  to  this  for  the 
neutral  conductor  will  vary  somewhat  with  location  of  the  station 
with  reference  to  the  points  of  consumption.  If  we  assume  that 
one-half  the  copper  is  installed  for  feeders  and  one-half  for  the  dis- 
tributing mains,  and  that  the  neutral  wire  is  one-third  the  size  of  the 
outside  wire  in  feeders  and  the  same  size  in  mains,  then  the  total 
copper  in  the  neutral  conductors  of  feeders  and  mains  will  be  29  per 
cent,  of  the  amount  used,  in  the  2-'wire  220-volt  system,  and  the 
total  copper  used  in  the  no-volt  3-wire  system  will  be  16  per  cent, 
greater  than  the  copper  used  in  the  220-volt  2-wire  system.  This 
comparison  of  the  f  osts  of  copper  does  not  consider  the  cost  of 
wiring  customers'  premises,  which  is  usually  borne  by  the  customer; 
it  is,  however,  an  advantage  to  the  220-volt  system  that  this  wiring 
will  require  at  least  20  per  cent,  more  copper  for  the  3-wire  no-volt 
system  than  for  the  220-volt  2-wire  system. 

The  4  W.  P.  C.  as  compared  with  the  3.5  W.  P.  C.  lamp  would 
require  for  the  220-volt  2-wire  system  one-seventh  greater  capacity 
of  boilers,  engines  and  dynamos  than  would  be  required  for  the 
3-wire  no-volt  system. 

The  duplication  of  apparatus  required  for  the  3-wire  system  will 
only  partly  offset  this  increased  cost  in  the  2-wire  220-volt  system, 
but  the  cost  of  this  duplication  of  apparatus,  together  with  the  in- 
creased cost  of  cninnT  required,  will  in  many  cases  make  the  cost 
of  installation  of  the  3-wire  system  at  least  equal  to  that  of  the  220 
— 240-volt  2-wire  .system,  leaving  the  simplicity  of  operation  of  the 
2^wirc  system  to  be  balanced  against  the  increased  cost  of  fuel  re- 
quired lo  operate  4  W.  P.  C,  as  compared  with  3.5  W.  P.  C.  lamps. 

During  the  time  the, plant  is  operated  considerably  below  its  rated 
capacity,  which  will  probably  cover  even  the  maxinuim  lo.id  during 
the  first  year  of  the  plant's  existence,  and  all  but  three  or  four  hours 
per  day  at  all  times,  I  think  the  increased  fuel  consiimplion  due  to 
4  W.  P.  C.  lamps  will  not  be  appreciable  hcc.uise  of  the  poor  efli- 
cicnry  iif    Iwiilcrs   and   engines   with  light  loads,   and  the   total   in- 
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creased  consumption  of  coal  during  the  year  will,  I  believe,  be  a 
small  consideration  under  most  circumstances,  and  in  my  opinion 
not  enough  to  balance  the  simplicity  of  operation  above  noted. 

A  few  months  ago  I  made  a  trip  through  some  of  our  central 
states,  visiting  a  number  of  220-voIt  plants  to  get  a  knowledge  of 
the  practical  workings  of  the  systems  from  the  persons  actually  op- 
erating them,  hoping  to  get  from  their  experience  information  con- 
cerning existing  conditions  which  would  be  of  value  in  the  lamp 
factory. 

Naturally  my  first  questions  to  the  man  who  operated  the  plant 
concerned  the  lamps;  were  they  generally  satisfactory?  Were  they 
long-lived?  Did  they  ever  explode?  I  was  greatly  pleased  with  the 
answers  I  received.  The  lamps  were  reported  to  be  almost  univer- 
sally satisfactory.  They  were  very  long-lived,  in  fact,  too  long-lived, 
for  better  service  would  be  rendered  if  the  lamps  were  renewed 
when  they  began  to  get  dull,  and  not  allowed  to  remain  in  service 
after  they  ceased  to  give  a  first-class  light. 

These  4  W.  P.  C.  220-volt  lamps  may  be  used  for  600  hours  and 
still  give  a  good  light,  but  I  think  this  is  about  the  limit  of  their 
useful  life.  If  not  taken  in  they  will  keep  on  burning  for  a  long  time 
and  will  give  an  average  life  of  over  double  that  figure  before  break- 
ing. 

The  reports  concerning  exploding  were  equally  satisfactory.  For 
the  past  year  or  more,  exploding  lamps  had  been  practically  un- 
known; previous  to  that  time,  however,  this  had  been  one  of  the 
most  serious  abjections  to  the  system. 

All  these  plants  have  been  installed  with  switches,  cut-outs,  and 
other  appliances  made  for  no-volt  installations,  and  it  is  remarkable 
how  little  trouble  has  been  caused  by  them. 


Electric  Utilization  of  Water  Powers.* 


BY    L.    D.    W.    MAGIE. 

The  harnessing  of  water  powers  is  not  an  easy  task,  but  requires  a 
great  deal  of  thought,  scheming,  trying  and  fitting  by  the  engineer. 
The  records  of  the  stream  have  to  be  looked  up  and  studied  into, 
with  reference  to  high  and  low  water,  during  a  period  covering  many 
years,  and  due  provision  made  for  getting  rid  of  the  maximum 
flood  of  every  season. 

Probably  one  of  the  most  important  things  to  study,  especially 
in  localities  subject  to  severe  winters,  is  the  question  of  frazile  or 
anchor  ice.  This  is  a  condition  which  has  caused  hundreds  of  thou- 
sands of  dollars  to  be  spent,  either  from  the  lack  of  knowledge  or 
want  of  forethought;  in  some  cases  the  conditions  have  been  such 
as  to  make  it  almost  impossible  to  successfully  cope  with  them,  with- 
out expending  such  sums  of  money  as  to  practically  ruin  the  enter- 
prise. To  overcome  it  successfully  the  only  way  seems  to  be  to  pro- 
vide a  large  pond  of  still  water,  extending  to  as  great  a  distance  as 
possible,  ?ven  several  miles,  if   attainable. 

The  pioneer  work  in  electrical  transmission  was  done  with  direct- 
current  system,  and  too  much  credit  cannot  be  given  for  achieve- 
ments attained.  However,  although  in  a  few  instances  the  distance 
transmitted  by  the  direct-current  system  has  been  up  to  12  miles, 
yet,  on  the  whole,  for  commercial  reasons  it  has  not  been  desirable 
to  transmit  powei  by  direct  current  to  a  distance  or  over  2  miles, 
and  even  the  advisability  of  this  is  looked  upon  to-day  doubtfully. 

The  amount  of  copper  required  for  the  transmission  of  power  is 
directly  proportionate  to  the  amount  of  power  to  be  transmitted, 
and  also  directly  proportionate  to  the  square  of  the  distance  for  a 
given  efficiency.  This  may  be  stated  commercially  by  the  amount  of 
copper  required  for  transmitting,  say,  100  horse-power  for  both  I  and 
10  miles,  the  loss  in  transmission  to  be  8  per  cent,  and  the  voltage  to 
be  500  volts. 

For  each  leg  of  a  i-mile  circuit  there  would  be  required  two  No. 
0000  wires,  or  four  No.  0000  wires,  each  I  mile  long,  weighing  15.312 
pounds,  which,  at  15  cents  per  pound,  would  cost  $2,300.  For  each 
leg  of  the  lo-mile  line  there  would  be  required  twenty  No.  0000 
wires  or  forty  No.  0000  wires,  each  10  miles  long,  weighing  1,531,200 
pounds,  which,  at  15  cents  per  pound,  would  cost  $230,000;  or  the 
power  would  cost,  at  10  per  cent,  interest  and  depreciation  on  cop- 
per alone,  $2.30  per  horse-power  annum  in  the  first  instance,  and 
$230  per  horse-power  annum  in  the  second  case. 

If,  however,  the  voltage  be  raised  to  5000  volts,  and  be  used  for 
transmitting  100  horse-power  for  10  miles,  the  condition  would  be 
entirely  different,  for  instead  of  forty  No.  oooo  wires,  each  10  miles 

•Abstract  of  a  paper  read  before  the  Eighth  Convention  of  tha  Canadian 
Electrical  Association,  Montreal,  Que.,  June  28,  1898. 


long,  there  would  te  required  for  each  leg  but  one  No.  4  or  two  No. 
4  wires  each  10  miles  long,  weighing  15,300  pounds,  which,  at  15 
cents  per  pound,  would  cost  $2,300,  or  the  same  as  transmitting  the 
same  amount  of   energy  only  i  mile  at  500  volts. 

The  primary  or  fundamental  question  is  to  ascertain  the  point  at 
which  transmission  of  water  powers  will  be  a  source  of  profit  to  the 
investor.  The  cost  of  electrically  transmitted  power  is  represented 
by  the  interest  on  the  capital  invested;  the  depreciation;  the  mainte- 
nance; the  operating  expenses,  and  numerous  other  small  contin- 
gencies, and  besides,  in  some  cases,  the  amount  of  money  that  has 
to  be  expended  for  water  and  land  privileges.  The  sum  of  these  ac- 
counts per  year,  divided  by  the  amount  of  horse-power  actually 
sold,  will  be  the  actual  cost  per  horse-power  for  the  case  in  ques- 
tion. 

Probably  the  greatest  competitor  to  electric  power  is  -steam  pow- 
er. In  a  few  instances  power  derived  from  gas  or  petToleum  en- 
gines may  also  compete.  The  cost  of  producing  steam  power  in 
any  given  locality  is  a  fair  criterion  by  which  to  determine  how 
much  electric  power ,  should  cost.  The  cost  of  power  produced 
from  other  sources  can  usually  be  disregarded. 

The  cost  at  which  steam  power  can  be  produced  in  a  given  local- 
ity being  ascertained,  it  can  'be  determined  what  cost  per  horse- 
power may  be  expended  on  the  construction  of  an  electrical  trans- 
mission plant  to  make  it  profitable  to  the  investor,  provided,  again, 
a  sufficient  market  can  be  obtained  for  power. 

When  electrically  transmitted  power  does  not  cost  more  than 
$100  to  $140  per  horse-power  installed,  the  investment  is  apt  to  be 
a  profitable  one,  providing,  of    course,  it  is  properly  managed. 

The  first  item  of  expense  is  amount  required  for  water  privileges. 
In  some  cases  this  is  rather  an  unimportant  consideration,  while  in 
others  it  is  the  chief  expenditure,  for  it  may  involve  the  buying  of 
thousands  of  acres  of  land  surrounding  the  stream,  because  the 
necessary  dams  may  cause  to  be  submerged  a  great  deal  of  valuable 
land,  or  large  tracts  have  to  be  bought  for  building  storage  reser- 
voirs, or  the  right  of  way  for  pipe  lines,  etc.,  have  to  be  secured. 
When  land  is  cheap  these  considerations  are  often  not  objection- 
able, but  where  good  farming  land,  or  land  valuable  for  other  rea- 
sons, has  to  be  thrown  to  waste,  the  question  is  often  a  perplexing, 
one. 

The  cost  of  the  dam,  power  house  and  hydraulic  machinery  is, 
as  a  rule,  dependent  almost  entirely  on  the  characteristics  of  the 
stream  being  utilized.  Entering  into  the  question  is  the  amount  of 
water  in  the  stream,  both  ynder  normal  as  well  as  abnormal  condi- 
tions at  various  seasons  of  the  year;  also  the  head  or  fall,  and 
whether  it  is  dependent  on  natural  conditions  or  requires  the  build- 
ing of  large  dams.  Generally  speaking,  other  things  remaining 
equal,  generating  plants,  comprising  the  power  house,  hydraulic  and 
electric  machinery,  as  a  whole  cost  less  as  the  head  increases,  until 
certain  limits  have  been  reached.  When  the  head  is  low,  as  ranging 
from  4  to  10  feet,  it  requires  a  comparatively  large  wheel  for  a  rela- 
tively small  amount  of  power,  and  then  slow  speeds  can  only  be  at- 
tained. Where  large  units  are  desirable  a  number  of  these  w^heels 
must  be  coupled  together  in  order  to  get  the  required  power.  The 
speed  required  can  be  raised  or  lowered  to  a  certain  extent,  depend- 
ing on  the  size  of  the  w^heel.  If  higher  speeds  at  low  heads  be  de- 
sired for  large  units,  many  wheels  must  be  operated  together,  re- 
quiring not  only  a  great  deal  of  room,  and  consequently  larger 
power  house,  but  considerable  line  shafting,  gears,  couplings,  etc., 
which  not  only  increase  the  initial  cost,  but  increase  expenditure  of 
operation  and  maintenance  of  the  plant,  as  well  as  introducing  an- 
other source  of  inefficiency.  With  higher  heads  a  larger  amount 
of  power  can  be  obtained  from  fewer  and  simaller  wheels,  with  high- 
er speeds,  and,  therefore,  cheaper  generating  apparatus. 

The  cost  of  generating  apparatus  for  a  given  capacity,  other 
things  remaining  equal,  is  almost  directly  proportional  to  the  sipeed 
at  which  it  runs,  and  for  this  reason  it  is  always  desirable  to  refrain 
from  too  low  speeds  wherever  possible.  A  good  engineer  will  hard- 
ly warrant  the  expenditure  of,  say,  $15,000  for  a  300-kw  generator  to 
run  at  a  speed  of  say  75  to  100  r.p.m.,  when  a  machine  just  as  good 
in  every  respect,  and  sometimes  better  (because  it  is  a  standard 
size),  can  be  bought  in  belted  units  for  $5000. 

The  next  item  of  considerable  expense  is  the  transmission  line. 
The  poles,  with  their  appurtenances,  exclusive  of  wire,  will  cost 
between  $250  to  $500  per  mile,  varying  according  to  circumstances. 
Rights  of  way  for  the  placing  of  poles  may  often  be  expensive. 
The  transmission  wire  must  be  considered  separately. 
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The  cost  of  the  transmission  wire  is  often  the  most  important 
part,  but  is  always  different  with  each  case,  dependent  as  it  is  upon 
the  amount  of  power  to  be  transmitted,  the  transmitting  voltage, 
distance,  and  the  allowable  loss.  As  a  whole,  it  is  always  best  to 
keep  the  transmitting  voltage  as  low  as  possible  and  still  keep  with- 
in commercial  conditions.  Many  people  are  carried  away  with  the 
idea  that  if  they  could  only  use  high  voltages  the  cost  of  transmit- 
ting would  be  reduced  to  a  minimum.  It  must  be  borne  in  mind 
that  with  the  use  of  the  higher  voltages  the  cost  of  insulators  in- 
creases, the  electrical  apparatus  necessarily  costs  more,  and,  more- 
over, the  risks  are  greater  throughout  the  systeim,  and  consequently 
necessitates  more  skilled  attendants  to  look  after  the  plant.  All  of 
these  items  have  to  be  carefully  considered  before  looking  into  the 
possible  saving  of  copper  on  the  line.  For  mechanical  reasons,  a 
wire  smaller  than  No.  6  B.  &  S.  should  not  be  used  for  line  work. 
More  cautious  engineers  will  say  it  should  not  be  smaller  than  No.  4 
B.  &  S.  It  is  foolish  to  attempt  to  use  voltages  which  allow  the  use 
of  smaller  than  No.  6  wire.  Where  a  shut-down  would  mean  heavy 
damages,  it  might  be  even  advisable  to  use  a  wire  not  smaller  than 
a  No.  2  B.  &  S.  If  these  facts  are  always  borne  in  mind,  the  ques- 
tion of  voltage  will  oftentimes  adjijst  itself,  and  the  use  of  very 
high  voltages  will  not  be  found  necessary,  unless  the  transmission 
be  for  especially  long  distances,  and  the  amount  of  power  particu- 
larly large. 


The  Convention  of  the  Independent  Telephone  Association. 

The  Independent  Telephone  Association  of  the  United  States 
met  in  its  second  annual  convention  at  the  Palmer  House,  Oii- 
cago.  111.,  on  Thursday,  June  30,  at  4  o'clock  p.  m.,  and  continued 
in  session  Thursday,  Friday,  and  Saturday.  The  attendance  was 
excellent.  Representatives  from  independent  exchanges  and  toll 
line  systems  were  present  from  fourteen  States.  Great  interest  was 
manifested,  and  the  reports  from  all  sections  of  the  country 
showed  a  vigorous  growth  and  extension  of  the  independent  tele- 
phone movement  throughout  the  United  States. 

The  programme  which  was  announced  was  carried  out.  A  com- 
mittee consisting  of  H.  D.  Critchfield,  O'hio;  S.  P.  Scherin,  In- 
diana; H.  K.  Cole,  Kentucky,  was  appointed  to  propose  changes 
in  the  constitution  adopted  at  Detroit  last  year.  This  committee 
submitted  the  following  report,  which,  after  discussion,  was  unani- 
mously adopted:  The  committee  to  which  were  referred  the  pro- 
posed changes  in  the  constitution  beg  leave  to  submit  the  fol- 
lowing report:  We  recommend,  first,  that  section  2  of  article  3  be 
amended  to  read  as  follows:  "Sec.  2.  The  payment  from  time  to 
time  of  such  further  assessments  as  the  association,  through  its 
proper  committee,  may  levy,  shall  not  exceed  per  year  10  cents  for 
each  telephone  in  use  by  any  exchange  or  toll  line  company,  and  lo 
cents  per  mile  of  toll  lines  carrying  wire  or  wires  over  which  paid 
■mc.'-sage.'?  are  transmitted."  The  committee  further  recommended 
that  section  3,  article  3,  be  amended  to  read  as  follows:  "Sec.  3. 
Any  corporation,  partnership,  or  individual  engaged  in  the  manu- 
facture of  telephones,  switchboards,  etc.,  may  become  a  member  of 
the  association  on  the  payment  of  the  membership  fee  of  $10  and 
annual  dues  to  the  sum  of  $100.  The  membership  fee  sjiall  be  paid 
bi:t  once,  the  annual  dues  of  the  first  year  to  accompany  the  mem- 
bership fee  and  to  be  paid  annually  thereafter  on  notification  by  the 
secretary.  Any  corporation,  partnership,  or  individual  engaged  in 
the  .sale  of  apparatus  or  materials  used  in  the  construction,  opera- 
tion or  maintenance  of  an  independent  telephone  exchange  or  toll 
line  system,  except  corporation,  partnership  or  individual  engaged 
in  the  manufacture  and  sale  of  switchboards,  telep'honcs,  etc.,  may 
become  a  member  on  payment  of  a  nicmbcrshii)  fee  of  $10  and 
annual  dues  to  the  sum  of  $50,  to  be  paid  in  like  manner  and  at  the 
time  provided  for  the  payment  by  manufacturers  of  telephones  and 
jwitchboardi." 

The  committee  recommended  that  article  4  be  amended  as  fol- 
lows: "Sec.  4.  The  officers  of  the  .issociation  shall  be  a  president, 
three  vice-presidents,  a  secretary,  two  aasistant  secretaries,  a  treas- 
urer and  an  advisory  board,  consisting  of  five  members,  two  of 
whom  shall  be  the  president  and  secretary,  together  with  three 
members  who  shall  be  selected  by  the  executive  committee."  It 
v/as  also  provided  that  no  person  himself  rcprcscnlinK  any  firm  or 
corporation,  .tdniitted  to  membership  under  the  provi.tion  of  sec- 
tion 3,  article  3,  of  the  constilulion,  may  be  cicclcd  lo  oflkc. 

The  committee  rcronimcnded  that  arlicic  8  he  ninendcd  to  rc;id 
as  follows:    ".Nriirlr  H     I'.-ich  iiKniilirr  of  ihc  aisoclation  shall  be 


entitled  to  one  vote  for  each  500  telephones  or  less,  or  each  500 
miles  of  toll  lines  or  less,  in  actual  use,  and  one  additional  vote  for 
the  major  fraction  of  500  telephones  or  miles  of  toll  line  in  use,  and 
no  more,  on  the  election  of  officers  or  on  any  question  which  may 
be  voted  upon  by  the  association,  provided,  however,  that  each  per- 
son, firm  or  corporation  admitted  to  membership  under  section  3, 
of  article  3,  of  the  constitution  shall  be  entitled  to  one  vote." 

The  committee  recommended  that  article  S  of  the  constitution 
be  amended  to  read  as  follows:  "The  associatiisn  shall  elect  an  ex- 
ecutive committee,  to  consist  of  one  member  from  each  State,  the 
State,  through  its  delegates,  to  suggest  the  name  of  the  member  of 
the  committee  to  represent  the  State.  Should  the  State  be  without 
representation,  th^  convention  shall  select  a  member  from  such 
State,  who  shall  sit  until  the  vacancy  be  properly  filled  under  this 
article.  The  executive  committee  shall,  with  the  consent  of  the  ad- 
visory board,  select  sub-committees  as  it  deems  e.xpedient,  and  fully 
empower  these  sub-comimittees  to  carry  out  the  objects  for  whic'h 
they  are  created." 

The  committee  recommended  that  section  3  of  article  7  be  amend- 
ed to  read  as  follows:  "The  secretary  and  treasurer  shall  keep  the 
minutes,  collect  the  moneys,  give  receipt  for  t!he  same,  shall  pay 
properly  executed  orders  and  drafts  provided  for  by  the  constitu- 
tion, and  other  orders  signed  by  the  president  under  the  direction 
of  the  advisory  board.  He  shall  also  keep  an  accurate  account  of 
the  receipts  and  disbursements  of  money,  make  a  report  thereof  at 
the  annual  meeting,  and  to  (he  executive  co^mmittee  or  the  advisory 
board  whenever  called  upon.  He  shall  issue  by  mail  the  official 
calls  and  perform  the  other  duties  required  by  the  association.  He 
shall  receive  a  salary  not  to  exceed  four  hundred  dollars  ($400.00) 
per  year,  fixed  by  the  executive  committee.  He  shall  have  an  al- 
lowance for  expenses,  to  be  "paid  after  approval  by  the  advisory 
board  on  the  presentation  of  vouchers.  His  salary  shall' be  paid 
at  the  end  of  the  quarter,  by  a  draft  upon  the  treasurer.  He  shall 
give  a  bond  in  the  sum  (he  executive  committee  may  require,  the 
security  to  be  approved  by  the  advisory  board." 

The  committee  further  recommended  that  section  5  of  article  7 
be  stricken  out,  and  that  the  offices  of  secretary~and  treasurer  be 
vested  in  one  person;  also  that  section  i  of  article  7  be  amended  by 
the  words  and  figures  "$1200  per  year." 

These  important  changes  met  with  the  unanimous  approval  of 
the  members  present.  After  the  adoption  of  the  report  of  the 
revisional  committee  the  association  proceeded  to  the  election  of 
officers.  The  following  were  elected  for  the  ensuing  year:  Presi- 
dent, James  M.  Thomas,  Chillicothe,  Ohio;  first  vice-president,  H. 
C.  Young,  Columbia,  Pa.;  second  vice-president,  S.  T.  Slade,  Oska- 
loosa,  la.;  third  vice-president,  J.  B.  Ware,  Grand  Rapids,  Mich.; 
secretary  and  treasurer,  W.  J.  Vesey,  Fort  Wayne,  Ind.;  first  as- 
sistant secretary,  George  W.  Beers,  Fort  Wayne,  Ind.;  second  as- 
sistant secretary,  D.  C.  Dow,  Cobleskill,  N.  Y.;  advisory  board, 
James  M.  Thomas,  Chillicothe,  Ohio;  W.  J.  Vesey,  Fort  Wayne, 
Ind.;  H.  B.  Critchfield,  Mount  Vernon,  Ohio;  Hugh  Dougherty, 
Blufifton,  Ind.;  E.  B.  Fisher,  Grand  Rapids,  Mich. 

.■\fter  the  new  officers  had  assumed  their  respective  duties,  the 
following  resolution  was  offered:  Whereas,  express  companies  have 
in  many  cities  all  over  the  country,  presumably  at  the  instigation  of 
the  Bell  telephone  monopoly,  issued  orders  directing  the  taking 
from  their  several  offices  of  telephones  not  furnished  free  of  charge, 
and  whereas  we  regard  this  act  as  a  direct  assault  upon  the  inde- 
pendent interests  of  the  whole  country,  therefore,  be  it  resolved, 
that  the  Independent  Telephone  Association  of  the  United  States  in 
annual  convention  assembled,  believing  that  a  just  compensation 
lor  service  and  the  right  to  enter  into  fair  competition  in  every  line 
of  business  is  an  inalienable  right  of  American  citizens,  denounces 
the  action  of  the  express  companies  as  an  outrage  upon  the  com- 
mon rights  r)f  citizenship,  advises  that  local  independent  companies 
resent  each  in  its  own  way,  appealing  to  i)alrons  and  fellow-citizens 
to  aid  their  efforts  by  sending  as  many  light  shipments  by  mail  or 
fast  freight  as  possible,  and  especially  recommends  that  independent 
companies  order  exchange  and  line  supplies  lo  be  shfpped  in  like 
manner.  This  resolution,  .Tfler  a  full  discussion  and  careful  con- 
sideration, was  adopted  without  a  dissenting  vole.  After  transact- 
ing niiscrllaneous  business  and  general  discussion,  the  association 
adjourned  lo  meet  in  June,  1899,  at  a  time  and  place  to  be  fixed 
hcrcaflcr  by  the  executive  rommitlec,  unless  sooner  called  lo  con- 
vcnlinn  by  llic  president.  All  dilTercnres  growing  out  of  the  Dc- 
Iroil  ronvcniiiin  were  settled.  Many  new  members  were  ;iH(l(il  ;uiil 
ain|)Ii-  fiii.irui.il  Mipiinri  was  pledged. 
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The  eighth  annual  convention  of  the  Canadian  Electrical  Asso- 
ciation was  held  at  the  Windsor  Hotel,  IMontreal.  June  28,  29  and 
30.    There  was  a  large  attendance  of  delegates. 

The  first  session  opened  on  the  morning  of  June  28,  and  the  first 
business  was  the  reading  and  approval  of  the  minutes  of  the  last 
annual  meeting. 

Mayor  Prefontaine,  of  IMontreal,  was  then  introduced  and  ad- 
dressed the  meeting.  In  the  name  of  the  citizens  of  Montreal  he 
heartily  welcomed  the  members  to  the  city. 

President  John  Yule  then  read  his  annual  address.  After  giving 
a  hearty  welcome  to  the  eighth  convention  of  the  association,  he 
dwelt  upon  the  objects  of  the  association  and  the  good  that  had 
resulted  from  membership  in  it.  He  reviewed  the  electrical  de- 
velopments in  Canada  during  the  last  four  years  which  mark  the 
interval  of  time  since  the  association  last  met  in  Montreal.  He 
referred  to  the  abundant  water  powers  of  the  Dominion  which 
were  available  as  a  substitute  for  coal,  with  which  mineral  the 
Dominion  of  Canada,  at  least  so  far  as  Ontario  and  Quebec  were 
concerned,  was  not  abundantly  provided.  The  only  point  at  which 
satisfactory  progress  cannot  be  reported,  he  stated,  is  at  Niagara 
Falls,  where,  unfortunately,  the  tying  up  of  the  greatest  water 
power  in  the  Dominion  by  an  alien  corporation  has  prevented  its 
dexelopment  for  the  benefit  of  the  people  of  Ontario.  He  trusted 
that  this  state  of  affairs  would  be  removed  before  another  year.  In 
the  field  of  electric  lighting  a  reasonably  satisfactory  condition 
of  affairs  existed.  A  large  majority  of  the  plants  now  in  opera- 
tion is  equipped  with  reasonably  modern  and  efficient  machinery, 
and  the  rates  at  which  current  is  supplied  are,  it  is  safe  to  say, 
taken  on  the  average,  t\\k  lowest  in  the  world. 

After  the  close  of  the  president's  address,  Mr.  J.  J.  Wright,  on 
behalf  of  the  Committee  on  Meters,  reported  that  inasmuch  as  no 
special  business  had  been  brought  before  the  committee  during 
the  past  year,  it  had  not  been  convened.  The  president  appointed 
Messrs.  Reesor,  Smith  and  Hunt  as  members  of  a  committee  to 
convene  standing  committees. 

Mr.  A.  A.  Wright  then  read  a  paper  entitled,  "How  to  Over- 
come Some  of  the  Difficulties  Encountered  by  Central  Station 
Men." 

Mr.  Wright  treated  the  subject  from  the'  standpoint  of  one  who 
has  to  deal  with  customers  living  in  a  town  of  moderate  size.  In 
the  matter  of  dealing  with  the  corporate  fathers  regarding  contracts 
for  arc  lights  for  streets,  he  suggested  leaving  municipal  politics 
entirely  alone.  As  to  commercial  lights  contracts  could  be  made 
with  customers  on  a  yearly  basis,  with  the  same  renewing  clause 
that  there  is  in  the  contract  with  the  town,  but  with  this  difference, 
that  the  payment  in  this  case  be  made  weekly.  He  advised  never, 
under  any  circumstances,  to  do  free  wiring.  He  thought  that 
meters  should  be  placed  where  they  could  be  readily  and  accurately 
read.  He  related  some  of  his  experiences  with  people  who  doubted 
the  veracity  of  meters,  and  the  tactics  adopted  to  handle  such  cases. 
Mr.  Wright  supplemented  his  paper  with  the  advice  to  central  sta- 
tion men  that  where  they  did  not  have  contracts  with  a  town  to 
try  to  form  a  joint  stock  company,  and  not  endeavor  to  run  the 
concern  alone.  He  also  suggested  getting  the  most  influential 
men  in  the  town  as  members  of  the  company,  and  in  that  way  a 
leverage  on  the  Council  could  be  had  that  could  not  be  otherwise 
possibly  obtained.  It  would  also  prevent  other  companies  from  com- 
ing in,  and  would  assist  managers  in  many  ways.  He  also  suggested 
that  it  is  as  well  to  try  to  let  the  lighting  contract  with  the  town 
be  the  weak  arm  of  strength  and  devote  more  time  to  the  com- 
mercial aspect  than  to  the  other.  Then,  if  the  desired  legislation 
could  not  be  obtained,  the  central  station  men  would  be  in  a  posi- 
tion to  stand  the  shock  better.  Later  on  in  the  discussion,  Mr. 
Wright  stated  that  he  found  that  giving  notice  where  an  account 
was  not  paid  promptly  was  very  effective.  His  company  had  a 
system  of  first,  second  and  third  notices,  and  if  the  bills  are  not 
paid  after  the  third  notice  the  customer  is  disconnected.  This  gen- 
erally resulted  in  the  delinquent  paying  the  bill  and  asking  for  re- 
connection.  In  answer  to  a  question  Mr.  Wright  stated  that  his 
company  (in  Renfrew,  Ont.)  supplied  incandescent  lights  almost 
entirely  by  meter.  A  rental  of  25  cents  a  month  for  all  sizes  of 
meters  is  charged.  The  smallest  meter  in  service  is  75X  amperes, 
both  two  and  three  wire. 

Mr.  Reesor  staled  that  in  Grimsby  the  bills  for  incandescent 
lighting  and  commercial  lighting  were  collected  monthly,  and  his 
company  liad  a  rate  of  discount  of  33'/)  per  cent,  if  the  bills  due  on 
the  first  are  paid  before  the  loth.     This  induceme'nt  worked  fairly 


well.  Customers  came  to  the  office  to  pay,  and  the  company  was 
trying  to  have  all  its  collections  made  at  the  office  instead  of  send- 
ing out  collectors.  There  are  a  few  delinquents,  but  the  company 
was  trying  to  weed  them  out  and  educate  them  to  a  better  system. 

Mr.  Dion,  of  Ottawa,  related  his  experience  with  5-cp  lamps. 
His  company  supplied  the  lamps  free  to  meter  customers.  The 
company  had  confined  itself  to  10  and  i6-candle-power,  but  a  few 
years  ago  the  customers  found  out  that  lamps  of  S  candle-power 
were  made,  and  asked  for  them  to  be  used  as  night  lamps.  It 
finally  decided  to  let  every  customer  have  a  5  candle-power  lamp, 
supplying  only  one,  and  when  that  burned  out  to  exchange  it  for 
a  new  one.  It  was  found  that  this  popularized  electric  lighting, 
and  prevented  the  use  of  coal  oil  lamps.  These  night  lamps,  while 
not  registering  on  the  meter,  are  a  small  expense  to  the  company, 
as  the  load  is  small  at  the  time  that  they  are  used,  and  it  was  found 
to  be  advantageous  to  allow  them  to  be  used  in  this  way.  He 
stated  that  about  one-eighth  of  his  company's  business  is  a  flat  rate 
one.  The  company  supplied  the  lamps  in  the  first  installation,  but 
renewals  are  paid  for.  On  the  meter  system  lamps  were  supplied 
free,  both  for  installations  and  renewals.  ,  The  company  has  house 
to  house  inspections  for  the  purpose  of  renewing  lamps.  It  found 
that  customers  on  the  meter  system  allowed  their  lamps  to  get 
very  old  and  black  until  they  hardly  give  any  light,  and  then  com- 
plained to  their  friends  without  coming  to  the  office,  so  that  the 
company  had  no  means  of  remedying  the  difficulty.  The  house 
to  house  inspection  was  a  solution  of  the  problem.  The  men  gave 
attention  to  sockets,  etc.,  and  although  an  expense,  the  company 
found  that  the  satisfaction  thus  given  to  customers  more  than  re- 
imbursed it. 

Mr.  Ellis,  of  Barrie,  gave  an  account  of  the  method  of  making 
collections  adopted  by  his  company.  The  accounts  are  sent  out 
every  six  weeks.  The  company  employs  a  form  with  a  coupon  on 
the  end  to  the  effect  that  the  bill  is  payable  at  the  bank  fifteen  days 
after  date  of  issue,  and  if  not  paid  at  the  bank  discount  will  not  be 
given,  and  if  tendered  at  the  bank  after  the  fifteenth  day  the  coupon 
will  not  be  accepted.  This  has  been  found  to  work  very  success- 
fully. The  bank  is  paid  $50  a  year  for  doing  this  work.  The  com- 
pany charges  17}^  cents  per  kilowatt,  net,  and  if  the  bill  is  over 
$12  in  six  weeks,  it  gives  a  discount  of  20  per  cent.  The  gross  rate 
is  25  cents  per  kilowatt. 

Adjournment  was  then  taken  until  2  P.  M. 

At  the  afternoon  sesssion  a  paper  by  Mr.  Louis  Dewitt  Magie, 
entitled  "Electrical  Utilization  of  Water  Powers,"  was  read.  There 
was  considerable  debate  over  the  question  of  deferring  the  discus- 
sion of  this  paper  until  the  next  annual  meeting  of  the  association, 
because  the  members  had  not  had  an  opportunity  to  study  the  sub- 
ject. It  was  finally  decided,  however,  to  go  on  with  the  discussion 
at  this  meeting.  Mr.  Magie,  in  explanation,  stated  that  he  did  not 
attempt  to  fight  the  steam  man,  and,  in  fact,  tried  to  give  him 
good  leeway,  but  merely  took  up  the  electrical  part  of  the  subject. 
If  it  were  desired  to  fight  the  steam  man,  it  would  be  better  to 
get  up  another  paper.  An  abstract  of  this  paper  is  printed  on  an- 
other page. 

Mr.  Thompson  questioned  the  wisdom  of  putting  in  20.000,  30.- 
000  or  40,000-hp  plants,  and  then  only  be  able  to  find  customers  for 
one-tenth  or  less  of  the  output.  Too  many  people  imagine,  he 
thought,  that  because  the  waterfall  turns  the  waterwheel,  the  power 
costs  nothing.  He  illustrated  this  by  telling  a  story  'of  a  small 
town  where  they  obtained  lights  at  a  few  cents  a  week,  and  power 
that  did  not  cost  anything  because  it  was  water  power.  A  few 
years  later  the  dam  of  the  water  power  broke  down,  the  operation 
of  the  plant  was  discontinued,  and  the  people  in  the  town  returned 
to  coal  oil,  as  it  was  stated  that  it  cost  too  much  to  run  the 
water  power.  He  thought  that  an  immense  amount  of  money  had 
been  sunk  in  getting  power  in  advance  of  the  demand.  In  a  city 
like  Montreal,  he  thought  it  advantageous  both  to  the  company 
and  to  the  city  because,  with  the  shipping  facilities  in  Montreal 
and  the  large  country  to  draw  from,  a  large  number  of  manufac- 
turing concerns  will  be  induced  to  come  to  Montreal  and  establish 
their  business  so  as  to  get  cheap  power.  But  that  does  not  apply 
in  every  case.    , 

Mr.  W.  F.  Bonner  then  read  a  paper  on  "The  Unconscious 
Ownership  of  an  Important  Key."  In  the  discussion  of  this  paper 
Mr.  Hill  thought  that  the  suburban  railway  managers  were  losing 
sight  of  the  large  field  of  steady  utilization  of  their  power,  by  not 
canvassing  the  farmer.  He  used  an  electric  road  at  Grimsby  as  an 
illustration.  It  runs  through  a  most  fertile  country,  tenanted  al- 
most entirely  by  large  fruit  growers  and  farmers,  each  of  which 
has  a  certain  amount  of  power  in  use  almost  every  hour  of  the 
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day.  Thej'  have  the  grinding  of  the  ensilage  product,  and  a 
.thresher,  and  pumping  and  churning,  and  everything  of  this  nature 
is  going  on  which  requires  a  certain  amount  of  power  all  the  time, 
and  yet,  strange  to  say,  none  of  these  suburban  roads  seems  to  be 
willing  to  do  anything  in  the  way  of  allowing  the  farmer  to  take 
any  power  from  their  circuits.  He  stated  that  it  had  been  figured 
that  the  farmers  on  large  grain  fields  in  Manitoba  could,  with  the 
straw  that  they  burn  up  in  heaps  every  fall,  do,  by  electric  power, 
all  the  work  on  the  farm  that  now  requires  from  100  to  150  teams. 
By  centralizing  the  power  in  one  spot,  drawing  the  straw  after  the 
season  was  over  and  keeping  it  in  spots,  to  be  used  from  time  to 
time,  the  farmers  could  have  sufficient  power  to  do  the  farm  work 
and  do  away  with  this  large  number  of  teams,  to  say  nothing  of  the 
men  who  look  after  them. 

Mr.  Wright,  Jr.,  of  Montreal,  stated  that  on  the  I\IontreaI  Belt 
Line  farmers  are  supplied  with  power,  and  the  company  has  more 
demand  for  it  than  it  can  supply.  The  only  difficulty  has  been  with 
the  insurance  people,  who  object  to  the  "grounding." 

On  Wednesday  afternoon  the  members  of  the  association  visited 
the  Bell  Telephone  Company's  building,  the  power  house  of  the 
Montreal  Street  Railway  Company  and  the  works  of  the  Lachine 
Rapids  Hydraulic  and  Land  Company.  They  were  taken  around  the 
works  of  the  latter  company  and  shown  its  most  interesting  fea- 
tures. Considerable  surprise  ivas  expressed  at  the  extent  and  mag- 
nitude of  the  equipment.     After  a  thorough  inspection  of    the  plant 
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and  vicinity,  luncheon  was  partaken  of,  through  the  courtesy  of  the 
Lachine  Company. 

At  the  meeting  on  the  morning  of  June  30  the  election  of  officers 
took  place,  and  resulted  in  the  selection  of  Mr.  William  H.  Browne 
as  president;  Mr.  H.  P.  Dwight,  first  vice-president,  and  Mr.  A.  A. 
Dion,  second  vice-president.  Mr.  C.  H.  Mortimer  was  re-elected 
sccrctJ^ry  and  treasurer. 

After  the  adjournment  of  the  meeting  the  members  paid  a  very 
interesting  visit  to  McGill  University,  after  which  they  were  taken 
to  the  works  of  the  Royal  Electric  Company,  visiting  first  the  light- 
ing station  and  then  the  factory.  The  members  and  their  friends  to 
the  number  of  about  250  were  then  conveyed  by  special  train  to  the 
power  hoirse  of  the  Chambly  Manufacturing  Company,  at  Riche- 
lieu, where  an  opportunity  was  given  to  witness  the  hydraulic  devel- 
opment at  that  point. 

The  social  success  of  the  visit,  in  addition  to  its  interest  frdui  a 
mechanical  and  electrical  standpoint,  was  directly  attributable  to  the 
untiring  energies  and  the  acknowledged  executive  ability  of  General 
Manager  William  U.  Browne.  At  the  conclusion  of  the  inspection 
of  the  power  house  and  its  surroundings,  the  members  sat  down 
to  a  delightful  luncheon,  which  was  thoroughly  apprcciatpd.  A 
number  of  addresses  of  welcome  were  m;ule,  and  in  response  to  a 
loasl  to  the  success  of  the  entire  undertaking,  Mr.  Browne  niadc  a 
fitting  reply. 

Mr.  Dion,  on  behalf  of  the  association,  extended  the  hearty 
thanks  of  the  members  for  the  many  courtesies  extended  by  the 
Rfiy.il  and  Cli.imbly  Cfiinpanics 


The  annual  banquet  of  the  association  was  held  at  the  Windsor 
Hotel  on  June  29,  upward  of  100  persons  being  present.  It  was 
a  thorough  success  in  every  respect  and  the  after-dinner  speeches 
were  short,  bright  and  enjoyable.  The  toast,  "Electrical  Montreal," 
was  responded  to  by  Mayor  Prefontaine,  who  gave  some  interest- 
ing figures  regarding  electrical  progress  in  the  city.  He  referred  to 
the  pioneer  electrical  iompany  in  the  city — the  Royal  Electric 
Company.  It  started  in  1894  with  a  dynamo  of  12  arc-lights  capac- 
ity, a  dozen  employees,  a  small  workshop  and  a  capital  of  less  than 
$10,000.  To-day  the  same  company  is  serving  from  its  two  gener- 
ating station  electrical  current  for  about  1500  arc  lights  and  7S,ooo 
incandescent  lights.  Its  works  now  cover  an  area  of  about  40,000 
square  feet,  and  about  500  persons  are  employed,  while  its  invested 
capital  is  upward  of  $2,500,000.  In  July,  1886,  the  streets  of  Mon- 
treal were  first  illuminated  by  electricity  by  133  lights;  now  there 
are  about  1500.  In  1881  the  first  incandescent  lights  were  supplied 
and  in  1S92  the  first  electric  motor  was  installed.  He  referred  to 
the  Chambly  Manufacturing  Company  and  the  misgivings  which 
prevailed  in  the  minds  of  many  regarding  the  success  of  the 
scheme.  He  also  spoke  of  the  Lachine  hydraulic  works,  which 
were  a  credit  to  Montreal.  The  development  of  the  Montreal  Park 
&  Island  Electric  Railway  and  the  telephone  service  were  also 
touched  upon  by  the  speaker. 

Mr.  W.  H.  Browne,  the  newly  elected  president,  responded  to  the 
toast,  "Electrical  Research." 


The  Importance  of  Proper  Methods  of  Illumination.^ 


KY    F.    A.    BOWMAN. 

It  should  be  distinctly  borne  in  mind,  especially  by  the  smaller 
companies,  that  to  do  a  growing  and  really  successful  business 
something  more  is  necessary  than  to  merely  induce  your  customer 
to  put  in  so  many  lamps  and  then  to  get  as  much  pay  as  you  can 
from  him  for  them.  It  is  now  clearly  demonstrated  beyond  a  per- 
adventure  that  the  margin  of  profit  is  as  narrow  in  the  central  sta- 
tion iDusiness  as  in  any  other,  if  not  a  great  deal  narrower,  and  that 
even  when  there  is  no  competition  from  gas  or  a  rival  company 
the  closest  economy  and  best  management  are  necessary  to  yield 
a  profit  to  the  shareholders  and  provide  for  future  contingencies. 
In  view  of  this  the  manager  should  realize  that  he  must  educate  his 
clientele  and  give  them  the  best  satisfaction  in  every  way.  Too 
many  managers  are  satisfied  when  they  have  succeeded  in  per- 
suading a  customer  to  take  a  certain  number  of  lights.  If  in  addi- 
tion they  are  giving  full  pressure  at  the  lamps  and  a  reliable  service 
they  consider  that  their  duty  to  both  the  company  and  the  public 
is  done.  Now,  this  is  a  wrong  principle.  Attention  should  be  paid 
to  the  purpose  for  which  the  light  is  required.  Take  for  example  a 
shop.  The  purpose  for  which  it  is  to  be  used,  its  size,  the  height 
of  ceiling,  finish  of  the  walls,  kinds  of  goods  to  be  displayed  and 
sold,  arrangement  of  counters  and  show  cases — all  must  be  noted 
and  considered.  It  is  useless  to  attempt  to  light  a  modern  drug 
store  and  a  ready-made  clothing  store  in  the  same  way,  and  expect 
equally  satisfactory  results  in  both  cases.  The  manager  should  be 
looked  upon  as  an  authority  on  methods  of  lighting,  and  if  he  gives 
the  matter  a  reasonable  amount  of  attention  he  very  soon  will  be. 
He  must  remember  that  he  is  a  dealer  in  light,  and  to  be  a  success- 
ful one  must  know  all  about  it — how  it  is  best  used  and  what  are  the 
latest  fashions  in  it.  Education  of  his  customers  is  a  very  material 
part  of  the  work  of  every  successful  manager  in  the  electrical  busi- 
ness, and  is  one  of  the  principal  reasons  why  the  business  cannot  be 
propjriy  carried  on  by  some  one  who  has  a  number  of  other  inter- 
ests to  look  after  as  well.  The  manager  must  study  this  question  of 
proper  illumination  so  as  to  master  the  main  principles  necessary 
to  a  clear  understanding  of  it.  He  must  study  his  customers  so  as 
to  know  what  their  tastes  and  requirements  are.  He  must  carefully 
watch  the  advertiscmcnls  in  the  technical  journals  and  the  cata- 
logues that  are  so  plentifully  distributed,  and  many  of  which  con- 
tain acnirale  and  valuable  information,  and  then  correspond  with 
the  achertiscrs  to  sec  if  the  articles  that  strike  him  as  siiilod  tn 
some  of  his  ruslnmers  can  be  brought  within  their  reach.  Then  he 
must  canvass  carefully  and  ()atieiuly,  and  if  he  fails  one  year  must 
try  again  the  next,  because  by  that  time  he  will  know  better  how 
to  work,  his  customers'  ideas  will  have  advanced  somewhat,  possi- 
bly prices  «vill  have  dropped  a  little. 

•At>«lrni.l  n(  luipi-r  rpiul  at  tlic  dirhtli  convention  of  tlic  Cniimllnn  Kluiliicul 
AHH'x-iiition.  M"Httfiil.  (Jiiiv.  Innc  jH.  iH.,H, 
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Electric   Light  and   Power  Plant  in  the   Land,  Title  and  Trust 
Building,  Philadelphia. 

ITHIN  the  past  month  an  important 
electric  plant  has  been  completed  by 
the  Chicago  Edison  Company  for 
what  is  now  the  tallest  office  building 
in  Philadelphia.  This  plant,  situated  as 
it  is  within  one  block  of  the  City  Hall, 
is  noticeable  not  only  on  account  of  the 
prominence  of  the  building,  but  for 
some  unique  features  which,  to  a  cer- 
tain extent,  distinguish  it  from  plants 
heretofore  installed  in  the  modern 
office  building. 

The  plant  consists  of  two  Westing- 
house  compound-automatic  engines, 
with  cylinders  11  inches  and  19  inches 
diameter  by  II  inches  stroke,  direct 
coupled  by  means  of  the  Arnold  quill- 
drive  system  to  two  45-kw  Siemens  & 
Halske  generators.  By  this  arrange- 
ment either  engine  can  run  either  one 
or  both  dynamos,  a  liberal  reserve  ca- 
pacity having  been  allow'ed  for  the  en- 
gines (the  arrangement  of  dynamos 
and  engines  is  indicated  in  Fig.  l). 

To  further  guard  against  any  pos- 
sibility of  a  breakdown  a  storage 
battery  plant  is  provided,  consisting  of  sixty-five  cells  of  the  stand- 
ard "15  F"  type,  manufactured  by  the  Electric  Storage  Battery 
Company.  In  addition  to  acting  as  a  reserve  the  battery  serves  the 
double  purpose  of  providing  economically  the  current  for  the  night 
load  when  the  dynamos  are  shut  down,  and  also  of  acting  as  a 
pressure  regulator  during  the  daytime  under  sudden  fluctuations. 

An  examination  of  the  diagram  will  show  that  the  battery  is  so 
connected  that  the  circuit  for  charging  is  independent  of  the  dis- 
charging circuit,  the  so-ampere  end  cell  switch  being  used  for  the 
charging  circuit,  and  the  400-ampere  end  cell  switch  for  the  dis- 
charging circuit.     All  feeders  are  provided  with  automatic  circuit 
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Diagram  of  Connections. 

breaker  switches,  and  are  connected  through  a  multiple  point 
switch  with  Weston  illuminated  dial  ammeters.  The  instruments 
and  switches  are  finished  in  nickel.  The  building  is  wired  for  3000 
l6-cp  lamps  and  125  horse-power  in  motors,  with  ten  sets  of  feeders 
controlled  by  independent  switches  at  the  switchboard.  All  wires 
are  run  in  iron  armored  conduit.  Special  cast-iron  outlet  boxes  are 
provided  at  all  light  and  switch  outlets. 

On  each  floor  is  a  cast-iron  cut-out  cabinet  lined  with  white 
Italian  marble.  The  ends  of  the  conduit  are  tapped  into  the  cab- 
inet by  thread  connections,  and  the  wires  in  the  cabinets  are 
brought  to  the  cut-outs  without  crossing  of  opposite  polarities. 


The  first  and  second  floors  are  to  be  occupied  by  the  Land, 
Title  &  Trust  Company  for  banking  purposes,  with  a  large  de- 
posit vault  in  the  basement.  The  upper  floors  of  the  building  are 
rented  for  oflices.  The  different  departments  of  the  bank  and 
safe   deposit   vaults   are   connected   by   a   complete   telephone   and 


Dv.NAMOS    AND    ENGINES. 

annunciator  call  system,  all  the  wiring  of  which,  as  well  as  the 
watchmen's  clock  system,  is  installed  in  iron  armored  conduit. 

The  specifications  for  this  plant  were  drawn  up  by  Mr.  C.  W. 
Wilkes,  of  D.  II.  Burnham  &  Co.,  architects  of  the  building,  and 
the  work  was  installed  under  the  supervision  of  J.  H.  Goehst  and 
S.  M.  Bushnell,  of  the  Chicago  Edison  Company. 
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Dynamos,  Motors   and  Transformers. 

ALTERNATING  CURRENT  MOTORS  WITH  GREAT 
STARTING  TORQUE.  Deri.  "Zeit.  fuer  Elek.,"  June  12.— The' 
reprint  of  a  recent  paper.  He  gives  the  equation  for  calculating 
the  torque  of  rotary  field  motors  and  discusses  the  characteristics 
graphical^-.  He  then  describes  his  method  of  introducing  the 
armature  resistance  necessary  to  obtain  the  great  starting  torque, 
and  then  cutting  it  out  of  circuit  again  in  order  to  leave  the  arma- 
ture in  its  simplest  form,  namely,  of  copper  bars  with  slight  insula- 
tion and  without  contact  rings,  rheostats  or  switches  for  the  arma- 
ture; all  that  is  required  is  a  switch  for  the  field.  The  arrange- 
ment appears  to  consist  in  connecting  across  the  end  of  the  arma- 
ture tivo  points  of  the  closed  circuit  winding  which  have  unequal 
potentials,  by  means  of  a  wire  including  a  resistance:  in  a  two-pole 
field  the  winding  with  these  cross  connections  will  then  form  a 
simple  closed  circuit  winding,  a  diametrical  winding  with  a  divided 
wire;  but  when  the  inducing  field  has  four  poles  the  windings  short- 
circuit  themselves,  and  there  will  be  no  circuit  in  this  connecting 
branch;  all  the  armature  windings  should  therefore  be  provided  with 
connections  between  the  points  of  unequal  potential  on  one  end  or 
on  both  ends  of  the  armature,  and  the  resistances  in  these  connect- 
ing branches  should  be  so  chosen  that  the  starting  torque  should 
be  as  high  as  possible;  in  the  field  winding  there  is  inserted  a  switch 
which  alters  the  number  of  poles.  He  then  applies  the  same  prin- 
ciple to  the  single-phase  induction  motor;  the  fundamental  prin- 
ciple of  these  is  the  same  as  that  for  rotary  field  motors  if  it  is  as- 
sumed that  an  oscillating  field  is  the  resultant  of  tvro  rotary  fields 
revolving  in  opposite  directions,  but  with  the  same  speed.  The 
windings  are  illustrated,  and  are  like  those  of  the  continuous 
current  machines,  being  connected  to  a  commutator  on  which 
there  are  two  brushes,  which  are  connected  together:  when  the 
field  has  two  poles  currents  will  be  induced  which  flow  through  the 
wires,  connecting  the  brushes,  and  this  will  produce  an  armature 
field,  which  has  a  certain  angle  with  the  other  field,  thus  producing 
a  torque;  for  starting  the  motor  the  main  field  is  to  have  two  poles, 
and  after  the  motor  has  reached  a  certain  speed  the  field  is  changed 
into  a  four-pole  field,  when  the  current  through  the  commutator 
and  the  brushes  will  cease  and  the  armature  will  act  like  a  regular 
short-circuited  armature,  the  commutator  and  brushes'  being  elec- 
trically inactive;  the  wires  connecting  the  windings  with  the  com- 
mutator form  the  necessary  resistance  to  get  the  best  starting 
torque;  this  will  also  tend  to  diminish  the  sparking  at  the  brushes: 
the  action  is  therefore  diflerent  from  that  in  which  the  resistance  is 
usually  inserted  external  to  the  brushes:  when  the  motor  has  reached 
the  desired  speed  the  brushes  may  be  raised  from  the  commutator: 
theie  is  a  wide  range  of  speed  in  which  there  is  no  fear  that  the 
motor  will  stop.  The  reversal  of  the  motor  is  accomplished  either 
by  reversing  the  current  in  the  field  or  by  shifting  the  brushes 
through  an  angle  corresponding  to  half  the  polar  distance.  He 
clairns  that  the  single-phase  induction  motor,  then,  has  all  the  good 
qualities  of   the  rotary  field  motor. 

ALTERNATING-CURRENT  MOTORS.  Guilbert.  "L'Eclair- 
age  Elec,"  June  1 1 — Brief,  illustrated  descriptions  of  recent  in- 
ventions taken  from  patent  specifications.  He  claims  that  the  re- 
cent device  patented  by  Steinmetz  for  coupling  polyphase  motors 
in  tandem  is  the  same  as  was  used  by  Siemens  and  Halske  and  de- 
scribed in  1894. 

INSUf.ATING  ARMATURE  BOLTS.  Boucherot  "L'Ind. 
Elcc  .'■  June  10. — A  short,  supplementary  explanation  to  his  recent 
article  (sec  "Digest,"  June  11). 

Lights  and  Li^htinfir. 

VACL'UM  TUBE  LAMP.— l>ond.  ••Elcc.  Rev.,"  June  17.— A 
note  on  ihc  recent  exhiliit  of  Swinton  before  the  Royal  Society 
r^,...  ,,„:„,,  (ij,  lamp  (sec  his  paper  in  another  column  on  "Cathode 
'■  .  also  "Digest,"  June  25  and  July  2).     He  has  consi^lcr- 

ai'  J  .  cd  his  lamp,  and  is  now  able  to  get  a  light  of  100  candle 
power  at  a  rate  of  I  watt  per  candle  power;  he  uses  alternating  cur- 
rents of  about  10,000  volts  with  two  cathode  discs;  it  is  a  consider- 
able advance  over  Ebert's  lamp,  which  never  gave  more  than  i 
candle  prjwcr,  although  it  was  claimed  to  be  enormously  more  effi- 
cient.    No  fu'^llx-r  information  is  given. 

INCANDESrFVT  LAMPS.  Rose.  Lond.  "Lightning,"  June 
I'i,— ,A  short  an    ■  '  ■    results  of    hisi  experience  with  im- 

prfivf<|  lamps.  .  he  carried  on  considerable  experi- 

menting in  tryin;.'  f.  tjn'i  mi  1  n.ils  lo  be  incorporated  with  the  car- 
bon for  the  incandcsrcnl  filaments,  more  particularly  with  the 
rr.ri.wl,  ,.\  silicon.  Ill)'  '!"•  "• 'I'-ral  results  of  his  experiments,  which 
on  a  coi,  'lan  on  a  l.iboratory  scale,  were  not 

'•  ,',  and  h'  that  the  best  m.ntcrial  is  pure  car- 

bon, the  purer,  the  denser  and  the  more  honingenroiis.  the  better 
the  filament.  He  is  at  present  making  a  commercial  lamp  of  2,5 
watt*  per  candle  power,  using  a  treated  pure  carbon,  and  has  frc- 
'pirntly  made  them  a.s  high  a»  i  watt  per  c.TndIc  power  in  the  same 
way;  an  untreated  filament  when  run  at  a  high  cITicirncy  blackens 


the  bulb  much  more  rapidly  than  a  treated  one;  with  the  same 
make  of  filament  the  lower  the  pressure  the  higher  may  be  the  effi- 
ciency at  which  it  is  practicable  to  run  the  lamp. 

OVERHANGING  LAMPS.— Lond.  "Elec,"  June  17.— An  ab- 
stract of  the  proposed  by-laws  for  the  regulation  of  overhanging 
lamps  in  public  places.  Briefly  they  are  as  follows:  Sanction  by 
the  authorities  must  first  be  given;  the  clear  height  above  the  foot- 
way must  not  be  less  than  10  feet  nor  must  they  be  nearer  to  the 
carriage-<way  than  3  feet  from  the  outer  edge  'C«f  the  curb;  no  lamp 
exceeding  2  feet  in  width  or  4  feet  in  height  or  weighing  more  than 

pounds   shall   be  allowed:   no  part  of  a  lamp   shall  project 

more  than  4  feet  from  the  premises  to  which  it  belongs;  no  adver- 
tisements thereon  are  permitted;  the  owner  shall  keep  the  lamp 
lighted  during  the  hours  agreed  upon. 

Power. 

CAPSTANS.  Sartiaux.  "L'Eclairage  Elec,"  June  11.— A  long 
description,  with  a  number  of  illustrations  and  results  of  tests,  of 
the  electrically  operated  capstans  used  by  the  Northern  Railroad  of 
France  for  drawing  freight  cars  in  the  freight  yards;  three  types  are 
used  and  are  described. 

STEAM-USING  PLANT.  Jeckell.  Lond.  "Elec,"  June  17.— A 
reprint  of    his  Municipal  Electrical  Association  paper. 


BLAST  FURNACE  POWER  GAS.  Hubert.  "Eng.  Mag.," 
July. — A  brief  abstract  of  his  tests  at  Seraing,  Belgium,  published 
in  "Stahl  und  Eisen."  He  answers  the  objections  recently  made  by 
Luermann  (see  "Digest,"  June  18).  His  conclusions  are  that  a  100- 
ton  blast  furnace  will  produce  about  18,000  cu.  m.  of  gas  per  hour; 
assuming  that  50  per  cent,  is  used  in  the  hot-blast  stoves,  there 
remain  g.ooo  cu.  m.  available  for  power,  which,  with  an  efficiency 
of  20  per  cent,  in  the  gas  engine,  gives  3000  horse-power  for  a  100- 
ton  furnace,  or  from  3  to  10  times  the  power  heretofore  produced 
by  burning  the  gas  under  steam  boilers;  the  tests- at  Seraing  showed 
a  consumption  of  4  to  5  cu.  m.  of  gas  per  horse-power  per  hour  in 
the  gas  engines,  thus  yielding  1800  horse-power,  of  which  only  400 
is  required  for  the  furnace,  leaving  1400  available  for  other  pur- 
poses. 

GOLDEN  GATES.— "Eng.  and  Min.  Jour.,"  June  25.- A  brief 
description  of  this  mill  in  Utah,  which  is  the  largest  cyanide  mill  in 
the  world,  and  is  operated  by  electric  power  transmitted  a  distance 
of  35  miles  at  40,000  volts,  in  the  form  of  a  three-phase  current;  the 
current  is  delivered  to  the  mine  at  $60  per  horsenpower  per  year, 
with  a  minimum  consumption  of  300  horse-power;  the  description 
refers  chiefly  to  the  mill  its«lf. 

NIAG.ARA.  Dunlap.  "West.  Elec,"  June  25. — .\n  illustrated 
description  of  the  enlargement  of  the  power  station  supplied  by 
the  canal.  One  turbine  and  generator  in  this  extension  are  now 
in  operation,  and  are  the  first  of  the  five  to  be  installed. 

Traction. 

COMBINED  TROLLEY  AND  ACCUMULATOR  SYSTEM 
IN  PARIS. — "L'Eclairage  Elec,"  June  ii. — A  brief  description  of 
a  line  running  from  Paris  into  the  suburbs,  and  which  is  the  first 
one  in  France  in  wliich  this  combined  system  is  used.  The  total 
length  of  the  line  is  14.65  km,  of  which  7.87  is  operated  by  the  trol- 
ley system  outside  of  the  city  and  6.78  by  accumulators  in  the  city; 
there  are  two  circuits,  one  of  500  to  5.^0  volts,  for  direct  driving, 
and  the  other  of  550  to  575,  for  charging  the  batteries  in  transit; 
there  are  3.3  cars  on  the  line,  most  of  which  arc  double-decked 
and  carry  fifty-six  passengers;  the  car  without  passengers,  but  with 
acL'umulators,  weighs  13. 8  tons,  the  accumulators  weighing  3.8  tons; 
each  car  consists  of  224  cells,  which  are  charged  from  the  line  at 
500  volts. 

ACCUMULATOR  TRACTION  AT  OSTENDE.— "L'Eclairage 
Elcc,"  June  11. — A  brief  description  of  the  i.o  mile  line,  which 
has  been  run  since  last  year.  The  charging,  which  is  done  while 
the  batteries  are  on  the  cars,  thus  .saving  expensive  handling,  occu- 
pies two  hours;  the  weight  without  accumulators  or  passengers  is 
7.^00  kg:  the  weight  of  accumulators  is  from  2500  to  3000  kg;  the 
cars  will  carry  fifty  passengers,  and  the  gauge  is  i  metre:  there  are 
three  cars  in  constant  use;  one  charge  will  run  70  km. 

I^IGIIT  R.MLWAY.S. — Lond.  "Engineering,"  June  17. — An  edi- 
torial, chiefly  of  local  interest,  giving  a  list  of  the  applications  for 
this  year. 

AUTOMOBILE  VEHICLES.— "L'lnd.  Elcc,"  June  10.— A  list 
of  those  which  took  part  in  the  recent  trials,  eleven  out  of  the 
twelve  being  opcralcd  electrically,  the  other  using  essence  of  petro- 
leum (probably  gasoline)  as  a  source  of  power;  a  detailed  descrip- 
tion is  promised. 

MOTOR  VAN  TRIAL.';.— Lond,  "Engineering."  June  17.— An 
account  of  the  recent  trials  of  Ihc  Royal  Agricultural  Society,  of 
self-propelled  vehicles  carrying  3  and  I  Ions  respeclively;  it  includes 
no  cicct'ical  vehicles, 
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ELECTRIC  LAUNCHES.-Lond.  "Elec,"  June  17.— A  short, 
illrstratcd  article  on  these  launches  on  the  Thames,  which  now  con- 
sist   of   a  rieot  of  twenty  vessels. 

DETERMINING  THE  MAXIMUM  CURRENT  FOR  A 
RAILWAY  CIRCUIT.  Tripier.  "L-Eclairage  Elec,"  June  n.— 
A  short,  mathematical  article  in  which  he  describes  an  analytical 
and  graphical  method;  it  is  theoretical  in  character  and  cannot  be 
applied  with  precision  to  ordinary  lines,  on  which  the  cars  start  and 
stop  frequently;  it  appears  to  be  limited  to  a  line  on  which  the  cars 
are  running  with  perfect  regularity. 


MUNICIPAL   COMPETITION   WITH    SUPPLY  COMPA- 
NIES.—Lond.  "Elec,"  June  17. — An  editorial  discussion. 


AUTOMOBJLE  VEHICLES.  Czischek.  "Eng.  Mag.,"  July.— 
An  abstract  of  a  long,  profusely  illustrated  article  in  the  "Zeit. 
des  Oesterr  Ing.  u.  Arch.  Ver."  He  gives  tabular  results  compiled 
from  the  French  and  the  Chicago  trials,  in  a  form  available  for  fu- 
ture designs;  these  are  not  reproduced  in  the  abstract.  The  article 
seems  to  refer  more  particularly  to  internal  combustion  motors, 
electric  vehicles  being  merely  referred  to  briefly.  He  claims  that 
the  n]ost  difficult  point  in  the  design  lies  in  the  transmission  of  the 
power  to  the  point  of    application. 

Installations,  Systems   and  Appliances. 

UNIFORMITY  IN  PLANT  AND  APPARATUS.  Wording- 
ham.  Lond.  "Elec.  Rev.,"  June  17. — A  reprint  of  his  Municipal  Elec- 
trical Association  paper.  He  shows  the  great  importance  of  adopting 
more  uniformity  in  the  plant  and  apparatus.  To  show  the  want  of 
uniformity  now  e.xisting  he  gives  a  number  of  tables  compiled  from 
109  stations,  about  half  of  which  use  the  continuous  and  half  of 
which  the  alternating  current;  the  first  shows  the  great  difference 
in  the  voltages,  which  vary  from  50  to  230,  the  most  frequent  being 
100,  which  is  used  in  three  continuous  and  twenty-nine  alternating 
current  stations,  and  100  and  200  used  in  ten  of  each.  Another  table 
shows  the  great  difference  in  the  frequency;  seventeen  of  the  fifty- 
eight  use  a  frequency  of  100  periods  per  second,  while  in  the  others 
It  varies  between  forty  and  125.  Another  shows  the  great 
difference  in  the  voltage  of  the  high^pressure  generators;  thir- 
ty-five of  the  fifty-nine  stations  use  a  voltage  of  2000,  the 
others  varying  from  1000  to  3000;  a  similar  table  refers  to  the 
size  of  the  generators,  showing  the  very  large  number  of  different 
sizes  in  use.  He  refers  to  this  as  "the  utterly  chaotic  state  of  cen- 
tral station  practice  as  regards  standardization  in  this  country." 
He  suggests  that  100  volts  and  multiples  thereof  would  be  the  most 
convenient  standard  pressure;  he  recommends  the  adoption  of 
standard  candle  powers  for  incandescent  lamps,  suggesting  that  no 
more  than  four  sizes  below  100  candle  power  are  really  necessary; 
arc  lamps  might  well  be  reduced  to  three  sizes  for  ordinary  pur- 
poses. Regarding  the  size  of  the  generating  units  he  recommends 
having  the  reserve  plant  in  the  shape  of  machines  with  consider- 
able margin  of  possible  overload  beyond  the  maximum  economical 
load,  rather  than  in  the  form  of  spare  machines,  which  are  of  use 
only  in  case  of  a  breakdown;  assuming  that  tliey  will  stand  an 
overload  of  20  per  cent.,  then  the  first  installation  of  a  plant  should 
consist  of  six  machines  of  equal  capacity,  so  that  when  one  is  in- 
jured the  overloads  on  the  other  five  will  make  up  the  difference; 
the  part?  should  all  be  interchangeable;  all  the  units  might  to  ad- 
vantage be  of  the  same  size.  Regarding  the  mains  he  recommends 
that  only  a  few  sizes  of  conductors  should  be  used;  there  should 
also  be  standard  tests  for  dielectrics  of  different  kinds  for  different 
pressures,  and  manufacturers  could  then  carry  stock  ready  for  deliv- 
ery. There  is  little  use  to  endeavor  to  standardize  unless  there  is 
co-operation.  A  committee  of  that  Association  has  been  appointed 
to  consider  this  question;  it  is  not  recommended  to  try  and  make  it 
international.  The  paper  is  editorially  discussed  in  the  Lond.  "Elec. 
Rev.;"  it  is  recommended  that  the  output  per  revolution  of  dyn'amos 
and  motors  be  taken  as  the  basis  of  any  standardizing  of  sizes;  the 
statement  regarding  the  overload  of  machines  in  the  reserve  plant 
amounts  to  saying  that  the  most  economical  results  should  be  ob- 
tained at  three-fourths  of  a  load,  or  thereabouts;  many  of  the  rec- 
ommendations are  concurred  in.  The  discussion  is  published  in  the 
Lond.  "Elec.  Eng.,"  but  contains  nothing  of  special  interest;  the 
necessity  of  standardization  was  generally  indorsed.  It  seems  that 
the  suggestion  referred  only  to  new  stations,  and  not  to  existing 
ones.  Wordingham,  in  replying,  made  the  remark  that  in  ten  years 
the  single-phase  alternating  plant  would  be  almost  extinct. 

PARIS  AND  BERLIN.  Brylinski.  "L'Eclairage  Elec,"  June 
4- — A  long  article  in  reply  to  the  recent  one  by  Bos,  in  which  the 
electric  lighting  systems  in  Paris  and  Berlin  are  compared:  he  en- 
deavors to  show  that  some  of  the  conclusions  arrived  at  by  Bos  are 
erroneous,  and  that  a  direct  comparison  between  the  two  cities  is 
not  possible,  as  the  conditions  are  quite  different. 

FRIBOURG.— "L'Ind.  Elec,"  June  10.— A  long,  illustrated  de- 
scription of  this  accumulator  station,  which  contains  two  batteries 
of  83  cells  each,  of  2600  ampere  hours'  capacity  at  a  rate  of  130 
amperes;  the  diagrams  of   the  switchboard  arrangements  are  given. 

SWITCHBOARD  APPARATUS.— Lond.  "Elec,"  June  17.— 
The  discussion  of   Blaikic's  paper  (see  "Digest,"  last  week"). 

CENTRAL  ST.\TION  ACCOUNTS.— Lond.  "Elec."' June  17. 
— An  analysis  of  the  accounts  of  the  Great  Yarmouth  and  the  Cam- 
bridge stations. 

__  PROFITS  AND  LOANS.  Maclay.  Lond.  "Elec.  Rev."  and 
"Elec  Eng.."  June  17. — An  abstract  of  a  .Municipal  Electrical  As- 
sociation paper  on  the  appropriation  of  profits  and  the  repayment 
of  loans  in  central  stations.  It  is  also  discussed  editorially  in  the 
former  journal. 


PARIS.— "West.  Ele«:.,"  June  25.- Some  of  the  illustrations  of 
the  recent  descriptions  of  the  new  station  at  the  Quai  Jemmapes, 
referred  to  several  times  before  in  the  "Digest." 

Electro-Physics  and  Magnetism. 

CATHODE_  AND  ROENTGEN  RADIATION.  Swinton. 
Lond.  "Elec,"  June  17. — The  first  part  of  a  long  abstract  of  a 
Royal  Institution  paper,  with  the  illustrations.  He  discusses  the 
concentration  of  cathode  rays  by  means  of  a  magnetic  field,  and 
describes  a  method  of  showing  this,  which  consists  in  placing  the 
tube  axially  over  the  end  of  a  magnet  toward  the  pole  of  vvhich 
the  beam  is  projected,  and  it  will  then  be  drawn  to  a  fine  point, 
which  will  rapidly  pierce  the  glass,  or  if  moved  around  will  en- 
grave a  trace  on  the  glass.  He  then  describes  his  vacuum  table 
lamp,  to  which  several  references  have  already  been  given  in  the 
"Digest;"  an  illustration  is  given;  the  two  concave  cathodes  oppose 
each  other,  both  focusing  on  a  small  piece  of  quicklime;  an  alter- 
nating current  of  20,000  volts  is  used,  when  a  very  brilliant  and  beau- 
tiful light  is  produced;  but  it  lasts  only  for  a  short  time,  then  dies 
out  and  recurs  again  at  unequal  intervals;  it  appears  to  be  due  to 
absorption  of  the  residual  gas  by  the  lime  while  it  is  white  hot,  and 
its  expulsion  again  at  a  lower  temperature.  After  allowing  the 
waves  to  fall  on  the  lime  for  a  short  time,  perfectly  straight  and  very 
minute  holes  were  found  to  have  been  produced,  showing  the  great 
accuracy  with  which  cathode  rays  can  be  focused;  although  the 
current  is  an  alternating  one,  the  light  appears  to  be  given  off  some- 
times on  one  side  and  sometimes  on  the  other;  he  thinks  it  may  be 
eventually  possible  to  produce  commercial  high-voltage  lamps  of 
much  higher  efficiency  in  this  way,  possibly  even  rivaling  arc 
lamps;  the  material  in  this  case  need  not  be  a  fairly  good  conductor, 
and  there  is,  therefore;  a  much  wider  range  of  available  refrac- 
tory substances;  an  electric  furnace  might  also  be  constructed  on 
these  lines  for  delicate  chemical  investigations.  He  thinks  it  is 
generally  conceded  that  Crookes's  original  theory  concerning  the 
nature  of  cathode  rays  is  to  a  large  extent  correct;  according  to  this 
theory  the  cathode  rays  consist  of  material  particles  of  the  residual 
gas,  which,  being  similarly  electrified  by  contact  with  the  cathode, 
are  violently  repelled  by  the  latter;  the  chief  point  of  difference  is 
whether  the  particles  are  single  atoms,  single  molecules,  or  larger 
aggregations  of  matter.  An  apparatus  for  showing  the  cathode 
ray  spectrum  is  described,  and  some  illustrations  of  the  spectrum 
are  given;  the  greatest  photographic  effect  is  always  produced  by 
the  least  deflected  of  these  rays— that  is,  by  the  one  in  which  the 
stream  is  traveling  at  the  greatest  velocity. 

RE-ENFORCED  RADIOGRAPHS.  Lond.  "Rev.  Gen.  des 
Sc,"  June  15.- A  short  article  in  which  he  describes  experiments 
made  with  the  use  of  fluorescent  screens  behind  the  photographic 
plate,  for  the  purpose  of  re-enforcing  the  radiograph_  or  producing 
a  darker  impression  in  a  shorter  time;  others  who  tried  it  came  to 
the  conclusion  that  such  images  were  not  as  clear  and  that  it  was 
due  to  the  granular  nature  of  the  re-enforcing  plate.  He  made  a 
systematic  study  of  this,  using  strifis  of  five  different  re-enforcmg 
screens  on  the  back  of  the  same  impression  and  also  a  band  in 
which  the  image  was  not  re-enforced;  the  resulting  print  is  repro- 
duced. It  shows  that  the  actions  of  the  various  screens  are  quite 
dift'erent;  the  greatest  re-enforcing  was  obtained  with  the  sulphide 
screens  of  Becquerel,  and  especially  with  those  of  Kahlbaum,  both 
of  which  fluoresce  with  a  violet  tint;  with  a  phosphorescent  screen, 
or  those  made  of  the  platinum  salts,  the  impressiion  was  less  pro- 
nounced than  when  no  screen  was  used.  The  sharpest  definition 
was  where  there  was  no  screen,  the  others  showing  a  sort  of  halo 
around  the  edges,  but  this  he  found  was  not  due  to  the  granular 
nature  of  the  material,  but  to  a  true  halo  caused  by  the  diffusion  of 
the  light,  and  which,  therefore,  increases  with  the  time  of  exposure, 
and  is  di^e  to  the  fluorescent  radiations. 

ANODE  RAYS.  Sandrucci.  "Nuovo  Cimento,"  March;  ab- 
stracted in  the  Lond.  "Elec,"  June  17.— He  showed  that  both  elec- 
trodes in  a  vacuum  tube  emit  so-called  cathode  rays,  the  only  dif- 
ference being  that  they  are  of  greater  strength  at  the  true  cathode; 
at  a  certain  exhaustion  there  proceed  from  both  cathodes  t\vo  cones 
of  rays,  one  inclosed  in  the  other  or  partly  separated,  which  bear 
charges  of  opposite  signs;  both  are  deflected  by  a  magnet;  there 
is  no  radical  difference  between  the  two  kinds  of  rays. 

CALORIFIC  ACTION  OF  ROENTGEN  RAYS.  Dorn. 
"Wied.  .Ann.,"  63,  p.  160;  abstracted  in  "L'Eclairage  Elec."  June  14. 
—He  measured  the  calorific  effect  by  means  of  the  differential  pres- 
sure indicator  of   Toepler. 

VISIBILITY  OF  ROENTGEN  R.\YS.  Dorn.  "Wied.  Ann.." 
64,  p.  650;  abstracted  in  "L'Eclairage  Elec,"  June  4. — A  reply  to  the 
criticism  of   his  recent  publications  on  this  subject. 

X-RAYS.  Kalischer.  "Elek.  Zeit.,"  June  16. — The  beginning  of 
a  review  of  the  subject  of  X-rays-,  with  special  reference  to  that 
which  may  be  of   permanent  value. 

ELECTRICAL  ENERGY  FROM  THE  AT^IOSPHERE. 
Winkler.  "Zeit.  fuer  Elek.."  June  12. — A  short  article  on  the  "cur- 
rent economizer"  of  von  Leon;  with  this  the  inventor  claims  that 
he  could  obtain  part  of  the  current  used  for  lighting  and  motors 
from  the  atmosphere  or  the  earth;  one  of  the  devices  is  desicribed 
and  illustrated.  The  author  ridicules  the  device  and  refers  to  some 
experiments  that  show  that  there  is  no  such  saving. 
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ATTENUATION  OF  ELECTRIC  WAVES.  Barton.  Lond. 
"Elec.  Rev.,"  and  "Elec.  Eng.,"  June  17. — -An  abstract  of  a  Physical 
Society  paper  on  the  attenuation  of  electric  waves  along  a  line  of 
negligible  leakage. 

HALL  EFFECT  IN  LIQUIDS.  Bagard.  "Nuovo  Cimento," 
March;  abstracted  in  Lond.  "Elec,"  June  17. — He  defends  his  dis- 
covery against  the  attacks  of  others,  and  describes  some  decisive 
experiments. 

MECHANICAL  CONCEPTIONS  OF  CURRENTS.  Weyde. 
"Elek.  Zeit.,"  June  16. — The  conclusion  of.  his  article  noticed  in  the 
"Digest"  last  week. 

ELECTRO-DYNAMIC  EQUATION.  Larmor.  Lond.  "Elec," 
June  17. — A  short  abstract  of  a  recent  Royal  Society  paper  on  "The 
Complete  Scheme  of  Electro-Dynamic  Equations  of  a  Moving  Ma- 
terial Medium,  and  on  Electro-Striction." 

ELECTROMAGNETIC  EQUATIONS.  Heaviside.  Lond. 
"Elec,"  June  17. — A  note  referring  to  Lord  Rayleigh's  paper  in 
the  "Phil.  Mag."  for  June.  He  thinks  that  a  wrong  aiiethod  of  cal- 
culating the  "mechanical  forcive"  has  been  used  in  that  paper  on  the 
apparent  failure  of   the  usual  electromagnetic  equations. 

ELECTROMAGNETIC  AND  MECHANICAL  SHIELDING. 
DuBois.  "Elek.  Zeit.,"  June  i6.^A  reprint  of  a  paper  read  at  the 
recent  meeting  of  the  Union  c^f  German  Elec.  Engs.  He  discusses 
the  application  of  such  shielding,  with  special  reference  to  arma- 
tures with  teeth  and  holes.  He  defines  the  shielding  action  as  the 
ratio  between  the  external  field  and  that  inside  of  the  shielded 
space,  and  gives  an  equation  for  it,  as  also  for  approximate  simpli- 
fications. He  also  discusses  the  mechanical  forces  on  conductors 
imbedded  in  such  shields,  including  some  experimental  results  and 
illustrations  of  the  distortion  of  the  field;  in  all  three  cases — that 
is,  for  the  wire  alone,  the  shielded  wire,  and  the  ferro-magnetic 
conductor — the  same  number  of  lines  of   force  will  be  cut. 

MAGNETIC  AFTER-EFFECT.  Fromme.  "Wied.  Ann.,"  No. 
5,  abstracted  briefly  in  the  Lond.  "Elec,"  June  17. — He  describes 
experiments,  studying  the  so-called  magnetic  after-efTect — that  is,  the 
time  lag  of  magnetization  or  magnetic  creeping;  he  investigated  the 
case  in  which  the  magnetizing  force  is  reduced  to  a  small  value  or 
to  zero. 

MAGNETIC  PROPERTIES  OF  TEMPERED  STEELS. 
Mme.  Curie.  "L'Eclairage  Elec,"  June  11.— The  beginning  of  a 
very  full,  illustrated  abstract  of  her  paper,  a  briefer  abstract  of 
which  was  noticed  in  the  "Digest,"  February  5  and  March  12. 

POWERFUL  ELECTROMAGNET.  Sagnac.  Lond.  "Elec. 
Rev.,  June  17. — A  translation  of  his  French  Physical  Society  pa- 
per, without  the  illustration,  which  was  noticed  in  the  "Digest" 
June  II. 

A  CONDUCTOR  WITHOUT  RESISTANCE.— "Science," 
June  24. — In  concluding  a  brief  account  of  the  recent  liquefaction 
of  hydrogen  by  Dewar,  it  is  stated  that  the  platinum  resistance 
thermometer  -ivas  used  and  was  cooled  to  within  6  "platinum  de- 
grees" of  its  zero  point  when  immersed  in  liquid  hydrogen,  so  that 
if  cooled  these  few  degrees  more,  as  can  be  done  by  boiling  the 
hydrogen  under  reduced  pressure,  the  platinum  would  have  become 
a  conductor  with  no  resistance.  (Presumably  this  statement  was 
made  by  Dewar.)  Liquid  hydrogen  boils  at  35°  C.  above  the  abso- 
lute zero  and  by  boiling  it  in  vacuum  this  may  be  reduced  10  or  15° 
more. 

ALTITUDE  OF  THE  AURORA.  Abbe.  "Terres.  Mag.," 
June. — A  continuation  at  great  length  of  his  collection  of  publica- 
tions on  this  subject. 

EARTH'S  MAGNETISM.  Ester  and  Geitel.  "Terres.  Mag.," 
June. — A  short  article  (in  German)  suggesting  a  method  of  deter- 
mining the  direction  of  the  vertical  earth  air  electric  currents  by 
observations  of  atmospheric  electricity;  such  currents  are  thought 
to  be  a  cause  of   a  proportion  at  least  of  the  earth's  magnetism. 

EARTH'S  MAGNETISM.  Putnam.  "Terres.  Mag.,"  June.— A 
short  article  with  charts,  on  the  results  of  Eschenhagcn's  magnetic 
investigations  in  the  Harz  Mountains,  in  Germany. 

Elcctro-Chemistry  and  Batteries. 

ELECTRO-'Cin:.\IICAI,  Pl<  i:i'A RATIONS.— "L'Ind.  Electro- 
chimique";  aWslractcd  briefly  in  "L'Eclairage  Elec,"  June  4. — An 
article  by  Wintcrler  on  tli';  preparation  of  perchloratcs  by  electroly- 
sis; one  by  Mchner  on  the  preparation  of  cyanides  and  of  ammonia 
in  the  electric  furnace;  and  one  by  Gin  and  Lclcux  oh  the  prepara- 
tion of  the  carbide  of  calcium  by  the  decarburalion  of  cast  iron. 
Alio  a  description  of  the  production  of  hypochlorites  of  sodium 
with  the  Taillcr  cicctrolyzcr,  which  is  of  interest  on  account  of  its 
simplicity. 

PROGKESS  IN  ORGANIC  ELECTROCHEMISTRY.  Kruc- 
gcr.  "Elcktrochem.  Zeit.,"  June  i.— The  continuation  of  his  long 
article. 

ELECTROLYTIC  ANALYSES,  Arth.  "L'Eclairage  Elec," 
June  II. — ^Thc  continuation  of    his  article. 

ELECTROLYSIS  OF  SULIMIUR.  Gross  "EIrklrochcm. 
Zeit.."  June  1.— The  continuation  of  hi.s  article  on  the  alleged  dc- 
compofition  of  sulphur  tiy  electrolysis. 

CY.ANIDE  PROCr..<;.S  Holmo.  "Eng.  .Mig,"  Jiilv— An  ar- 
ticle on  the  rynnidc  prorcs'i  a»  applied  on  the  Rand.  This  process 
is  said    to    be    the   most    important    advance    in   gold   metallurgy 


achieved  since  the  Rand  became  a  mining  centre.  Tlie  process  is 
described  with  the  aid  of  illustrations  of  the  plant;  the  precipitation 
of  the  gold  is  effected  either  by  zinc  shavings  or  by  tlie  electric 
process,  the  latter  being  referred  to  only  briefly.  The  tailings  treat- 
ed by  the  cyanide  process  yielded  over  30  per  cent,  of  the  whole  re- 
turn of   gold  from  the  mines. 

ELECTRO-CHEMISTRY  IN  THE  METAL  INDUSTRIES. 
Cowper-Coles.  "Eng.  Mag.,"  July. — Brief,  illustrated  descriptions 
of  various  processes  (most  of  which  appear  to  be  his  own),  to 
which  fuller  descriptions  have  already  been  referred  to.  He  de- 
scribes the  electro-galvanizing  method  of  large  iron  pieces,  the 
manufacture  of  reflectors,  the  recovery  of  tin  and  the  manufacture 
of    white  lead. 

Units,  Measurements  and  Instruments. 

VERIFYING  WATTMETERS.  Aliamet.  "L'Elec,"  June  18. 
— A  description  of  a  short  method  for  verifying  a  w.attmeter  which 
has  been  carefully  calibrated,  in  order  to  find  whether  it  will  give 
correct  results  in  all  cases,  and  showing  how  the  correction  factor 
may  be  determined.  For  exact  readings  in  all  cases  both  windings 
should  have  a  negligible  reactance,  but  this  is  not  always  the  case 
with  the  fine  wire  coil;  the  shunt  winding  of  a  good  wattmeter 
should  have  an  impedance  practically  equal  to  its  resistances,  so  that 
the  phase  of  the  current  will  be  the  same  as  that  at  the  terminals. 
With  the  aid  of  vector  diagrams  and  simple  equations  he  discusses 
each  of  the  three  cases  in  which  the  circuit  to  which  the  wattmeter 
is  connected  has  a  positive,  zero  or  negative  reactance  First,  when 
it  is  positive  the  instrument  will  give  too  high  readings,  although 
the  current  in  the  derived  circuit  is  lessened  by  the  reactance  of  the 
fine  wire  coil;  if  the  reactance  of  that  circuit  is  zero  the  wattmeter 
will  always  give  the  correct  results,  whatever  be  the  reactance  of  the 
circuit  to  which  it  is  connected.  If  the  shunt  circuit  has  a  nega- 
tive reactance — that  is,  if  the  capacity  of  the  additional  resistance  coil 
predominates — the  correction  coefficient  is  greater  than  unity.  In 
the  second  case  the  circuit  to  which  the  instrument  is  connected  has 
zero  reactance;  if  the  wattmeter  has  a  positive  reactance  the  read- 
ings will  be  smaller  the  greater  the  frequency,  or  if  it  has  a  negative 
reaotance  the  readings  will  be  less  proportionate  with  the  frequency, 
in  the  third  case,  in  which  the  reactance  of  the  external  current  is 
negative,  then  if  the  shunt  circuit  of  the  instrument  has  a  positive 
reactance  the  readings  will  be  too  low;  they  will  be  too  high  if  that 
shunt  coil  has  a  negative  reactance,  the  coefficient  varying  with  the 
frequency.  In  summarizing  these  results  he  states  that  a  wattmeter 
whose  shumt  circuit  has  a  reactance  gives  incorrect  results,  al- 
though it  may  have  been  carefully  calibrated;  these  results  will  be 
too  high  when  the  reactances  of  the  circuits,  the  principal  and  the 
derived,  have  the  same  sign  and  they  will  be  too  small  when  the  re- 
actances of  these  circuits  have  different  signs;  when  the  reactances 
are  equal  and  of  the  same  sign  the  results  will  be  exact,  but  this 
case  seldom  occurs.  To  verify  the  wattmeter  rapidly  as  regards  the 
reactance  of  its  shunt  circuit,  it  should  be  connected  to  a  circuit 
whose  reactance  is  negligible,  as,  for  instance,  one  consisting  of  in- 
candescent lamps,  supplied  from  a  constant  source  of  potential  but 
with  a  current  whose  frequency  can  be  varied  greatly;  the  real  pow- 
er will  then  remain  constant  and  the  wattmeter  should  alv\'ays  show 
the  same  reading;  if  the  readings  diminish  while  the  frequency  in- 
creases it  is  certain  that  the  reactance  of  its  shunt  coil  is  not  negli- 
gible; to  determine  its  value  the  real  power  should  be  measured 
with  a  voltmeter  and  amperemeter,  and  the  coefficient  of  correction 
and  reaction  can  then  be  calculated  from  the  formulas  which  he 
gives;  it  will  not  be  shown  whether  the  reactance  is  positive  or  neg- 
ative, but  this  is  not  important;  if  it  is  found  that  it  has  a  reactance 
it  will  nevertheless  be  possible  to  use  it,  but  it  will  be  necessary  to 
use  also  a  voltmeter  and  an  amperemeter,  so  as  to  introduce  the  cor- 
rection factor. 

HYDROGEN  VOLTAMETER.  Naber.  "Elektrochcm.  Zeit.," 
June  I. — A  short  article  giving  the  results  of  what  appear  to  have 
been  very  extended  experiments  made  by  him  to  test  the  reliability 
of  well-constructed  hydrogen  voltameters;  he  placed  these  in  series 
and  varied  tlie  various  factors,  from  which  he  concludes  that  it  may 
be  a  very  reliable  instrument;  inside  of  a  half  hour  he  o'btained  re- 
sults correct  to  within  1-15  of  a  per  cent.;  in  special  cases  an  accu- 
racy of  one-hundredth  of  a  per  cent,  can  be  obtained  without  spe- 
cial trouble  in  a  laboratory.  He  suggests  that  this  should  be  used 
as  a  standard  instead  of  the  silver  voltameter,  and  in  conclusion 
gives  an  illu.strated  description  of   his  improved  instrument. 

DETERMINING  THE  MECtlANICAL  EQUIVALENT  OF 
HEAT.  Haille  and  Fcry.  "Comptcs  Kcndus,"  .May  23;  abstracted 
in  "L'Ind.  Elec,"  June  10,  and  briefly  in  itlu-  Lond.  "Elec,"  June  17. 
— They  dilerniined  this  e<iuivaUnl  by  nuasuring  the  tendency  of  a 
copper  cylinder  to  rotate  in  a  rotary  magnetic  field. 

MAGNETIC  OI5SERVATORIES  AND  ELECTRIC  RAIL- 
WAYS. Bezold.  "ICIek.  Zeit.."  June  16.— An  article  nn  the  inter- 
ference of  electric  railways,  with  the  observations  at  ni.ignetic  ob- 
.scrvatorics.  The  limit  of  15  km  r.idius.  inside  of  which  no  electric 
railroad  is  to  be  allowed  to  approach  the  observatory  at  Potsdam,  is 
thought  to  be  in.sufficient,  as  disturbances  have  been  noticed  up  to 
distances  of  17  km;  he  .-iiiows  that  while  there  may  be  no  disturb- 
am:c  in  the  declination,  it  may  be  ronsider.aible  in  the  (horizontal 
and  vertical  intensities,  and  it  is  Ihcrrforc  a  mistake  to  limit  llic  dis- 
tance by  the  effects  on  the  di'clinalinn.  Magnelic  forces  arc  now 
measured  to  1  unit  in  the  fihh  (lecimal  place,  and  in  Potsdam  the 
measurements  are  even  made  to  onc-lweUth  of  this;  all  three  elc- 
fiicnts,  namely,  the  dcclinati""    iln'  hMri/nnlal  and  vertical  intensi- 
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ties,  should  be  considered  in  connection  with  the  protection  of  such 
observatories;  the  distance  to  the  railway  is  no  criterion,  as  its  po- 
sition with  reference  to  the  observatory  is  also  important.  The 
simplest  solution  would  be  to  use  double  circuits  on  the  electric 
lines  or  else  accumulators. 


MAGNETIC  OBSERVATIONS  AND  ELECTRIC  RAIL- 
ROADS. Eschenhagen.  "'Terres.  Mag.,"  June. — A  short  article 
(in  German)  calling  attention  to  the  very  injurious  effect  of  electric 
railways  on  the  measurements  in  such  observatories;  in  the  one  at 
Potsdam,  Germany,  the  effects  of  the  railway  currents  would  have 
to  be  reduced  1000  times  before  they  would  be  negligible;  a  radius 
of  15  km,  within  which  it  is  intended  to  prevent  electric  railways 
from  passing,  would,  therefore,  not  be  sufficient.  Measurements  are 
at  present  being  made  to  determine  the  effect  of  such  railways  at 
different  distances,  and  also  to  find  whether  bodies  of  water  would 
act  as  shields  to  the  current  circulating  in  the  earth;  meanwhile  he 
recommends  that  observations  in  this  direction  by  other  obser\'a- 
tories  should  be  published. 

INTERRUPTERS  FOR  INDUCTION  COIL.  Margot.  "Sc. 
Am.  Sup.,"  July  2,  translated  from  "La  Nature." — An  illustrated  de- 
scription of  his  device,  which  is  based  on  the  action  of  the  well- 
known  Roget  coil,  which  is  a  suspended  spiral  that  Will  contract 
when  the  current  is  passed  through  it,  the  contraction  breaking  its 
own  circuit  in  a  mercury  cup;  the  advantage  claimed  is  simplicity; 
the  whole  apparatus  should  be  placed  in  a  wide-necked  bottle,  which 
is  closed:  a  bar  of  soft  iron  is  placed  in  the  middle  of  the  coil,  the 
object  of  which  is  to  give  greater  amplitude  to  the  oscillations 
without  affecting  their  rapidity;  the  amplitude  may  reach  2  centi- 
meters with  currents  from  15  to  20  amperes;  to  vary  the  rapidity  of 
'  the  oscillations  a  clamp  is  used  to  make  any  desired  number  of  the 
turns  of  the  spiral  immovable.  Another  device  illustrated  consists 
of   a  fixed  solenoid  with  a  movable  core  suspended  by  a  spring. 

PREPAYMENT  METER.— "Elec.  Rev.,"  June  29.— An  illus- 
trated description  of  the  Bastian  device  as  attached  to  the  Thom- 
son meter,  which  was  referred  to  in  the  "Digest"  last  week. 

Telegraphy,  Telephony   and  Signals. 

ACOUSTIC  TELEGR.\PHY  THROUGH  THE  SEA.  Hardy. 
"L'Ind.  Elec,"  June  10;  "L'Eclairage  Elec,"  June  11;  "L"Elec.," 
June  18. — An  abstract  of  an  Academy  paper  on  the  use  of  the 
microphone  in  connection  with  acoustic  telegraphy  through  water. 
It  is  well  known  that  sound  vibrations  are  transmitted  to  great  dis- 
tances through  water,  but  the  vibrations  are  so  small  that 
a  very  sensitive  receiver  must  be  used;  experiments  made 
by  the  French  Navy  Department  at  Cherbourg  have  shown 
the  great  superiority  of  the  "pivot  microphones"  for  such 
purposes;  these  are  made  of  a  small  disc  of  carbon  secured 
to  the  centre  of  the  vibrating  diaphragm;  the  "pivots"  or  carbon 
points  are  placed  around  this  disc,  each  being  mounted  with  a  coun- 
ter weight  for  regulating  the  pressure  on  the  carbons;  there  is  a 
small  quantity  of  mercury  around  each  pivot  for  making  connection 
without  interfering  with  the  movements. 

WIRELESS  TELEGRAPHY.  Ducretet.  "LTnd.  Elec,"  June 
10. — A  short  account  of  his  recent  paper  before  the  International 
Society,  describing  experiments  with  the  "radio-conducting  tube"  of 
Branly. 
.  SUBMARINE  CABLES  IN  TIME  OF  WAR.— Lond.  "Elec," 
June  17. — A  reprint  of  the  recent  correspondence  in  the  London 
"Times,"  which  has  already  been  noticed  in  the  "Digest." 

COMMON  LINES  FOR  SEVERAL  TELEPHONES.  West. 
"Elek.  Zeit.,"  June  16. — A  reprint  of  a  long,  illustrated  paper,  de- 
scribing his  system,  in  which  several  subscribers  on  the  same  line 
may  be  individually  called  or  may  call  each  other.  Last  year  he 
described  in  that  journal  a  similar  system  (see  "Digest,"  Dec.  11), 
in  which,  however,  only  one  of  the  subscribers  could  t)e  called  from 
the  central  station,  although  each  could  call  the  station;  in  the  pres- 
ent system  this  objection  is  overcome. 

TELEPHONY.  Wehrenalp.  "Zeit.  fuer  Elek.,"  June  12.— The 
conclusion  of   his  long  serial. 

ANNUNCIATOR.  Tournaire  .system.  "Elek.  Zeit.,"  June  16.— 
An  abstract,  with  the  illustration  of  the  description  noticed  in  the 
"Digest"  June  11, 


TRANSMITTING  PICTURES.  Armengaud.  "Sc.  Am.  Sup.," 
July  2;  translated  from  "La  Nature." — An  illustrated  description  of 
the  (proposed)  device  of  Dussaud,  which  he  calls  a  "teleoscope," 
a  briefer  description  of  which  was  referred  to  in  the  "Digest,"  June 
II.  The  article  speaks  of  the  "conclusive  results"  obtained  by  M. 
Dussaud.  The  illustrations  (which  are  not  reproductions  of  photo- 
graphs) show  an  extremely  simple  apparatus.  Nothing  is  said  6f 
actual  tests  nor  of  actual  existing  apparatus,  the  illustrations  being 
said  to  show  merely  the  "principles"  in  their  "essential  elements." 

Miscellaneous. 

ELECTRIC  HEATING. — .A  four-page  monthly  paper,  entitled 
"Chauffrage  Electrique,"  has  just  been  started  in  Paris;  it  is  devoted 
to  the  processes  and  apparatus  of  Le  Roy:  an  article  begins  the 
description  of  this  process  and  another  describes  some  of  the  ap- 
paratus. 

AMBROINE. — "L'Ind.  Elec,"  June  10. — A  description  of  this 
new  insulation  material,  which  was  referred  to  some  time  ago  in  the 
"Digest." 


MEETING  OF  GERMAN  UNION  OF  ELEC.  ENGS.— "Elek. 
Zeit.,"  June  16. — A  brief  running  account  of  the  annual  meeting  in 
Frankfort  o.  M.,  June  2  to  5,  but  referring  only  to  the  business  and 
social  features.  The  attendance  was  very  large;  the  traction  lines  in 
that  city  were  visited;  all  the  lines  are  run  electrically,  and  require 
980  kw,  which  is  obtained  from  the  alternating-current  central  light- 
ing station,  and  is  transformed  at  a  sub-station  into  continuous  cur- 
rents. It  was  decided  to  revise  the  rules  and  regulations  for  installa- 
tions; those  concerning  high-tension  circuits  adopted  provisionally 
last  year  were  now  finally  adopted.  The  committee  on  incandescent 
lamps  was  continued.  The  method  for  electrically  measuring  incan- 
descent lamps  which  was  provisionally  adopted  last  year  was  defi- 
nitely adopted.  The  standard  screw  sockets  and  lamp  bases  recently 
described  by  Handhausen  (see  "Digest,"  June  11  ana  25)  were 
adopted.  The  membership  is  now  2112;  the  new  president  Is  Wil- 
helm  von  Siemens.  The  Lond.  "Elec.  Eng.,"  June  17,  begins  an  ac- 
count of  this  meeting;  no  papers  are  abstracted  in  the  present  por- 
tion. 

PARIS  EXPOSITION.— "LTnd.  Elec,"  June  10.— A  list  of  the 
electrical  commission  appointed  by  the  Government;  M^scart  is 
president  and  Fontaine  vice-president;  the  commission  consists  of  a 
large  number. " 


ELECTRICITY  FOR  HEATING  PURPOSES.  Smith.  "Wis- 
consin Eng.,"  April. — A  discussion  of  a  general  natuic  givmg  some 
data  to  show  what  has  been  accomplished  in  this  direction;  it  is  very 
favorable  to  electric  heating.  He  claims  that  the  statements  show 
that  the  electric  heating  of  buildings  is  and  can  be  done  efficiently 
and  economically.  Among  other  statements  he  cites  an  experi- 
ment made  in  Philadelphia,  which  showed  that  in  preparing  an  ex- 
cellent dinner  for  eighty-one  persons  328  to  498  watt  hours  per  week 
of  si.x  dinners  per  individual  were  required,  or  64  watts  per  meal, 
costing  7%  cents  per  week  per  person. 


Notes  of  the  Independent  Telephone  Convention. 


THE  STROMEERG-CARI^ON  TELEPHONE  MANUFACTURING 
COMPANY  made  no  exhibit  at  the  hotel,  but  invited  ever>"one  interested  to 
witness  the  lively  exhibit  at  its  factory  on  the  W'est  Side. 

THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY  showed  in  one 
of  the  corridors  a  pair  of  wall  sets  which  attracted  no  little  attention  on  ac- 
count of  their  unusual  character.  One  was  enameled  in  white  and  the  other 
in  black,  the  mechanical  details  being  carried  out  to  correspond;  for  e^^mple, 
the  use  of  white  and  black  connecting  cords  and  wires,  nickel  and  black 
japanned  fittings,  etc.  Magneto  boxes  are  provided  with  plate  glass  windows, 
through  which  the  interior  mechanism  could  be  seen  as  customary  with  in- 
struments made  by  this  company. 

THE  ERICSSON  TELEPHONE  COMPANY,  of  New  York,  made  an 
e.xtensive  exhibit  in  the  hotel,  including  samples  of  the  large  line  of  imported 
Ericsson  apparatus,  and  also  the  material  made  up  in  this  country.  Among 
the  devices  shown  was  one  horizontal  row  of  jacks  from  the  standard  sec- 
tional trunking  board,  which  is  now  coming  into  extensive  use  on  the  other 
side;  in  fact,  one  24,ooo.line  board — that  in  Stockholm — has  recently  been 
changed  from  multiple  to  the  Ericsson  transfer  system.  Ericsson  Swedish 
desk  sets,  a  new  all-nickel  desk  set  designed  like  that  used  by  the  American 
Bell  exchanges,  breast-plate  operators'  transmitting  sets  and  many  other  in- 
struments and  details  were  on  exhibition,  including  a  line  of  wall  instruments. 
The  demand  for  a  type  resembling  in  appearance  that  commonly  used  in  this 
country  has  caused  the  company  to  get  out  the  woodwork  for  such  an  in- 
strument, the  mechanical  parts  being  imported  and  mounted  thereon.  This 
combination  makes  a  highly  satisfactory  instrument.  Mr.  L.  P.  Smith,  presi- 
dent of  the  company,  was  in  charge  of  the  headquarters  at  Chicago. 

THE  VICTOR  TELEPHONE  MANUFACTURING  COMPANY,  of  Chi- 
cago, occupied  one  of  the  parlors  of  the  Palmer  House,  and  had  there  on 
exhibition  samples  of  its  various  specialties.  One  of  these  is  a  receiver  which 
ingeniously  provides  against  the  adjustment  of  the  air  gap  being  affected  by 
temperature,  and  still  uses  a  standard  type  of  shell.  This  is  effected  by 
mounting  the  soft  iron  pole  pieces  on  a  disc  fastened  firmly  to  the  head  end 
of  the  receiver,  a  sliding  joint  being  left  between  the  pole  pieces  and  the  per- 
manent magnet.  A  loo-line  board  for  common  return  systems  was  also  shown, 
the  interesting  features  of  this  board  being  the  fact  that  the  drop  frames  are 
entirely  insulated  from  each  other,  not  being  connected  together  at  all,  even 
by  the  night  bell  circuit,  so  that  there  is  no  chance  of  cross  talk  through 
defective  insulation  in  the  drop  coils.  Each  jack  is  provided  with  an  inde- 
pendent ringing  key,  which  cuts  off  both  poles  of  the  line  in  case  a  metallic 
circuit  is  used,  giving  no  possible  chance  for  ringing  back.  Machine-wound 
induction  coils,  with  even  layers  and  paraffin  paper  between  the  layers,  were 
also  on  exhibition,  as  was  a  section  of  cross-connection  board  by  the  company 
for  use  with  Maxstadt  link  or  wire  fuses.  One  of  the  wall  sets  is  interesting 
in  that  the  cells  of  battery  are  mounted  in  the  case  back  of  the  magneto  box 
and  transmitter.  Here  there  is  room  for  three  cells,  no  more  space  being 
provided  than  in  the  ordinary  instrument  with  battery  box,  although,  of  course, 
the  instrument  stands  out  a  little  further  from  the  wall.  The  transmitters,  with 
carbon  granules  about  1-32  of  an  inch  in  diameter,  were  shown,  as  was  also 
a  line  of  generators  guaranteed  to  run  through  12,000  ohms  resistance.  The 
Victor  Telephone  Manufacturing  Company  has  purchased  the  entire  business 
and  patents  of  the  Phcenix  Telephone  &  Manufacturing  Company.  The  general 
manager  of  the  new  concern  is  Mr.  \V.  T.  Blaine,  and  the  general  superintend- 
ent is  Mr.  E.  E.  Yaxley.  The  new  company  will  continue  to  manufacture 
the  Phcenix  products,  with  improvements,  and  Mr.  Blaine  wishes  it  understood 
that  the  name  of  the  company  is  intended  to  be  a  guaranty  of  all  apparatus 
before  and   after  purchase. 
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A  New  Self-Oiling  Engine. 


The  engine  represented  in  the  illustration  is  conspicuous  for  its  attractive 
design  and  massive  proportions,  and  has,  besides,  many  features  of  exceptional 
merit.  It  is  known  as  the  Slcinner  self-oiling  automatic  engine,  and  is  made  by 
the  Skinner  Engine  Company,  Erie,  Pa. 

The  slide  valve  is  used  in  this  engine,  it  being,  'it  is  claimed,  balanced  within 
20  per  cent,  of  perfection.  It  is  guaranteed  to  remain  steam  tight  for  a  period 
of  five  years  without  any  attention.  It  is  operated  by  a  governor  of  peculiar 
construction,  consisting  of  but  three  parts,  namely,  the  eccentric  arm,  weiglit 
and  spring.  The  governor  is  mounted  in  a  wheel  on  frictionless  roller  bearings, 
and  is  said  to  be  the  only  type,  in  which  friction  is  entirely  eliminated,  that 
will  maintain  perfect  regulation.  The  manufacturer  claims  that  it  will  maintain 
the  same  regulation  with  steam  pressures  ranging  from  30  to  100  pounds.  It 
is  stated  that  the  whole  load  may  be  thrown  on  or  off  the  engine  instantly,  and 


draw  which  is  removable  from  the  front  of  the  board,  and  is  firmly  fastened  in 
place  by  screws  and  nuts  on  the  back  of  the  board,  which  also  make  the  line 
contacts.  The  connecting  line  wires  are  soldered  to  lugs,  and  need  never  be  un- 
soldered for  removal  or  replacement  of  the  drop  and  jack. 

Another  board,  called  the  "Universal,"  made  by  the  same  company,  is  also 
exhibited.  This  has  the  jacks  in  a  separate  panel  from  the  drops,  the  latter 
being  restored  manually  by  means  of  a  common  drop  lifter  for  each  two  vertical 
rows  of  drops.    Beside  these  boards  the  company  shows  an  extensive  line  of 


Fig.  I. — Engine  with  Outside  Governor. 


Fig.  2. — Lubricating  System. 


that  the  sudden  change  will  not  cause  a  variation  of  over  i  per  cent,  above  or 
below  the  normal  speed  of  the  engine.  The  speed  of  the  engine  can  be  changed 
40  per  cent,  by  simply  bolting  on  or  taking  off  weights,  and  maintain  the  same 
regulation. 

Fig.  I  shows  the  engine  provided  with  an  outside  connected  governor.  This 
engine  is  also  built  with  the  valve  operated  by  inside  connected  governor  with 
eccentric  on  the  shaft. 

Particular  attention  is  called  to  the  new  system  of  lubrication  with  which  this 
engine  is  provided,  and  the  accompanying  diagram  will  aid  in  obtain- 
ing ^  a  clearer  understanding  of  it.  A  constant 
stream  of  oil  is  delivered  to  every  bearing,  in  full 
sight  of  the  operator.  After  leaving  the  engine 
the  oil  and  entrained  water  coming  from  the 
stuffing  box  are  separated;  the  oil  returns  to  the 
supply  tank  on  the  inside  of  the  sub-base,  which 
is  provided  with  a  filter  in  which  the  oil  is  puri- 
fied to  be  returned  to  the  engine  in  as  pure  a 
condition  as  when  first  entering.  The  engine  is 
just  as  accessible  for  examination  and  adjustment 
as  any  open  engine,  oiled  in  the  ordinary  way. 
It  is  claimed  that  an  engine  of  50  horse-power 
can  be  operated  ten  hours  per  day  for  one  year 
on  a  consumption  not  exceeding  5  gallons  of  new 
oil,  which  is  added  from  time  to  time,  as  required. 

The  various  devices  that  are  combined  in  the 
make-up  of  thi«  system  are  said  to  be  entirely 
new.  They  consist  of  jointed  oil  feeders,  which 
can  be  lifted  away  from  the  parts  oiled;  a  noise- 
less positive  motion  pump  supplying  the  reservoir 
above  the  engine  with  oil ;  an  oil  and  water  sep- 
arator, which  is  said  to  be  something  new  in  me- 
chanics, and  a  filler  and  supply  lank.  The  oil 
that  is  not  used  is  returned  to  the  supply  tank 
through  an  overflow  pipe.  Every  part  of  the  oil- 
ing apparatus  is  in  plain  sight  of  the  attendant, 
and  there  is  no  possibility  of  clogging,  neither  is 
there  fibrous  filtering  material  to  interfere  with 
the  free   circulation   of  oil. 


wall  and  desk  sets,  cabinet  instruments,  sound-proof  cabinets,  bridging  'phones, 
etc.  The  Burns  two-pole  receiver  with  adjustable  air  gap  is  used  universally 
with  these  instruments,  as  is  a  solid  back  microphone  with  carbon  cap  and 
carbon  plate.  A  new  method  of  mounting  the  microphone  for  vertical  adjust- 
ment is  used  on  some  of  the  instruments,  comprising  a  simple  two-arm  parallel 
motion  by  which  the  direction  of  the  mouthp,iece  is  always  maintained  hori- 
zontal. These  arms  are  also  arranged  to  swing  in  a  horizontal  plane  about  a 
vertical  hinge.  Some  of  the  magneto  boxes  are  constructed  with  plate-glass 
windows,  by  which  the  neat  design  and  high-grade  finish  of  the  parts  within 


Electrical    Exhibits   at   the  Trans-Mls- 
slsftlppi  Exposition. 


THR  AMKRICAS  KLK'^IKIl,  I  Kl,fcrllOSK  COMPANV 
A  new  looline  express  swllchbosrd  is  •  moif 
interexing  feature  of  the  exhibit  of  the  American 
Klectric  Telephone  Cnmitany,  of  Chicago.  This 
board  i«  built  U>r  mrtnllic  line*,  ami  it  equipped 
with  self  contained  jack«  and  drops,  the  drops 
being  meebanically  seUretlorcd  by  the  plug«. 
Thtrc  are  no  drops  in  the  c/>rH»,  thr  ringing  off 
being  effected  through  the  main  drops,  which 
are  rtilored  on  pulling  out  the  plugs  as 
well    a«    upon    pushing    Ihctn    in.    There    arc    no 

nrKing  cams,  Ihc  ringinf  being  effected  by  pushing  the  plug  deeper  into  the 
jai  k  than  its  normal  posilion.  One  of  the  mo»t  intcreating  features  ol  this  board 
it  the  mounting  of  the  combined  jackt  and  drops,  each  lel  contllluling  a  imnll 


Ami'kh  AN    ICii"  imi:  Ti  1  1  iiii>nk  C<imi\n\. 

arc  shown.  A  Inrgr  line  of  liglilnlng  .irrcHtrrs,  replacing  oils,  induction  coils. 
power  Kcnrrntort,  testing  sets,  etc.,  it  exhibited  in  n  showcase.  Mr.  S.  J,  Hear 
hat  charge  nl  Ihc  exhibit. 
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WESTERN  TELEPHONE    CONSTRUCTION    COMPANY. 

Occupying  an  advantageous  position  between  two  aisles  on  the  south  side  of 
the  building  is  the  exhibit  of  the  Western  Telephone  Construction  Company,  of 
Chicago.  One  of  the  main  features  of  this  exhibit  is  a  section,  comprising  three 
100-line  panels,  of  the  Western  multiple  switchboard,  built  for  1000  or  more  lines. 
A  few  details  of  the  construction  of  this  board  may  not  be  out  of  place,  owing 
to  its  recent  development  and  up-to-date  character.  The  so-called  multiple  fea- 
ture of  the  board  is  not  obtained  on  the  jacks,  but  is  obtained  on  the  cords, 
requiring  on  this  account  manipulation  by  two  operators  to  complete  the  con- 
nection, but  effecting  this  much  more  simply  than  by  means  of  plain  trunk-line 
transfer  systems.  Each  pair  of  cords  at  each  operator's  position  has  connected 
to  it  a  number  of  single  ended  cords  ending  in  plugs  which  multiple  it  at  every 
third  operator's  position  along  the  board.  Each  operator  also  has  a  number  of 
buttons  by  which  she  may  multiple  her  microphone  and  head  telephone 
with  the  talking  and  listening  set  of  anyone  of  one-third  of  the  other  operators. 
On  receiving  a  call  for  a  jack  out  of  her  reach,  the  answering  operator  speaks 
to  another  operator  who  can  reach  this  jack,  tells  her  the  number  of  the  cord 
with  which  she  answered  the  call  and  also  the  number  of  the  line  wanted,  the 
second  operator  picking  up  the  corresponding  multiple  plug  and  completing 
the  connection  in  the  proper  jack.  A  board  of  this  kind,  while  not  strictly  a 
multiple  board,  is  obviously  much  simpler  than  a  board  in  which  all  the  sub- 
scribers* lines  are  multiplied  within  reach  of  each  operator's  position.  The 
boards  are  fitted  with  ringing-otf  drops,  and  are  further  equipped  with  visual 
disconnecting  signals  for  proper  signalling  between  the  operators.  When  a 
subscriber  rings  off,  the  ringing-off  drop  opposite  the  answering  operator  for 
that  call  drops,  the  operator  pulls  6ut  the  corresponding  plug  on  the  spring 
jacks  and  manually  restores  the  ringing-off  drop.  The  dropping  of  the  plug 
into  its  seat  makes  a  contact'which  illuminates  a  lamp  corresponding  to  that 
cord  in  front  of  both  operators  concerned,  the  lamps  being  extinguished  only 
when  the  multiple  plug  with  .which  the  connection  was  completed  is  removed. 
Many  other  details  of  this  board  are  of  interest.  The  front  of  the  board  is 
finished  in  black  oxidized  copper,  the  drop  shutters  falling  over  the  spring 
jacks  so  that  the  insertion  of  the  plugs  restores  them.  The  drop  coils  are 
cut  out  by  the  insertion  of  the  plug,  and  the  ringing-oflf  drops  are  bridged 
across  the  line,  thus  removing  any  inductance  from  a  series  insertion  in  tl:e 
circuit.  Single  cams  are  used  for  ringing  both  ways  in  the  line,  and  also  for 
listening  in,  being  fitted  with  a  catch  in  the  listening-in  position,  so  that  the 
operators  may  remain  in  the  line  w^ith  both  hands  free  for  other  work.  This 
is  found  of  value  particularly  in  toll  line  service.  The  switchboard  cords  are 
reinforced  with  extra  heavy  insulation  for  about  15  inches  back  from  the  plugs. 

In  smaller  switchboards  there  is  shown  a  200-drop  table  board,  and  a  loo-drop 
standard  cabinet  board.  These  boards,  as  are  all  the  smaller  boards  made  by 
this  company,  are  cabled  out  6  feet  to  reach  lightning  arresters;  without  any 
splicing.  They  are  wired  with  tin-reed  wire,  covered  with  one  winding  of  silk 
and  two  of  cotton,  and  the  whole  paraffined.  Resides  these  boards,  the  com- 
pany shows  a  looo-line  lightning  arrester,  distributing  and  cross  connecting 
board,    fitted   with    lightning   arrester    discharge    gaps    each    side    of   the   fuses. 


showcases  in  their  chronological  order,  beginning  with  Professor  Bell's  early 
instruments  and  running  down  to  the  most  up-to-date  transmitter  and  receiver. 
In  the  centre  of  the  booth  is  mounted  a  specially  sensitive  microphone,  as- 
sembled with  a  large  diaphragm  connected  with  instruments  in  booths  in  an- 
other part  of  the  exhibit  across  the  aisle.  With  this  experiments  are  shown 
illustrating  the  sensitiveness  of  the  modern  microphone.  Two  loud  sounding 
receivers  are  mounted  overhead  with  megaphonic  sound  concentrators  and  are 
connected,  as  are  a  large  number  of  hand  telephones,  with  a  circuit   running 


E.XHIBIT    OF    THE    W'eSTEUN    TtLEriluNL  CONSTRUCTION    CoMPANV 


There  is  also  shown  a  large  line  of  cabinet  desk  sets,  patrol  boxes,  extension 
bells,  induction  coils.  Western  "Giant"  batteries,  bridging  and  series  bells,  etc. 
Mr.  S.  C.  Piatt  has  charge  of  the  exhibit. 

THE    AMERICAN    HELL   TRI.KPHONE    COMPANY. 
Through  the  agency  of  the  Nebraska  Telephone  Company    the  American  Bell 
Company  makes  one  of  its  complete  exhibits,  which  are  becoming  such  attrac- 
tive features  at  all   modern   expositions.    As   it   has   done  at   several    previous 
expositions,  it  shows  here  an  extensive  line  of  historical  instruments  laid  out  in 


The  American  Bell  Telephone  Company's  Exhibit. 

in  from  a  roof  garden  in  Omaha,  by  which  the  music  there  can  be  plainly 
heard.  In  addition  to  these  a  number  of  interesting  telephone  instruments  for 
peculiar  uses  are  shown,  including  a  complete  diver's  set,  shown  with  the 
diver's  suit  at  one  end  and  the  boat  arrangements  at  the  other.  There  are  also 
a  marine  bridge  set.  a  marine  set  specially  designed  for  use  in  military  tops, 
and  a  set  for  use  in  mines  ingeniously  fitted  with  the  shaft  of  the  bell  striker 
as  well  as  the  shaft  of  the  magneto  crank  projecting  through  oil  glands  in  the 
water-tight  case.  A  signal  set  for  use  in  military  or  other  field  operations  is 
shown,  comprising  a  reel  mounted  for  carriage  on  a  man's  back,  holding  some 
2  miles  of  rubber  covered  twin  wire  and  an  instrument  consisting  of  a  solid 
back  transmitter,  receiver  and  microphone  battery,  which  may,  if  desirable,  be 
cut  into  the  main  line  with  a  key  by  which  Morse 
signals  may  be  transmitted  and  read  by  means  of 
a  telephone  receiver.  Large  maps  of  the  long-dis- 
tance lines  are  mounted  on  the  wall,  red  lines  in- 
dicating the  copper  wires,  which  now  run  from 
Kearney,  Neb.,  some  distance  west  of  Omaha,  clear 
to  Bar  Harbor,  Me.,  and  from  North  Dakota  to 
Mississippi.  Diagrams  showing  the  number  of  ex- 
change subscribers  and  the  estimated  annual  num- 
ber of  connections  between  the  same  give  the  latter 
figure  for  1S9S  as  almost  exactly  1,000,000,000. 

The  Nebraska  Telephone  Company  plans  later  to 
put  in  a  complete  2000-line  exchange  board  of  the 
very  latest  common  battery  type,  with  all  the  up- 
to-date  improvements,  and  show  it  in  service  with 
a  complete  equipment  of  auxiliary  exchange  ap- 
paratus, such  as  motor  generators,  storage  bat- 
teries, etc.,  carrying  on  the  work  of  the  exposition. 
The  exhibit  is  in  charge  of  Mr.  H.  Vance  Lane, 
who  is  ably  assisted  by  Mr.  A.  S.  Rodgers  and 
Mr.  W.   L.   Richards.. 

THE  CHICAGO  EDISON  COMPANY. 
The  Chicago  Edison  Company  deserves  great 
credit  for  the  educational  exhibit  it  has  prepared, 
giving  a  most  complete  insight  into  all  the  affairs 
and  business  of  the  company.  An  attractive  booth 
has  been  built,  containing  a  very  large  number  of 
photographs  of  all  the  buildings,  boilers,  engines, 
machines,  etc.,  of  th?  company's  works,  plans  and 
elevation  of  the  largest  engines,  forms  and  blanks 
of  the  company's  contracts,  records  and  load  curves 
for  the  last  ten  years,  feeder  reports  and  charts 
from  Bristol  recording  gauges,  photographs  of  the 
officers  and  the  employees  in  groups,  and  a  chart 
administration  of  the  company,  branching  out  from 
the  president,  Mr.  Samuel  Insull,  through  the 
heads  of  the  various  departments  to  the  minor  em- 
ployees. 

Beside  these  paper  exhibits,  the  company  has  in- 
stalled in  its  booth  a  full-sized  equipment  of  its  dis- 
tributing system  from  the  underground  duct  to  the 
lamp  socket.  Heavy  lead-covered  cables  are  brought  in  through  a  vitrified 
duct,  passed  through  a  feeder  coupling  box  and  from  there  through  a  Tailleur 
three-wire  feeder  junction  box  of  about  4000  amperes  capacity.  On  account  of 
the  radical  differences  between  this  and  tlie  standard  Edison  feeder  junction 
box,  a  brief  description  may  be  of  interest.  The  box  is  rectangular  in  shape, 
built  to  be  placed  against  the  wall  of  a  man-hole,  with  a  cast-iron  door  opening 
on  hinges.  Three  heavy  bus  bars  run  across  the  box  one  above  and  behind 
the  other,  with  six  lugs  arranged  to  be  fused  to  each  bus.    The  whole  box  is 
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about  2  feet  wide,  2  feet  high  and  about  15  inches  deep.  It  is  most  completely 
fitted  out.  Around  the  door  are  tap  bolts  to  fasten  the  latter  down  firmly  on  a 
rubber  gasket.    A  lamp  is  operated  by  a  flush  switch  so  that  it  automatN;ally 


Exhibit  of  the  Chicago  Edison  Company. 

lights  up  when  the  door  is  opened,  and  two  test  lamps  are  also  included.  An  in- 
genious feature  is  the  provision  of  holes  for  plugs  in  the  lugs  and  busses, 
whereby  a  flexible  cable  can  be  used  to  join  the  lug  to  the  bus  while  re-fusing. 
From  the  junction  box,  mains  are  laid  to  a  Tailleur  service  box,  and  from 
there  by  means  of  standard  open  interior  work  to  a  main  cut-out  and  a  T-H 
wattmeter  and  two  Hale  discount  meters  for  the  application  of  the  Wright 
demand  meter  system.  This  meter,  which  is  now  becoming  well  known,  has 
been  extensively  adopted  for  the  Chicago  Edison  Company's  feeder  work,  hav- 
ing been  found  very  reliable  on  account  of  its  simplicity.  The  current  simply 
heats  a  spirit  thermometer  bulb,  raising  a  certain  amount  of  the  liquid,  corre- 
sponding to  the  maximum  load,  over  a  bend  in  the  tube,  the  amount  sent 
over  reading  directly  on   a  triple  scale.     One   reading   of   this   scale   gives   the 


maximum  number  of  amperes  passing  for  anything  but  a  very  brief  period;  an- 
other reading  gives  the  number  of  kilowatt  hours  to  be  charged  for  at  full  rate 
during  the  summer;  and  another  the  same  for  the  winter  months.  These  corre- 
spond with  contracts  made  with  the  customers,  which  read  that  the  amount 
consumed  shall  be  paid  for  at  a  rate  of  i  cent  per  lamp  hour  until  the 
total  monthly  consumption  reaches,  in  the  winter,  the  equivalent  of  forty-five 
hours'  use  of  the  maximum  current  taken  at  any  one  time,  as  shown  by  the 
discount  meter,  and  in  summer  fifteen  hours.  All  current  used  above  this 
amount  is  charged  for  at  one-half  cent  per  lamp  hour.  Thus  on  the  scales  of 
the  meter  (one  of  which  is  used  on  each  side  of  the  three-wire  system),  ten 
amperes  correspond  to  seventeen  kilowatt  hours  for  summer  and  fifty-two  for 
winter. 

Beside  this  apparatus  the  exhibit  includes  other  underground  details  designed 
by  Mr.  George  Tailleur,  the  superintendent  of  the  underground  department  of 
the  company,  and,  like  the  apparatus  mentioned  above,  manufactured  in  the 
company's  own  shops.  Among  these  details  are  high  tension  couplings,  one  of 
which  is  shown  on  an  arc  light  single  conductor  and  others  on  a  three-phase 
power  transmission  line.  These  couplings  consist  of  ground  copper  discs  with 
a  centring  pin  in  one  and  a  corresponding  hole  in  the  other,  the  two  discs 
respectively  sweated  to  the  ends  of  the  conductors  they  are  intended  to  join 
and  arranged  to  be  tightly  drawn  together  face  to  face.  They  are  surrounded 
by  hard  rubber  sleeves,  which  are  tapped  to  the  cable  insulation  and  further 
surrounded  by  brass  sleeves  tapped  and  threaded  in  such  a  way  that  they  may 
be  screwed  together  much  as  is  a  fire  hose  coupling.  Between  the  abutting 
ends  of  the  hard  rubber  sleeves  is  placed  a  soft  rubber  gasket  to  maintain  the 
continuity  of  the  insulation. 

Still  other  apparatus  of  the  company's  make  is  shown,  one  piece  being  a 
marble-lined,  cast-iron,  cut-out  box  equipped  and  in  service  for  the  lighting 
of  the  booth.  Current  is  supplied  for  this  purpose  by  means  of  two  G.  E.  type 
C  A  shunt-mound  motors,  coupled  together  and  running  as  a  motor  generator, 
transforming  the  500  volts  supply  to  no  volts  delivery.  The  Chicago  Edison 
exhibit  is  in  charge  of  Mr.  H.  E.  Niescz. 

THE    GENERAL    ELECTRIC    COMPANY. 

The  General  Electric  Company  makes  a  most  comprehensive  exhibit  cover- 
ing electrical  apparatus  for  all  purposes  with  the  sole  exception  of  telegraph 
and  telephone  equipments.  One  of  the  most  interesting  features  of  the  exhibit 
is  a  series  of  current  transformations  made  therein,  power  being  taken  from  the 
equipment  in  the  power  house,  which,  by  the  way,  is  entirely  General  Electric, 
passed  through  a  large  number  of  machines  and  finally  consumed  in  the  lamps 
scattered  about  the  exhibit.  The  power  is  taken  in  the  form  of  direct  current  at 
SCO  volts  by  a  iio-kw  generator  running  as  a  motor  and  joined  by  means  of  a 
flexible  coupling  to  a  150-kw,  three-phase,  compound  wound,  alternating  current 
generator.  This  generates  current  at  1000  volts,  which  is  transformed  down  in 
three  stationary  transformers  ^ith  both  primaries  and  secondaries  arranged  in 
delta  connection,  from  which  it  is  delivered  to  a  three-phase,  four-pole,  sixty- 
cycle  rotary  converter.  This  delivers  it  as  direct  current  at  220  volts,  which  is 
used  to  charge  a  battery  of  chloride  accumulators.     These  are  arranged  with 
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end  cell  switches  for  voltage  regulation,  and  deliver  current  to   no-volt   lamps 
on  three-wire  lines,  the  accumulator  acting  also  as  an  equalizer. 

Among  these  machines  of  most  recent  development  stands  the  original  Edi- 
son generator  from  the  steamer  Columbia.  This,  until  very  recently,  has  been 
giving  continuous  service  from  the  time  it  was  first  operated  in  1879.  It  is  sur- 
prising to  notice  how  closely  this  machine  resembles  modern  dynamos  of  the 
same  type.     This  machine  is  to  be  sent  to  the  Smithsonian  Institution. 

In  the  centre  of  the  exhibit  is  a  large  pyramidal  tower  on  which  are  mounted 
all  sorts  of  electrical  auxiliaries,  porcelain  fittings,  overhead  line  details,  etc. 
The  tower  is  surmounted  by  a  sphere  studded  with  miniature  lamps.  In  a 
showcase  there  is  also  shown  a  full  line  of  samples  of  miniature  and  decorative 
lamps  made  by  the  General  Electric  lamp  works.  On  tables  are  shown  a  large 
number  of  fan  motors,  both  direct  and  alternating,  circuit  breakers,  motor 
starters,  instruments,  etc.  In  one  corner  is  a  complete  X-ray  exhibit  in  opera- 
tion in  a  light-proof  booth.  In  the  line  of  street  railway  motors,  one  G.  E. 
1000  motor  and  one  of  the  new  G.  E.  57  motors  with  the  four  internally  pro- 
jecting field  poles  and  other  improvements  are  shown.  The  latter  is  equipped 
with  a  magnetically  operated  clutch  brake  and  the  appropriate  controlling 
therefor,  viz.,  B13.  A  complete  switchboard  is  fitted  up  with  the  latest  instru- 
ments. A  line  of  stationary  transformers  is  shown,  the  largest  having  a 
capacity  of  15  kilowatts.  Open  and  enclosed  arc  lamps,  among  which  are  sev- 
eral of  the  new  baby  i^-ampere  lamps,  illuminate  the  exhibit.  Induction 
motors,  running  up  in  size  to  15-kw  capacity,  show  the  application  of  the  manu- 
aJIy  operated  internal  short  circuiting  device  in  the  revolving  secondary  for 
obtaining  a  good  starting  torque.  In  the  line  of  meters  the  new  Thomson  in- 
duction integrating  wattmeter,  whereby  the  bothersome  commutator  can  be 
done  away  with  for  A.  C.  work,  is  of  interest,  as  is  the  new  two-rate  wattmeter 
with  self-winding  clock,  for  charging  a  higher  rate  at  the  time  of  day  covering 
the  peak  of  the  load.  Mr.  R.  A.  Swain  is  in  charge  of  the  exhibit. 
CHAS.    A.    SCHIEREN    &    CO, 

A  mammoth  72-inch  three-ply  belt  is  the  most  prominent  feature  of  the  belt 
exhibit  of  Charles  A.  Schieren  &  Co.,  of  Kew  York.  This  belt  is  of  a  type 
termed  "Electric,"  and  is  perforated  to  run  properly  at  the  high  speeds  com- 
mon in  dynamo  work.  The  capabilities  of  the  belt  in  this  respect  are  well 
illustrated  by  a  photograph  in  the  possession  of  Mr.  H.  A.  Giese,  who  is  in 
charge  of  the  Schieren  exhibit.  This  photograph  shows  a  belt  running  looser 
than  is  customary   with   link   belts,   the  slack   side  above  almost  touching  the 


Exhibit  of  Chas.  A.  Schieren  &  Co, 

tight  side  below  and  no  flapping  is  apparent.  In  smaller  belts  there  are  shown 
quite  a  number  with  a  new  method  of  fastening  the  various  plies  together  along 
the  edge  of  the  belt,  this  method  comprising  a  series  of  headless  wire  screws. 
The  same  method  is  used  in  fastening  together  the  parts  of  solid  round  belts. 
A  patented  link  belt  manufactured  by  this  house  is  shown,  and  the  advantages 
of  the  American  joint,  by  which  the  belt  is  allowed  to  hug  tightly  the  most 
steeply  crowned  pulleys,  are  explained.  In  the  background  of  the  exhibit  are 
some  mammoth  oak  belting  butts,  one  of  which  is  about  6  x  10  feet  in  size. 
A  large  line  of  lace  leathers,  twisted  round  belting,  belt  cord,  belt  dressing,  etc., 
is  also  shown. 


A  Marine  Generating  Set. 


boat  practice,  all  parts  being  of  finished  forged  steel  and  the  governor  being 
of  the  improved  Rites  pattern.  The  governor  is  said  to  control  the  speed  within 
one-fourth  of  i  per  cent.  The  dynamo  has  a  simple  parallel  armature,  and  will 
deliver  its  entire  output  through  a  single  circuit  at  one  voltage,  or  at  as  many 
voltages  and  through  as  many  separate  circuits  as  there  are  pairs  of  poles. 

In  marine  plants  with  storage  batteries  the  machine  runs  in  parallel  with  the 
battery  at  full  load,  and  at  light  load  one  pair  of  brushes  is  connected  at  the 
switchboard  with  the  lighting  circuit  and  the  other  pair  to  the  battery,  the 
voltage  in  the  battery  being  increased  to  any  amount  required  to  charge  the 
cell,  thus  doing  away  with  boosters  and  wasteful  resistances.    This  is  a  great 


Fig.  I. — Pilot  House  Projector. 


improvement  on  shipboard,  as  it  has  always  been  necessary  heretofore  to  run 
the  dynamo  all  day  to  charge  the  batteries,  even  though  they  form  but  a  small 
load  for  the  plant.  The  machine  is  exactly  the  same  as  other  multipolar  dy- 
namos, the  only  difference  being  in  the  method  of  connecting  up,  and  the  ma- 
chine works  on  the  same  principle  as  the  Rushmore  larger  dynamos  used  in 
connection  with  feeder  and  main  and  elevator  systems. 

Fig.    I   shows   the   new  type  pilot   house  projector.     The   same  apparatus   is 
made  with  tall  base  for  mounting  on  deck,  while  the  24-inch  and  30-inch  sizes 


We  illustrate  herewith  some  of  the  latest  types  of  apparatus  built  by  the 
Rushmore  Dynamo  Works,  Jersey  City,  N.  J,,  which  concern  ha^  for  years 
made  a' specialty  of  marine  equipment. 

Fig.  2  shows  the  latest  type  marine  generating  set,  with  multi'voltage  dynamo 
rated  at  15  kilowatts  at  500  r.  p.  m.    The  engine  is  built  after  the  latest  torpedo 


Marine  Generating  Set. 


built  for  the  navy  have  two  small  motors  in  the  base  with  wires  leading  to  a 
distant  controller  for  swinging  the  beam  in  any  direction.  Within  the  past 
sixty  days  the  Rushmore  Dynamo  Works  has  shipped  over  loo'  complete  search- 
light equipments  for  the  use  of  the  government  on  auxiliary  cruisers  and 
transports. 
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A  Hotel  Telephone. 


The  instruments  illustrated  herewith  are  designed  for  hotel  use  by  Messrs. 
'Plummer,  Ham  &  Richardson,  619  Main  Street,  Worcester,  Mass.  They  possess 
some  special  advantages,  among  which  attention  may  be  called  to  the  follow- 
ing: First,  there  are  no  receiver  cords  in  rooms  to  break;  second,  the  instru- 
ment is  claimed  to  be  the  simplest  and  neatest  'phone  made  for  hotel  and 
school  use;  third,  the  battery  is  cut  in  and  out  at  the  office,  where  a  constant 
watch  can  be  kept  on  it;  fourth,  the  receiver  cannot  be  broken  as  it  is  sta- 
tionary and  a  part  of  the  instrument  proper,  and  fifth,  owing  to  the  simplicity 
of  the  instrument  it  can  be  sold  at  a  figure  low  enough  to  enable  hotel  men  to 


Hotel  Telephone. 

install  a  large  number  of  them  when  required.  The  instrument  is  attractive  in 
design  and  well  made.  The  system  can  be  applied  to  the  same  wires  used  for 
annunciator  and  return  call  purposes. 

The  firm  is  ready  to  arrange  with  construction  houses  throughout  the  United 
States  to  act  as  agents  for  this  instrument. 

Improved   Bit  Stock. 

A  most  useful  angular  bit  stock  which  will  no  doubt  prove  of  great  value  to 
telephone  construction  men  and  electrical  wiremen  in  general,  has  just  been 
placed  upon  the  market' by  Messrs.  C.  Meister  &  Co.,  AUentown,  Pa.  By  re- 
ferring to  the  illustration  it  will   be  seen  that  by  pulling  out  the  set   pin  this 


A  Ukkful  Bit  Stock. 

tool  can  be  deflected  and  blocked  at  the  various  anglcn  ihown  by  (he  doited 

linct.     The  limit,   which   in  beyond   the   rijfht  an((Ic.   work*  n«  cutily  n«   on  all 

ner§.    The  firm  clatmii  Ihat  by  the  InrKC  gear  altarhrd   to  Ihc  chuck   nn 

-le  can  be  bored  with  leM  power  ihnn  n  ihrec  (|uarier  iiidi  hole  with  any 

..ngiilar   bit   »lock  in  the  market.    The  ingcnuily  and   ttimpliciiy   o(  the 

«peaV  for  ihemvetve*.    The  u«e  of  iU\m  bit  mock  will  certainly  eliminate 

■■'■   the   heretofore   di»agreeabtc  feature!   of   inaide   electrical   wiring   of  all 

dcacriptiont. 


Grooming  and  Clipping  with  Electric  Power. 

The  electric  motor  has  become  a  necessary  adjunct  to  every  well  appointed 
modern  stable,  whether  livery  or  private,  and  horses  are  now  groomed  and 
clipped  by  electricity,  with  both  neatness  and  dispatch. 

The  advantages  of  the  application  of  the  electric  motor  to  grooming  and  clip- 
ping machines  were  early  realized  by  the  American  Shearer  Manufacturing 
Company,  of  Nashua,  N.  H.,  and  its  efforts  toward  supplying  a  demand  for 
electrically  driven  groomers  and  clippers  has  met  with  considerable  success. 
Hitherto,  however,  it  has  supplied  merely  the  machinery,  exclusive  of  the  motor, 
but  owing  to  a  demand  which  has  arisen  for  complete  grooming  and  clipping 
installations,  it  is  now  supplying  the  motor  as  well.  In  doing  this,  however,  it 
has  found  it  is  necessary  to  simplify  in  a  large  measure  the  driving  mechanism. 

Fig.  1  shows  the  No.  8  grooming  and  clipping  machine,  driven  by  a  bipolar 
motor  through  double  countershafting  with  conical  and  idle  pulleys.  This 
method,  while  it  allows  of  the  operation  of  two  or  more  groomers  and  clippers 


Fig.  I. — New  Method  of  Direct  Drive. 

from  one  motor,  was  by  no  means  satisfactory  on  account  of  the  complication  of 
belts  and  pulleys  necessary,  and  when  it  became  a  question  of  furnishing  "both 
driving  and  operating  machinery  it  was  felt  that  some  more  direct  method  of 
drive  was  needed.  This  was  found  in  the  small  power  moderate  speed  motors 
developed  by  the  General  Electric  Company,  which,  in  addition  to  its  line  of 
small  power  induction  motors,  has  also  recently  perfected  a  line  of  direct- 
current  small  power  motors  known  as  the  C.  A.  type.  These  motors  may  be  run 
in  any  position  either  attached  to  the  wall,  set  on  a  bracket  or  hung  from  the 
ceiling  and  have  been  found  peculiarly  adapted  to  drive  the  groomers  and 
clippers  of  the  American  Shearer  Manufacturing  Company. 

Fig.  I  shows  the  No.  9  machine  complete,  with  a  i-hp  C.  A.  motor  and  auto- 
matic starting  rheostat.  In  this  case  no  floor  space  is  occupied  by  the  motor,  the 
countershafting  is  eliminated,  and  the  belting  is  reduced  to  a  single  belt  from 
the  motor  pulley  to  the  pulley  attached  to  the  flexible  shaft  of  the  groomer  and 
clipper.  The  motor  is  fastened  to  the  ceiling  beams  in  an  inverted  position 
and  the  counterpoise  or  balance  arm  is  attached  to  a  swivel  on  the  motor  case. 
The  automatic   starting   box,  also  fastened  to   the   ceiling,   is   of   the   reversing 


I-'k;.  2. — Oi.n  MrtTiinn  of  Drive. 

type,  with  the  cftntnrl  arms  pulled  in  cilhcr  direction  by  Icathrr  Btraps.  This 
clipping  and  KmomiiiK  outfit  is  sinKnliirly  cnnipaiM  and  sirnplr,  and  rff|uirc» 
almom  no  ntlcnli<»n  beyond  nn  occfiHiniiat  ()ilinK.  In  oidcrinR,  it  is  simply 
ncce<i«nry  to  Hlitte  Ihe  nature  and  voltage  of  the  current,  and,  if  nlternating,  the 
phaiic  and  number  of  allernalionii. 

With  the  electric  motor-driven  groonicr  and  clipper  n  home  may  be  thor- 
oughly brudhcJ  in  about  two  and  a  half  minute*  and  clipped  in  about  ihirty-fivc 
minute*. 
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Improved  Electric  Searchlight. 

Searchlights  on  steamboats  have  become  invaluable  aids  to  night  navigation. 
Their  use  is  valuable  for  picking  up  buoys,  making  landings,  distinguishing 
distant  objects,  etc.,  and  their  simplicity  and  ease  of  manipulation  and  cer- 
tainty of  operation  render  them  extremely  desirable. 

The  Carlisle  &  Finch  Company,  Cincinnati,  Ohio,  makes  a  marine  search- 
light that  has  several  commendatory  features.  The  recent  type  of  mirror  lens 
lamps  embodies  the  most  approved  and  latest  designs.  The  mirrors  are  high 
grade  throughout,  and  the  curvature  is  so  carefully  ground  that  a  very  strong 
ray  of  light  is  obtained.  The  g-inch  lamp,  which  requires  five  amperes  of  cur- 
rent for  its  operation,  enables  the  picking  up  of  a  buoy  at  a  distance  of  half  a 
mile,  the  large  lamps  illuminating  correspondingly  increased  distances.  All 
lamps  are  fitted  with  the  Carlisle  &  Finch  Company's  improved  devices.  The 
»Iens  mirror  lamps  have  double  screw  mechanism,  which  permits  of  a  much 
shorter  and  lighter  body  than  is  usually  made.  The  lamp  works  equally  well 
in  any  position,  and  may  be  started  while  pointing  straight  upward. 

The  accompanying   illustration    represents   the   lens   mirror   lamp,    with   pilot 


Lens  Mirror  Searchup.ht. 

house  steering  gear  attachment,  the  reflector  end  being  open  to  permit  in- 
spection of  the  lamp.  The  door  is  swung  to  one  side,  thus  avoiding  the 
danger  of  injury  to  the  expensive  lens,  which  is  liable  to  result  when  the  door 
is  dropped  dow^^.  New  carbons  may  be  placed  in  position  from  the  front.  The 
ends  of  the  case  are  heavy  brass  castings  highly  polished.  The  hinges  are 
cast  solid  with  these  rings,  and  are  always  secure  and  cannot  work  loose.  The 
doors  are  also  brass  castings,   polished  and  highly  finished. 

The  9-inch  lamp  referred  to  is  particularly  adapted  to  launches  and  yachts. 
Complete  it  weighs  30  pounds,  and  is  only  19  inches  high  over  all.  It  is  hand- 
somely finished  and  in  keeping  with  the  bright  fittings  in  any  yacht. 

Electric  Overhead  Traveling  Cranes. 


as  the  rails  supporting  the  trolley  rest  directly  over  the  centre  of  these  distance 
pieces,  the  load  is  evenly  distributed  between  the  two  webs.  The  girders  are 
built  under  the  standard  specifications  adopted  by  the  Association  of  American 
Steel  Manufacturers. 

The  bridge  trucks  are  also  made  of  open  box  section,  the  girders  resting  di- 
rectly upon  them.  At  the  ends  of  each  truck  are  placed  the  track  wheels,  which 
are  of  steel,  and  revolve  on  bronze  bearings.  The  girders  are  held  'to  these 
trucks  in  such  a  manner  that  it  is  impossible  for  the  crane  to  get  out  of  square. 

Resting  directly  over  the  centre  of  each  girder  is  placed  an  open  box  section 
trolley  frame,  supported  upon  steel  track  wheels,  which  revolve  on  bronze  bear- 
ings. These  frames  are  connected  by  steel  axles  held  stationary  in  such  a 
manner  that  the  span  of  the  trolley,  or  distance  between  track  wheels,  is  accu- 
rately maintained.  Resting  directly  over  the  trolley  frames  is  placed  a  lifting 
beam  or  support  for  upper  chain  block.  This  beam  supports  sixty-six  and  two- 
thirds  of  the  total  load  suspended  from  hook,  the  location  of  the  beam  being 
such  that  there  is  an  approximately  even  load  on  each  track  wheel.  The  hoist- 
ing drum  revolves  on  bronze  bearings,  and  has  right  and  left-hand  grooves 
turned  on  its  face  to  receive  the  chain.  The  ends  of  the  chain  are  fastened  to 
the  ends  of  the  drum  and  lead  under  the  active  sheaves  in  the  bottom  block, 
then  over  the  sheaves  in  the  upper  block,  and  then  down  to  an  idler  or  equal- 
izing sheave  in  lower  block,  forming  an  inverted  pyramid  that  tends  to  stop  the 
swinging  or  pendulum  action  liable  to  occur  at  high  traveling  speeds.  This 
method  also  secures  a  perfectly  vertical  hoist  and  an  equal  distribution  of  the 
load  on  the  girders  at  all  positions  of  the  hook. 

The  following  motors  of  the  induction  type,  made  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  are  applied  to  the  different  motions:  The  main 
hoist  is  driven  by  a  20-hp  motor,  the  auxiliary  hoist  by  a  lo-hp,  the  trolley  cross 
travel  by  a  5-hp  and  the  bridge  longitudinal  travel  by  a  lo-hp  motor.  These 
motors  are  operated  by  specially  designed  Westinghouse  controllers  located  in 
the  operator's  cage,  which  is  suspended  from  the  crane  close  to  one  runway. 
Beside  the  controllers,  the  operator's  platform  or  cage  contains  all  the  neces- 
sary switches  afid  cut-outs. 

All  gears  throughout  the  crane  have  cut  teeth,  except  the  drum  wheel  and 
pinion  gearing  into  same,  which  are  shrouded.  Ample  provision  is  made  for 
the  constant  lubrication  of  all  journals  and  bearings,  and  great  care  was  taken 
to  reduce  friction  to  a  minimum. 

The  speeds  of  the  different  motions  of  the  crane  are  as  follows:  Main  hoist, 
with  full  load,  10  feet  per  minute;  auxiliary  hoist,  with  full  load,  40  feet  per 
minute;  trolley  cross  travel,  129  feet  per  minute;  bridge  or  longitudinal  travel, 
248  feet  per  minute. 

The  patented  auxiliary  hoist  makes  an  important  and  valuable  addition  to  a 
crane,  as  three-fourths  of  the  work  in  most  shops  consists  of  light  loads  which 
can  be  rapidly  handled  with  the  auxiliary  hoist  without  the  use  of  the  heavier 
equipment,  thus  saving  unnecessary  wear  on  the  latter. 


BY    W.    G.    HILDEBRAN. 
The  important  part  which  electrical  machinery  takes  in  lessening  the  cost  of 
production  in  the  various  branches  of  manufacturing  industries    is  well  exem- 
plified  in   the  improvements   made  in  hoisting  machinery   since  the  advent  of 
electricity. 

Previous  to  the  application  of  electric  motors  to  overhead  traveling  cranes, 
these  were  usually  driven  either  by  an  endless  wire  rope,  or  through  the  aid  of 
a  square  shaft  located  along  one  side  of  the  building,  near  the  runways,  from 
which  power  was  taken  by  a  sliding  sleeve  bevel  pinion.  While  this  method  of 
driving  worked  very  satisfactorily  for  slow  speeds,  it  necessitated  the  continual 
driving  of  the  square  shaft  at  its  full  speed  to  enable  the  crane  to  be  promptly 
put  in  use.  Considerable  noise  was  also  occasioned  by  the  different  trains  of 
mitre  gears  required  on  cranes  of  this  construction.  All  these  objections  have 
been  overcome  in  the  niodern  electric  overhead  traveling  cranes  built  by  the 
Morgan  Engineering  Company,  of  Alliance.  Ohio,  one  of  which  is  illustrated. 
The  crane  shown  is  one  of  four  built  by  the  above  company  for  the  Westing- 
house Machine  Company,  East  Pittsburg,  Pa.,  each  of  which  is  driven  for  four 
two-phase  alternating  current  motors  of  the  induction  type,  made  by  the  West- 
inghouse Electric  &  Manufacturing  Company.  The  span  of  crane  from  centre 
to  centre  of  longitudinal  runways  is  58'  6",  with  a  total  clear  lift  from  the  floor 
level  of  38'  8"  and  a  longitudinal  travel  on  runways  of  750  feet.  The  main 
hoist  has  a  lifting  capacity  of  20  tons,  and  the  auxiliary  hoist  a  lifting  capacity 
of  5  tons. 

The  girders  composing  the  bridges  are  of  box  section,  and  consist  of  two 
web  plates  joined  to  top  and  bottom  cover  plates  by  four  angles.  This  con- 
struction gives  the  lateral  stiffness  which  is  so  essential  for  cranes  of  high 
speeds.  Distance  pieces  are  provided  at  proper  intervals  between  the  webs  to 
assist  in  supporting  the  trolley  rails.  These  distance  pieces  are  machined  on 
their  ends  and  top  face,  and  the  top  cover  plate  rests  directly  upon  them,  and. 


Fig.  I.  — Overhead  Traveling  Crane. 

Fig.  I  is  an  enlarged  end  elevation  of  trolley  and  crane  bridge  on  tracks, 
showing  the  main  hoisting  machinery.  _ 

The  armature  of  the  hoisting  motor  is  provided  with  an  automatic  electric 
brake  operated  by  special  alternating  current  solenoids  (shown  at  right  of 
trolley  in  Fig.  i),  connected  in  such  a  manner  that  should  the  supply  of  cur- 
rent fail  from  any  cause  the  brake  will  immediately  apply  itself  and  prevent  the 
running  down  of  the  load.  This  brake  is  applied  by  gravity,  and  is  not  de- 
pendent on  springs  or  other  arrangements  liable  to  fail  at  critical  moments. 

The  main  hoist  is  also  supplied  with  an  entirely  independent  mechanical 
brake  in  addition  to  the  electric  brake  described  above.  This  brake  is  arranged 
to  absolutely  prevent  the  load  from  lowering  unless  the  motor  is  revolved  by 
power  in  the  lowering  direction.  By  this  arrangement  all  strain  due  to  load  is 
taken  from  the  motor  and  the  gears  between  motor  and  mechanical  brake,  ex- 
cept in  the  act  of  hoisting. 

The  longitudinal  travel  gearing  is  provided  with  a  powerful  foot  brake,  which 
positively  enables  the  operator  to  stop  the  crane  without  reversing  the  motor. 

Current  is  conveyed  to  the  crane  through  wires  located  along  one  of  the 
longitudinal  runways,  from  which  it  is  taken  by  sliding  contacts  and  conveyed 
to  the  wires  located  on  side  of  bridge,  and  from  them  conveyed  to  the  motors 
bv  sliding  contacts  depending  from  trolley. 

'Both  the  mechanical  and  electrical  construction  of  the  crane  is  of  the  very 
best    giving  the  greatest  efficiency  and  satisf.action  possible. 

The  Morgan  Engineering  Company,  Alliance,  Ohio,  by  whom  the  above  crane 
was  made,  has  a  capacity  for  turning  out  four  complete  cranes  per  week,  and 
has  over  1000  such  cranes  in  successful  operation  in  various  parts  of  the  country. 


NEHSISWEEK 


Jfinancial  Untcllioence* 

THE  BOSTON  ELECTRIC  LIGHT  COMPANY  has  declared  a  regular 
quarterly  dividend  of  $1.30  per  share,  payable  on  July  15. 

THE  ERIE  TELEGRAPH  &  TELEPHONE  COMPANY  has  made  appli- 
cation to  the  New  York  Stock  Exchange  for  the  listing  of  $200,000  additional 
capital  stock. 

A  MEETING  of  the  stockholders  of  the  New  England  Telephone  &  Tele- 
graph Company  is  to  be  held  in  Boston  on  July  6,  to  consider  a  proposition  to 
increase  the  authorized  capital  stock  of  the  company  from  $12,000,000  to  $15,- 
000,000.  It  is  stated  that  the  increase  has  been  recommended  by  the  directors 
in  anticipation  of  the  needs  of  the.  company  for  funds  which  will  be  required 
from  year  to  year  for  extension  of  the  property  and  business,  and  with  a  view 
of  taking  up  with  funds  realized  from  the  sale  of  new  stock  the  6  per  cent. 
bonds  of  the  company,  which  will  mature  within  the  next  few  years,  at  the 
rate  of  about  $500,000  a  year.  The  company's  exchange  and  private  line  sub- 
gcribers  now  number  46.000,  and  it  operates  28,000  miles  of  wire. 

THE  GENERAL  ELECTRIC  COMPANY.— The'  directors  of  the  General 
Electric  Company,  at  a  meeting  on  July  i,  voted  to  recommend  to  the  stock- 
holders a  reduction  in  the  share  capital  of  the  company,  both  common  and 
preferred,  of  40  per  cent,  so  that  each  holder  of  100  shares  of  present  stock  will 
get  sixty  shares  of  the  new  stock.  This  settlement,  while  satisfactory  to  the 
common  stockholders,  is  regarded  as  particularly  favorable  to  the  preferred 
shareholders,  inasmuch  as  it  will  render  unnecessary  the  taking  of  any  steps 
for  the  liquidation  of  the  company,  in  which  event  the  preferred  stockholders 
would  receive  only  the  same  amount  as  the  common  stockholders,  and  no  back 
dividends.  The  plan  now  adopted  contemplates  the  payment,  from  the  surplus 
earnings  of  the  company  as  they  are  hereafter  made,  of  the  accrued  dividends 
on  the  preferred  stock.  On  the  basis  of  the  new  capitalization  $1,273,000  will 
be  required  annually  to  pay  7  per  cent,  upon  the  preferred  stock  and  6  per 
cent,  upon  the  common  stock.  The  stockholders'  meeting  will  be  held  at 
Schenectady  on  August  10. 

Special  Cortesponbence. 

New  York  Notes. 


Otfice  of  The  Electrical  World,  ) 
0  Murray  St..  New  York,  July  5. 1898.      I 
COL.  EUGENE  GRIFFIN  on  June  29  assumed  command  of  the  First  Regi- 
rnent.  United  States  Volunteer  Engineers,  which  has  its  temporary  headquarters 
at  Camp  Townscnd,  Peekskill,  N.  Y. 

UNDERGROUND  CONDUIT  ROAD  ON  SIXTH  AVENUE.— It  is  stated 
that  the  Metropolitan  Street  Railway  Company  will  at  once  proceed  to  install 
the  underground  electric  conduit  system  on  the  Sixth  Avenue  line,  which  is  at 
present  operated  by  horse-power.  The  work  of  laying  the  conduit  on  Sixth 
Avenue  was  begun  several  months  ago  at  Fifty-ninth  Street,  and  was  carried  on 
down  to  Fiftieth  Street,  when  it  came  to  a  halt  on  account  of  litigation.  The 
question  was  raised  and  carried  into  court  as  to  the  right  of  the  Metropolitan 
Company  to  make  use  of  the  Sixth  Avenue  franchise  which  it  had  obtained. 
The  matter  having  been  decided  in  favor  of  the  company,  and  all  obstacles  hav- 
ing thus  been  removed,  the  company  will  proceed  at  once  to  push  the  electrical 
construction  work  on  this  avenue.  It  is  stated  that  the  new  line  will  be  ready 
for  operation  in  about  three  or  four  months'  time,  Mr.  H.  H.  Vreeland,  presi- 
dent of  the  company,  is  reported  to  have  said  that  the  Metropolitan  Company 
will  obtain  the  consents  as  speedily  as  pobsiblc  from  property  owners  along 
Broadway  for  the  change  of  motive  power  on  the  Broadway  line  from  cable  to 
electricity,  but  that  it  was  not  likely  that  any  move  toward  the  change  would 
be  made  for  at  least  a  year. 

MR.  EDWARD  U.  JOHNSON,  vice-president  and  general  manager  of  the 
Sprague  Electric  Company,  New  York,  has  written  a  most  interesting  and  in- 
structive article  on  the  "Evolution  and  Revolution  of  the  Electric  Motor,  from 
1888  y'p  to  the  Present  Time,"  which  appears  at  the  leading  article  in  the 
monthly  bulletin  insued  by  the  Sprague  Electric  Company.  Mr.  Johnson  ha<i 
had  an  intimate  acquaintance  with  the  electric  motor  from  its  very  birth,  in  a 
practical  and  scientific  way,  and  hit  experience  therefore  Icndn  an  extra  value 
to  the  article.  The  electric  motor,  in  lt»  generic  form  and  mode  of  application, 
is  to-day  practically  the  tame  as  it  was  in  t8H8.  Therefore  the  line  of  develop- 
ment, at  described  by  Mr.  Johnson,  is  interesting  and  worthy  of  examination 
and  thought.  The  character  of  this  development  is,  however,  made  instantly 
clear  by  contrasting  the  behavior  of  the  motor  of  the  early  period  with  that  of 
the  motor  of  today.  We  see  the  same  general  form,  the  same  basic  principles, 
and  the  same  mechanical  methods  employed  in  harnessing  it,  but  we  quickly 
observe  a  wide  difference  in  it*  performance.  Now,  as  then,  its  natural  char- 
acteristic is  in«1antaneous.  a  characteristic  totally  at  variance  with  the  law 
of  inertia;  but  now,  as  not  then,  while  still  c«sn>ing  its  work  in  a  re«olntc  man* 
nrr.  It  yet  do  so  with  the  "quiet  dignity  of  conscious  power,"  void  of  all  its 
f'M  tiTri'-  uplultering,  and  minus  all  its  oldtimc  lead  wires,  burned-out  insula- 
tion and  wasted  brush  and  commutator  material.  It  has,  in  fact,  learned  the 
lesson  of  sclf-contnrol,  with  its  consequent  economy  of  vital  force  and  organic 
struct  ur<. 


Chicago  Note. 


Branch  Office  of  THE  Electrical   World,  j 
936  Monadnock  Building,  y 
CHICAGO.  111..  July  '2,  1898.      ) 
CAPT.  JOHN  W.  MacCONNELL,  of  the  United  States  Signal  Corps,  and 
fifty-five  of  the  most  prominent  electricians  and  telegraphers  of  Chicago,  leff 
for  Washington   on  June  29,  where  they  will   await  orders   to   proceed   to  the 
front.    This  corps   was  recruited   from  the  ofHces   of  the   Western   Union  and 
Postal  Telegraph  Companies,  and  also  from  the  Chicago  Telephone  Company. 
Several  of  the  best  linemen  are  among  the  number. 


Philadelphia   Note. 


Branch  OfSce  of  The  Electrical  World,  1 
929  Chestnut    Street.         V 
Philadelphia,  Pa.,  July  2, 1898.     i 
MR.  JOHN  A.  BRILL,  of  the  J.  G.  Brill  Company,  is  kept  so  closely  con- 
fined to  business,  owing  to  the   extreme  rush   of  work,   that   he   is  unable  to 
serve  as  a  director  in  the  General  Electric  Automobile  Company,   which  was 
recently  organized  under  the  laws  of  West  Virginia,  with  headquarters  in  this 
city. 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo,  N.  Y.,  July  2, 1898. 

THE  CONTRACT  for  power  to  run  the  new  malt  house  of  the  Curtis  estate 
at  Black  Rock  has  been  closed  by  the  Conduit  Company.  About  200  horse- 
power will  be  used.    The  Westinghouse  Company  will  furnish  the  machinery. 

THE  NIAGARA  POWER  &  CONDUIT  COMPANY' has  put  a  large  force 
of  men  at  work  on  Niagara  Street  to  lay  the  new  subway  that  is  to  take  the 
place  of  the  pole  line  within  the  Buffalo  city  limits  of  the  Niagara  tunnel 
current.  It  will  take  most  of  the  summer  to  do  the  work.  Work  of  extending 
the  subway  up  Genesee  Street  to  the  Urban  flour  mill  will  begin  soon. 

THE  NEW  LOCKPORT  trolley  line  of  the  Ely  Company  is  not  to  be 
opened  as  soon  as  was  expected.  Legal  complications  have  arisen  which  must 
be  straightened  out  first.  The  work  goes  on,  though,  being  mostly  concentrated 
on  the  setting  up  of  the  new  transformers  in  the  power  house  at  Lockport. 
There  is  also  a  hitch  in  the  effort  to  get  across  the  line  of  the  steam  roads  at 
North  Buffalo. 

THE  NEW  steel  arch  bridge  at  Niagara  Falls  is  finished,  and  the  first  trolley 
car  crossed  it  on  June  30,  taking  with  it  Manager  Phillips,  of  the  Niagara  Falls 
Park  &  Railway  Company,  and  Superintendent  Dill,  of  the  bridge.  Cars  will 
be  run  across  the  bridge  every  five  minutes  during  the  summer,  which  will  add 
very  greatly  to  the  facilities  for  seeing  the  falls  from  both  sides.  Till  now  the 
accommodations  have  been  very  poor. 


French  Notes. 


(From  Our  Own  Correspondent.) 

Paris,  June  16, 189?. 

ELECTRICAL  TRACTION  IN  FRANCE.— In  France,  electrical  traction 
is  gaining  ground  from  day  to  day,  and  one  hears  continually  of  this  or  that 
city  having  adopted  electricity  for  its  tramways.  The  most  important  towns 
that  have  recently  adopted  electric  traction  or  have  systems  under  construction 
are:  Cetle,  Toulon,  Brest,  not  to  mention  the  smaller  towns  which,  like  Castres, 
are  soon  to  be  covered  with  a  network  of  tramways. 

COMAl/ERCXAL  N^TES.— In  an  open  letter  addressed  to  the  French  Romds 
of  Trade,  the  Minister  of  Commerce  and  Industry  announces  the  formation 
of  a  new  special  bureau  in  his  department  and  that  of  Foreign  Affairs,  which 
will  receive  inquiries  from  business  men  who  need  reliable  information  con- 
cerning French  or  foreign  firms,  both  in  the  colonics  and  abroad.  Any  request 
for  information  addressed  to  the  Minister  of  Commerce  and  Industry  will 
receive  a  prompt  answer  free  of  charge. 

THE  UELT  RAILWAY  FOR  THE  EXPOSITION  OF  1900.-M.  Henry 
Boucher,  Minister  of  Commerce,  in  accordance  with  the  unanimous  recom- 
mendation made  by  the  ttpccial  commission  and  with  the  approval  of  M.  A. 
I'icard,  Commidsary-Gcneral,  has  awarded  to  M.  dc  Maucnmble,  an  engineer, 
the  concermion  for  the  electrical  bell  railway,  which  is  to  serve  the  left  bank  of 
the  river  at  the  cxposilion  in  1900.  The  project,  as  fmnlly  planned,  inchidca, 
beside  the  electric  railway  proper,  a  moveable  sidewalk  in  three  sections  run- 
ning at  three  difTcrcnt  speeds,  which  will  be  able  to  carry  a  large  number  of 
paancnReni.  Of  the  five  plans  that  were  nubmitted,  the  one  chosen  was  the 
only  one  which  proposed  to  combine  the  railway  and  moving  sidewalk.  Tl 
was  this  idea  which  gave  this  proposal  the  preference  over  its  competitors. 

THE  ELECTRIC  RAILWAY  AT  ST.  (;ERMAIN.-It  is  expected  shortly 
to  open  the  first  electric  railway  built  by  the  Ileilmann  C'onipany.  It  connects 
St.  (icriiiiiin  en  L.'iyc  (Seinc-^t-OIsc)  with  the  belt  line  co-operating  with 
the  Compiignie  de  roueit.  'J'lic  trials  which  have  been  in  progress  several 
w<Jekt  arc  very  satisfactory.  Only  single  locomotives  were  tried  at  first,  and 
they  atlainrd  n  speed  of  57  miles  nn  hour.  Then  trials  were  miide  with  trains, 
and   a   speed   of  36  miles   per  hour  was  reached,   with   a   comparatively  heavy 
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train,  made  up  of  ten  cars.  The  route  covers  a  distance  of  about  ;.i  miles. 
The  current  is  furnished  by  a  generator  of  iioo  amperes  capacity  at  400  volts. 
This  current  is  delivered  to  the  locomotive  over  a  third  rail  on  the  portion  of 
the  road  lying  between  the  belt  line  and  the  power  station,  while  the  overhead 
trolley  is  used  on  the  portion  between  the  power  station  and  St.  Germain.  The 
locomotives  are  made  of  a  framework  of  steel,  with  a  cab,  for  the  protection 
of  th^  machinery,  and  are  carried  on  four  driving  axles.  A  quadruple  pole 
changer  reverses  the  locomotives  by  reversing  the  current  in  the  armatures. 
The  motors  have  four  poles  and  two  field  coils.  The  stability  of  the  locomotives 
at  highest  speed  is  remarkable.  The  rails  are  used  throughout  for  the  return 
current. 

MECHANICAL  TRACTION  IN  PARIS.— From  the  standpoint  of  mechani- 
cal traction  Paris  is,  as  we  have  already,  a  rather  peculiar  museum.  The  sys- 
tems in  the  field  include  almost  every  form  except  the  trolley  system.  The  fol- 
lowing figures  on  the  relative  lengths  of  the  various  lines  deal  only  with  what 
is  strictly  in  the  city,  "intra  muros."  These  figures  bring  out  the  fact  that  in 
spite  of  the  great  opposition  that  has  been  exerted  against  mechanical  traction 
it  is  making  advances;  nearly  30  per  cent,  of  the  total  mileage  is  mechanically 
operated,  and  to  this  should  be  added  the  Aubervillers  line,  consisting  of  a 
mixed  system  of  electrical  traction  (trolley  and  accumulators),  which  has  been 
in  operation  for  two  months.  This  leaves  out  of  the  ijuestion  the  numerous 
enterprises  which  will  see  completion  during  this  year  and  1890. 

Independent  Motor  Number  of  Number  of  cars 

Cars.  Lines.  Mileage.  Operated. 

(Rowan i  4.68  4 

Steam -<  Serpollet 2  4.16  22 

( Serpollet  (Improved  type) 2  7.15  30 

iK'!!!!^'.^--'' '  -^^  '« 

Compressed  air S  21.61  47 

Accumulators  (slow  charging) 2  5.3  ^^ 

(*  (rapid  charging) 3  5.87  35 

Train  and  locomotive  Number  of  Number  of  cars 

System.  Lines.  Mileage.               Operated. 

Claret  WeisUesemier  (electric) i  z-34                           20 

Cable I  1.25                          21 


Tota  s. 
Horse  traction.. . 


5308 
i2g 


211 
473 


We  hope  that  by  1900  this  table  will  have  changed  and  that  electrical  traction, 
which  makes  so  poor  a  showing,  will  be  at  the  head. 

THE  DUSSAUD  TELESCOPE.— For  several  weeks  there  has  been  much 
talk  in  Paris  about  an  invention  of  M.  Dussaud,  called  by  the  latter  a  teleo- 
scope.  This  instrument  is  for  transmitting  images  to  a  distance.  It  is  already 
looked  forward  to  as  a  chief  feature  of  the  exposition  of  1900,  and  everybody  is 
wondering  at  this  marvelous  invention  and  speculating  on  the  applications  and 
uses  to  which  it  may  be  put.  It  is  perhaps  well  not  to  go  too  fast  in  this 
matter;  if  we  are  a  little  late  in  bringing  it  to  the  attention  of  our  American 
readers,  it  is  because  we  put  little  credence  in  the  wonderful  claims  that  were 
being  made  for  it;  and  we  were  right,  as  we  have  since  been  informed  that 
this  invention  has  not  yet  been  sufficiently  perfected  to  be  of  much  use  in 
practical  life.  M.  Dussaud  was  the  inventor  of  the  microphonograph,  which 
amplifies  sound  and  is  of  such  great  and  constant  service  to  deaf  and  deaf  and 
dumb  people.  He  has  made  a  lengthy  experimental  study  of  the  problem  of 
transmitting  images  to  a  distance.  He  makes  use  of  the  well-known  properties 
of  selenium,  which  Graham  Bell  made  use  of  in  his  experiments  on  the  photo- 
,phone  with  Sumner  Tainter.  M.  Dussaud's  instrument,  the  teleoscope,  con- 
sists of  a  rotary  circular  diaphragm  pierced  by  small  holes  arranged  in  spirals, 
and  driven  by  clock  work.  Lamina  of  selenium  are  arranged  in  front  of  the 
diaphragm,  and  are  in  circuit  with  a  battery  and  an  induction  coil.  This  ar- 
rangement may  be  considered  as  the  transmitter.  The  image  thrown  on  the 
transmitter  acts  in  much  the  same  way  that  it  does  in  photography,  traveling 
the  openings  in  the  diaphragm  and  acting  with  more  or  less  intensity  on  the 
selenium  plates,  according  to  whether  the  parts  exposed  are  more  or  less  bril- 
liantly lighted.  Hence,  currents  of  varying  strength  are  sent  over  the  line 
setting  up  vibrations  of  varying  intensity  in  a  kind  of  telephone,  which  is  made 
very  sensitive.  The  diaphragm  of  this  receiver  acts  (?)  on  an  opaque  plate  fur- 
nished with  transparent  lines,  causing  it  to  move  before  another,  stationary 
plate.  Luminous  projections  are  thereby  produced  in  synchronism  with  those 
at  the  starting  point,  or  transmitter,  and  the  image  is  reproduced  on  a 
screen.  (?)  The  two  interrogation  marks  which  we  insert  purposely  point  out 
the  inference.  It  is  perhaps  within  the  bounds  of  possibility  that  M.  Dussaud 
may  be  able  to  transmit  to  a  distance  very  simple  images,  but  to  reproduce,  as 
it  is  said  he  does,  persons,  groups,  living  beings,  walking  and  gesticulating  is 
something  that  must  be  seen  to  be  believed.  We  can  scarcely  hope  to  see  such 
a  wonder  accomplished  as  early  as  the  exposition  of  1900. 

THE  COMPAGNIE  DU  NORD  AND  SELF-PROPELLING  CARS.— 
The  first  type,  which  has  a  single  second-class  compartment,  seating  twelve  peo- 
ple, is  made  in  two  forms:  one  is  fitted  with  the  Serpollet  steam  system,  and 
the  other  has  electric  accumulators.  This  first  type  is  intended  chiefly  to  carry 
mail  matter  over  the  system  and  to  obviate  too  frequent  stopping  of  ordinary 
trains  at  small  stations,  and  also  to  make  the  leaving  time  of  trains  more  con- 
venient .for  travelers.  They  can  also  take  a  few  passengers  if  there  should 
happen  to  be  some.  The  postal  clerk  will  act  also  as  conductor  with  a  ma- 
chinist or  electrician  to  act  as  driver.  The  second  type  is  entirely  electric  and 
is  intended  for  passenger  service  on  some  of  the  lines  during  the  bathing  sea- 
son (Boulogne,  Le  Treport,  etc.).  It  is  possible  with  the  electric  car  to  stop 
at  any  station  on  the  route,  and  to  return  without  much  shifting,  thanks  to  the 
connections  between  the  main  tracks  which  have  been  laid  down  at  all  the  sta- 
tions of  the  Compagnie  du  Nord.  The  electrical  cars  are  still  under  construc- 
tion; the  steam  car  of  the  first  type  has  been  in  service  a  number  of  days. 
The  first  type  of  car  has  four  wheels  and  is  driven  by  a  motor  directly  con- 
nected to  the  rear  axle.  The  commutator  of  this  machine  is  placed  in  the  cab 
near  the  controlling  apparatus.  Power  is  supplied  from  a  battery  of  accumu- 
lators in  a  box  hung  between  the  axle  under  the  longitudinal  side  beams  of 
the  car.  It  is  possible  to  add  to  this  battery  by  placing  cells  in  two  compart- 
ments built  above  the  flooring  on  cither  side  of  the  motornian's  place.  The 
total  weight  is  17.1  tons.    The  motor  has  four  poles,  and  is  mounted  directly 


on  the  rear  axle. '  The  field  is  suspended  on  the  same  axle  by  means  of  two 
specially  designed  lubricating  journal  boxes.  Two  horizontal  rods  fastened 
by  limbs  to  a  cross  beam  of  the  car  frame  hold  the  field  from  turning.  The 
mean  etiort  exerted  by  the  motor  measured  at  the  rim  of  the  wheel  is  352 
pounds,  normally,  but  reaches  627  pounds  when  starting.  Experiments  have 
shown  that  these  efforts  equal  1.76  pounds  per  ampere  supplied  to  the  arma- 
ture. Thus  the  current  required  to  produce  an  effort  of  352  pounds  would 
be  200  amperes.  The  battery  can  furnish  an  effective  E.  M.  F.  of  80  volts, 
which  makes  the#available  power  20  to  22  horse-power,  and  30  horse-power  at 
starting.  The  commutator  is  entirely  separate  from  the  motor,  and  is  driven 
by  a  small  special  motor  running  in  step  with  the  main  motor.  This  piece 
of  apparatus,  being  placed  within  reach  of  the  motorman,  is  easily  cared  for 
and  watched  while  in  operation.  The  controlling  apparatus  is  all  placed  on  a 
table  in  front  of  the  motorman,  and  is  made  up  as  follows:  A  double-pole 
switch  for  putting  the  battery  on  charge,  another  for  putting  it  on  discharge, 
these  two  switches  interlocking  with  each  other.  A  double-pole  switch  for 
separately  exciting  the  field.  A  reversing  switch  which  is  interlocked  with  a 
switch  controlling  a  starting  rheostat  situated  on  the  car  roof.  There  is  also 
the  usual  supply  of  meters  and  indicators.  Lastly,  within  reach  of  the  motor- 
man,  is  the  lever  of  a  hand  brake,  and  also  a  long-range  trumpet  like  those 
used  on  tramways.  The  battery  placed  below  the  framework  is  made  up  of 
forty  chloride  cells  of  nine  plates  each,  with  hard  rubber  jars,  and  are  made 
by  the  Societe  pour  le  Travail  Elcctrique  des  Metaux.  These  forty  elements 
are  fitted  in  a  case  which  can  be  removed  from  the  car  when  it  is  desired  to 
inspect  the  battery.  For  this  purpose  the  case  is  furnished  at  each  end  with 
a  piece  of  iron  which  rests  on  hooks  firmly  fastened  to  the  framework  of  the 
car.  Bolts  prevent  the  case  from  becoming  displaced  while  the  car  is  running. 
When  the  accumulator  case  is  to  be  removed,  the  car  is  run  over  a  track  at 
right  angles  to  the  one  it  moves  on.  A  small  truck  furnished  with  screw  jacks 
is  pushed  under  and  the  case  is  lifted  slightly  to  allow  the  hooks  to  be  disen- 
gaged, and  the  whole  thing  is  dragged  out  from  under  the  car.  The  running 
boards  are  made  so  they  can  be  lifted  up  level  with  the  floor  beams  to  permit 
the  case  to  be  dragged  out.  Eventually  it  is  expected  to  have  a  case  of  twelve 
more  cells  in  the  box  to  the  left  of  the  motorman  and  another  of  six  cells 
on  his  right.  The  entire  number  of  cells  may  therefore  be  raised  to  fifty-eight 
if  necessary.  Under  these  conditions  the  complete  operating  weight  given 
above  would  be  increased  by  2.42  tons,  but  on  the  other  hand  the  available 
power  becomes  30  to  32  horse-power  normal,  with  a  maximum  of  54  horse- 
power at  starting.  The  forward  and  rear  lights,  three  in  number,  are  electric. 
The  passenger  compartment  is  also  lit  by  incandescent  lamps.  Two  other 
lamps  light  the  controlling  apparatus  and  the  motorman's  cab.  The  electric 
car  of  the  second  type  has  fifty  seats,  and  weighs,  all  complete,  26^2  tons.  The 
motor  and  batteries  are  of  the  same  type  as  in  the  car  with  twelve  seats.  We 
have  dilated  rather  more  than  we  intended  on  this  type  of  car  because  of  the 
newness  of  the  application  and  the  peculiar  service  to  which  these  cars  will 
be  put  on  the  railways  of  the  large  companies. 


General  flews. 


New  Incorporations. 


THE  ATCHISON  TELEPHONE  COMPANY,  Atchison,  Kan.,  has  been 
incorporated,  with  a  capital  stock  of  $20,000. 

THE  CITIZENS'  ELECTRIC  LIGHT  COMPANY  has  been  formed  at 
Xenia,  Ohio,  with  a  capital  stock  of  $10,000. 

THE  CAYADUTTA  ELECTRIC  GENERATING  COMPANY,  Glovers- 
ville,  N.  Y.,  has  been  formed  by  Supervisor  A.  Z.  Wemple  and  Dr.  H.  W. 
Post  and  J.  S.  Wilson. 

THE  MUTLTAL  ELECTRIC  COMPANY,  Chicago,  111.,  has  been  formed, 
with  a  capital  stock  of  $2500.  The  incorporators  are  E.  H.  Cheney,  F.  S.  Rich- 
mond and  H.  C.  Hall. 

THE  UNITED  TELEPHONE  COMPANY,  Swanwick,  111.,  has  been  in- 
corporated, with  a  capital  stock  of  $700.  Among  those  interested  are  John  I. 
Higgs,  P.  Fearnsen  and  Hall  Rebb. 

THE  ILLINOIS  TELEPHONE  COMPANY,  Chicago,  111.,  has  been 
formed,  with  a  capital  stock  of  $250,000.  The  incorporators  are  Ralph  N.  Bow- 
man, Samuel  N.  McLaughlin  and  Thomas  J.  Holmes. 

THE  MARIETTA  TELEPHONE  COMPANY,  Marietta,  Ga.,  has  been 
organized  with  the  following  officers:  I.  L.  Clark,  president;  A.  A.  Towers, 
secretary  and  general  manager;  G.  N.  Gantt,  treasurer. 

THE  DEERING  ELECTRIC  LIGHT  COMPANY  has  been  incorporated 
for  the  purpose  of  lighting  the  towns  of  Deering,  Westbrook,  Gorham,  Cape 
Elizabeth  and  South  Portland,  Me.    Capital  stock,  $25,000. 

THE  EVANSVILLE  TELEPHONE  COMPANY,  Evansville,  Ind..  has 
been  organized,  with  a  capital  stock  of  $150,000.  The  incorporators  are  William 
L.  Holmes,  Charles  Flowers,  Edward  H.  Parker  and  Alexander  J.  McLeod, 
Detroit,  Mich. 

THE  MUNSON  COMPANY,  Laporte,  Ind.,  has  been  formed  as  an  elec- 
trical manufacturing  concern,  with  a  capital  stock  of  $100,000.  The  directors 
are  William  R.  Everett,  John  H.  Munson,  William  A.  Roberts,  Peter  J.  Heldt 
and  Leroy  A.  Stringham. 

THE  SUSQUEHANNA  VALLEY  TELEPHONE  COMPANY  has  been  in- 
corporated at  Albany,  N.  Y.,  with  Dr.  C.  S.  Butler  as  president;  E.  A.  King, 
vice-president;  G.  W.  Hobbs,  secretary;  B.  Badger,  assistant;  J.  H.  Brownell, 
treasurer.    Capital  stock,  $1000. 

THE  FRANKLIN  TELEPHONE  &  TELEGRAPH  COMPANY  has  been 
organized  at  ChambcrsburK,  Pa.,  with  the  following  named  officers:  President, 
D.  K.  Appenzellar;  secretary,  H.  B.  McNulty;  treasurer,  David  McClay.  The 
capital  stock  of  the  company  is  $40,000. 

THE  SEBAGO  TRANSMISSION  COMPANY  has  been  incorporated  at 
Portland,  Me.,  for  the  purpose  of  supplying  electricity  for  heating,  lighting,  etc. 


58 


THE    KLECTRICAL     NA^ORLD. 


Vol.  XXXII.     No.  2. 


The  officers  of  the  new  company  are:  President,  Harry  L.  Jones;  treasurer, 
George  \V.  Bcown.     Capital  stock,  $50,000. 

MR.  H.  E,  BOCKER,  formerly  of  Seneca  Falls,  N.  Y.,  has  incorporated  a 
company  in  Colorado  for  the  purpose  of  supplying  the  mines  of  that  State 
with  electric  lights,  to  be  used  in  place  of  the  oil  lamps  now  used  by  the 
miners.     The  company  has  a  capital  of  $20,000. 

THE  ERICSSON  TELEPHONE  COMPANY,  Utica,  N,  Y..  has  been  in- 
corporated in  West  Virginia.  Among  those  interested  are  Langdon  P.  Smith, 
John  F.  Hemenway,  Alice  M.  Hemenway  and  William  C.  'Wilson,  of  New 
York  City,  and  Henry  E.  Higgins,  of  Jersey  City. 

THE  KENDALLVILLE  &  CRESCO  FARMERS'  TELEPHONE  COM- 
PANY has  filed  articles  of  incorporation  with  the  Secretary  of  State  at  Des 
Moines,  la.,  its  headquarters  being  in  Cresco.  Among  those  interested  are 
C.  C.  Brown,  Thomas  Hynes  and  M.  H.  Culbert.     Capital  stock.  $360. 

THE  EUREIC\  &  MOUND  CITY  TELEPHONE  COMPANY,  Sioux 
Falls,  S.  Dak.,  has  been  incorporated,  with  a  capital  stocl^  of  $2000.  The  in- 
corporators are  T.  W.  Boettcher,  Walter  C.  Poehler,  Eureka;  Louis  H.  Cly- 
borne,  Chauncey  E.  Eckert,  Mound  City;  Alvin  H.  Poehler,  Minneapolis. 

THE  PEOPLE-S  ELECTRIC  LIGHT,  HEAT  &  POWER  COMPANY, 
Nanticoke,  Pa.^  has  been  formed,  with  a  capital  stock  of  $75,000.  The  incor- 
porators are  M.  W.  Morris,  Pittston;  C.  E.  Stegmaier,  Dr.  J.  A.  Bullard.  Sol. 
Hirsch,  S.  Wormser,  W.  Mulligan,  Dr.  W.  G.  Weaver  and  J.  W.  Morris,  of 
Nanticoke. 

THE  CARROLL  COUNTY  TELEPHONE  COMPANY  has  been  formed 
at  Carrollton,  Ohio,  with  the  following  officers  and  directors:  President,  H.  J. 
Eckley;  general  manager,  J.  C.  Ferral;  treasurer,  T.  J.  Saltsman;  secretary, 
George  S.  Tinlin;  directors,  U.  C.  De  Ford,  Ed.  De  Ford,  Gus  Elson  and 
Conley  Patterson. 

THE  HOME  TELEPHONE  COMPANY,  Marion,  Iowa,  has  been  incor- 
porated. Among  those  interested  in  the  new  enterprise  are  J.  S.  Alexander, 
S.  W.  Rathbun,  F.  C.  H.  Schminke,  William  Downie,  T.  J.  Davis,  J.  S.  Oving- 
ton,  E.  I.  Alderman,  Levi  Wright,  B.  F.  Mentzer,  J.  W.  La  Grange,  J.  M. 
Thompson,  J.  W.  Bowman,  White-shumack  Company,  A.  J.  and  Allen  B. 
McKean,  T.  H.  Gruelich,  C.  L.  Nye,  John  Cone,  Mrs.  Sarah  Graham. 

The  Telegraph  and  Telephone. 


HUNTINGTON,  W.  VA.— A  telephone  line  is  to  be  constructed  between 
Hamlin  and  this  place. 

BELVIDERE.  ILL.— The  Belvidere  Telephone  Company  has  certified  to  an 
increase  in  its  capital  stock  from  $10,000  to  $25,000. 

WINDSOR,  ONT. — A  special  meeting  of  the  Windsor  Council  granted  a 
\  twenty-year  franchise  to  the  People's  Telephone  Company. 

BIRMINGHAM.  ALA.— The  City  Council  has  granted  to  the  American  Tele- 
phone &  Telegraph  Company  the  right  to  enter  the  city  with  long  distance 
wires. 

WILMINGTON,  DEL. — Local  men  now  control  the  Delmarvia  Telephone 
Company,  S4000  worth  of  stock  owned  by  Baltimore  capitalists  having  been 
purchased  by  them. 

NEW  ALBANY,  IND. — The  Home  Telephone  Company  has  purchased 
ground  and  will  erect  thereon  a  building  exclusively  for  its  own  use.  It  is 
putting  up  considerable  cable,  using  in  connection  with  the  work  the  terminals 
of  the  Stcrlinjf  Electric  Company,  of  Chicago. 

BOSTON,  MASS. — The  Bell  Telephone  Company's  instrument  statement  for 
the  month  ended  June  20  shows  a  gross  output  of  23,971;  net  output,  14,321. 
The  total  number  of  instruments  in  service  at  that  date  was  1,012,159.  This  is 
the  first  time  the  statement  has  shown  1,000,000  instruments  in  service. 

NEW  ALBANY,  IND. — The  Hoosicr  Telephone  Company  has  completed 
its  .  line  from  Salem  to  Hitchcock,  Campbellsburg,  Saltillo,  Claysville  and 
Livonia,  connecting  with  the  Martinsburg  extension  of  the  Home  Telephone 
Company,  of  this  city.  The  patrons  along  the  Hoosier  Telephone  Company's 
line  now  have  excellent  service  with  New  Albany. 

MINNEAPOLIS,  MINN.— ^rr.  P.  G.  Reynolds  has  been  appointed  superin- 
tendent of  the  Northwestern  Telephone  Exchange  Company.  Mr.  Reynolds 
has  been  at  the  head  of  the  construction  department  of  this  company  since 
1882,  and  for  the  past  six  years  was  superintendent  of  construction  of  the 
Southwestern  Telegraph  &  Telephone  Company,  which  covers  Arkansas  and 
North  and  South  Texas, 

BROCKPORT,  N.  Y.— Dr.  F.  A.  Winnc  has  one  of  the  most  successful, 
and  bc%t  equipped  telephone  exchanges  in  the  independent  telephone  field  of 
Wcilcrn  New  York.  His  theory  has  been  that  the  best  is  none  too  good.  Tho 
outside  construction  is  fine,  and  the  central  office  equipment  is  the  standard 
apparatus  of  the  Sterling  Electric  Company,  of  Chicago,  The  exchange  was 
opened  on  June  5  under  the  most  favorable  auspices. 

WASHINGTON,  D.  C. — Reports  from  Camp  Thomas,  at  Chickamauga, 
•talc  ihal  the  military  telephone  system  is  now  in  successful  operation  at  that 
place.  L'nder  the  direction  of  <«cn.  A.  W.  Grecly,  chief  Hignal  ofliccr  of  Ihc 
army,  a  regular  telephone  exchange  has  been  established  at  the  head(|uarlers 
of  General  Brooke,  from  which  radiate  ten  different  lines,  affording  a  quick 
and  convenient  method  of  communication  with  every  portion  of  the  extensive 
camp  groundi. 

VIOLA,  ILL, — Viola  ia  to  have  a  first-class  telephone  syttem,  with  lines 
running  in  five  directions.  The  line  from  Viola  to  l^'arlow's  Grove  will  be  one 
of  the  connections;  another  line  run*  to  the  northeast,  taking  in  Chiles,  Hilt, 
Kennedy  and  Holmes;  another  runs  lo  the  southeast  into  the  Lonuley  neigh* 
borho'td  where  connection  will  be  made  with  a  new  Windsor  line.  A  fourth 
line  will  run  south  through  Suez.  Tliene  lines  are  partially  completed,  and 
will  be  in  operntlon  within  a  month.  The  fifth  line  contemplated  will  probably 
run  west  to  Macks  and  southwest  to  I^oc, 

CLF.VKLANU.  OHIO.-  At  the  annual  meeting  of  the  stockholders  of  Ihc 
CIcvcIond  Telephone  Company,  the  folh^wing  gentlemen  were  circlcri  officers: 
r  h.ns,  J.  Gliddcn,  president;  J,Tf,  P.  McKinRiry,  vitrprc«idrnt ;  Geo.  H.  Pcrham, 
secretary;  Charles  A.  CitnnX,  treasurer.  The  iitockholdrrs  iiutliurijEcd  the  ex- 
penditure of  tjoo.ooo  in  the  general  extension  of  the  compnny'i  plant  and  llic 


connecting  of  new  subscribers.  The  company  is  now  operating  five  exchanges 
and  has  under  consideration  the  establishment  of  two  more,  one  in  the  south- 
eastern part  of  the  city  and  another  the  location  of  which  has  not  yet  been 
selected. 

CROOKSTON,  MINN.— All  the  stock  of  the  Crookston  Telephone  Com- 
pany held  by  Chicago  gentlemen  has  been  bought  by  local  capitalists,  and  a  new 
set  of  officers  for  the  company  has  been  chosen.  The  officers  of  the  reorganized 
company  are:  W.  E.  McKenzie,  president;  J.  W.  Weaver,  vice-president; 
DeForest  Bucklen,  treasurer,  and  E.  M.  Welsh,  secretary  and  manager.  The 
capital  stock  of  the  reincorporated  company  has  been  fixed  at  $10,000.  The  local 
company  has  completed  and  operated  a  line  between  here  and  Fisher,  and  this 
will  be  sold  to  the  Northwestern  Telephone  Company,  which  will  extend  it  to 
Grand  Forks  to  make  connections  with  its  long-distance  system  at  that  point. 

NEWARK,  N.  J.— The  Newark  Telephone  Company,  Newark,  N.  J.,  has 
awarded  a  contract  to  Thomas  Nevins  &  Son  for  a  new  2000-wire  Western 
multiple  switchboard  for  its  main  central  exchange.  This  board,  it  is  stated, 
will  make  the  Newark  exchange  the  largest  and  most  comprehensive  strictly 
first-class,  independent  telephone  exchange  in  operation  in  the  United  States. 
The  main  exchange,  together  with  the  branches,  will  have  a  total  capacity  for 
connection  of  upwards  of  3100  individual  lines.  The  Western  Telephone  Con- 
struction Company  will  supply  the  new  board  for  the  Newark  exchange.  The 
apparatus  is  so  constructed  as  to  obviate  the  necessity  for  the  multiple  jack 
system. 

SAGINAW,  MICH. — The  Valley  Telephone  Company,  which  is  operating  in 
Saginaw,  West  Saginaw,  Bay  City,  West  Bay  City  and  Flint  will  probably 
have  all  its  exchanges  in  operation  by  July  i.  It  is  stated  that  the  engineering 
work  on  these  exchanges  is  the  best  that  has  been  displayed  in  the  construction 
of  independent  exchanges,  the  conduit  work,  the  cable  work,  the  pole  line 
work,  the  inside  wiring  and  the  arrangement  of  the  exchanges  themselves  be- 
ing models  of  workmanship  and  of  perfect  arrangement.  These  exchanges  are 
equipped  with  a  full  line  of  the  apparatus  of  the  Sterling  Electric  Company, 
Chicago,  including  switchboards,  distributing  boards,  cable  terminals,  pole-top 
terminals  and  protective  devices.  The  exchanges  are  well  worth  a  visit  by 
prospective  builders  or  telephone  users. 


Electric  Liqht  and  Power. 


BRACEVILLE,  ILL.— At  a  recent  election  in  this  place  a  vote  was  cast  in 
favor  of  establishing  an  electric  light  plant  here. 

HOMER,  N.  Y. — Electric  lights  will  be  furnished  this  village  for  a  period  of 
five  years  by  the  Cortland  &  Homer  Traction  Company. 

WILKESBARRE,  PA.— The  Wilkesbarre  Electric  Light  Company  has  de- 
cided to  borrow  $50,000  for  the  purpose  of  meeting  the  cost  of  the  new  building 
and  sub-plant  in  this  city.  It  is  the  company's  intention  to  improve  its  plant 
and  furnish  first-class  service. 

ALBANY,  GA. — The  Albany  Edison  Illuminating  Company's  plant  has  been 
purchased  by  th6  city  of  Albany,  and  is  undergoing  a  complete  renovation. 
The  old  Edison  incandescent  dynamos  are  being  taken  out  and  new  Thomson- 
Houston  arcs  put  in  their  place. 

DETROIT,  MICH.— Articles  reorganizing  the  Peninsular  Electric  Light  Com- 
pany for  a  period  of  thir-ly  years  have  been  filed.  The  object  is  to  take  posses- 
sion of  the  plant,  property  and  franchises  of  the  old  concern  and  continue  the 
business.    The  capital  stock  is  $150,000. 

LOWVILLE,  N.  Y.— Mr.  Lafayette  Wettmore,  of  Martinsburg,  has  bought 
the  grist  mill  and  side  and  water  power  at  Belfast,  and  intends  lo  harness  the 
power  for  the  purpose  of  generating  electricity,  which  will  be 'transmitted  to 
Lowville  for  lighting  and  manufacturing  purposes.  Belfast  is  14  miles  northeast 
of  Lowville. 


The  Electric  Railway. 


WAUKEGAN,  ILL. — The  Chicago  &  Milwaukee  Electric  Railway  Company 
is  rapidly  pushing  to  completion  its  line  between  this  city  and  Highland  Park, 
and  expects  to  have  cars  running  very  soon. 

PORTLAND,  ME.— The  management  of  the  Cape  Elizabeth  Electric  Railway 
Company  contemplates  extensive  improvements  along  the  line.  It  is  proposed 
to  equip  the  road  with  a  private  telephone  service  and  signal  system.  Six  of  ten 
stations  will  be  established  along  the  road  from  the  main  ofiice  in  the  city  to  the 
power  house. 

HARTFORD,  CC)NN.— It  is  expected  that  the  new  power  house  of  the 
Hartford  Street  Railway  Company  will  be  ready  for  operation  by  September  i 
next.  A  1350-hp  engine,  built  by  the  Pennsylvania  Iron  Works  Company,  Phila- 
dclpliin,  will  be  direct  connected  to  an  850-kw  General  Electric  generator.  The 
engine  will  be  cross  compound  condensing.  There  will  also  be  installed  a  500- 
hp  Worlhingion  condenser.  The  new  power  is  to  be  auxiliary  to  the  present 
supply  and  will  give  the  coni[)any  all  that  will  be  needed  for  emergencies  for 
some  time  to  come.    The  new  building  is  75  x  40  feet. 


Obituary  Note. 


MR.  EDWIN  H.  BENNIC'IT,  president  of  the  Babcock  &  Wilcox  Company 
and  general  manager  of  ihr  Singer  Mannf.icliiring  Company,  died  on  Monday 
afternoon,  June  27,  at  the  Plaza  Hotel,  New  York  City,  where  he  lived  with 
his  family.  A  widow,  two  daughters  and  n  son  survive  him,  the  son  being  Mr. 
E.   IL   Bennett,  Jr.,  general  manager  <»(  the   Dirhl   Manufacturing  Cumpany. 


Legal  Noils. 


SICRIKS  I'AKAI.I.Kr,  CnNTUoLLKK  CASIC-JiuIrc  Towiisciul.  o(  ilie 
Circuit  Colitt  nt  llir  Unttril  StdlrH.  Iiiiit  (ir(lcr<-<l  thtit  llif  prtitton  for  a  rcbcariiiK 
in  the  CAPic  nl  llic  KIrclric  (nr  Company  of  Amciicn  and  the  Tlunusonlloustuii 
Electric  Comiiany  v.  the  Ilortfnrd  Ht  Went  llarltnrd  Knilrond  Company,  no- 
ticed in  Tim  ICi.erTHiCAL  Would  o(  June  4,  1H98,  he  denied.  The  petition  was 
for  (irrminwi'jn  lu  reopen  the  cane  hy  netlitiK  up  the  patent  of  \V.  J.  and  S.   Jt. 
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Paine,  No.  321,748,  m  answer.  In  the  same  case  Judge  Coxe,  of  the  United 
States'  Circuit  Court,  has  ordered  that  a  preliminary  injunction  be  issued 
against  the  Hoosick  Railway  Company,  enjoining  it  from  using  series  multiple 
controllers  covered  by  letters  patent  No.  303..-i:^3.  and  has  ordered  that  a  pre- 
liminary injunction  be  suspended  pending  the  hearing  and  determination  of 
the  appeal  in  the  same  cause  in  the  Connecticut  District. 

THE  ELECTRIC  RAILWAY  MOTOR  SUSPENSION  CASE.-Judge  La- 
combe,  of  the  United  States  Circuit  Court,  has  ordered  that  a  preliminary  in- 
junction be  served  against  the  Nassau  Electric  Railroad  Company,  of  Brooklyn, 
enjoining  it  from  using  the  railway  motor  suspension  covered  by  the  Sprague 
patent.  No.  324,892.  This  is  the  patent  on  which  the  Sprague  Electric  Railway 
&  Motor  Company  obtained  a  favorable  decision  in  its  case  against  the  Union 
Railway  Company,  in  the  United  States  Circuit  Court  of  Appeals,  May  17,  1898. 
The  real  parties  in  the  present  injunction  are  the  General  Electric  Company 
'  and  the  Steel  Motor  Company.  The  injunction  orders  that  the  defendant  shall 
remove  at  least  250  of  the  suspensions  within  thirty  days,  250  within  sixty  days, 
250  more  within  ninety  days  and  the  balance  within  120  days  from  date.  A 
preliminary  injunction  has  also  been  ordered  enjoining  the  Hoosick  Railway 
Company  from  using  Walker  motor  suspensions  infringing  the  same  patent. 


XErabe  anb  llnbustrial  IFlotes. 


THE  ELECTRIC  GAS  LIGHTING  COMPANY,  Boston,  manufacturer  of 
the  Samson  battery,  informs  us  that  the  number  of  exchanges  in  which  its 
battery  is  used  is  constantly  increasing,  which  would  seem  to  prove  that  the 
cell  is  well  adaoted  for  the  work  it  is  claimed  to  perform. 

THE-  ELECTRIC  STORAGE  BATTERY  COMPANY  in  Circular  No.  41 
describes  the  installation  of  chloride  accumulators  in  the  Waldorf-Astoria  Hotel, 
New  York.  Illustrations  of  the  cells  and  of  other  features  of  the  electric  plant 
are  given.  Two  interesting  and  instructive  curves  are  presented,  showing  the 
method  in  which  the  battery  performs  its  functions  as  a  regulator. 

THE  WESTERN  ELECTRIC  COMPANY,  Chicago,  has  placed  in  stock 
a  large  and  complete  line  of  interior  conduit,  iron  armored,  brass  armored 
and  plain.  Prompt  shipments  can  be  made  and  the  demand  for  a  variety  of 
sizes  satisfied.  It  is  the  desire  of  the  Western  Electric  Company  to  be  con- 
sidered  headquarters   for  conduit. 

THE  GEORGE  M.  MAYER  J^IODEL  &  MACHINE  WORKS,  Chicago, 
111.,  recently  made  a  large  rotary  slide  wire  bridge  for  the  Chicago  Telephone 
Company,  and  during  the  past  w-eek  furnished  the  stock  yards  in  Chicago  with 
2000  four-stand  switches  of  unique  design.  They  are  now  about  to  construct 
a  station  switchboard  of  thirty-five  switches,  ranging  from  25  to  1500  amperes 
each. 

THE  CUTLER-HAMiMER  MANUFACTURING  COMPANY,  Chicago, 
states  that  since  its  consolidation  with  the  American  Rheostat  Company  it  has 
been  working  overtime  to  fill  orders  promptly,  and  has  more  men  in  its  em- 
ploy than  ever  before.  The  company  has  received  large  foreign  orders,  and 
reports  that  if  its  business  continues  to  increase  it  will  be  obliged  to  seek 
larger  quarters. 

THE  WARREN-MEDBERY  COMPANY,  Sandy  Hill,  N.  Y.,  has  just  com- 
pleted the  addition  to  its  new  works,  and  is  setting  up  some  very  heavy  ma- 
chinery to  be  used  in  the  construction  of  its  heavy  inductor  alternators.  The 
sale  of  these  machines  is  reported  to  be  steadily  increasing,  and  the  works  are 
running  to  their  utmost  capacity.  The  line  of  knife  switches  which  the  com- 
pany is  producing  is  very  extensive,  and  the  demand  is  rapidly  improving. 

MESSRS.  EUGENE  MUNSELL  &  CO.,  117-119  Lake  Street,  Chicago,  are 
sending  to  their  Western  customers  a  very  neat  blotter,  on  which  are  em- 
bossed the  Cuban  and  American  flags,  imder  which  are  the  words,  "Victorious 
on  Sea  and  Land!"  The  printed  matter  beneath  these  words  refers  to  the 
rapid  development  of  a  g^reat  business  in  a  great  city,  and  the  firm  does  not 
need  any  better  advertisement  as  to  the  superiority  of  its  "Mica"  or  service 
rendered. 

THE  CASE  MANUFACTURING  COMPANY,  Columbus,  Ohio,  reports  a 
steadily  increasing  business  in  the  sale  of  its  electric  cranes,  which  are  meeting 


with  success  all  over  the  country.  Among  the  list  of  sales  and  installations, 
which  extend  pretty  much  over  the  country,  we  find  the  following:  The  National 
Electric  Company,  Brooklyn,  one  92-inch  25-ton  crane,  and  the  Bullock  Electric 
Manufacturing  Company,  Cincinnati,  Ohio,  one  20-ton  electric  crane.  Two  30- 
ton  electric  traveling  cranes  were  sent  to  Sydney,  N.  S.  W. 

A  NEW  BELT  DRESSING.— The  Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  is  now  placing  on  the  market  a  solid  belt  dressing  in  ra,und  bars, 
about  8  inches  long  and  2  inches  in  diameter.  It  makes  a  package  convenient 
to  the  hand,  and  easy  to  apply  even  to  fast  running  belts.  The  company  does 
not  claim  that  the  solid  dressing  is  as  good  a  preservative  of  the  life  and  elas- 
ticity of  the  leather  as  the  Dixon  paste,  but  it  is  quick  to  apply  and  quick  to 
act,  and  that  is  what  is  wanted  by  the  general  run  of  belt  users. 

THE  HANSELL  SPRING  COMPANY,  formerly  of  Newark,  N.  J.,  has  re- 
moved to  its  new  and  excellently  equipped  factory  in  Ambler,  Pa.,  where  it  13 
turning  out  in  greater  quantities  and  in  quicker  time  its  well-known  street  rail- 
way cars  and  locomotive  springs.  William  Henry  Hansell  is  the  president  of 
this  company,  and  Mr.  William  Stiles  is  the  treasurer.  This  company  has 
branch  offices  all  over  the  United  States  and  in  England,  France  and  Japan. 
The  high  quality  of  its  output  necessitated  the  building  of  this  new  factory  and 
the  establishment  of  many  branch  offices. 

THE  GENERAL  CATALOGUE  of  Messrs.  Zimdars  &  Hunt,  127  Fifth  Ave- 
nue, New  York,  has  just  made  its  appearance.  It  is  divided  into  three  sections, 
A.  B.  and  C,  corresponding  to  the  firm's  three-special  catalogues  previously 
noted.  Section  A  is  devoted  to  illustrations  and  descriptions  of  all  types  of 
the  firm's  knife  switches,  lugs,  connections,  switchboard  fittings,  etc.;  Section 
B  treats  of  panel  boards,  feeder  boards,  e^c,  and  Section  C  is  given  up  en- 
tirely to  automatic  switches  and  motor  starters.  The  cover  is  in  imitation 
of  marble,  with  copper  embossing,  and  is  very  attractive. 

THE  SYRACUSE  CONSTRUCTION  COMPANY,  Syracuse,  N.  Y.,  is 
erecting  new  buildings  in  connection  with  its  electric  railway  plant.  The 
buildings  consist  of  a  boiler  house  60  feet  x  90  feet,  which  is  an  all-fireproof 
building,  having  steel  framew^ork  covered  with  corrugated  iron  on  the  sides 
and  roof.  There  is  also  an  engine  room  65  feet  wide  x  80  feet  long,  having 
a  steel  frame  and  brick  sides.  The  other  building  is  a  car  barn  and  repair 
shop,  65  feet  wide  and  170  feet  long.  This  building  also  has  steel  framework 
construction,  with  corrugated  iron  sides.  All  these  buildings  have  been  de- 
signed and  are  being  erected  by  the  Berlin  Iron  Bridge  Company,  East  Berlin, 
Conn. 

EVERY  SPRING  and  summer  season  brings  the  advent  of  a  number  of  new 
devices  for  lightning  protection.  Many  of  these  are  on  the  market  for  only 
one  season,  and  are  then  not  heard  from  again.  It  is  probably  this  fact  that 
gives  the  Electric  Appliance  Company,  Chicago,  great  satisfaction  in  calling 
attention  to  the  Swinging  Ball  lightning  arrester,  which  has  now  been  on  the 
market  for  nearly  ten  years.  It  is  made  in  practically  the  same  way  to-day  as 
when  first  put  on  the  market,  showing  that  the  inventor  evidently  succeeded 
in  producing  a  satisfactory  device.  The  Electric  Appliance  Company  as  general 
Western  agent  for  the  Swinging  Ball  lightning  arrester  carries  a  large  stock  in 
Chicago,  and  reports  that  each  year  brings  an  increased  sale  of  this  specialty. 
THE  MICA  INSULATOR  COMPANY,  New  York  and  Chicago,  reports 
a  gratifying  demand  for  its  "Micanite"  segments  for  electric  light  and  power 
generators.  Some  heavy  orders  are  being  executed  at  the  factory  in  Schenec- 
tady, N.  Y.  Many  of  the  large  generators  now  under  construction  have 
"Micanite"  for  their  commutator  insulation.  The  heavy  increase  in  the  com- 
pany's business  during  the  last  months  is  said  to  be  largely  due  to  the  im- 
proved process  of  manufacturing  these  segments.  The  company  offers  to  send 
free  of  expense  to  any  machinery  builder  or  electrical  repair  concern  a  set  for 
anyone  of  the  smaller  machines.  Those  interested  in  the  economical  insulation 
of  electrical  machinery  will  do  well  to  write  the  company  at  its  office,  either 
in  New  York  or  Chicago. 

3Bu8ine88  Bottce, 

THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15  Murray  Street,  New  York  City. 


U.MTED  STATES  PATENTS  ISSUED  JUNE  2S,  1S9S. 
[In  charge  of  Wm.   A.    Rosenbaum,    177  Times   Building,    New   York.] 

6o«,i99.  INSTRUMENT  FOR  CALKING  SHIPS;  \V.  P.  Freeman,  of  New 
York,  N.  Y.  App.  filed  June  22,  1897.  In  combination,  the  double-field 
magnet  and  two  armatures  mounted  on  a  shaft,  which  is  supported  be- 
tween the  armatures  at  the  central  and  neutral  point  of  the  field  magnets, 
and  a  tool  actuated  by  the  said  shaft  and  supported  upon  the  field  magnets. 

606,208.  TRANSFORMER  BOX  AND  HANGER;  L.  Gutmann,  of  Peoria, 
111.  App.  filed  Nov.  22,  1897.  In  a  transformer  hanger  the  combination  of 
a  main  body  tapering  toward  the  upper  end,  a  tapering  rim  forming  part 
of  said  hanger,  located  in  a  parallel  plane  to  the  main  body,  and  holes  or 
recesses  in  said  main  body  for  retaining  screws,  bolts  or  other  devices  for 
fastening,  as  and  for  the  purpose  described. 

606,279.  ELECTRO-MECHANICAL  MUSICAL  INSTRUMENT;  G.  H. 
Davis,  of  New  York,  N.  Y.  App.  filed  May  i,  1896.  In  an  electro-mechanical 
musical  instrument,  the  combination  with  electrically  oper.ated  playing 
mechanism  of  a  base  plate  carrying  a  series  of  insulated  contact  points,  a 
music  roll  holder  drawer  sliding  upon  said  base  plate,  and  carrying  a  contact 
roller  or  bar  arrangement  to  contact  with  all  of  said  contact  points  when  the 


drawer  is  closed,  means  for  holding  said  drawer  closed,  and  means  for 
automatically  opening  said  drawer  when  the  latter  is  released. 

606,329.  PRINTING  TELEGRAPH;  B.  A.  Brooks,  of  Brooklyn,  N.  Y.  App. 
filed  Jan.  20,  1894.  In  a  printing  telegraph,  a  combined  transmitter  and  dis- 
tributer, comprising  a  continuously  revolving  shaft,  a  set  of  key  levers,  a 
circuit  changer  or  changers  and  mechanism  between  the  levers  and  shaft 
whereby  the  depression  of  any  key  changes  the  circuit  to  send  an  impulse 
over  the  line  after  a  predetermined  time  corresponding  to  the  key. 

606,342.  APPARATUS  FOR  WELDING,  BRAZING  AND  SOLDERING  BY 
ELECTRICITY;  A.  Hirsch.  of  Berlin,  Germany.  App.  filed  Dec.  21,  1897. 
In  a  hand-tool  for  electric  welding  and  analogous  operations,  the  combina- 
tion of  a  handle,  a  stem  supported  thereby,  a  plurality  of  electrode  carriers 
pivoted  to  the  stem,  electrodes  carried  by  the  carriers  and  inclined  toward 
e.ach  other  at  an  angle,  and  manually  operated  means  for  swinging  an  elec- 
trode carrier  so  as  to  bring  the  electrodes  into  such  position  as  to  strike 
the  arc. 

606,356.  ELECTRICAL  SIGN;  M.  Nordcn,  of  New  York,  N.  Y.  App.  filed 
April  12,  1897.  In  an  automatic  mechanism  for  electric  signs,  a  shaft  and 
heads,  mMns  for  revolving  such  shaft  and  heads,  removing  letter  bars  and 
contact  pins  carried  by  such  heads  and  a  circular  range  of  bars  and  contact 
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springs  carried  by  the  same  and  circuit  connections,  a  segment  bar  upon 
one  of  the  heads  and  a  contact  brush  and  circuit  connections. 

606,369.  CURRENT  INDICATOR;  Thomas  W.  Varley,  of  New  York,  N.  Y. 
App.  filed  July  z,  1S97.  In  combination  with  the  astatic  needles  and  an 
indicating  arm  extending  out  from  one  of  the  needles,  of  an  arch  connec- 
tion between  the  needles  and  beneath  the  arm,  a  counterweight  at  the 
opposite  side  of  the  pivot  to  the  arm  and  a  support  for  the  pivot  that  allows 
the  astatic  needles  to  be  applied  above  and  below  a  stationary  connector. 

606,405.  ALARM  SYSTEM;  C.  Coleman,  of  Chicago,  111.  App.  filed  Sept. 
3,  1897.  The  combination  with  a  vault  or  other  inclosure  to  be  protected,  of 
a  Hertzian  wave  transmitter  thereat,  and  alarm  system  for  actuating  said 
transmitter  by  an  attempt  to  enter  the  vault,  a  Hertzian  wave  receiver  at 
the  alarm  station  and  a  signal  device  actuated  by  said  receiver. 

606,407.  DYNAMO-ELECTRIC  MACHINE;  R.  S.  Dobbie,  of  Jersey  City. 
N.  J.  App.  filed  June  6,  1892.  A  multipolar  dynamo-electric  machine  or 
electric  motor  provided  with  means  for  causing  it  to  produce  a  bipolar  or 
multipolar  effect  in  accordance  with  the  work  it  is  called  upon  to  perform. 

606.449.  TELEGRAPH  INSTRU:MENT;  James  L.  Cutter,  of  Cincinnati.  Ohio. 
App.  filed  Oct.  18,  1897.  In  a  telegraph  instrument  or  the  like,  a  magnet 
comprising  a  core,  a  coil  wound  thereon  and  a  soft-iron  bar  connected  at 
its  central  part  to  one  end  of  the  core  and  having  its  end  bent  to  form  arms 
1897.  A  circuit  closer,  consisting  of  an  "escutcheon  provided  on  its  inner 
face  with  a  chamber  and  cross  bar,  forming  a  contact  point,  a  push  button 
extending  through  the  escutcheon  and  having  its  inner  end  broadened  or 
formed  into  a  disc,  the  wire  forming  the  other  electrode  being  coiled  around 
and  upon  said  disc. 

606.450.  R^^ILWAY  SIGNALING  SYSTEM;  Chas.  H.  Davis,  of  New  York, 
N.  Y.  App.  filed  Dec.  29,  1S97.  In  a  railroad  signal  system,  a  railway  line, 
a  single  series  of  signaling  devices  in  proximity  thereto,  each  device  being 
constructed  to  exhibit  a  danger  signal  and  a  safety  signal  and  interlocking 
mechanism  connecting  said  devices,  the  said  devices  and  interlocking 
mechanism  being  constructed  and  arranged  so  that  each  device  successfully, 
from  one  end  of  the  line  to  the  other,  may  be  set  to  exhibit  a  safety  signal 
ahead  of  a  train  provided  the  two  or  more  immediately  succeding  devices  in 
rear  of  said  train  are  previously  set  to  exhibit  "danger." 


ondary,  of  a  rotary  transformer  receiving  current  from  said  transformer 
secondary,  one  or  more  choke-coils,  means  for  connecting  the  same  in  said 
extending  along  opposite  sides  of  the  coil  with  their  extremities  adjacent 
to  the  free  end  of  the  core,  in  combination  with  an  armature  lever  located 
in  the  field  of  the  magnet  pivoted  on  one  of  the  arms  and  extending  in  line 
with  the  free  ends  of  the  arm  and  core. 
606,562.  PUSH  BUTTON;  F.  J.  List,  of  Chelsea,  Mass.  App.  filed  Nov.  5. 
secondary  circuit  for  varying  the  field  magnet  excitation  of  the  rotary  trans- 
former, whereby  a  wide  variation  of  potential  at  the  direct-current  terminals 
may  be  secured. 


Hi.^ 


No.    606,407. — Dynamo  Electric  Machine. 

606,589.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  F.  Scott  and 
B.  G.  Lamme,  of  Pittsburg,  Pa.  App.  filed  Jan.  28,  1897.  A  system  of  elec- 
trical distribution  comprising  an  alternating  current  supply  circuit,  one  or 
more  direct-current  motors,  a  rotary  transformer  taking  alternating  current 
from  said  supply  circuit  and  supplying  direct  current  to  said  motor  or 
motors,  and  means  for  varying  the  alternating  current  electromagnetive 
force  supplied  to  the  rotary  transformer,  and  thereby  varying  the  direct-cur- 
rent E.  M.  F.  and  consequently  the  speed  of  the  motors. 

606,605.  ELECTRIC  MOTOR;  J.  G.  Truman,  of  Lemon  City,  Fla.  App.  filed 
Jan.  10,  1894.  In  a  motor  the  combination  with  a  movable  armature  of  a 
series  of  connecting  bars  or  plates  attached  thereto  and  electromagnets  with 
which  the  plates  are  also  connected. 

606,620.  SYSTEM  FOR  ELECTRICAL  COMMUNICATION;  A.  T.  Brown, 
of  Syracuse,  New  York.  App.  filed  April  9,  1896.  A  party  line  system  com- 
prising a  metallic  circuit,  two  or  more  stations,  each  having  responsive  de- 
vices in  the  metallic  circuit,  one  or  more  stations  having  a  ground-tap  and 


No. /x»6, 199.— Instrument  for  Cai.kino  Siiirs. 


006,030.— Ai.'iKRNAiiNo  Current  Motor  Meter. 


606,526.  SECONDARY  VOLTAIC  KATTEBV;  L,  Epstein,  of  London,  Eng- 
land. App.  filed  Drc.  ;rH.  1H95.  In  a  iiccondary  voltaic  cell  having  negative 
platet  in  which  lead  oxide  i»  the  tirlivc  mntcrial,  and  potittve  plalcii  coated 
with  amalgam  of  mercury  and  zinc,  trougli*  In  which  taid  pmitive  platci 
rcat  and  in  which  the  mercury  i*  placed,  and  cantinR*  for  the  ncKntive  platea 
formed  of  porous  non-conducting  mntrrial  rnctoRcd  between  walls  which 
aurround  the  lower  part  of  the  plate,  nnid  walla  having  perforations  except 
in  their  lower  portions. 

o/usf*,.  KECnLATION  OP  ROTAUV  TkANSPORMER  DIRECT  CUR- 
KENT  E.  M.  F.;  D.  G.  Lammc.  of  I*ii(0>tirK,  Pa.  App.  filed  Pcb.  10.  iM- 
In  a  system  of  electrical  distribution,  thr  combinalion  with  a  stationary 
transformer,  having  means  for  varying  the   E.    M.   F.  supplied   by  Its  sec* 


Q  rcHponsivc  device  therein,  n  source  of  elcctricil  energy  with  on  optional 
Krotind-tap  placcihle  in  the  metiillJc  circuit  hctwcen  the  ground-lnp,  having 
a  rsponsivc  device  therein  and  either  stnlion  in  the  melnllic  circuit  adjacent 
thereto,  and  telephonic  devices  at  each  station  plnceable  in  the  metallic 
circuit. 
606.650,  ALTEKNATING-CURRENT  MOTOUMETER;  J.  A.  Mollingcr  ond 
K.  Kurda,  of  Nuremberg,  Germany.  App.  filed  Dec.  2^^  1897.  An  clternat- 
iiig  current  motnr-metcr  having  n  nhunl  field.  consiHting  of  two  inductive 
resistance  coils  placed  in  scriei  with  the  coil  of  11  choking  device,  the  core 
or  crires  'd  (he  iluint-ficld  magnel.brinK  constructed  nf  thick  ithect  iron, 
cant-plate  iron,  slccl-plalc  or  solid  iron,  and  'l'"  '■■"■■^  (»f  the  choking  device 
(if  thin  subdivided  well  isolated  shcet*iron 
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THE  INDUCTION  QENERATOR. 

That  the  alternating-current  induction  machine  with  a  short-cir- 
cuited or  squirrel-cage  rotor  winding  will  generate  current  from 
mechanical  power  is  well  known,  but  the  advantages  and  disad- 
vantages of  its  use  in  this  manner  are  not  generally  appreciated, 
such  machines  having  never  been  run  commercially  as  generators. 


To  run  such  a  machine  as  a  generator  some  means  of  excitation 
must,  of  course,  be  provided,  and  the  simplest  and  most  obvious 
method  of  exciting  the  machine  is  the  use  of  condensers  connected 
straight  across  the  mains.  This  method  is  perfectly  practicable, 
the  main  objection  to  it  being  due  to  the  fact  that  the  machine  acts 
as  does  a  self-exciting  shunt-wound  direct-current  generator,  the 
voltage  being  very  unstable,  until  the  excitation  is  carried  above  the 
bend  of  the  magnetization  curve,  since  below  this  point  any  slight 
change  of  speed  or  load  changes  the  voltage,  which  in  turn  reacts 
upon  the  excitation,  further  changing  the  voltage,  the  condition 
being  a  very  unstable  one,  as  the  voltage  is  dependent  on  the  exci- 
tation and  the  excitation  is  dependent  on  the  voltage.  Above  the 
bend  of  the  magnetization  curve  the  magnetization  is  not  propor- 
tional to  the  voltage  and  the  excitation  becomes  more  stable.  This 
is  a  serious  barrier  to  the  use  of  such  excitation  with  alternating- 
current  induction  generators,  since  the  running  of  the  iron  above 
saturation  at  commercial  frequencies  involves  a  serious  hysteresial 
loss.  This  objection,  of  course,  does  not  apply  to  direct-current 
self-exciting  shunt-wound  machines.  Another  objection  to  this 
means  of  excitation  is  the  fact  th>.t  any  change  of  the  power  factor 
of  the  load  interferes  seriously  with  the  excitation.  The  addition  of 
a  lagging  current  equal  in  magnitude  to  the  leading  current  taken 
by  the  condensers  for  field  excitation  purposes  would  immediately 
kill  the  excitation  completely.  There  is,  moreover,  no  apparent 
means  of  compounding  an  induction  generator  with  such  excita- 
tion. 


Another  and  more  promising  means  of  exciting  induction  gener- 
ators is  the  running  upon  the  same  circuits  of  synchronous  excited 
field  machines  which,  under  such  conditions,  automatically  adjust 
their  phase  relations  with  that  of  the  generator  so  as  to  give  the 
latter  an  exciting  current,  this  action  continuing  with  any  variation 
of  the  magnitude  or  power  factor  of  the  external  load  within  limits, 
the  synchronous  machine  taking  up,  so  to  speak,  all  leading  or 
lagging  currents  in  itself,  with  the  exception  solely  of  that  necessary 
to  excite  the  induction  generator  to  a  voltage  approximately  equal 
to  that  determined  by  the  speed,  field  excitation  and  armature  reac- 
tion of  the  synchronous  machine.  A  system  consisting  of  an  induc- 
tion generator  running  a  synchronous  motor  acts  very  much  as 
does  that  consisting  of  a  synchronous  or  ordinary  generator  run- 
ning an  induction  motor,  with  one  notable  exception,  which  is  to 
the  great  advantage  of  the  induction  generator  for  power  transmis- 
sion purposes.  With  the  generator  of  the  induction  type  and  the 
motor  of  the  synchronous  type  the  wattless  currents  on  the  line 
are  leading,  while  with  the  reversed  combination  (that  common  in 
contemporaneous  practice)  the  wattless  currents  are  lagging.  With 
long  lines,  step-up  and  step-down  transformers  these  lagging  cur- 
rents increase  materially  the  ohmic  drop  of  the  system,  while  on  the 
other  hand,  the  leading  currents  would  not  only  not  increase  the 
ohmic  drop,  but  reacting  upon  the  self-induction  of  the  line  would 
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compensate  for  it  and  with  proper  conditions  compound  the  vohage 
to  a  constant  value  independent  of  the  load  at  the  point  of  consump- 
tion, or  even  over-compound  it,  if  desired.  Furthermore,  the  regu- 
lation of  the  voltage  would  be  entirely  at  the  motor  end  of  the 
system,  the  point  where  it  is  definitely  known  what  voltage  is  de- 
sired. 


structural    improvements    in    the    same,    and    that,    therefore,    tht 
broadcr  claims  in  the  patent  in  suit  are  valid. 


It  is  certainly  unnecessary  in  well-designed  installations  to  have 
the  system  excited  at  both  ends,  and  the  advantages  of  placing  the 
excitation  at  the  motor  end  certainly  indicate  that  present  practice 
is  in  the  wrong  direction.  Where  rotary  converters  are  used  and 
some  of  the  excitation  must  on  their  account  necessarily  be  at  the 
receiving  end  of  the  alternating  system,  and  where,  further,  the 
direct-current  voltage  is  intimately  dependent  upon  the  excitation 
of  the  alternating-current  system,  it  would  certainly  be  advisable  to 
use  induction  generators  whereby  the  determination  of  the  voltage 
would  be  taken  absolutely  out  of  the  hands  of  the  attendant  at  the 
generating  station  and  put  into  the  hands  of  the  attendant  at  the 
rotary,  who,  by  adjusting  his  field  rheostats  for  the  proper  direct- 
current  voltage,  would  thereby  fix  the  alternating-current  voltage  to 
suit.  A  still  further  advantage  of  this  system  is  the  ease  with  which 
such  generators  can  be  handled,  there  being  no  necessity  of  syn- 
chronizing apparatus,  the  machines  adjusting  their  own  phase  rela- 
tions on  being  switched  together  and  there  being  further  no  real 
necessity  of  their  running  in  exact  synchronism,  thereby  eliminating 
the  difficulties  now  obtained  with  isochronous  or  practically  isoch- 
ronous governors  on  synchronous  generators  run  in  multiple.  With 
induction  machines  there  would  also  be  no  trouble  with  the  beating 
or  oscillating  of  the  rotating  parts  of  the  generators. 


THE  TROLLEY  SWITCH  CASE. 

The  United  States  Circuit  Court  of  Appeals  has  rendered  a  de- 
cision in  the  case  of  the  Thomson-Houston  Electric  Company  vs. 
the  Elmira  &  Horsehcads  Railroad  Company,  which,  as  is  well 
known,  is  the  case  of  the  General  Electric  Company  against  the 
Walker  Company,  claiming  an  infringement  of  the  Van  Dcpoele 
patent  No.  424,694  on  overhead  trolley  switches.  This  decision,  al- 
though it  decrees  some  of  the  claims  as  void  and  others  as  not  in- 
fringed, upholds  in  general  the  opinion  of  the  lower  court  and  con- 
siders a  large  number  of  claims  valid  and  infringed.  These  claims 
cover  the  device  universally  used  to  switch  overhead  trolley  wheels, 
consisting  of  a  Y-shaped  plate  with  depending  flanges  forming  a 
shallow  open  bottom  box  into  which  the  trolley  wheel  may  run 
with  its  flanges  bearing  against  the  plate  and  in  which  it  may  be 
deflected  to  one  side  or  the  other  by  the  lateral  movement  of  the  car 
op  the  track  switch  below. 


The  argument  advanced  by  the  defendant  was  that  the  claims 
were  void  for  want  of  patentable  novelty  and  that  the  invention  had 
been  previously  patented  by  the  same  inventor.  With  regard  to  the 
first  point  it  was  argued  that  the  switch  was  simply  a  track  frog 
inverted,  modified  in  detail  and  hung  from  the  trolley  wire  sup- 
ports. The  decision  states  that  "the  ordinary  track  frog  as  a  con- 
structural  device  has  only  a  remote  resemblance  to  it.  The  sug- 
gestion that  it  could  be  utilized  in  the  overhead  line  wire  junction 
would  seem  ridiculous,  and  it  could  only  be  done  by  denuding  it 
of  its  most  conspicuous  characteristic.  ♦  •  •  It  was  not  a  great 
invention,  but  that  it  was  an  invention  requiring  a  decree  of  inge- 
nuity somewhat  beyond  the  ordinary  skill  of  the  railing  wc  arc  un- 
able to  doubt."  The  question  of  previous  patenting  by  the  same 
inventor  hinges  upon  certain  fine  points  of  patent  law,  the  previous 
patents  all  having  been  applied  for  whrii  the  application  for  the 
patent  in  suit  was  pending  in  the  Patent  Office.  The  decision  holds 
that  the  previous  patents  were  not  for  the  same  invention,  but  (or 


The  decision  is  a  most  important  one,  as  trolley  switches  are 
vitally  necessary  in  the  operation  of  overhead  trolley  systems.  An 
injunction  obtained  under  this  decision  may  be  noted  in  another 
column  in  this  issue. 


UNDERQROUND  INSULATION. 

Since  the  number  of  wires  in  large  cities  has  become  absolutely 

too  great  for  overhead  accommodation,  thereby  necessitating  the 
placing  of  the  wires  under  ground,  many  solutions  of  the  apparent- 
ly overwhelming  difficulties  of  this  problem  have  been  found.  The 
highest  achievement  of  good  engineering,  however,  is  the  successful 
accomplishment  of  a  purpose  at  a  low  cost,  and  in  this  respect  the 
insulation  of  underground  wiring  has  been  a  notable  failure.  Every 
successful  system  so  far  introduced  has  been  expensive,  and  those 
most  successful  are  ruinously  so  for  anything  but  use  in  districts 
of  highly  concentrated  population  where  correspondingly  large 
returns  from  the  service  which  the  wires  perform  can  be  obtained. 
The  whole  problem  is  the  covering  of  the  copper  conductor  with  an 
insulating  material  'which  in  turn  must  be  protected  from  moisture 
and  mechanical  disturbances.  This  is  usually  accomplished  by  a 
covering  of  India  rubber  or  some  equivalent  insulation  surrounded 
in  turn  by  a  shell  of  lead  which  in  turn  may  be  surrounded  by  an 
iron  pipe  and  this  again  by  concrete.  The  reasons  for  the  need  of 
this  number  of  protections  are  obvious  on  a  little  thought.  The 
rubber  is,  of  course,  the  insulating  medium;  the  lead  is  essential  to 
protect  the  rubber  from  moisture,  the  iron  in  turn  is  needed  to 
protect  the  lead  mechanically,  and  the  external  concrete  or  cement 
to  protect  the  iron  from  corrosion. 


The  production  of  an  insulating  duct  has  never  been  successfully 
accomplished,  the  difficulty  apparently  being  that  the  duct,  if  vitre- 
ous, is  brittle  and  easily  broken,  and  if  not  vitreous  is  not  moisture- 
proof.  Thd  use  of  conductors  made  up  in  sTiort  lengths  in  metallic 
pipes  and  joined  together  by  junction  boxes  is  going  out  of  favor 
wherever  drawn-in  systems  can  be  substituted,  the  troubles  and 
difficulties  encountered  with  the  many  junction  boxes  being  the 
chief  cause  of  this  disfavor.  The  troublesome  junction  boxes  are, 
however,  of  value  where  branches  are  frequent,  so  that  in  low  ten- 
sion lighting  service,  it  has  become  now  quite  customary  to  use 
drawn-in  conductors  for  the  feeders  and  sectional  conductors  for 
the  mains,  from  which  the  services  are  tapped  oflf. 


In  Europe  the  concentric  cable  is  in  favor  where  two  or  three 
polarities  nni  together,  while  in  this  country  it  is  more  customary 
to  lap  up  three-round  conductors  in  one  cable.  The  concentric 
arrangement  undoubtedly  economizes  both  space  and  insulation 
for  a  given  minimum  distance  between  conductors,  but  involves 
considerable  difficulties  in  joints  and  taps.  European  manufacturers 
have  also  adopted  f|uilc  Kencr.'illy  the  use  of  a  cable  made  up  of 
close-fitting  strands  with  segmental  instead  of  circular  cross  section, 
whereby  the  diameter  of  the  conductor  for  a  given  number  of  circu- 
lar mils  and  the  quantity  of  insulation  rccjuired  to  surround  it  are 
considerably  reduced.  Concentric  cables  with  the  outer  annular 
conductors  made  up  in  this  way,  the  segments  becoming  copper 
tape,  make  a  very  compact  and  flexible  arrangement. 


A  New  Cable  Steamer. 


A  four  masted  twin-screw  steamship,  said  to  In-  tlic  largest  cable 
steamer  aflfiat,  has  been  laimched  lor  the  Telegraph  Construction 
fi  Maintenance  Company.  The  craft  is  440  feet  long  between  per- 
pendiculars, fitted  with  vertical  cable  druins,  and  in  four  of  the 
liolds  are  circular  cable  tanks  about  45  feet  in  diainrirr  and  from 
17  to  32  feet  in  depth. 
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The  Construction  of  a  150,000  Volt  Transformer. 


UY   ELLERY    B.    PAINE   AND    HARRY   E.    GOUGH. 

As  a  subject  for  post-graduate  thesis  work  at  the  Worcester 
Polytechnic  Institute  during  the  past  year  the  writers  have  de- 
signed and  constructed  a  150,000-vok  transformer,  and  as  some  rad- 
ical changes  from  the  usual  method  of  transformer  construction  are 
necessary  when  dealing  with  such  high  potentials  a  short  descrip- 
tion of  this  piece  of  apparatus  may  be  of  interest. 

The  source  of  supply  of  current  for  the  transformer  is  the  30-kw 
Westinghouse  smooth-core  alternator  situated  in  the  power  labo- 
ratory. This  machine  has  a  frequency  of  133  cycles  and  its  virtual 
voltage  is  1000.  Since  it  would  not  be  convenient  to  arrange  the 
necessary  switches  and  circuit  breakers  in  a  looo-volt  circuit,  it  was 
decided  to  reduce  the  pressure  by  means  of  small  transformers,  and 
in  this  way  the  supply  for  the  high-potential  transformer  could  be 
either  50  volts  or  100  volts  as  desired,  with  the  alternator  excited 
so  as  to  give  1000  volts  on  the  line. 

As  there  were  ten  transformers  available  for  this  purpose,  and 
the  capacity  of  each  was  2  kilowatts,  the  output  of  the  high-poten- 
tial transformer  was  limited  to  20  kilowatts.  From  this  it  is  seen 
that  the  problem  was  to  design  a  20-kw  transformer  for  a  frequency 
of  133  P-  p.  s.  to  give  150.000  volts  at  the  terminals  of  the  secondary 
with  100  volts  supplied  to  the  primary.  In  working  out  the  design 
the  end  kept  in  view  was  to  produce  a  transformer  which  would 
give  the  highest  insulation  for  the  lowest  first  cost  of  materials, 
and  an  efficiency  sufficiently  high  to  maintain  good  regulating  qual- 
ities. 


and  the  windings  surround  the  two  vertical  legs.  It  is  built  up  of 
soft  iron  strips  0.025  inches  thick,  andjtbe' over-all  dimensions  are 
iS'/i"  by  39".  The  two  upriglit  part^Wre  composed  of  strips  of 
different  widths,  so  that  the  form  of  frbss  section  is  approximately 
a  circle  a  little  over  4  inches  in  diameter.  The  actual  area  of  cross 
section  of  iron  in  the  core  limbs  is  78.7  square  centimeters,  so  that 
the  total  flux  passing  through  the  windings  is  640,000  webers.  The 
yoke  pieces  are  built  up  of  strips  4  inches  wide,  and  the  area  of 
cross  sections  at  this  point  is  92.9  sq.  cen.  At  the  joints  some  of 
the  laminations  overlap,  and  the  remainder  are  butted  together. 
The  laminations  are  held  in  place  by  means  of  two  pairs  of  wooden 
pieces  placed  on  either  side  of  the  yokes  and  drawn  up  by  bolts. 

This  construction  is  shown  in  the  accompanying  drawing,  Fig. 
I,  and  also  in  the  reproduction  of  a  photograph.  Fig.  2.  The  limbs 
of  the  core  are  covered  with  four  thicknesses  of  heavy  duck,  and 
over  this  is  wound  one  even  layer  of  braided  cotton  rope  about 
three-sixteenth  inch  in  diameter.  This  is  covered  with  two  more 
thicknesses  of  duck,  and  over  this  is  wound  the  primary  conductor. 
This  winding  consists  of  six  No.  4  B.  &  S.  double  cotton-covered 
wires  connected  in  parallel.  There  are  thirteen  turns  around  each 
limb,  making  twenty-six  turns  in  the  primary  coil.  The  primary 
wire  is  covered  with  two  thicknesses  of  duck. 


Fig.  I. — Detail  Elevations  of  Transformer. 

The  core  type  of  transformer  was  selected  for  this  case  because 
that  form  seemed  to  ofTer  better  means  for  insulation  than  did  the 
shell  type,  and  would  at  the  same  time  be  easier  to  build.  With  a 
virtual  voltage  of  150,000  at  the  terminals  of  the  secondary  the 
maximum  voltage  to  which  the  insulation  will  be  subjected  is 
150,000  X  1.4,  or  over  200,000  volts,  since  the  E.  M.  F.  wave  of  the 
alternator  is  very  nearly  sinusoidal.  With  this  voltage  a  spark  will 
jump  across  an  air  space  of  about  15  inches,  whence  it  is  evident 
that  ihe  transformer  must  be  surrounded  by  some  better  insulating 
dielectric  than  air.  To  determine  what  was  the  best  oil  to  use  for 
this  transformer  a  series  of  comparative  tests  was  made  with  dif- 
ferent commercial  oils.  In  making  these  tests  an  induction  coil 
giving  an  E.  M.  F.  of  approximately  15,000  volts  was  used.  From 
the  results  obtained  in  this  way,  together  with  the  results  obtained 
by  other  experimenters,  it  was  decided  that  kerosene  oil  would  be 
used,  and  it  was  estimated  that  3"  of  this  oil  would  withstand  a  po- 
tential of  200,000  virtual  volts.  To  find  out  if  the  oil  would  be  apt 
to  take  fire  if  it  were  used  and  sparks  should  pass  through  it  heavy 
arcs  were  formed  in  a  sample  of  kerosene;  and  in  no  case  was  the 
oil  observed  to  take  fire. 

From  preliminary  calculations  carried  through  with  different 
values  of  magnetic  density  in  the  core  and  different  core  areas,  it 
was  decided  that  a  maximum  core  density  of  8128  gausses  per 
square  centimeter  should  be  used.     The  core  is  rectangular  in  form 

•Written  for  the  "Journal  ot  the  Worcester  Polyteclinic  Institute." 


Fig.  2. — View  of  Transformer,       ^ 

The  secondary  coil  consists  of  39.200  turns  of  No.  30  B.  &  S. 
double  cotton-covered  wire.  In  order  to  increase  the  insulation  of 
the  coil  it  is  divided  into  a  hundred  sections,  fifty  of  which  are 
placed  on  each  limb.  Thus  the  number  of  turns  in  each  section  is 
392,  and  the  potential  between  any  -two  consecutive  sections  is  1500 
volts.  These  sections  are  wound  upon  wooden  rings,  as  shown 
in  the  cut.  These  rings  are  turned  from  well-seasoned  soft  pine 
and  are  io44  inches  in  outside  diameter.  The  wire  is  placed  in  a 
groove  'A"  wide  and  i"  deep.  The  inside  diameter  is  8'4".  which 
allows  I  J/2"  of  clear  oil  space  between  the  ring  and  the  primary 
wire.  This  forces,  tfie  spark  to  traverse  3"  of  oil  should  it  break 
down  through  the  primary  winding  or  the  core.  The  wooden  rings 
are  supported  by  wooden  frames,  as  may  be  seen  in  the  cuts.  Both 
these  frames  and  the  core  are  fastened  firmly,  to  a  plank  2S^"  thick, 
which  serves  as  a  base,  and  the  whole  is  placed  in  a  galvanized  iron 
tank  filled  with  oil.  In  two  opposite  sides  of  this  tank  are  placed 
two  glass  windows,  and  through  these  one  is  able  to  observe  the 
condition  of  things  withfii  the  tank. 
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Fig.  3. 


The  lank  contains  no  gallons  of  kerosene  oil,  and  the  top  is 
covered  by  plates  of  glass.  All  connections  to  the  two  windings 
are  made  through  the  top  of  the  tank.  The  primary  wires  are 
not  insulated,  but  the  secondary  terminals  are  inclosed  in  glass 
tubes  with  glass  elbows  at  the  bends.  After  the  terminals  of  the 
secondary  leave  the  oil  they  are  kept  at  least  14"'  apart,  besides  being 
inclosed  in  glass  tubes. 

Before  the  secondary  coils  were  connected  permanently  in  series 
experiments  were  made  with  the  sections  joined  in  parallel  to  de- 
termine:— 

The  no-load  current.  The  efficiency. 

The  core  loss  at  various  voltages.      The  resistances. 

The  ratio  of  transformation.  The  regulation  curve. 

The  following  table  shows  a  comparison  of  the  calculated  and 
observed  values: 


Pri.   voltage.    50. 
"         100, 

Pri.  voltage,  50. 
100, 
Ratio  of  transformation, 
Drop  at  full  load. 
Pri.  resistance,  18°  C, 
Sec.         "  18°  C, ' 


NO-LOAD   CIRRENT. 

Calculated.  Obser\-ed. 

19.2   Amp.     18.8   Amp. 

33-2      "  34-3       " 

CORE   LOSS. 

815.  Watts.    875.  Watts. 

2,821.        "      " 

1,508.  1,504. 

2.1  2.2% 

0.0023*    0.003  ohms. 
1 0,029.  9,860      " 


EFFICIENXY. 


10   K.   W.     75,000  volts, 


897% 


89.3% 


The  fields  of  work  in  which  a  transformer  of  this  character  may 
be  used  are  many.  One  of  the  most  important  and  practical  of 
these  is  the  study  of  insulating  materials  with  regard  to  their  prop- 
erties for  preventing  disruptive  discharges.  Another  subject  which 
has,  as  yet,  received  comparatively  little  attention  is  the  production 
of  ozone.  Perhaps  the  most  interesting  experiments  are  those 
showing  various  sorts  of  discharges  in  air.  What  is  known  as  a 
brush  discharge  may  be  produced  by  connecting  the  secondary 
terminals  to  wires  inclosed  in  glass  tubes,  placed  parallel  to  each 
other  8  or  10  inches  apart.  When  the  voltage  is  raised  to  about 
80.000  volts,  the  space  between  the  tubes  will  be  filled  with  a  violet  . 
colored  flame,  and  at  the  same  time  brilliant  sparks  will  be  seen 
darting  in  crooked  paths  between  the  tubes.  Another  interesting 
display  may  be  obtained  by  placing  the  two  terminals  on  opposite 
sides  of  a  glass  plate,  when,  if  the  distance  is  not  too  great,  the 

"No  allowance  was  made  in  the  calculations  for  the  resistance  of  six  soldered 
joints  in  the  primary  winding. 
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sparks  will  pass  around  the  edge  of  the  jilate  causing  brilliant 
flashes  and  a  peculiar  crackling  sound.  In  both  of  these  discharges 
a  large  quantity  of  ozonized  air  is  produced,  and  the  glass  soon 
becomes  very  warm. 

The  most  interesting  form  uf  discharge  is  produced  by  forcing 
the  current  to  jump  from  one  terminal  to  the  other  through  a  clear 
air  space,  thus  establishing  an  arc.  These  discharges  are  studied 
best  by  the  aid  of  a  camera,  since  it  can  record  many  of  the  elTects 
produced  which  are  of  such  short  duration  as  to  be  scarcely  no- 
ticed by  observing  the  discharge  with  the  eye.*  The  plates  show 
reproductions  of  a  few  photographs  of  this  variety  of  discharge. 
The  group  of  Fig.  3  shows  a  series  of  disruptive  discharges  be- 
tween rounded  terminals  separated  various  distances.  All  of  these 
arcs  were  of  very  short  duration,  since  as  soon  as  the  arc  was  once 
formed  the  current  taken  by  the  transformer  was  so  great  that  the 
circuit-breaker  in  the  primary  circuit  was  thrown  out.  The  longest 
of  these  arcs  was  14  inches  and  the  voltage  for  this  xiischarge  was 
about  190,000  volts  maximum.  The  two  reproductions  in  Fig.  4 
show  the  discharge  that  takes  place  when  a  string  slightly  moist- 
ened with  salt  water  is  stretched  between  the  terminals.  The  first 
of  these  discharges  was  23  inches  long,  and  the  second  was  31 
inches. 

The  lower  reproduction  in  Fig.  S  shows  a  disruptive  discharge 
through  air  18  inches  long.  The  potential  required  to  start  this  arc 
was  about  231,000  volts  maximum,  and  from  the  readings  of  the 
instruments  in  the  power-house  it  was  estimated  that  the  energy 
absorbed  in  this  discharge  was  over  50  horse-power.  The  second 
reproduction  on  this  plate  shows  an  arc  being  maintained  between 
two  electrodes  placed  on  the  same  level  and  over  20  inches  apart. 
This  arc  was  started  with  a  short  gap  and  low  potential,  and  then 
the  arc  was  drawn  out  and  the  voltage  at  the  same  time  was  raised. 
This  illustrates  the  arched  form  always  taken  by  the  arc  under  these 
conditions  on  account  of  the  ascending  currents  of  heated  air. 

In  Fig.  6  is  seen  a  large  triple  petticoat  potential  insulator  as  it 
is  breaking  down  under  a  ma.ximum  potential  of  about  130,000 
volts.  In  this  test  one  wire  was  connected  to  the  wooden  insu- 
lator pin,  which  was  moistened,  and  the  other  to  the  top  of  the  in- 
sulator.    The    oother    reproduction    shows    a    13-inch    discharge. 

*See  article  by  Steinmetz  in  The  Electrical  World.    Vol.  XXXI,  page  294. 


Fig.  6. 


Fig.   5. 
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Freight  Trafiic  on  Electa  ic   Railways. 


The  Visit  of  the  "Vanltee"  to  New  York. 


In  a  paper  read  before  the  convention  of  the  Canadian  Electrical 
Association,  entitled  "The  Unconscious  Ownership  of  an  Important 
Key,"  Mr.  W.  T.  Bonner  described  a  novel  method  of  handling 
farm  produce  and  other  highway  freight  by  suburban  and  interur- 
ban  electric  roads.  It  was  pointed  out  that  the  -cost  on  ordinary 
highways  is  enormous  compared  with  that  on  railways,  so  that  a 
large  amount  of  land  quite  near  the  large  centres  of  population  is 
handicapped  in  reaching  the  market  in  comparison  with  land  situ- 
ated perhaps  thousands  of  miles  away,  but  requiring  a  shorter 
wagon  haul.  On  the  other  hand,  the  extensive  terminal  facilities  re- 
quired with  standard  railro.id  system  run  up  the  cost  of  short-haul 
business  on  railroads  to  a  high  figure  per  mile  compared  with  the 
long-haul  traffic.  V 

A  method  of  providing  freight  haulage  to  districts  near  the  large 
centres  of  population  at  a  low  cost  has  been  worked  out  by  the 
Bonner  Rail  Wagon  Company  by  means  of  trailer  trucks  fitted  for 
the  ready  reception  of  ordinary  wagons.  By  this  means  milk,  market 
produce,  express,  baggage,  and,  in  fact,  any  traffic  that  is  now  hauled 
at  great  expense  from  centres  of  population  to  the  outlying  districts 
by  horses,  or,  in  case  this  becomes  loo  expensive,  is  sent  by  rail, 
freight  or  express  with  the  attendant  trans-shipment  and  terminal 
charges  at  both  ends,  may  be  carried  in  wagons  directly  from  the 
place  of  shipment  to  destination  without  trans-shipment  and  without 


The  United  States  auxiliary  cruiser  "Yankee,"  on  which  there  are 
quite  a  number  of  men  formerly  connected  with  the  electrical  in- 
dustries, arrived  in  New  York  on  Wednesday  morning,  July  6, 
nominally  on  a  trip  for  stores,  provisions,  ammunition,  coal,  etc. 
Mr.  S.  Dana  Greene,  of  the  General  Electric  Company,  is  the  most 
prominent  of  those  on  board  engaged  in  electrical  engineering  pur- 
suits in  times  of  peace,  among  whom  are  several  of  the  officers  and 
technical  employees  of  the  New  York  Edison  Illuminating  Company 
and  others  engaged  in  engineering  work  in  New  York  City,  all  of 
whom  joined  the  Naval  Reserves  and  were  called  out  on  the  "Yan- 
kee" when  this  ship,  formerly  the  "El  Nord"  of  the  Morgan  line,  was 
converted  into  a  cruiser.  The  electric  light  plant  of  the  cruiser 
should  certainly  be  well  managed,  as  it  has  been  placed  in  the  hands 
of  Mr.  H.  K.  Coolidge,  formerly  of  the  New  York  Edison  Com- 
pany, who  is  assisted  in  handling  the  engine  and  dynamo  by  Mr. 
Thomas  B.  Cummings,  formerly  with  Henry  R.  Worthington;  Mr. 
John  Gray,  formerly  consulting  engineer  of  the  Tidewater  Oil  Com- 
pany, and  Mr.  John  Gilmour,  formerly  with  the  Hall  Signal  Com- 
pany. Among  the  others  on  board  are  Messrs.  Kellogg,  Stebbins 
and  De  Kay,  of  the  New  York  Edison  Company,  who  are  now  gun- 
ners' mates,  besides  many  other  gentlemanly  fellows  who  are  serv- 
ing in  similar  capacities  or  as  seamen,  performing  rather  menial 
duties  for  men  of  their  calibre,  but  takinpr  pleasure  in  them  for  love 


Truck  and  Wagon  for  Freight 

long  and  expensive  animal  haulage.  The  wagon  is  not  materially 
different  from  those  of  standard  construction,  but  is  simply  fitted 
with  devices  for  its  ready  attachment  to  the  truck  over  which  it 
rides  in  loading.  The  truck  is  also  practically  the  same  as  that  in 
general  use  upon  electric  railways.  The  actual  time  required  for 
iihipping  or  unshipping  the  wagon  from  the  truck  is  said  to  be  not 
more  than  that  required  for  coupling  cars. 

It  is  obvious  that  this  same  principle  can  be  made  use  of  without 
any  special  devices  other  than  flat  cars  and  platforms  by  which 
ordinary  wagons  may  be  rurt  on  to  the  cars,  to  which  lliey  can  be 
blocked  and  chained.  The  additional  freight  trafiic  secured  in  this 
way  would  in  many  ca.ics  increase  materially  the  income  of  subur- 
ban roads  with  light  service,  with  a  comparatively  small  increase  in 
the  total  expenses. 


Carriage  on  Elkciru'  Railways. 

of  their  country.  The  "Yankee"  is  fitted  with  ten  5-inch  rapid-fire, 
ten  six-pounders  and  two  Colt  automatic  guns.  She  has  not  been 
backward  in  the  war,  her  commander  being  ambitious  to  see  plenty 
of  fighting,  and  the  experiences  she  has  been  through  have  not  been 
tame  at  any  time.  The  ship  joined  .'Vdmiral  Sampson's  fleet  June  3. 
the  same  day  the  "Merrimac"  was  sunk  in  the  moidh  of  Santiago 
harbor.  June  5  with  several  other  cruisers  she  cngarfcd  the  Spanish 
fortifications,  firing  120  shots  from  her  5-inch  guiBi,  as  well  as  a 
great  many  from  her  six  pounders.  Later,  she  protjccted  the  "St. 
Louis"  during  the  cable  cutting  at  Guantanamo.  and  between  that 
time  and  her  return  to  New  York  she  has  had  several  brushes  with 
the  enemy.  According  to  the  present  plans  of  the  Government  the 
"Yankee"  will  be  sent  with  .Xdmiral  Wa(son's  fleet  to  the  coast  of 
Spain. 


A  Conductor  havInK  No  Resistance, 


Telephone  CharKes  and  Co8t.<i  in  Italy. 


It  apprari  that  in  Professor  Dcwar's  recent  t-xperiinenls  with  llic 
liquefaction  of  hythnfteu  the  platinum  resistance  tlierinrmieter 
which  lie  used  was  coohd  ya,  within  fi  "platinum"  degrees  of  its 
zero  point,  and  that  if  il  had  t>«rii  cooled  ihcHe  few  degrees  more, 
svhich  it  is  claimed  could  liavc  hern  done  liy  boiling  the  hydrogen 
under  rrdiir«d  pressure,  the  platinum  would  have  brcomc  a  con- 
ductor of  zero  resistance.  The  qiieslion  naturally  arises,  what 
would  be  its  resistance  if  the  Icmprralure  is  lowered  still   more? 


Ill  an  article  in  the  Lniidon  "ICIcrtrician"  on  "  Thi:  Teliphonc  in 
Italy."  the  tariff  in  l-'lorencc.  where  there  arc  900  subscribers,  is 
given  as  the  equivalent  of  $,?o  per  annum  within  1000  yards  of  the 
cxchaiige,  ruiniing  up  by  steps  as  the  distanco  increases.  An  inter- 
esting fact  is  lli.it  the  switchboard  operators  receive  a  salary  (?) 
of  from  $6  (o  $12  per  iiKinth,  working  seven  to  right  hours  per  day. 
Liiirnien  rrrcive  from  40  to  50  cenis  per  day  for  ten  hours'  work, 
extra  time  bring  paid  for  at  the  rate  of  4  cents  per  hour. 
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The  Evolution  of  the  Line  Signal.* 


BY     ARTHUR    VAUGHN    AUBOTT. 

IMany  forms  of  luminous  signals  have  been  suggested,  but  the 
only  one  in  successful  operation  at  present  is  the  miniature  incan- 
descent lamp,  which  has,  on  the  whole,  proven  itself  of  the  greatest 
value.  So  far  as  the  writer  can  ascertain,  the  idea  of  employing 
incandescent  lamps  for  signal  purposes  arose  with  Mr.  J.  J.  O'Con- 
nell,  of  the  Chicago  Telephone  Company,  who  suggested  in  1888 
the  employment  of  an  incandescent  lamp  upon  burglar  alarm  cir- 
cuits in  order  to  permit  the  legitimate  occupant  of  a  protected 
room  to  send  to  the  alarm  office  an  identification  signal  whereby  his 
entrance  to  the  premises  could  be  made  known. 

In  the  latter  part  of  the  summer  of  1890  some  of  the  trunk  lines 
in  use  in  Chicago  were  provided  w^ith  disconnect  signals  using 
miniature  incandescent  lamps.  At  the  receiving  office  the  trunk 
lines  terminated  in  the  ordinary  cords  and  plugs  used  upon  a  tele- 
phone switchboard,  in  front  of  each  of  which  an  incandescent 
lamp  was  located.  So  long  as  the  line  was  in  use  a  relay  in  con- 
junction therewith  was  excited  by  battery  current  flowing  over  the 
line,  and  its  armature  drawn  up.  As  soon  as  conversation  was  com- 
pleted the  operator  at  the  originating  office  withdrew  the  plug 
from  the  trunk  line  jack  at  that  olfice,  thus  opening  the  battery 
circuit  and  causing  the  relay  to  be  de-energized;  the  release  of  the 
relay  armature  completed  a  local  battery  circuit,  illuminating  the 
incandescent  lamp.  The  operator  at  the  receiving  office  noticing 
the  illumination  of  the  lamp  was  thereby  informed  that  conversa- 
tion was  completed  and  instructed  to  remove  the  trunk-line  plug. 


years  that  have  since  elapsed  the  superiority  of  the  incandescent 
lamp  for  this  purpose  has  been  so  fully  demonstrated  that  nearly 
all  of  the  large  switchboards  which  are  at  present  being  con- 
structed are  completely  supplied  with  signals  of  this  description. 

As  the  service  to  which  the  incandescent  lamp  when  used  as  a 
signal  is  subjected  is  peculiar,  the  employment  of  lamps  upon 
telephone  switchboards  has  afforded  lamp  manufacturers  a  new 
problem.  In  the  early  experiments  ordinary  miniature  lamps  of 
low  voltage  were  employed.  As  these  lamps  were  bulky  and  con- 
sumed a  large  amount  of  current,  the  first  attempts  at  improve- 
ment were  directed  to  obtaining  a  smaller  and  more  economical 
lamp.  The  early  lamps  were  designed  entirely  to  fit  a  socket  sup- 
plied with  a  screw  thread,  and  the  conductor  was  supplied  with  a 
spiral  spring,  the  pressure  of  which  it  was  expected  would  lock  the 
lamp  in  its  place  and  constantly  maintain  good  electrical  contact. 
This  expectation  was  not  fulfilled,  for  one  of  the  greatest  troubles 
encountered  has  been  the  loosening  of  the  lamp  in  its  socket,  due 
to  the  almost  inappreciable  jarring  to  which  all  buildings  are  sub- 
jected. Lamps  in  sockets  of  this  description  will  gradually  un- 
screw, opening  the  electrical  circuit;  they  are  then  incapacitated  as 
signals  and  considerable  complaint  will  arise.  The  present  lamp 
.  occupies  no  greater  volume  than  that  required  by  a  spring  jack  and 
may  be  inserted  into  sockets  composed  of  pairs  of  springs  arranged 
on  a  rubber  strip.  Such  sockets  so  clqsely  resemble  standard 
spring  jacks  that  they  are  called  "lamp  jacks,"  for  they  occupy  the 
same  space,  and  may  be  secured  in  the  switchboard  in  the  same 
manner.  By  placing  alternate  strips  of  lamp  sockets  and  jacks,  the 
subscriber's  line  signal  and  answering  jack  may  be  more  closely 
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Section  of  Combi.ned  Relay  .\nd  Lamp. 

As  the  local  lamp  circuit  was  carried  through  the  operator's  listen- 
ing key  the  placing  of  this  key  in  the  testing  position  extinguished 
the  lamp.  A  very  short  experience  served  to  demonstrate  the 
superiority  of  incandescent  lamps  over  any  other  form  of  signal, 
for  the  illuminated  lamp  was  at  once  so  positive  and  distinct  as  to 
instantly  attract  the  attention  of  the  operator,  thus  markedly  accel- 
erating switchboard  work.  As  a  result  of  this  experience  most  of 
the  trunk  lines  in  the  main  office  of  the  Chicago  Telephone  Com- 
pany were  rapidly  supplied  with  lamp  signals. 

In  the  spring  of  1893  it  was  proposed  to  re-equip  a  large  multiple 
board  in  the  Chicago  exchange  with  self-restoring  drops,  but  the 
expense  and  difficulty  of  this  change  caused  the  management  to 
hesitate,  and  at  this  time  the  writer  suggested  the  employment  of 
incandescent  lamps  as  subscribers'  line  signals  on  the  ground  of 
greater  economy  in  space  and  in  installation,  as  well  as  improved 
signal  efficiency.  More  conservative  telephonists  doubted  the  wis- 
dom of  such  a  recommendation,  fearing  thai  the  numerous  relay 
contacts  would  be  a  perpetual  source  of  trouble,  and  no  further 
steps  were  taken  with  this  project.  In  the  winter  of  1894  a  new 
type  of  switchboard  known  as  the  "express  board"  was  intro- 
duced. As  this  board  was  designed  to  meet  the  wants  of  metallic 
circuit  subscribers,  particularly  those  whose  telephonic  business 
was  large,  it  was  decided  to  provide  incandescent  lamp  line  signals. 
The  circuit  of  this  board  was  so  arranged  that,  on  the  removal  of 
the  subscriber's  receiver  from  its  suspending  hook,  the  movement 
of  the  hook  closed  the  circuit  and  allowed  battery  current  to  flow 
through  the  line.  This  current  actuated  a  relay  at  the  exchange, 
in  the  local  of  which  the  signal  was  placed,  situated  behind  a 
ground  glass  shade  upon  which  the  number  of  the  subscriber  was 
painted.  The  illumination  of  this  disc  displayed  a  very  distinct  and 
conspicuous  signal  that  immediately  attracted  the  operator's  at- 
tention. Notwithstanding  sonic  apprehension  as  to  the  possibility 
of  trouble  with  relay  contacts  the  service  given  by  the  lamp  signal 
was.  on  the  whole,  so  satisfactory  as  immediately  to  concentrate 
telephonic  atention   upon   the  use   of  lamps,  and   within   the   four 

•A  paptr  presented  at  the  General  Meeting  of  the  .\merican  Institute  of  KIcc- 
trical  Engineers.  Omaha.  .Tune,  1898.     Abstracted. 


Combi.ned  Relay  and  Lamp. 

associated  than  has  previously  been  possible,  space  economized  in 
the  switchboard  and  service  accelerated. 

At  first  it  was  considered  desirable  by  lamp  manufacturers  to 
preserve  a  large  volume  in  the  bulb  of  the  lamp  in  order  to  secure 
an  adequate  vacuum.  To  attain  the  desired  compactness,  the  bulbs 
of  the  lamps  are  made  small  and  long.  The  bulb  is  a  glass  tube 
about  one-quarter  inch  in  diameter  and  iJ4  inches  long.  For  four 
volt  lamps  a  straight  filament  is  used,  but  for  all  others  a  horse- 
shoe shape.  Only  sufficient  platinum  is  employed  in  the  leading- 
in  wire  to  pass  through  the  glass,  and  in  other  respects  the  general 
details  of  manufacture  correspond  closely  to  the  best  practice  in 
standard  lamp  construction.  The  base  of  the  lamp  is  a  bit  of  box- 
wood, so  shaped  as  to  readily  enter  the  springs  forming  the  socket, 
and  arranged  to  prevent  the  lamp  from  turning  as  it  is  pushed  into 
place.  The  earliest  lamps  were  all  designed  for  low-voltage  cir- 
cuits, rarely  more  than  four  volts.  Presently  it  became  apparent 
that  lamps  of  longer  life,  together  with  an  economy  in  conducting 
circuits,  could  easily  be  attained  by  the  use  of  higher  voltages,  and 
the  next  advance  was  secured  by  making  lamps  for  ten  and  twenty 
volts,  while  at  present  twelve  and  twenty-four-volt  lamps  are 
standard. 

When  first  used  as  signals,  the  lamps  were  placed  in  the  local  of 
a  relay  actuated  by  current  passing  over  the  line  to  which  the  sig- 
nal was  attached.  In  the  early  attempts  the  ordinary  telegraph 
relay  was  employed,  armed  with  extra  heavy  platinum  contacts  to 
prevent  burning.  It  seemed  possible  to  obviate  the  expense  of 
installing  and  maintaining  this  relay  by  an  appropriate  lamp  di- 
rectly in  series  w-ith  the  subscriber's  line,  so  placed  that  the  re- 
moval of  the  telephone  from  its  hook  should  close  the  circuit  and 
light  the  lamp.  This  experiment  was  first  tried  in  the  Chicago  ex- 
press olfice  and,  on  the  whole,  worked  passably  well,  there  being 
a  comparatively  small  mortality  of  lamps  due  to  short-circuits  and 
other  accidents.  .•\  continuation  of  this  experiment  was  attempted 
in  another  office,  but  resulted  disastrously,  as  the  lamps  were 
burned  out  so  rapidly  as  to  cause  an  excessive  maintenance  ex- 
pense. The  occasion  of  this  failure  is  to  be  ascribed  to  a  prepon- 
derance of  aerial  lines  in  the  last  case.  A  wind  cross  occurring  near 
the  oflice  on  a  long  line  would  subject  the  lamp  to  an  abnormal 
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voltage  and  either  injure  or  immediately  destroy  it.  In  an  ex- 
press office,  where  the  lines  were  chiefly  underground,  little  or  no 
trouble  was  experienced  from  this  cause,  and  in  an  office  in  St. 
Louis,  similarly  equipped  with  lamp  line  signals  placed  directly 
in  the  subscriber's  line,  the  use  of  a  very  heavy  filament  lamp 
obviated  the  difficulty  experienced  with  injury  to  lamps.  But 
while  economy  in  installation  due  to  the  omission  of  the  relay  is 
eminently  desirable,  present  experience  decidedly  indicates  that  the 
relay  is  essential  to  the  successful  lamp  signal. 

For  this  purpose  rather  an  interesting  type  has  been  evolved  in 
an  attempt  to  consolidate  the  relay,  lamp  and  socket  into  a  single 
piece  of  apparatus  and  at  once  obtain  a  device  which  should  be 
absolutely  -dust-proof  and  free  from  trunnion  trouble.  A  general 
view  and  a  section  of  this  relay,  which  was  developed  largely  with 
the  assistance  of  Mr.  M.  A.  Edson,  of  the  Chicago  Telephone 
Company,  are  shown  herewith. 

From  the  latter  illustration  it  will  be  seen  that  the  front  end  of 
the  "lamp  relay,"  as  it  is  termed,  consists  of  a  brass  tube  A,  form- 
ing the  lamp  socket,  carrying  the  screw  at  the  bottom,  supplied 
with  round  glass  cap,  carrying  the  subscriber's  number.  From  the 
rear  of  the  socket  extends  a  core  B,  of  soft  iron  surrounded  by  an 
iron  tube  C,  between  which  the  winding  space  is  obtained.  A 
hemispherical  brass  cap  D  covers  the  end  of  the  iron  tube,  retained 
in  its  place  by  an  appropriate  set  screw.  The  inside  of  this  cap  is 
hollowed  out,  containing  a  piece  of  soft  iron  E,  in  the  form  of  a 
frustrum  of  a  cone,  that  constitutes  the  armature.  As  this  piece 
of  apparatus  is  set  horizontally  the  armature  rests  upon  its  edge 
in  an  unstable  position,  tending  to  settle  backward  and  rest  against 
the  back  of  the  cap.  The  excitation  of  the  windings  magnetizes  the 
core,  and,  attracting  the  armature,  draws  it  up  sharply.  A  thin 
platinum  spring  placed  on  the  front  face  of  the  armature  serves  to 
make  contact  with  a  corresponding  platinum  point  set  in  the  centre 
of  the  core.  As  the  core  is  insulated  from  everything  but  one 
lamp  wire,  while  the  other  is  connected  to  the  cap,  the  excitation 
of  the  relay  lights  the  lamp.  By  this  device  a  relay  was  obtained, 
the  moving  parts  of  which  were  completely  dust-proof.  All  trun- 
nions or  hinges  were  obviated  and  the  armature  merely  resting 
upon  a  sharp  edge  secures  a  minimum  amount  of  friction.  Not- 
withstanding the  compactness  and  completeness  of  this  piece  of 
apparatus,  it  has  been  found  desirable  to  disassociate  the  relays  and 
lamps,  placing  the  relays  in  a  case  by  themselves,  away  from  the 
switchboard. 

Probably  the  most  gratifying  feature  in  the  evolution  of  the  line 
signal  has  been  the  improvement  in  the  life  of  miniature  lamps. 
When  the  luminous  signal  was  first  proposed  the  question  of  cost 
of  lamp  renewals  was  at  once  raised.  As  each  lamp  was  only  il- 
luminated for  a  few  seconds  at  a  time  the  service  seemed  equivalent 
to  constant  flashing,  and  ominous  prophecies  were  plenty  as  to  the 
short  life  to  be  expected.  It  was  confidently  asserted  that  such 
small  lamps  would  either  immediately  born  out,  or  else  so  rapidly 
become  dim  as  to  be  valueless  as  signals.  Some  tests  were  imme- 
diately instituted  in  the  hope  of  eliciting  information  on  these 
points.  There  was  no  question  but  that  the  candle  power  of  the 
lamps  gradually  declined,  and  photometric  measurements  showed 
that  when  a  lamp  failed  to  emit  at  least  0.5  candle  power  it  be- 
came of  no  value  as  a  signal. 

To  determine  the  resistance  to  flashing,  a  number  of  lamps  were 
connected  in  circuit  with  a  clock  pendulum  and  flashed  at  inter- 
vals one  second  for  nearly  a  month,  with  no  signs  of  serious  injury. 
During  this  test  the  lamps  were  illuminated  more  than  a  million 
times,  so  it  seemed  certain  that  a  reasonably  long  life  could  be 
expected.  Experience  has  since  shown  this  conclusion  to  be  justi- 
fied, for  in  the  main  office  switchboard  in  Chicago,  there  arc  now 
lampt  at  work  that  have  been  in  service  for  upward  of  three  years 
and  seem  still  to  be  in  fairly  good  condition.  Observation  has  fur- 
ther shown  that  accidental  injuries,  rather  than  old  age,  are  the 
cause  of  most  lamp  failures. 

Much  delay  was  experienced  in  obtaininK  the  first  lot  of  swilch- 
boanl  lamps,  so  on  reception  they  were  immediately  placed  in 
.service  without  inspection.  The  rapid  failure  of  a  large  number  of 
these  caused  no  small  degree  of  ronslcrnation  and  it  was  deter- 
mined to  initiate  a  systematic  inspection.  As  a  result  all  lamps  are 
now  examined:  1. — Merhanically,  to  sec  if  lliry  will  fit  llic  sockets. 
2. — EIrclrirally,  I'l  drlcrtnine  it  tliry  have  the  pr'iper  voltage  and 
constime  currfnt  within  llie  sprrifird  limits.  3. — Opiirally.  to  as- 
certain if  thry  emit  the  required  candle  power,  and  absorb  the 
proper  watts  per  candle.  Also  a  certain  number  of  lamps  from 
each  lot  arc  placed  on  lite  test  and  burned  to  destriirlion. 
The  total  cost  of  a  luminous  signal  is  evidently  the  cost  of  the 


lamp,  plus  the  cost  of  current  consumed  during  its  life,  and  it  is 
easy  to  show  that  this  is  a  minimum  when  the  cost  of  the  energy 
consumed  is  equal  to  the  cost  of  the  lamp.  Switchboard  lamps 
now  cost  in  the  neighborhood  of  45  cents  each.  With  a  life  of,  say, 
2000  hours  the  cost  of  energy  is  about  60  cents,  but  it  has  been 
shown  that  accidental  causes  tend  to  reduce  the  actual  life  in  the 
switchboard  far  below  that  shown  by  laboratory  tests  and  it  is 
doubtful  if  the  average  lamp  lives  for  1200  hours.  Unless  acci- 
dental destruction  can  be  greatly  reduced  below  the  present 
amount,  the  cost  of  the  lamp  is  now  considerably  above  the  cost 
of  energy  during  its  life  and  a  still  lower  efficiency  could  profitably 
be  employed,  for  it  must  be  remembered  that  the  thick  heavy 
filament  in  the  low-efficiency  lamps  is  the  best  insurance  against 
accidental  injury.  Theoretically,  subscribers'  line  lamps  should  last 
twenty-five  years;  cord  supervisory  lamps  from  one  to  two  years; 
trunk  line  lamps  the  same  length  of  time,  and  pilot  lamps  from 
three  to  si.x  months.  Such  a  life  as  this  has  been  obtained  in  the 
cord  and  pilot  lamps,  but  it  is  doubtful  if  the  theoretical  limit  for 
the  line  lamps  will  ever  be  closely  approximated. 

Even  in  the  present  probably  only  partially  developed  state  of  the 
luminous  signal  some  20,000  subscribers  are  now  served  upon 
boards  thus  equipped,  and  switchboards  for  as  many  more  are  in 
process  of  construction.  Already  the  adoption  of  this  form  of 
signal  has  materially  modified  the  arrangement  and  design  of 
switchboard  apparatus,  and  has  been  so  efficient  a  factor  in  t/ie 
improvement  of  telephonic  service  that  it  is  difficult  to  prophesy 
the  end  of  its  effect. 


Synchronizing  Apparatus. 


In  an  article  on  switchboard  apparatus  in  "The  Mechanical  Engi- 
neer" (Manchester,  England),  Mr.  J.  R.  Blaikie  makes  the  follow- 
ing comments  on  synchronizing  apparatus  which  may  be  of  interest 
to  electrical  engineers  in  this  country: 

In  alternating  current  stations  this  apparatus  is  of  the  first  im- 
portance, and  should  be  the  object  of  the  designer's  special  care  and 
foresight.    The  possibility  of  a  mistake  on  the  part  of  the  operator 
should  be  thoroughly  investigated.    The  risk  of  breakdowii  in  any 
part  of  the  apparatus  having  been  reduced  to  a  minimum,  provision 
should  be  made  for  replacing  any  defective  detail  within  a  minute 
or  two,  with  no  possible  chance  of  reversing  a  connection,  or  there 
should  be  a  simple  method  of  throwing  a  spare  set  into  circuit. 
There  have  been  three  or  more  methods  suggested  for  synchroniz- 
ing.    First,  two  lamps,  or  one  lamp  and  a  voltmeter,  in  series,  off 
the  secondaries  of  two  transformers  in  series,  the  primaries  being 
one  on  each  of  the  pair  of  leads  required  to  be  synchronized.    Sec- 
ond, a  similar  arrangement,  having  a  telephone  or  buzzer  to  indi- 
cate the  flow  of  current  through  the  secondaries.    Third,  gold-leaf 
electroscope,  which  can  be  used  direct  on  2000-voIt  mains.     The 
first  method  is  almost  always  employed,  and  it  has  the  advantage  of 
being  easily  seen  by  the  driver,  enabling  him  to  adjust  the  speed 
of  his  engine.     This  information  can  also  be  obtained  by  lighting 
the  station  with  alternating  current  arc  lamps.    When  the  armature 
is  at  the  correct  speed,  the  coil  holders  appear  to  be  stationary,  or 
revolve  very  slowly  backward  and  forward  as  the  speed  is  too  high 
or  too  low.     It  might  be  almost  worth  while  to  switch  on  a  lamp 
in  broad  daylight,  when  synchronizing,  for  this  purpose.     Where 
alternate  current  arc  lighting  is  adopted    a  gold-leaf  synchronizer 
could  be  used.     It  is  more  secure  from  breakdown  for  having  no 
transformer.     It  is  very  dead-beat,  but  at  present  it  has  not  been 
developed  as  a  switchboard  instrument,  and  requires  modification  to 
preserve  the  extremely  high   insulation   necessary.     While  on   the 
subject  of  synchronizing,  it  is  instructive  to  notice  that  in  English 
stations  an  artificial  load  on  the  incoming  machine  is  considered 
unnecessary,  although  usually  employed  on  the  Continent. 

In  one  F.nglish  station  it  has  been  found  advantageous  to  parallel 
machines  through  an  impedance  coM,  and  then  short  circuit  the  coil 
in  two  steps.  As  an  extra  prer.iulion  the  paralleling  of  all  machines 
up  to  400-kw  capacity  is  done  ihrougli  a  20-anipcre  fuse,  and  this 
fuse  is  not  blown  more  than  once  a  month.  It  may  be  niciilioiird 
thai  (he  armatures  arc  f)l  the  rordcss  Ivpc. 

Reduction  to  I'rnctlce. 


It  is  always  pleasant  to  hear  a  kind  word  (niin  our  ImirIIsIi  cous- 
ins. In  referring  to  a  crriain  work  wliirli  is  bring  done  in  this 
rf)unlry  in  developing  wireless  lelr).;raj)hy,  a  prominent  I'.nglish 
rlrclric.nl  journal  says:  "Hut  lo  us  the  interest  is  more  in  the  fast 
that  America  is  taking  up  the  subject,  and  will  probably  push  it 
with  characteristic  energy  to  some  practical  purpose." 
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Underground  Conductors.* 


BV     I'ROK.    F.    A.    C.    PEitKINE. 

The  economical  limit  in  the  burying  of  wires  is  to  be  found  in 
towns  of  such  size  that  the  number  of  wires  for  transmission  pur- 
poses, installed  in  the  streets,  is  not  so  great  as  to  produce  serious 
mutual  interference,  or  interference  with  firemen  or  others  whose 
work  causes  them  to  need  a  clear  space  above  the  street  level. 
Simply  the  beautifying  of  a  town  will  rarely  compensate  for  the 
extra  cost  and  difficulties  encountered  in  underground  construc- 
tion, since  the  sight  of  the  overhead  wires  does  not  become  un- 
bearable, until,  at  the  same  time,  they  are  so  numerous  as  to  mu- 
tually interfere  with  each  other. 

Three  general  systems  have  been  used  for  the  installation  of 
underground  wires.  The  first  and  simplest  is  the  "solid"  or  "built- 
in"  system,  where  the  wires,  which  are  insulated  thoroughly  and 
thoroughly  protected  from  mechanical  disturbances,  are  buried  in 
the  ground.  Secondly,  we  have  the  "draw-in  and  draw-out"  sys- 
tems. In  these  systems  a  passageway  is  provided  underground  for 
insulated  cables,  the  passageways  being  simply  tubular  holes  ter- 
minated at  convenient  distances  by  large  underground  working 
boxes  or  manholes — all  connections  of  the  cables  being  effected  in 
the  manholes,  the  cables  themselves  being  drawn  from  manhole  to 
manhole  through  the  ducts,  in  which  the  cables  loosely  lie  and 
from  which  they  may  be  readily  removed  for  repairs.  The  third,  or 
"trench,"  system  is  an  attempt  to  use  the  overhead  construction  in 
small  closed  trenches  below  the  street  level;  the  wires,  which  may 
be  either  bare  or  insulated,  being  supported  on  special  forms  of 
pins  and  insulators,  thus  reproducing  underground  the  common 
form  of   overhead  construction. 

The  simplest  of  the  "built-in"  systems  are  those  in  which  each 
wire  or  cable  is  separately  insulated  and  mechanically  protected  by 
some  metallic  covering  in  such  a  manner  that  it  need  not  be  feared 
that  street  disturbance  will  destroy  the  insulation.  Across  private 
grounds,  where  the  cables  may  be  laid  and  their  location  always 
indicated  to  workmen,  this  form  of  construction  can  be  accom- 
plished by  the  use  of  lead  incasing  pipes,  provided  only  the  lead  be 
protected  from  the  action  of  organic  acids  in  the  soil  by  means  of 
a  heavy  coating  of  asphaltum  held  in  place  by  a  thick  wrapping  or 
braiding,  but  in  public  roads  and  through  city  streets  such  a  method 
of  wire  installation  would  not  be  permissible,  since  the  lead  coat- 
ing is  not  mechanically  strong  enough  to  resist  even  a  slight 
amount  of  mechanical  injury,  and  where  independently  protected 
cables  are  to  be  buried  directly  in  the  ground  a  heavier  iron  sheet- 
ing is  then  necessary. 

This  form  of  protection  is  accomplished  in  the  Edison  system  by 
the  use  of  iron  pipes,  and  in  the  Siemens-Halske  system  by  a 
double  wrapping  of  iron  tape.  The  Edison  system  of  "built-in" 
conduits  is  especially  adaptable  to  an  extensive  house-to-house  dis- 
tribution, on  account  of  the  fact  that  the  lines  are  constructed  in 
such  short  lengths  as  cast  or  wrought  iron  pipes  may  be  made— 
namely,  lengths  not  exceeding  25  feet.  The  form  of  conductor,  in- 
sulation and  protection  here  used  is  perhaps  the  cheapest  that  can 
be  accomplished  in  any  method,  but  as  frequent  joints  must  be 
made  in  the  conductors  and  pipes,  the  final  cost  of  the  system  is 
not  low,  unless  from  each  joint  there  is  a  necessity  for  carrying 
iiway  service  wires,  which  is  the  condition  encountered  in  a  house- 
to-house  distribution.  The  conductors  used  in  this  system  are 
solid  copper  rods,  either  circular  or  semicircular  in  section,  the  cir- 
cular conductors  being  used  almost  exclusively  for  the  common 
three-wire  Edison  distribution  systems.  These  copper  rods  are 
loosely  wound  with  jute  rope  and  slipped  dry  into  the  iron  pipes, 
which  are  then  filled  with  a  hot  compound  of  petroleum  residuum 
and  asphaltum,  the  filling  being  accomplished  at  a  temperature  suffi- 
cient to  drive  away  most  of  the  moisture  contained  in  the  jute  rope, 
which  finally  becomes  well  saturated  with  the  compound.  These 
lengths  of  pipe  are  connected  together  with  spheroidal  junction 
boxes,  made  in  two  halves,  allowing  sufficient  room  lor  connections 
between  the  conductors,  and  provided  with  outlets,  where  rt  is  con- 
templated to  connect  service  wires.  At  important  junction  points 
large  cast  iron  junction  boxes  are  used,  which  permit  the  intercon- 
nection of  tbe  different  circuits  and  admit  of  the  introduction  of 
fuses,  which  protect  the  main  circuit  from  accidents  occurring  to 
sections  of  the  service  wires,  and  furthermore  provide  ready  means 
for  testing  and  fault  location.     This  method  was  one  of    the  veiy 

'Abstracted  from  article  in  "Electrical  Engineering,"  July,  1898. 


first  practical  systems  of  underground  construction,  and  has  given 
great  satisfaction  where  the  potentials  are  not  higher  than  those 
commonly  used  on  Edison  three-wire  circuits,  although  it  Is  doubt- 
ful whether  these  cables  would  be  satisfactory  for  higher  potentials, 
since  the  method  of  filling  the  pipes  does  not  admit  of  a  thorough 
removal  of  moisture  from  the  jute  wrapping,  and  also  it  has  been 
found  impossible  to  thoroughly  protect  the  ends  of  the  pipes  by 
any  economical  method,  so  that  a  small  amount  of  water  will  pene- 
trate the  insulating  material  if  any  construction  work  is  done  dur- 
ing bad  weather. 

For  trunk  mains  and  long  feeders  the  Siemens-Halske  system  of 
iron-taped  cables  is  more  satisfactory,  as  these  cables  can  be  made 
in  continuous  lengths  of  500  or  600  feet,  although  lengths  as  great 
as  these  are  exceedingly  difficult  to  handle,  on  account  of  their 
weight.  In  this  system,  as  the  iron  taping  is  not  entirely  imper- 
vious to  moisture,  the  insulated  cables  are  lead-cased,  the  iron  tap- 
ing being  applied  over  a  bedding  of  jute,  and  lurther  protected  ex- 
teriorly by  a  wrapping  thoroughly  saturated  with  an  asphaltum  com- 
pound similar  to  that  employed  for  the  protection  of  submarine 
cables. 

At  various  times  other  solid  systems  have  l)een  contemplated; 
underground  cables  being  sometimes  laid  in  w^ood  trenches,  which 
are  subsequently  filled  with  melted  asphaltum.  A  few  attempts 
have  also  been  made  at  installing  copper  rods  or  pipes,  insulated  en- 
tirely by  means  of  the  asphaltum  with  which  the  trenches  were 
filled,  but  it  is  found  in  practice  that  asphaltum  does  not  resist  the 
penetration  of  moisture,  especially  as  this  material  has  a  high  coeffi- 
ciency  of  expansion  with  temperature,  and  in  consequence  during 
cold  weather  cracks  occur,  while  in  warm  weather  the  material  is 
not  sufficiently  strong  to  maintain  the  conductors  in  their  proper 
relative  position,  unless  they  are  supported  in  the  trenches  on  wood 
balks.  These  balks  cannot  be  so  thoroughly  saturated  with  any 
compound  that  they  will  not  subsequently  absorb  moisture  and 
short-circuit  the  system.  At  one  time  the  Calender  Insulated  Wire 
Company  installed  a  large  amount  of  cable,  insulated  with  a  com- 
pound of  rubber  and  asphaltum  which  was  partially  vulcanized,  the 
cables  being  supported  on  wood  balks  and  the  trenches  filled  with 
asphaltum;  but  even  here  the  conductors  sank  into  contact  with  the 
balks  and  short-circuiting  ultimately  took  place.  These  difiiculties 
might  be  overcome  by  installing  rubber-covered  cables  suspended 
by  a  jute  wrapping  from  iron  wires  parallel  to  them  and  carried  on 
insulating  balks,  and  if  the  trench  in  which  these  cables  were  car- 
ried should  be  filled  with  asphaltum  the  construction  would  doubt- 
less give  great  permanence,  but  the  supreme  diflRculty  with  any  such 
system  is  encountered  when  repairs  or  extensions  are  contemplated, 
since  no  cable  of  the  system  can  be  removed  without  disturbing  all 
the  cables  in  the  trench,  and  in  spite  of  the  fact  that  such  a  built-in 
system  is  without  doubt  more  economical  to  install  than  any  other, 
this  disadvantage  has  prevented  the  possibility  of  an  entire  solution 
of   the  insulation  difficulties  in  solid  systems  being  attempted. 

Intermediate  between  the  draw-in  and  draw-out  systems  lies 'a 
method  of  construction  designed  by  David  Brooks,  which  has  been 
employed  to  a  greater  or  less  extent  since  its  first  conception,  in 
about  1881.  Brooks  desired  to  employ  oil  as  an  insulation  for 
cables,  as  he  had  found  that  wires  insulated  with  rosin  oil  were  ex- 
ceedingly difficult  to  short  circuit,  even  under  the  influences  of  high 
values  of  potential;  but,  of  course,  no  pure  oil  could  be  used  in  the 
construction  of  a  cable,  even  were  it  lead-incased,  for  opening  the 
lead  casing  while  joining  would  allow  the  escape  of  the  oil.  The 
method  which  he  proposed,  therefore,  consisted  of  laying  an  iron 
pipe  line  over  the  whole  distance  to  be  traversed,  in  which  the 
pipes  were  terminated  by  hermetically  sealed  boxes — the  cables  to 
be  drawn  into  these  pipes  being  lightly  wrapped  with  jute.  and.  after 
being  boiled  in  oil,  were  drawn  into  the  iron  ducts,  which  then  re- 
mained full  of  oil.  In  order  that  leaks  in  the  pipe  should  not  admit 
small  amounts  of  moisture  where  the  pipe  was  laid  through  damp 
ground,  Brooks  proposed  having  the  oil  in  the  pipes  under  pressure 
from  a  standpipe  or  pump,  the  theory  being  that  small  leaks  would 
allow  the  oil  to  escape  and  on  account  of  the  pressure  behind  the 
oil  no  water  would  enter.  However,  this  principle  was  not  found  to 
be  operative  on  account  of  the  fact  that  exceedingly  heavy  oils  wee 
necessarily  employed  for  obtaining  the  best  value*  of  insulation, 
and  in  these  oils  the  pressure  from  the  standpipe  or  pump  could  not 
be  transmitted  over  a  considerable  distance  when  there  was  move- 
ment of  the  oil  column,  on  account  of  the  friction  between  it  and 
the  pipes  with  their  inclosed  cables. 
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In  this  country  there  are  not  at  present  any  examples  ot  the 
Brooks  method  of  construction,  although  at  one  time  extensive  ex- 
periments were  made  by  the  Western  Union  Telegraph  Company 
and  the  Pennsylvania  Railroad  Company  between  Jersey  City  and 
Newark,  across  the  marshes.  But  in  England  the  system  has  been 
developed  by  Messrs.  Johnson  &  Phillips,  who  have  succeeded  in 
obtaining  a  highly  satisfactory  system  by  abandoning  the  principle 
of  oil  under  pressure  and  paying  great  attention  to  the  details  of  the 
laying  of  pipes  without  leaks  and  hermetically  sealing  all  junction 
boxes  and  pipe  ends.  For  certain  classes  of  work,  as  for  electrical 
lines  traversing  private  grounds,  and  for  long  trunk  cables,  where 
there  is  not  much  probability  of  cables  ever  being  disturbed  after 
they  are  laid,  this  system  presents  many  advantages,  although  when 
the  construction  is  satisfactorily  done  the  cost  is  not  materiallv  less 
than  with  other  plans  which  might  easily  be  adopted  in  its  place,  but 
where  the  cables  must  be  disturbed  either  for  repairs,  extensions  or 
subsidiary  connections  this  system  meets  with  many  disadvantages. 
In  the  first  place,  handling  the  cables,  which  have  been  saturated 
with  a  heavy  oil,  such  as  rosin  oil,  is  extremely  objectionable  to  the 
workmen,  who  are  thus  not  able  to  take  the  same  pains  with  their 
work  as  would  be  possible  when  working  with  comparatively  clean 
hands;  and  furthermore,  where  a  little  oil  has  leaked  out  of  the  pipe 
after  it  is  cut  for  introducing  a  new  junction  box,  it  is  exceedingly 
difficult  to  fill  the  pipe  again  without  removing  the  entire  length  of 
cable  and  refilling  just  as  if  new  cable  were  being  installed.  These 
disadvantages,  increasing  the  cost  for  repairs,  cause  the  system  to 
be  uneconomical  in  operation,  and  to  sacrifice  whatever  advantages 
of   cheapness  it  may  have  in  the  original  installation. 

The  largest  installations  of  insulating  ducts  have  been  construct- 
ed on  the  systems  of  Dorset  and  of  the  Interior  Conduit  Company. 
Dorset's  plan  never  contemplated  the  installation  of  cables  entirely 
without  insulation,  although  at  the  time  it  was  first  used  it  was 
hoped  that  the  character  of  the  duct  system  w6uld  materially  re- 
duce the  cost  of  covering  the  cables  themselves.  This  conduit  con- 
sisted of  blocks- of  asphaltic  concrete  moulded  in  lengths  of  about  4 
feet,  the  cross  section  being  i  foot  square,  each  block  pierced  from 
end  to  end  by  a  series  of  duct  holes  2j^  inches  in  diameter,  formed 
by  mandrels,  around  which  the  blocks  of  asphalt  were'cast.  These 
lines  of  conduit  were  laid  with  abutting  ends,  and,  after  being  held 
in  alignment  by  mandrels  in  the  duct  holes,  were  cemented  together 
by  hot  pitch  poured  between  the  sections  of  conduit.  This  is  a  sys- 
tem of  construction  which,  largely  used  in  New  York  and  Minne- 
apolis, proved  to  be  a  complete  failure  on  account  of  the  fact  that  it 
was  impossible  to  be  sure  that  the  pitch  between  the  sections  of 
conduit  effected  a  thorough  cementing,  and  in  consequence,  after 
construction,  the  blocks  were  found  to  have  cracked  apart  and  fallen 
out  of  alignment,  thus  not  only  sacrificing  all  the  insulating  proper- 
ties of  the  conduit,  but  reducing  the  size  of  the  ducts,  on  account 
of  the  holes  in  the  different  sections  not  being  strictly  in  the  same 
straight  line. 

General  Weber,  of  the  British  Postal  Telegraph,  has  modified  this 
.system  until  he  has  been  able  to  construct  a  satisfactory  cable-carry- 
ing conduit  with  its  use,  although  he  has  never  been  able  to  render 
the  conduit  entirely  impervious  to  moisture,  and  in  consequence 
where  it  is  used  by  him  it  has  been  employed  without  much  refer- 
ence to  its  insulating  properties.  Weber's  mwlification  of  the  Dor 
set  system  consists  in  laying  the  sections  of  moulded  conduit  with  a 
space  of  4  or  5  inches  between  them,  into  which  melted  m.-.terial  of 
the  same  constituents  as  that  of  the  original  c<jnduit  is  poured. 
This  melts  back  the  moulded  portions  for  a  short  distance,  and  pro- 
duces a  conduit  entirely  homogeneous  and  satisfactory  as  a  cable 
duct,  although  not  admissible  for  the  employment  of  uninsulated 
wires. 

The  synlcin  attempted  by  the  Interior  Conduit  Company  was  in- 
stalled for  the  feeders  of  the  street  railroad  at  Minneapolis,  and  con- 
sisted 01  pap(r  tubes  thoroughly  ini|)rigfiated  with  petroleum  re- 
siduum, laid  in  a  trench,  with  ii.iper  ferules  at  their  joints,  the  whole 
trench  being  filled  with  asphaltic  concrete,  composed  of  residuum, 
asphaltum  and  coal  tar,  pf)urcd  hot  into  the  trenches  and  entirely 
covering  the  paper  ducts.  Into  these  paper  ducts  a  I>:irc  copper 
strand  was  drawn,  small  manholes  bcinn  proviilcd  at  ihe  feeding 
points,  which  consisted  of  double  wooden  boxes,  sealed  hy  com- 
pound poured  between  them  and  covered  with  waler-liKht  covers. 
After  a  couple  of  years  of  fairly  satisfactory  work  it  was  found 
necessary  to  abandon  thi»  construction,  althouxh  il  is  probable  that 
the  failure  wai  larKely  due  to  ihc  oriKinal  use  of  unsatisfactory  nia- 
tcrisK      Ti..-   ..aper  duett  thcmsclvr-   wm-  nni   lli'.rriin<li1y   imper- 


vious to  moisture,  and  being  supported  on  wood  balks  to  prevent 
their  sinking  through  the  compound  with  which  the  trench  was 
filled,  these  wooden  balks  became  saturated  with  moisture  and  short 
circuited  the  cables  through  the  paper  of  the  conduit  tubes.  Fur- 
thermore, the  manhole  construction  was  not  thoroughly  water- 
tight, and  in  many  instances  the  whole  duct  system  was  found  to  be 
filled  with  water  after  heavy  storms.  Profiting  by  the  experience 
gained  in  this  construction,  the  Interior  Conduit  Company  has  pro- 
posed a  similar  system  with  a  number  ot  paper  tubes,  telescoped 
one  within  the  other,  and  designed  to  be  laid  with  broken  joints, 
the  exterior  surface  of  the  tubes  being  protected  either  by  an  iron 
pipe  or  laid  as  before,  in  asphaltic  concrete,  and  supported  on  blocks 
made  of  pottery,  thoroughly  water-tight  iron  manholes  being  de- 
signed in  place  of  the  double  wooden  boxes. 

The  latest  system  of  insulated  ducts  is  that  of  Cummings,  in 
which  large  iron  pipes  are  employed  for  inclosing  a  number  of 
ducts,  four  wooden  ducts  being  inclosed  in  each  pipe,  the  space  be- 
tween being  filled  in  with  an  asphaltic  compound.  This  system  has 
found  a  limited  use  for  low-pressure  construction,  where  but  a  small 
number  of  cables  are  to  be  installed,  and  will  not  probably  find 
wider  application,  on  account  of  the  fact  that  it  is  doubtful  whether 
such  construction  is  less  expensive  than  a  multiple  duct  system, 
where  many  cables  are  used  and  connections  or  repairs  are  frequent. 
In  consequence  of  the  ease  with  which  repairs  may  be  effected  in 
the  "draw-in  and  draw-out"  systems,  these  have  come  to  be  consid- 
ered as  the  standard  method  of  installation  for  underground  lines 
thioughout  the  United  States.  When  first  contemplated  it  was 
thought  that  the  cost  of  the  total  system  might  be  decreased  by 
providing  an  insulating  conduit,  into  which  conductors  lightly  insu- 
lated might  be  drawn,  or  even  in  special  cases  uninsulated  wires 
might  be  laid;  but  all  attempts  at  such  construction  have  resulted  in 
failure,  since,  as  has  been  said,  it  was  found  impossible  to  construct 
a  corduit  that  would  afford  of  itself  insulation  sufficiently  high  in 
value  when  laid  under  the  conditions  in  \»hich  street  work  must  be 
accomplished.  Even  where  a  good  insulating  material  has  been 
used  for  the  ducts,  the  relative  differences  of  temperature  between 
the  external  atmosphere  and  that  of  the  ducts  has  caused  heavy  con- 
densation ot  moisture  within  the  ducts  themselves;  and  further- 
more, it  has  been  found  generally  impossible  so  thoroughly  to  seal 
the  manholes  as  to  entirely  prevent  the  entrance  of  storm  water.  In 
addition  no  insulating  duct  has  yet  been  found  which  can  be  con- 
structed with  sections  of  great  length,  and  the  difficulties  of  laying 
tiie  duels  in  short  lengths  with  perfect  alignment  have  not  been 
overcome.  In  consequence,  engineers  have  decided  that  an  under- 
ground duct  system  can  only  'be  called  upon  to  fulfill  the  following 
requirements: 

First,  the  ducts  should  be  internally  smooth  and  free  from  projec- 
tions, so  that  the  lengths  of  cable  may  be  easily  introduced  and  at 
any  time  withdrawn. 

Second,  the  ducts  should  be  reasonably  water  and  gas  tight,  even 
though  no  attempt  at  effecthig  an  absolutely  liermetically  sealed  duct 
has  ever  been  successful. 

Third,  the  duct  construction  must  be  sufficiently  strong  to  with- 
stand both  the  surface  street  traflic  and  accidental  interference  when 
other  street  work  is  in  progress. 

These  conditions  have  been  filled  by  ducts  made  of  wood,  iron, 
lirra  cotta  and  cement,  a  choice  of  the  particular  duct  to  be  used 
depending  upon  the  weight  of  the  street  traffic,  the  chances  of  inter- 
ference from  other  workmen,  and  finally  the  cost  per  cable  in  the 
different  localities.  The  materials  used  for  these  ducts  might  be  di- 
vided into  insulating,  semi-insulating  and  metallic;  but,  as  the  insu- 
lating properties  of  ducts  are  not  now  considered  of  importance, 
such  subdivision  would  have  no  significant  character.  For  wooden 
ducts  use  has  been  made  of  jjlanks,  with  semicircular  grooves,  so 
laid  together  that  two  planks  make  a  conduit;  or  they  have  been 
constructed  of  inilependeiit  pump  logs,  and  where  care  is  taken  in 
ihoroughly  seasoning  llie  lumber  and  subsec|uently  impregnating  it 
with  ,111  antiseptic  compound,  this  construction  is  satisfactory,  espe- 
cially since  no  duct  material  offers  less  resistaiuc  In  Ihe  drawing 
in  and  drawing  out  of  the  cables,  and  in  no  other  form  of  construc- 
tion can  so  great  lengths  of  heavy  cable  be  used.  As  a  consequence 
many  miles  of  properly  prepared  wood  ducts  arc  in  use,  giving  sat- 
isfaction; but  when  the  removal  of  the  sap  from  ilu'  woixl  and  its 
subsequenl  impregnation  with  a  preservative  compnund  is  done  im- 
ptrfcrlly.  the  natural  wood  acids  and  the  aciils  which  form  as  the 
wood  <lrcays  arc  found  to  be  very  injurious  tn  Ihr  rubber  of  insula- 
tion, if   rubber-covered  wires  arc  usid,  or  to  Ihe  lead  covering  when 
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[  lead-incased  cables  are  employed.     Indeed,  in    this    form  of    duct, 

I'*  lead-incased  cables  are  destroyed  very  rapidly,  the  lead  being  trans- 
formed, by  the  acetic  acid  from  the  wood  and  the  carbonic  acid 
which  is  always  present  in  the  air  of  a  city,  into  lead  carbonate  or 
white  lead.  It  was  at  one  time  tliought  that  this  action  was  due  to 
the  creosote  commonly  employed  in  wood  preservation,  but  careful 
experiments  have  proved  that  where  the  wood  was  thoroughly  dry 
and  freed  from  every  acid,  and  where  the  impregnation  was  hon- 
estly done  with  "dead  oil"  or  creosote  obtained  from  coal  tar,  and 
not  with  wood-tar  creosote,  no  such  action  took  place,  and  in  them 
the  cables  have  as  long  a  life  as  in  any  other  form  of  duct. 

The  strongest  of  all  conduit  systems  is  the  one  which  is  most 
commonly  used  in  larger  cities,  where  the  surface  traffic  is  heavy  and 
street  disturbance  frequent.  This  consists  of  wrought  iron  pipes 
laid  on  a  bed  of  concrete.  The  common  form  of  2-inch  steam  pipe 
is  most  commonly  employed,  connected  by  ferules  with  a  taper 
thread,  according  to  the  ordinary  methods  of  steamfitters.  These 
pipes  are  laid  in  horizontal  rows  on  a  4-inch  bedding  of  cement, 
about  154  inches  apart,  and  as  many  tiers  of  pipe  rows  as  is  neces- 
sary for  the  duct  system,  laid  one  above  the  other,  the  concrete  be- 
ing well  pounded  in  between  the  ducts.  Over  the  top  of  the  final 
row  of  pipes  a  4-inch  layer  of  concrete  is  laid,  and  the  whole  finally 
protected  by  a  planking.  This  form  of  construction  leaves  nothing 
to  be  desired  as  regards  durability,  although  it  is  necessary  that 
great  care  be  taken  in  the  inspection  of  the  pipes,  that  no  internal 
burs- remain  from  the  welded  seam  or  from  cutting  and  laying  the 
pipes.  In  cutting,  the  greatest  care  must  be  taken  that  a  flange  is 
not  turned  up  on  the  end,  .^ince  any  internal  bur  would  be  likely 
to  injure  the  insulation  of  the  cables  as  they  are  drawn  in;  and, 
furthermore,  the  flange  left  by  the  pipecutter  is  apt  to  diminish  the 
area  of    the  duct. 

This  system  is  one  which  is  exceedingly  expensive,  and  in  con- 
sequence various  attempts  have  been  made  ,to  produce  a  concrete 
duct  without  the  use  of  iron  pipe,  since  if  a  strong  concrete  be  em- 
ployed the  iron  pipe  car.  be  regarded  simply  as  a  former  for  obtain- 
ing a  truly  cylindrical  hole.  Zinc  tubes  were  first  proposed  for  ef- 
fecting this,  but  it  was  found  that  in  handling  the  zinc  was  apt  to 
become  dented  and  reduce  the  area  of  the  tube.  The  Chenoweth 
system  contemplates  the  formation  of  a  cement  tube  by  ranmiing 
the  concrete  around  a  mandrel  wrapped  with  a  metallic  tape,  which 
may  be  subsequently  withdrawn  by  first  slipping  out  the  tapered 
mandrel  and  then  withdraw-ing  the  spiral  of  tape;  but  no  great  suc- 
cess has  been  obtained  by  this  system,  since  if  the  ducts  be  made 
thoroughly  smooth  the  expense  of  construction  is  not  materially 
less  than  where  iron  pipes  are  employed. 

Cement-lined  iron  pipe,  however,  has  been  found  to  surmount 
all  these  difficulties. 

Cement-lined  iron  pipe  consists  of  sections  of  thin  wrought  iron 
pipe  8  feet  long,  with  a  riveted  seam,  lined  with  five-eighths  inch 
of  pure  Rosendale  cement,  without  sand,  moulded  within  the  iron 
pipe  by  placing  in  it  a  brass  pipe  the  size  of  the  desired  duct,  and 
pouring  the  cement  into  the  surrounding  annular  space,  the  brass 
pipe  being  readily  withdrawn  after  the  cement  has  slightly  hardened. 
The  sections  of  this  duct  are  connected  by  moulding  in  the  cement 
an  external  and  internal  joint  of  spherical  form,  so  that  a  consider- 
able amount  of  change  in  direction  between  two  sections  is  per- 
mitted without  throwing  the  ducts  out  of  alignment — the  external 
and  internal  joints  fitting  each  other  on  the  ball-and-sock- 
et principle.  This  form  of  conduit  is  laid  in  a  bed  of 
concrete,  exactly  as  has  been  described  for  the  iron  ducts. 
the  construction  being  designed  to  take  the  place  of  the 
iron  ducts,  with  the  advantage  that  the  construction  is  cheap- 
er and  the  ducts  are  internally  smoother,  so  that  a  greater  length  of 
cable  may  be  drawn  into  the  ducts  at  one  trnie  without  an  unneces- 
sarily heavy  tension  being  applied  to  the  cable  ends.  It  is  also 
claimed  for  this  conduit  that  the  cement  can  have  no  effect  upon  the 
insulation  or  the  lead  of  cables  drawn  in,  but  use  has  not  indicated 
that  the  system  has  any  advantage  in  these  respects  over  an  iron 
pipe,  since  whatever  effect  of  corrosion  may  take  place  on  the  insu- 
lation or  the  lead  of  the  cable  covering  is  due  rather  to  corrosive 
principles  present  in  the  water,  which  may  filter  in  or  condense 
within  the  ducts  themselves,  .md  protection  from  this  effect  is  now 
so  well  understood  that  such  corrosion  is  not  to  be  feared  in  any 
satisfactory  system  of    duct  construction. 

The  telephone  companies  throughout  the  country  employ  a  very 
large  amount   of    conduit   made   with   terra   cotta   ducts.     The   first 


system  of  this  kind  was  that  of  the  Lake  conduit,  originally  used  in 
Washington,  D.  C.  The  Lake  conduit  is  made  of  glazed  earthen- 
ware about  1  inch  tnick,  with  two  or  lour  rectangular  ducts,  each 
J  by  4  inches,  the  lengths  of  the  sections  of  conduit  being  not  over 
4  feet.  These  lengths  are  laid  with  abutting  ends  and  served  with 
wrapping  or  burlaps,  which  is  then  impregnated  with  hot  asphaltuni, 
cl'tc  being  taken  that,  the  temperature  of  the  asphaltum  is  not  so 
great  as  to  destroy  the  strength  of  the  burlaps.  These  ducts  are 
then  laid  upon  a  bedding  of  concrete  and  protected  at  the  sides  and 
over  the  top  by  concrete,  liquid  cement  being  poured  in  between 
the  various  parallel  sections  ol  conduit,  in  order  to  cement  the 
whole  into  a  solid  mass.  This  makes  a  duct  which  is  internally  very 
smooth,  and  into  which  cables  may  readily  be  drawn,  although  on 
account  of  the  large  size  of  the  ducts  it  is  uneconomical  to  lay  but 
one  cable  in  a  duct,  which  at  times  necessarily  interferes  with  the 
ready  withdrawal  of  single  cables  for  repairs.  In  this  construction 
the  McRoy  conduit  has  succeeded  the  Lake,  being  constructed  of 
better  materials  and  more  carefully,  so  that  it  is  stronger,  smoothc 
and  more  impervious  to  water. 

The  most  recent  improvement  in  this  sys'tem  consists  in  the  use 
of  a  single  duct  of  terra  cotta  or  hollow  tile.  These  hollow  tiles  are 
made  of  earthenware,  square  in  cross  section,  from  18  inches  to  2 
feet  long,  pierced  by  a  duet  about  2j^  inches  in  diameter,  with  an 
internal  and  external  shoulder  at  the  opposite  ends  for  joining  the 
different  pieces  of  tile  and  keeping  them  in  perfect  alignment.  This 
system  is  laid  on  a  bed  of  concrete,  the  separate  tiles  being  laid  up 
in  cement,  making  a  solid  tiling  wall,  and  the  construction  is  found 
to  have  the  great  advantage  of  internal  smoothness,  together  with 
the  advantage  of  having  a  separate  duct  for  each  cable,  which  is  not 
possessed  by  the  Lake  construction,  although  for  the  same  number 
of  cables  it  is  slightly  more  expensive  than  the  rectangular  earthen- 
ware pipe.  In  any  system  where  terra  cotta  is  used  it  is  necessary 
to  avoid  easily  fusible  materials  containing  a  large  proportion  of  so- 
dium, since  such  materials  are  readily  decomposed  by  escaping  cur- 
rents producing  metallic  sodium,  which  may  cause  gas  explosions  in 
the  ducts. 

It  has  been  already  stated  that  while  attention  might  be  paid  to 
the  relative  insulating  properties  of  these  various  conduits,  at  the 
same  time  this  property  does  not  determine  the  character  of  the 
cable  to  be  employed.  It  has,  however,  been  found  that  this  insulai 
ing  property  must  be  considered  in  all  service,  for  when  a  metallic 
duct  is  used  and  a  cable  is  defective  at  any  point,  the  cable  is  im- 
mediately grounded  where  it  is  defective;  but  where  ducts  of  cement, 
serra  cotta  or  wood  are  employed  the  cable  is  not  well  grounded  in 
every  part,  and  in  consequence  difticulties  are  sometimes  encoun- 
tered with  lead-incased  cables  grounding  on  each  other,  rather  than 
through  the  ducts,  causing  the  destruction  of  good  cables  w^here 
they  touch  defective  cables,  unless  care  is  taken  to  solidly  connect 
the  lead  sheathing  of  each  cable  with  some  form  of  ground  at  fre- 
quent intervals. 

In  all  underground  systems  it  ii  necessary  to  provide  boxes  or 
vaults  for  the  making  of  connections  between  cables  and  for  the  at- 
tachment of  feeders.  Even  trunk  cables  cannot  be  handled  in 
lengths  greater  than  1000  feet,  drawn  into  the  duct  500  feet  in  either 
direction  froin  a  centre,  and  in  consequence  all  duct  systems  must  be 
made  .-'.ccessible  at  distances  not  greater  than  500  feet  apart.  These 
frequent  points  of  accessibility  are  not  absolutely  necessary  in  the 
built-in  construction,  although  it  is  difficult  to  handle  lead-incased 
cables  in  lengths  much  greater  than  1000  feet,  except  for  the  small- 
est cables,  since  the  weights  of  longer  lengths  prove  to  be  suflicient 
for  the  upper  layers  to  crush  the  insulation  of  the  underlying  layers 
on  shipping  reels.  Where  solid  or  built-in  systems  are  employed 
points  of  accessibility  are  provided  in  small  junction  boxes,  con- 
taining a  system  of  contacts  which  may  be  interconnected  in  any 
desired  manner  by  wires  or  fusible  strips,  the  junction  boxes  them- 
selves being  made  small  and  thoroughly  water-tight,  the  common 
form  being  that  of  iron  boxes  cast  in  a  single  piece,  w^ith  a  lid  made 
tight  by  a  gasket.  As  this  form  of  construction  contemplates  only 
one  system  of  cables  in  each  junction  box.  the  various  cables  of  the 
system  being  interconnected  merely  by  uninsulated  conductors, 
there  is  no  necessity  for  the  junction  box  to  be  larger  than  will  be 
required  by  the  presence  of  the  conductors — the  workman  making  a 
change  never  being  required  to  enter  the  box  itself.  Several  forms 
of  such  junction  boxes  have  been  developed,  but  those  systems 
which  are  most  complete  are  the  ones  adapted  to  the  Edison  and 
Siemens-Halske  underground  systems. 
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In  the  draw-in  and  draw-out  systems  larger  junction  boxes  must 
be  provided,  since  in  general  the  ducts  uf  these  systems  are  far  be- 
low the  street  level,  and  in  consequence  the  splicing  of  the  cables 
must  be  done  by  a  workman  standing  within  the  junction  box  itself. 
These  are  then  called  "splicing  vaults"  or  "manholes."  The  size  of 
a  splicing  vault  depends  largely  upon  the  depth  of  the  conduit.  In 
certain  localities  where  the  ground  does  not  freeze  to  a  great  depth 
during  the  winter  and  where  the  traffic  is  light,  it  is  possible  to  lay 
the  conduits  at  a  shallow  depth  and  near  the  curbs,  or  under  the 
sidewalks.  When  this  is  possible,  it  is  easily  seen  that  the  presence 
of  workmen  on  the  streets  splicing  cables  is  not  so  objectionable 
as  where  the  work  must  be  done  in  the  centre  of  the  streets.  Ac- 
cordingly, for  this  class  of  construction  the  splicing  vaults  are  made 
small  and  called  "handholes,"  as,  for  example,  where  the  ducts  are 
laid  about  2  feet  below  the  street  surface,  handholes  4  feet  square  by 
4  feet  deep  are  found  to  be  sufficient,  the  workman  splicing  the 
cable  sitting  on  the  street  with  his  legs  hanging  into  the  handhole, 
splicing  with  the  cable  in  his  lap;  but  where  this  shallow  construc- 
tion is  not  possible  the  splicing  must  be  done  at  the  bottom  of  the 
hole,  and  for  this  reason  the  splicing  vault  must  be  large  enough  for 
the  splicer  to  work  rapidly  and  without  interference  with  neighbor- 
ing cables,  the  size  of  the  vault  depending  somewhat  on  the  number 
of  cables  and  upon  their  character,  although  a  splicing  vault  should 
never  be  less  than  4  feet  square,  from  which  size  they  increase  to  8 
feet  square  in  some  of    the  larger  systems. 

Even  where  but  few  cables  are  to  be  installed  a  splicing  vault  4 
feet  square  is  found  to  be  an  inconvenient  place  in  which  to  work, 
and  where  three  or  four  ducts  lead  into  the  vault  they  are  rarely 
made  less  than  5  feet  square— 6  feet  being  considered  the  standard 
size  in  the  larger  cities.  The  depth,  of  course,  depends  upon  the 
depth  of  the  ducts,  although  the  floor  of  the  splicing  vault  should 
always  be  at  least  18  inches  below  the  lowest  cable  ducts,  on  account 
of  the  convenience  of  the  workmen,  who  should  not  be  obliged 
to  work  in  an  e:jceedingly  uncomfortable  position,  and  on  account 
of  the  fact  that  these  splicing  vaults  form  catchbasins  for  any  water 
which  finds  its  way  into  the  conduit  system,  the  ducts  being  gener- 
ally laid  with  a  grade  toward  the  splicing  vaults.  If  a  good  depth  of 
vault  below  the  lowest  duct  is  provided,  then  any  moderate  amount 
of  water  accumulating  within  the  system  will  lie  harmlessly  in  the 
bottom  of  the  vaults,  and  can  easily  be  removed  by  pumping. 
Where  the  ducts  are  on  a  line  with  the  bottom  of  the  splicing  vaults 
the  cables  will  often  lie  in  water,  and  the  deterioration  of  their  cov- 
ering is  hastened. 

Cast  iron  splicing  vaults  have  been  proposed  and  are  used  to  a 
limited  extent  where  small  vaults  are  required,  but  there  is  no 
special  advantage  in  the  employment  of  cast  iron,  since  it  is  found 
to  'be  very  difificult  to  make  these  cast  iron  boxes  thoroughly  gas 
and  water  tight  at  the  points  where  the  cable  ducts  enter.  Accord- 
ingly, the  common  construction  consists  of  a  brick  wall  laid  upon  a 
concrete  floor,  the  brick  being  laid  in  cement  and  coated  internally 
with  a  plaster  of  cement.  Such  a  form  of  floor  is  penetrated  by 
dampness,  but  a  large  amount  of  water  cannot  pass  through  the 
walls,  nor  are  the  walls  extremely  permeable  to  gases.  In  any  sys- 
tem, therefore,  the  size  of  splicing  vault  should  be  as  great  as  a 
reasonable  cost  of  construction  will  allow,  although  an  excessive 
size  increases  the  cost  of  cable  laying,  for  the  cables  cannot  be  car- 
ric<l  straight  across  the  vaults  from  duct  to  duct,  but  must  follow  the 
walls  and  be  hung  upon  hooks  set  in  the  brickwork,  in  order  that 
each  cable  may  be  readily  accessible  lor  renewals  or  repairs;  and 
where  very  large  vaults  arc  provide<l  there  is  a  waste  of  cable, 
increasing  resistance  and  cost,  as  the  cable  is  carried  around  the 
walls. 

At  one  time  it  was  thought  possible  to  splice  all  cables  on  the 
street,  without  reference  to  the  depth  of  the  ducts,  the  cables  of 
different  ducts  being  both  carried  up  to  the  street  level,  and  spliced 
in  a  head,  which  was  then  fastened  to  the  side  wall  of  the  ducts;  but 
not  only  did  this  form  of  construction  increase  the  length  of  useless 
cable,  but  also  such  "heads"  formed  convenient  steps  for  workmen 
entering  the  sv'icing  vaults,  and  where  the  vaults  were  lrc(|iicnlly 
entered  the  cables  were  soon  injureil  by  being  used  in  this  improper 
manner.  Often  where  the  cables  arc  carried  around  the  side  w.dls 
there  is  a  great  temptation  for  workmen  to  use  them  in  entering  and 
leaving  the  vaults,  unlr'>'.  they  are  so  lorate<I  that  they  are  inconven- 
ient (or  this  purpose,  ami  in  consequcnre  ihey  should  be  so  placed 
where  it  is  polsibic;  the  manhole  (or  entering  the  vault  being  on 
one  side  o(  smaller  vaults,  or  in  the  center  of   large  viiults,  so  that  a 


man  cannot  readily  let  himself   down  throilgh  the  manhole  and  rest 
his  feet  on  the  cables. 

The  two  great  difficulties  found  in  underground  construction  arise 
from  the  presence  of  water  and  gas  within  the  ducts.  Water  may 
enter  either  from  condensation  of  moisture  from  air  which  is  ad- 
milted  whenever  the  construction  is  opened,  or  from  overflowing  of 
the  streets  where  the  manhole  covers  are  not  thoroughly  tight.  Gas 
penetrates  the  conduits  through  the  walls  of  the  splicing  vaults,  and 
even  through  the  ducts  themselves  when  there  are  gas  leaks  in  the 
neighborhood.  In  the  oldest  cities  such  gas  leaks  are  almost  al- 
ways present,  and  it  has  been  found  to  be  practically  impossible  to 
keep  the  ducts  entirely  free  from  its  presence.  There  is  a  difference 
of  opinion  among  engineers  as  to  the  best  methods  of  removing 
these  difficulties.  In  New  York,  where  both  water  and  gas  have 
given  a  great  deal  of  trouble,  it  has  been  found  necessary  to  con- 
nect splicing. vaults  throughout  the  territory  where  gas  leaks  are 
plentiful  by  6-inch  pipes,  through  which  a  current  of  air  is  contin- 
ually blown.  Storm  water  is  kept  out  by  the  use  of  perfectly  tight 
manhole  covers,  and  as  it  is  impracticable  to  securely  fasten  the 
covers  on  the  street  level,  where  they  are  continually  subjected  to 
vibrations  by  the  traffic  passing  over  them,  double  manhole  covers 
are  employed,  the  inner  cover  being  seated  on  a  gasket  and  screwed 
tightly  in  place,  while  the  outer  cover  is  held  down  simply  by  its 
own  weight,  which  in  these  cases  amounts  to  300  or  400  pounds. 

When  a  tight  conduit  construction  of  this  kind  is  employed  and 
an  air  pressure  kept  on  the  inside  of  the  ducts  by  blowing  through 
the  6-inch  pipe,  gas  does  not  seriously  enter,  nor  is  there  trouble 
from  storm  water,  while  the  water  of  condensation  is  continually  re- 
moved by  the  blast  of  air,  which  serves  the  double  purpose  of  keep- 
ing the  ducts  free  from  gas  and  moisture;  but  as  this  entails  a  con- 
siderable expense,  both  for  the  original  laying  of  the  ventilating 
pipe  and  for  the  operation  of  the  blowing  system,  it  cannot  be  con- 
templated except  where  a  large  number  of  ducts  are  laid  and  where 
the  difficulties  from  water  and  gas  are  serious.  Small  amounts  of 
gas  are  readily  removed,  either  by  ventilation  through  the  manhole 
covers  themselves,  or  by  means  of  auxiliary  pipes,  led  up  to  the 
tops  of  neighboring  buildings.  Such  pipes  have  sometimes  been  at- 
tached to  neighboring  arc  light  poles,  but  this  is  at  the  present  time 
considered  to  be  a  source  of  danger,  for  the  gas  within  the  duct  may 
be  ignited  by  the  arc  whenever  an  explosive  compound  flows  out 
through  the  ventilating  pipe. 

In  Chicago  it  is  found  that  single  heavy  manhole  covers,  pierced 
with  holes,  afl'ord  ventilation  and  prevent  the  presence  in  the  ducts 
of  an  excessive  amount  of  gas,  although  many  engineers  hold  that 
this  is  again  a  source  of  danger,  on  account  of  the  possibility  of 
gas  coming  out  through  the  covers  and  being  ignited  by  .means  of 
lighted  cigars  falling  upon  the  covers.  Indeed,  no  form  of  a  venti- 
lated duct  seems  to  free  the  construction  so  completely  from  gas 
that  it  is  safe  for  workmen  to  enter  the  splicing  vaults  until  the  gas 
has  been  well  pumped  out  by  means  of  a  hand  blower,  and  in  such 
ducts  it  is  generally  necessary  to  continually  force  into  the  vault  a 
supply  c:  fresh  air  for  the  workmen  whenever  there  is  a  likelihood 
of   a  large  amount  of   gas  being  present. 

On  account  of  the  great  expense  of  construction  of  the  splicing 
vaults  in  the  draw-in  and  draw-out  systems,  au.xiliary  cable  ducts 
must  be  laid  for  house-to-house  feeding  systems.  These  auxiliary 
duct  systems  contain  only  a  few  ducts,  and  are  provided  with  hand- 
holes  at  every  alternate  house;  the  form  of  conduit  construction 
which  has  been  found  to  be  most  satisfactory  for  this  purpose  being 
a  cast  iron  duct  made  in  two  halves,  containing  from  six  to  eight 
separate  ducts,  the  conduit  itself  being  laid  in  sections  of  about  6 
feet,  the  halves  cemented  together  by  plumbers'  |)Utty,  and  cast  iron 
manholes  being  placed  at  every  junction  jxiint. 

In  this  country  the  only  systems  that  have  been  satisfactorily  em- 
ployed arc  the  solid  constructions  of  Ivdison  and  Siemens,  in  which 
the  cables  arc  each  inclosed  in  their  own  protection,  and  the  draw-in 
and  draw-out  systems  with  auxiliary  ducts  for  service;  but  in  Eng- 
laiul  and  on  the  Continent  wires  have  been  satisf.ictorily  laid  in 
trenches,  the  attempt  being  to  apply  the  principles  of  overhead 
construction  in  incloseil  trtiuhcs  iinrlergrouiul.  The  most  satisfac- 
tory construction  of  this  character  is  that  developed  in  luigland  by 
Crompton,  who  provides  a  water-tight  trench  laid  as  near  as  pos- 
silile  to  the  surface  of  the  street,  the  wires  being  su|)ported  on  in- 
sulators located  about  20  yards  apart  and  made  accessible  by  hand- 
holes.  In  order  that  spans  of  20  yards  ran  be  allnwcd  and  the  ex- 
pense of    lying  the  conductors  to  the  insulators  In-  iicil  too  great. 
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at  points  about  200  yards  apart  the  conductors  are  firmly  held  t)y 
clamps,  into  which  they  are  fastened  after  the  conductors  are 
strained  until  they  hang  at  a  safe  distance  above  the  bottom  of  the 
conduit.  In  this  system  no  auxiliary  service  conduits  are  necessary, 
since  all  service  wires  may  be  connected  at  the  handholes. 

On  the  Continent  a  similar  construction  has  been  adopted,  but 
the  straining  of  the  conductors  has  not  been  attempted,  and  in 
consequence  they  are  necessarily  supported  at  more  frequent  inter- 
vals. In  Crompton's  construction  the  supports  are  glass  insulators 
held  in  wood  balks,  which  are  set  into  the  concrete  of  the  trench, 
while  the  Continental  system  employs  balks  made  of  pottery.  These 
have  'been  found  to  give  trouble  from  the  fact  that  no  petticoat  is 
provided  for  the  pottery  balks,  and  furthermore,  the  character  of 
the  pottery  is  such  that  on  account  of  the  porous  material  used  they 
become  saturated  with  moisture;  and  it  is  further  stated  that  the  es- 
cape of  current  has  in  some  cases  formed  a  deposit  of  sodium, 
which  ignites  in  the  presence  of  moisture  and  causes  gas  explosions. 
Such  excessive  leaks  and  gas  explosions  have  not  been  encountered 
in  Crompton's  system,  which  has  stood  the  test  of  severe  service 
and  potentials  up  to  500  or  1000  volts. 

In  America  the  smaller  towns  have  not  as  yet  demanded  under- 
ground construction  where  a  house-to-house  distribution  is  contem- 
plated, merely  the  trunk  lines  and  feeders  being  buried,  which  can  be 
done  cheaply  with  insulating  cables  laid  in  wood  ducts,  and  in  conse- 
quence the  trench  system  has  not  as  yet  found  a  foothold  here,  but 
with  the  extension  of  electric  lighting  and  power  plants  it  certainly 
seems  that  this  form  of  construction  should  be  more  carefully  con- 
sidered, as  it  is  especially  adaptable  in  those  cities  where  frost  does 
not  penetrate  to  a  great  depth,  and  where  the  weight  of  the  surface 
traffic  is  not  likely  to  injure  the  trench  construction,  especially  since 
in  such  cities  it  is  difficult  to  obtain  workmen  who  are  capable  of 
satisfactorily  splicing  insulated  cables  and  making  connections  to 
surface  wires.  The  particular  form  of  trench  construction  and  the 
insulators  employed  by  Crompton  are  those  which  are  adapted  to 
the  materials  to  be  had  in  England,  and  in  consequence  the  employ- 
ment of  the  Crompton  system  would  not  always  lead  to  the  cheapest 
form  of  trench  to  be  used  in  this  country,  since  the  materials  avail- 
able for  trenches  and  insulators  will  necessarily  vary  with  the  local- 
ities, while  the  character  of  the  trench  itself  will  vary  with  the 
character  of  the  soil  in  which  it  is  laid  and  the  difficulties  to  be  en- 
countered from  the  probable  presence  of  other  underground  con- 
struction, as  well  as  with  the  street  traffic  which  must  be  borne. 

It  is  seen,  therefore,  that  we  have  up  to  the  present  time  devel- 
oped very  thoroughly  a  satisfactory  system  of  underground  con- 
struction for  the  larger  cities,  although  we  have  not  as  yet  attacked 
the  problem  of  underground  work  and  house-to-house  distribution 
in  the  secondary  towns.  These  points  must  carefully  be  borne  in 
mind  in  comparing  the  work  which  is  considered  as  standard  in  this 
country  with  the  various  systems  which  have  been  satisfactorily  em- 
ployed abroad,  and  as  the  laying  of  wires  underground  shall  pro- 
ceed it  is  not  safe  to  presume  that  we  have  as  yet  exhausted  the  pos- 
sibilities of  satisfactory  service  with  economical  construction,  for  it 
is  probable  that  in  some  cases  built-in  systems  can  be  developed  and 
in  others  that  insulated  conduits  may  be  employed,  and  that  in  some 
cases  the  best  service  could  be  obtained  by  the  use  of  a  form  of 
trench. 


Lightning  and  Lightning  Arresters. 


BY    H.    E.    RAYMOND. 

Having  had  a  number  of  communications  regarding  the  use  of  an 
overhead  barbed  wire  for  protection  against  what  I  termed  a  "di- 
rett  stioke,"  I  think  I  may  be  justified  in  making  my  meaning 
more  clear.  Endeavoring  to  cut  down  the  article  on  lightning  and 
lightning  arresters*  into  as  small  a  space  as  possible  I  allowed  a 
number  of  ideas  to  be  taken  for  granted,  and  in  this  case  seem  to 
have  incurred  a  general  misconception. 

In  niv  experience  I  have  known  but  few  cases  where  a  line  was 
struck  by  a  "thunder  bolt."  The  first  and  second  split  up  the 
poles,  and  in  one  case  burned  out  an  armattjre,  while  the  third  blew 
an  arrester,  installed  on  a  pole,  all  to  pieces,  tearing  down  wire  and 
a  piece  of  the  pole.  It  must  not  be  imagined  that  by  the  term 
"direct  stroke"  I  meant  such  instances.  It  was  used  more  to  dis- 
tinguish, from  inductive  charges,  gradual  charging,  etc.,  the  effect 
on  an  electric  line  of  a  severe  local  discharge.     If  we  refer  to  the 
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accompanying  figure  it  will  be  seen  that  a  discharge  often  consists 
of  main  paths,  with  a  large  number  of  branch-like  side  flashes,  while 
furthermore  the  space  between  is  frequently  alTected  by  a  brush-like 
or  diffused  electrostatic  condition.  Suppose  our  line  ran  in  the 
neighborhood  of  A,  B  or  C.  It  would  then  be  influenced  by  the 
discharge  in  the  main  path  or  the  direct  stroke,  and  the  severity  of 
this  influence  would  depend  on  the  intensity  and  proximity  of  this 
stroke.  Ii  it  should  lie  in  the  positions  a,  b  or  c  it  would  be  affect- 
ed only  by  the  minor  flashes  or  the  brush-like  discharge.  Both 
the  action  of  arresters  on  a  line,  and  the  view  of  the  lightning  dis- 
charge show  a  much  greater  apparent  volume  in  this  direct  path 
than  in  the  side  flashes.  I  have  watched  different  forms  of  arrest- 
ers in  action  on  a  dead  line — i.  e.,  with  no  dynamo  current  flowing. 
The  discharge  through  them  was  by  no  means  unvarying.  While 
many  forms  acted  alike  at  the  same  discharge  the  nature  of  the 
discharges  was  very  variable.  When  the  lines  were  affected  by  an 
induced  charge  the  spark  was  small  and  the  snap  light;  when  a 
heavy  discharge  took  place  near  them,  the  report  and  flash  through 
the  arresters  was  like  that  of  a  rifle. 

A  proper  installation  of  arresters  with  a  low  striking  p^cential 


will  generally  be  reliable  for  protection  from  the  discharges  from 
the  side  flashes,  the  induced  charges,  the  gathering  of  static  elec- 
tricity from  the  atmosphere,  winds,  etc.,  but  it  would  require  an 
enormous  installation  of  station  and  line  arresters  to  adequately 
protect  any  system  from  the  effects  of  a  very  heavy  "main  path" 
discharge  in  close  proximity  to  the  line.  As  I  opposed  the  idea  of 
a  large  number  of  line  arresters,  on  a  transmission  line,  I  advo- 
cate the  use  of  the  overhead  grounded  wire  as  an  auxiliary  pro- 
tection from  these  direct  strokes.  The  wire  will  not  prove  a  com- 
plete protection  in  itself,  but  it  will  and  does  tend  to  lessen  the 
"volume"  of  the  severe  discharges  and  thus  enable  the  arresters 
to  discharge  from  the  line  proper  what  consists,  then,  almost  en- 
tirely of  an  electrostatic  charge  without  appreciable  volume.  It  is 
the  apparent  volume  we  wish  to  take  care  of. 


A  Simp'e  Method  of  Renewing  Dry  Batteries. 


To  renew  an  ordinary  commercial  dry  battery  when  exhausted 
it  is  only  necessary  to  perforate  the  sides  and  bottom  with  a 
dozen  or  more  holes,  the  simplest  method  of  accomplishing  this 
being  with  the  aid  of  a  steel  wire  nail  and  a  hammer.  The  battery 
should  then  be  placed  in  a  vess&l  containing  water,  and  it  wiil 
be  ready  for  almost  immediate  use  with  a  new  life  as  long  or 
longer  than  that  already  obtained.  In  renewing  a  battery  of  such 
cells  they  should  not,  of  course,  be  placed  in  the  same  vessel  of 
water,  as  the  shell  of  the  battery  is  one  electrode,  unless  all  the 
cells  are  placed  in  multiple.  In  case  they  are  in  series  connection 
they  should  be  placed  in  separate  vessels,  and  if  the  latter  are 
metallic  thev  should  be  insulated  from  each  otUer. 
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Dynamos,  Motors  and  Transformers. 

AGING  OF  TRANSFORMER  IRON.  Klinker.  Lond. 
"Elec."  June  24. — ^^\  short  note  referring  to  Roget's  recent  paper 
(see  ""Digest,"  July  2).  He  confirmed  the  discovery  that  at  a  cer- 
tain temperature  the  iron  commences  to  improve  after  having  aged. 
He  has  made  an  extensive  series  of  aging  tests  on  different  kinds 
of  iron;  in  one  a  sample  of  Swedish  iron  was  placed  in  an  oven  at 
90°  C. ;  its  initial  hysteresis  loss  was  0.15  watt  per  pound  at  2500 
lines  per  sq.  cm.  and  100  cycles  per  second;  this  was  the  lowest  fig- 
ure he  ever  found:  after  twenty-six  days  at  this  temperature  the 
hysteresis  loss  'became  0.31  watt  per  pound;  after  seven  days  at 
120°  C.  the  hysteresis  loss  was  0.19. 

EXCITATION  FROM  HALF  THE  DYNAMO  VOLTAGE. 
Sengel.  ""Zeit.  fuer  Elek.,"  June  19. — A  brief  abstract  of  a  paper 
read  before  the  Union  of  German  Elec.  Engs.  A  continuous-cur- 
rent machine  is  provided  with  a  ring  contact  which  is  connected  to 
one  point  of  the  armature  winding,  and  is  provided  with  a  brush  for 
leading  off  the  alternating  current;  if  the  field  is  connected  between 
that  brush  and  one  of  the  other  two  on  the  commutator,  then  only 
the  rectified  component  of  this  current  will  act  on  the  field  magnet 
coils  to  excite  it;  the  reverse  current  will  be  negligibly  small,  owing 
to  the  large  self-induction  of  the  field  coil;  these  coils  are  there- 
fore excited  by  half  the  voltage  of  the  dynamo,  and  this  is  said  to 
have  some  advantages  in  practice. 


CRANE  AND  ELEVATOR  MOTORS.— '"Elec.  Eng^-'lune  23. 
— A  brief,  illustrated  description  of  the  Westinghouse  motors  for 
these  purposes. 

Lights  and  Lighting. 

KKC  LAMPS.  Richard.  "'L'Eclairage  Elec,"  June  18.— Brief 
but  well  illustrated  descriptions  of  improvements  in  arc  lamps, 
taken  from  patent  specifications. 

.\RC  LAMP. — Lond.  "Elec.  Eng.,"  June  24. — An  illustrated  de- 
scription of   the  Cotsworth  lamp. 


STREET  ILLUMINATION.  Hopkins.  "Elec.  Eng.,"  June 
30. — \  short,  illustrated  afrticle  enumerating  the  requirements  of 
satisfactory  lighting.  In  a  table  he  shows  from  an  actual  case  how 
many  of  the  gas  and  naphtha  lamps  were  extinguished  by  wind 
while  the  arc  lamps  kept  burning.  A  diagram  shows,  in  the  form 
of  circles,  the  relative  light-producing  power  obtained  for  $100  by 
the  arc  light  and  by  gas  and  naphtha  burners.  He  recommends 
that  the  present  arc  lights  be  sub-divided  into  three  or  four  sjnaller 
ones,  and  predicts  that  the  tower  system  will  soon  go  out  of  use. 

Power. 

POWER  DISTRIBUTION  PLANT  NEAR  PRAGUE. 
"Elek.  Zeit.,"  June  2?,. — \  long,  well  illustrated  description  of  the 
power  plant  at  the  Government  Railway  Works  at  Laun:  all  the 
power  is  supplied  electrically.  The  power  machine  is  a  three-phase 
alternator,  and  the  motors  connected  with  it  are  largely  those  which 
are  started  and  stopped  frequently  and  must  have  a  large  starting 
torque:  a  well  illustrated  description  of  this  alternator  is  given,  in- 
cluding curves  and  working  drawings  with  dimensions.  Among 
the  applications  arc  a  traveling  crane,  a  traveling  platform  for  lo- 
comotives, an  elevator,  etc.,  all  of  which  are  illustrated.  The  ma- 
chinery was  designed  by  Kolben. 

STEAM-USING  PLANT.— Lond.  "Elec,"  June  24.— A  reprint 
of   the  discussion  of  JeckclU'  paper. 


FURNACE  FOR  BURNING  REFUSE.-"St.  R'y  Jour.," 
July. — The  burning  of  ordinary  town  refuse  and  garbage  for  gen- 
erating power  has  been  employed  to  a  considerable  extent  in  Eng- 
land with  satisfactory  results,  the  fuel,  of  course,  costing  nothing. 
Such  a  furnace  is  described  and  illustrated,  the  chief  feature  con- 
sisting in  the  use  of  forced  draft,  provided  by  steam  jets,  in  which 
superheated  «tcam  ii  used.  Some  tests  made  at  Rochdale,  Eng- 
land, show  the  total  water  cvaiKjratc<l  from  ^12°  Falir.  was  i 
pound  of  water  to  1. 97  pounds  o(  refuse,  the  steam  pressure  be- 
ing H  atmospheres. 

POWER  TRANSMISSION  ON  WARSHIPS.  Dickie.  "Cis- 
sicr's  Mag.."  July. — A  long  abstract  of  his  recent  paper  before  the 
American  .Society  of  Mcch.  Engs,,  in  which  he  compares  steam, 
water,' compressed  air  and  clertririly,  favfiring  the  latter  and  claim- 
ing that  every  function  requiring  power  on  a  warship  can  be  per- 
formed bv  rleriric  motors  without  involving  ^hc  use  of  anything 
except  well-known  and  tried  merhaiiism. 

Traction. 

HALIFAX.— Lond.  "I''.lrr.  Rev.,"  June  24— A  long,  illustrated 
description  of  this  municipal  line,  which  has  just  been  started,  and 
which  is  said  to  be  the  first  rr,mbincd  lighting  ami  tramway  system 
in  that  rountry  in  which  the  pl.int  is  controlletl  entirely  by  the  mu- 
nicipality; work  on  similar  linos  I*  being  carried  out  at  Glasgow. 


Hull,  Bradford  and  Plymouth.  The  streets  appear  to  be  extreme- 
ly hilly;  the  single  generator  is  driven  by  ropes;  the  lighting  plant 
is  run  with  alternating  currents;  a  motor-alternator  is  to  be  added, 
and  will  consist  of  a  continuous-current  machine  driven  by  ropes 
from  an  alternating-current  motor;  there  is  also  a  battery  of  270 
accumulators,  having  a  discharge  of  200  amperes  for  six  hours;  it 
is  to  act  as  a  fly  wheel,  is  to  run  the  whole  tramway  during  the 
peak  of  the  lightning  load  and  during  the  early  morning  hours,  and 
by  reversing  the  motor-alternator  it  will  run  tlie  alternating  current 
lights  during  the  hours  of  light  load;  thus  the  alternating  plant  may 
be  shut  do.vn  during  the  night. 

MONTPELLIER.-^"L;Eclairage  Elec,"  June  18.— A  brief  de- 
scription of  the  electric  railway. 

NO  TROLLEY  CARS  IN  LONDON.— Lond.  "Elec.,"  June  24. 
— A  note  stating  that  the  London  County  Council  has  vetoed  every 
proposed  introduction  of  the  trolley  system  within  the  area  which 
it  controls. 

ELECTRIC  TR.\CTION.  Stewart.  Lond.  "Elec.  Rev.."  June 
24. — A  reprint  of  a  short  paper  read  before  the  Municipal  Electri- 
cal Association.  It  is  directed  more  to  the  managers  than  to  the 
engineers.  He  recommends  that  current  should  be  supplied  from 
the  existing  lighting  station:  he  advocates  municipal  ownership.  A 
table  is  given  for  three  small  and  three  large  stations,  showing  that 
they  could  afiford  to  sell  the  required  number  of  units  at  3.48  cents 
per  unit  and  make  a  profit  of    i  cent  per  unit  by  the  transaction. 

ELECTRIC  TRACTION.  Quin.  Lond.  "Elec  Rev.,"  June  24. 
— A  reprint  of  a  Municipal  Electrical  Association  paper,  in  which 
he  reviews  briefly  the  various  elements  in  the  construction  of  elec- 
tric railways.  The  paper  is  discussed  editorially  in  the  same  issue, 
in  which  it  is  remarked  that  it  can  hardly  be  said  to  contribute  any- 
thing new  to  the  common  stock  of    knowledge  on  electric  traction. 

AUTOMOBILE  VEHICLES.  Reyval.  "L'Eclairage  Elec," 
June  18. — A  short  article  on  the  recent  trials  in  Paris,  in  which 
eleven  electric  and  one  petroleum  motor  took  part;  a  more  detailed 
description  is  promised,  the  present  being  only  preliminary.  The 
vehicles  operated  very  satisfactorily;  the  cost  per  km  is  about  I  cent 
per  km  for  the  electric  vehicles  at  the  rate  of  6  cents  per  kw  hour, 
at  which  price  the  electric  energy  may  be  bought  in  Paris;  the  cost 
is  about  50  to  70  cents  per  carriage  per  day,  running  about  36  miles; 
the  kw  hours  for  the  trip  are  also  given  approximately,  and  vary 
in  the  neighborhood  of  10  to  12.  The  cost  of  fuel  for  the  petroleum 
carriage  was  considerably  greater;  with  a  consumption  ot  13  liters, 
at  a  cost  of  12  cents,  the  total  cost  per  day  was  $1.56.  An  impor- 
tant item  in  the  electric  vehicles  is  the  maintenance  of  the  battery, 
concerning  which  no  information  will  be  given  in  the  report:  the 
Fulmen  cells  behaved  well,  and  that  company  will  maintain  the  bat- 
teries at  60  cents  per  day  per  carriage,  making  the  total  cost  $1.20 
per  day,  or  about  double  that  for  the  energy;  this  is  still  less  than 
that  for  the  petroleum  vehicles.  The  c_onclusions  are  that  the  elec- 
tric vehicles  are  practical,  economical  and  in  point  of  comfort  are 
much  better  than  those  operated  by  horses  or  petroleum.  A  short 
account  is  also  given  in  "Eng.  News,"  July  7. 

ELECTRIC  CABS  IN  PARIS.— Lond.  "Elec.  Rev.,"  June  24.— 
Brief  data  from  the  preliminary  tests.  It  appears  that  the  petro- 
leum cabs  have  been  superseded  in  that  city  by  those  driven  electri- 
cally. 

MOTOR  VAN  TRIALS.— Lond.  "Elec.  Eng.,"  June  24.— A 
brief  account  of  the  recent  trials  of  the  Royal  Agricultural  So- 
ciety; most  of   the  vehicles  were  not  electrically  driven. 


PROPOSED  CONSTRUCTION  IN  NEW  YORK.— "St.  R'y 
Jour.,"  July. — The  Third  Avenue  Railroad  Company,  of  New  York, 
will  install  the  electric  conduit  system  on  102  miles  of  track,  of 
which  28.5  miles  are  now  cquippe<l  with  cable.  The  change  from 
cable  to  electricity  is  not  made  to  secure  greater  economy  of  oper- 
ation, but  to  give  a  pleasanter  service  and  to  have  a  miilorm  system 
over  its  entire  line.  The  present  cable  line  was  laid  in  1805,  and 
the  rail  used  was  7  inches  in  height,  and  weighed  80  pounds  per 
yard.  The  joints  in  this  time  have  gone  down  thrce-cighlhs  of  an 
inch.  It  is  estimated  that  2,500,000  cars  have  gone  over  the  line  dur- 
ing the  last  five  years.  The  company  will  use  in  its  new  work  rails 
weighing  from  104  poinids  to  112  pounds,  and  will  increase  the  c.ir- 
bon  in  ils  rails  from  .45  per  cent,  to  .55  per  cent.  The  company  will 
also  install  a  large  rcnir.il  sl.ilion  and  distribute  power  by  the  three- 
phase  system  with  eiglil  or  Irn  •-ub-stations. 

BUI'FALO  RAILWAY  COMPANY'S  STORAGE  B.\TTKRY 
PLANT. — ".St.  K'y  Jour.,"  July. — This  comp.Tny  has  recently  in- 
stalled a  largo  stcj'ragc  battery  for  the  purpose  of  regulating  the 
Ihiclnaliiig  load  due  In  the  ,VX)  or  more  cars  in  use;  this  is  briefly  de- 
M-ribed  and  illustr.iled.  The  station  contains  steam  iniits  of  a  ca- 
pacity of  7(K)0  horsepower,  and  also  fmir  500-hp  generators  sup- 
plied Willi  current  from  Niagara  Falls.  The  storage  battery  consists 
of  uo^  cells  of  the  chloride  type,  having  a  capacity  of  about  1200 
h'lrse-powcr:  the  positive  lerminal   of    the  battery  is  connected   to 
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the  positive  main  bar  of  the  switchboard,  and  tlie  negative  terminal 
with  a  booster  to  the  ground:  the  booster  has  a  capacity  of  2500 
amps,  at  70  volts.  A  diagram  shows  the  effect  of  the  battery  in  reg- 
ulating the  output  of    the  station. 

SCHUYLKILL  VALLEY,— "St,  R'y  Jour,,"  July,— A  short  de- 
scription of  this  line,  about  2J.5  miles  in  lengtli,  near  Philadelphia. 
The  average  output  is  about  400  horse-power  when  thirteen  cars  are 
in  operation,  Init  during  heavy  traffic  eighteen  cars  are  run,  with  an 
output  of  about  925  horse-power,.  The  company  uses  from  5,"/2  tons 
to  6  tons  of  coal  per  day,  costing  $1,90  per  ton.  Employees  are 
paid  $.125  an  hour  and  work  eleven  and  a  half  hours  per  day.  The 
average  life  of  motor  gears  is  about  eighteen  months,  and  of  pm- 
ions  about  eight  months.  The  trolley  wheels  usually  run  about  48,- 
000  km, 

HULL  ELECTRIC  RAILWAY,  Armstrong,  "St.  Ry  Jour,," 
July. — An  illustrated  description  of  this  line,  which  was  formerly 
operated  by  steam  locomotive  power,  but  in  1897  was  equipped  with 
electric  power.  Its  length  is  about  26  miles,  and  considerable  freight 
business  is  done.  The  power  station  contains  six  turbines,  con- 
nected with  one  shaft,  from  which  two  generators  of  325  kw  are 
driven:  there  are  two  electric  locomotives:  one  is  equipped  with 
lour  8a-hp  .motors,  the  other  is  somewdiat  lighter. 

GORNERGRAT  RAILWAY'.— "Eng.  News,"  June  30.— Some 
brief  data  concerning  this  electric  mountain  road,  which  has  been 
referred  to  frequently  in  the  "Digest." 

MEADVILLE.— "St.  R'y  Jour.,"  July.— A  short,  illustrated  de- 
scription of  this  line,  which  comprises  about  io5-^  miles  of  track: 
the  power  house  contains  two  250-hp  condensing  Corliss  engines, 
each  connected  to  a  225-kw  generator. 

ELECTRIC  EQUIPMENT  OF  THE  BROOKLYN  ELE- 
VATED RAILROAD.— "St.  R'y  Jour.,"  July.— On  June  18  the 
first  electric  train  on  the  Brooklyn  Elevated  Railroad  crossed  the 
bridge  to  New  York,  Sections  are  given  of  the  track  at  curves  and 
on  straight  work,  with  the  third  rail  in  place. 

LARGE  STREET  CAR  UNITS.  Brill.  "St.  R'y  Jour.,"  July. 
— .^  short  article  in  which  he  claims  that  the  tendency  in  rolling 
stock  is  toward  the  largest  car  that  can  be  handled  by  two  men: 
this  is  because  it  is  found  that  the  cost  of  operation  depends  prin- 
cipally upon  the  number  of  units  and  not  on  the  size  of  the  cars. 
Installations,  Systems  and  Appliances. 

UNIFORMITY  IN  PLANT  AND  APPARATUS.  Wording- 
ham.  Lond,  "Elec,"  June  24. — A  reprint  of  his  paper,  with  the  dis- 
cussion (see  "Digest,"  last  week).  The  subject  is  als9  discussed  in 
the  leading  editorial.  While  it  is  thought  that  a  large  variety  ex- 
ists in  the  equipment  of  small  stations,  anything  more  than  very 
limited  standardization  is  not  desired  in  the  more  Important  sta- 
tions; it  is  thought  that  the  importance  of  standardization  in  large 
stations  is  greatly  overrated;  the  chief  capital  expenditure  is  under 
the  heading  of  mains;  the  absolute  standardization  of  boilers  is  an 
obvious  impossibility. 

WAKEFIELD. — Lond,  "Elec,"  and  "Elec,  Eng,,"  June  24, — An 
illustrated  description  of  this  station.  This  city  is  the  sixty-ninth  in 
which  the  municipal  authorities  control  the  works.  The  high  pres- 
sure alternating  system,  with  transformer  sub-stations  and  distribu- 
tion on  the  three-wire  system  at  200  and  400  volts,  is  used.  It  has  a 
four-cell  refuse  destructor,  and  is  now  in  full  working  order;  it  will 
supply  steam  at  the  required  pressure  as  far  as  possible;  100  to  200 
horse  power  can  be  developed  from  the  refuse  alone. 

BOOSTER.- — Lond.  "Elec.  Eng.,"  June  24. — Several  explana- 
tions of  the  working  of  a  direct-current  booster,  with  diagrams  of 
the  switch  gear  for  charging  a  battery  from  continuous-current  sup- 
ply mains. 

CENTR.\L  STATION  ACCOUNTS.— Lond.  "Elec,"  June  24. 
— An  analysis  of   the  accounts  of   the  Islington  station. 

Electro-Physics  and  Magnetism,  ft"-"  -- 

THE  ARC  AS  A  TELEPHONE.  Holsten.  "Elek.  Zcit.,"  June 
23. — A  short  communication  stating  that  as  early.as  1893  he  noticed 
a  phenomenon  like  that  recently  described  by  Simon  (see  "Digest." 
April  9").  .'Vn  arc  lamp  made  quite  a  noise  when  run  with  a  contin- 
uous current:  the  noise  was  produced  mainly  when  there  was  spark- 
ing at  the  commutator,  even  though  it  was  only  slight;  it  diminished 
with  the  number  of  the  lamps  in  circuit,  and  is  also  affected  by  the 
length  of  the  arc;  the  noise  is  not  always  produced. 
_  POWERFUL  LABORATORY  ELECTROMAGNET.  Weiss. 
"L'EcIairage  Elec,"  June  18. — \  detailed  description  of  a  magnet 
which  he  has  constructed  for  giving  intense  fields  of  30,000  units, 
and  which  is  more  convenient  and  economical  than  those  formerly 
described;  the  weight  does  not  exceed  220  pounds,  and  the  energy 
required  is  less  than  2  horse-power.  The  best  results  can  be  reached 
with  truncated  cone  pole  pieces,  the  best  angle  for  which  is  dis- 
cussed and  is  shown  to  be  63.5  per  cent,;  the  force  exerted  between 
the  two  poles  is  1320  pounds:  the  frame  is  of  the  rectangular  type 
and  the  apparatus  is  conveniently  mounted  for  introducing  appa- 
ratus between  the  poles.  The  diameter  of  the'  wire  is  2  mm  and 
the  current  9  amperes  for  ten  hours  or  14  amperes  for  ten  min- 
utes, the  number  of  ampere  turns  for  tlie  latter  current  being  50,- 
000;  the  total  resistance  is  about  9  ohms,  thus  requiring  about  125 
volts.  The  fields  for  various  currents  and  distances  between  poles 
are  given.  With  11.4  amperes  and  a  distance  of  3  mm,  the  force 
IS  SO'-SOO.  There  arc  supplementary  coils  near  the  pole  pieces,  which 
he  c'aitns  yield  an  extra  thousand  units;  the  intensity  in  the  pole 


pieces  is  1630  units.     The  proper  cros.s  section  of    the  iron  is  dis- 
cussed, as  also  the  construction  of   an  apparatus  of  a  different  scale. 


EXAMINATION  OF  COAL  BY  X-RAYS.  Couriot,  "Eng. 
and  Min.  Jour.,"  July  2. — A  brief  abstract  of  a  French  Academy 
paper.  He  states  that  X-rays  afford  an  instantaneous  and  certain 
means  for  determining  the  purity  of  mineral  fuel;  coal,  diamond 
and  wood  are  permeable  to  these  rays,  while  silica  and  silicates  are 
opaque;  thus  the  silicious  ash,  forming  constituents  of  coal,  ob- 
structs the  passage  of  the  rays;  owing  to  the  great  transparency  of 
coal,  it  is  not  necessary  to  trim  the  sample,  large  fragments  suf- 
ficing for  the  test;  impurities  are  clearly  shown  as  dark  spots.  A  10- 
incli  spark  coil  will  answer,  with  an  exposure  of  about  five  minutes, 
the  samples  measuring  1.25  to  2  inches.  A  brief  account  is  also 
given  in  "L'EcIairage  Elec,"  June  18. 

ELECTRICAL  DISCHARGE.  Moore  "Amer.  Jour,  of  Sc," 
July. — The  first  part  of  an  article  in  which  he  considers  some  no- 
tions concerning  the  electrical  nature  of  electrical  discharge  in 
gases,  which  are  almost  wholly  dependent  on  the  kinetic  theory  of 
matter;  these  notions  are  not  in  complete  agreement  with  the  con- 
clusions reached  by  some  continental  and  English  physicists. 

ZEEMAN  EFFECT.  Ames,  Earhart  and  Reese.  "Johns  Hop- 
kins Univ.  Circular,"  No.  135:  reprinted  in  "Am.  Jour,  of  Sc," 
July. — 'A  short  account  of  their  investigation  of  certain  variations 
from  the  phenomena  discovered  by  Zeeman. 

Electro-chemistry  and  Batteries. 

PLATING  WITH  A  CADMIUM  AND  SILVER  ALLOY.— 
"L'EcIairage  Elec,"  June  18. — It  is  stated  that  an  alloy  of  cadmium 
and  silver,  containing  from  7  to  8  per  cent,  of  cadmium,  is  better 
for  coating  articles;  the  cadmium  prevents  the  silver  from  tarnishing 
so  easily;  moreover,  the  alloy  is  electropositive  as  compared  with 
nickel  by  0.25  volt,  so  that  a  piece  of  iron  covered  with  this  alloy 
will  be  less  easily  attacked  by  oxygen  and  the  humidity  of  the  air 
than  when  covered  with  nickel.  The  Cowper-Coles  process  for  thus 
covering  articles  is  briefly  described. 

PLATING  ALUMINUM.— "L'EIec,"  June  25.— Various  recipes 
patented  by  Lenseigne  and  Leblanc 


ELECTROLYTIC  COPPER  REFINING.  Ulke.  "Eng.  and 
Min.  Jour.."  July  2. — An  article  on  the  progress  during  the  past 
year,  in  which  the  mechanical  details  of  this  process  have  been  im- 
proved; the  article  is  based  on  what  has  actually-been  accomplished 
at  various  refineries.  Not  only  has  the  quality  of  the  product  been 
improved,  but  the  time  required  has  been  diminished,  so  that  the 
stock  of  copper  locked  up  in  course  of  treatment  is  greatly  re- 
duced: copper  of  100  per  cent,  conductivity  is  now  an  ordinary 
commercial  product. 

SIGNIFICANCE  OF  IONIC  REACTIONS  IN  ELECTRO- 
CHEMISTRY. Kuester.  "Am.  Jour,  of  Sc."  July. — An  abstract 
of  his  article  from  the  "Zeit.  f.  Elektrochem.,"  August,  1897,  which 
was  noticed  in  the  "Digest"  at  that  time. 

Units,  Measurements  and  Instruments. 

INDICATOR  FOR  ROTATING  FIELDS  AND  ALTER- 
NATING VOLTAGES.  Ebert  and  Hoffmann.  "Elek.  Zeit.," 
June  23. — -An  illustrated  description  of  an  interesting  and  simple 
device  for  showing  and  studying  varying  fields  and  potentials.  The 
fact  that  cathode  rays  are  deflected  by  magnetic  forces  and  by  elec- 
tric fields  are  the  principles  on  which  this  apparatus  is  based;  it  will 
show  an  illuminated  curve  representing  the  rotary  field,  Ijy  a  rotat- 
ing cathode  ray  striking  a  phosphorescent  plate  and  thus  enabling 
every  portion  of    the  curve  to  be  seen  and  studied.     The  apparatus 
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is  shown  in  the  adjoining  figure,  tlie  lower  part  of  which  is  the  ca- 
thode ray  tube,  with  the  aluminum  cathode  at  the  bottom;  at  h 
there  is  a  diaphragm  which  sharply  defines  the  beam,  and  above 
this  are  the  various  deflecting  apparatus;  P  is  the  screen  which  fo^ 
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convenience  has  circles  and  rtiameters  drawn  on  it  for  making  ap- 
proximate measurements.  To  produce  the  rotating  field  or  for 
combining  the  fields  of  various  currents,  an  iron  ring,  not  shown, 
is  placed  around  the  tube  near  the  table  M;  this  ring  is  wound  with 
numerous  coils,  which  may  be  variously  combined.  With  a  true  ro- 
tating field  a  perfect  circle  is  produced,  but  if  there  are  pulsations 
this  circle  will  be  deformed;  these  deformations  show  in  how  far 
th^  rotating  field  varies  from  the  true  one;  the  direction  and  magni- 
tude of  the  deviations  are  also  indicated;  the  most  important  fea- 
ture is  that  by  the  use  of  small  condenser  plates  of-  negligible  ca- 
pacity the  time  variation  of  the  voltages  can  be  followed;  more- 
over, the  apparatus  can  be  put  in  any  branch  of  an  alternating 
current  system,  provided  the  voltage  is  high  enough;  in  the  present 
apparatus  it  must  be  at  least  500  to  800,  but  by  means  of  a  small 
transformer  it  could  be  connected  to  even  lower  voltages.  The 
magnetic  field  producing  the  deflection  need  be  only  moderate;  the 
deflection  tai<es  place  in  a  plane  perpendicular  to  the  direction  of  the 
lines  of  force;  if  the  field  rotates  the  beam  will  describe  a  cone; 
if  the  screen  is  coated  with  a  luminous  paint  a  bright  curve  will  be 
produced,  which  can  be  photographed.  In  the  apparatus  which  he 
used  the  field  had  an  intensity  of  about  o.i  lines  of  force  per  sq. 
cm.,  and  this  was  found  to  be  ample.  If  two  small  condenser  plates 
insulated  from  each  other  and  connected  to  an  alternating  current 
be  placed  on  the  two  sides  of  the  tube  the  beam  will  also  be  de- 
flected, and  the  deflections  will  follow  the  time  variations  of  the 
voltage;  the  deflections  take  place  in  a  plane  perpendicular  to  that 
of  the  plates.  If  a  small  magnetizing  coil  is  placed  near  the  tube, 
and  if  between  them  is  placed  a  small  insulating  plate  perpendicu- 
lar to  the  axis  of  the  coil  and  another  plate  on  the  other  side  of  the 
tube,  the  plates  being  connected  to  an  alternating  current  source, 
the  coil  will  produce  a  deflection  perpendicular  to  its  axis  and  the 
condenser  a  deflection  in  the  direction  of  the  axis;  th*  combination 
will  produce  diagrams  like  the  well-known  Lissajous  figures,  from 
which  the  various  forces  may  be  determined.  For  a  moderate  fre- 
quency the  induction  of  the  coil  may  be  neglected  and  the  deflec- 
tiori  of  the  rays  is  therefore  practically  identical  with  the  current 
variations;  the  current  and  voltage  curves  of  an  alternating  current 
system  can  therefore  be  directly  compared  with  each  other;  if  they 
are  in  phase  a  straight  line  will  be  shown  on  the  screen,  and  its  in- 
clination with  the  axis  of  the  coil  is  determined  by  the  relation  of 
the  amplitudes;  if  a  self-induction  is  connected  with  the  circuit  the 
shape  of  the  line  will  be  changed;  for  a  difference  of  phase  of  go° 
a  perfect  circle  will  be  produced,  provided  the  two  amplitudes  are  of 
the  same  degree;  for  45°  difference  in  phase  there  will  be  an  ellipse; 
the  apparatus  is  therefore  to  a  certain  extent  a  watt  indicator.  The 
chief  advantage  of  the  apparatus  is  that  it  has  practically  a  pointer 
of  no  mass — that  is,  one  whose  inertia  is  negligible — and  the  energy 
required  is  also  insignificant.  The  finest  pulsations  and  oscillations 
are  therefore  directly  visible.  The  rest  of  the  article  consists  of  a 
detailed  description  of  the  apparatus. 

APPARATUS  FOR  MEASURING  MAGNETIC  QUALI- 
TIES. Kath.  "Elek.  Zeit.,"  June  23.— A  reprint  of  a  long,  illus- 
trated paper  describing  in  detail  a  simple,  portable  instrument  made 
by  Siemens  &  Halske  for  measuring  the  magnetic  qualities  oi 
sample  rods  of  iron;  the  apparatus  is  conveniently  arranged,  so 
that  it  may  be  used  by  those  not  specially  familiar  with  such  work, 
as,  for  instance,  in  iron  foundries;  it  is  also  claimed  to  be  very  accu- 
rate. He  claims  that  the  yoke  method  is  the  best,  and  describes 
how  the  objections  to  it  have  been  overcome  in  this  apparatus;  the 
results  give  the  absolute  values  directly;  it  is  an  improved  form  of  a 
previously  described  apparatus.  The  accompanying  illustration 
shows  the  essential  features  with  the  case  removed;  the  cylinder  in 

B  h 


4mjii_ 


the  front  (j«rt  u  the  maKnctizinK  toil  through  the  axis  of  winch  iFk- 
sample  rod  i«  passed,  the  ends  bring  clami.rd  into  the  semicircular 
yoke  piece;  in  the  other  pan  of  thi^  piece  there  is  a  pivoted  coil 
like  that  in  a  d'Arsonval  galv.inomrtcr.  through  which  a  constant 
current  is  passed,  aiirl  the  deflection  of  the  needle  will  therefore 
indicate  the  strength  of  the  field;  the  two  small  ct.ils  shown  are 
compensating  coils  ior  rorrccliiig  certain  errors.  Thi-  main  coil 
is  so  i«roporlionc<l  that  H  in  absolute  units  i>  equal  to  100  times  ihe 
current  in  amperes;  the  compcns.iling  coils  arc  ronncclcd  in  iie- 
rie»  with  the  main  roil,  b>it  act  in  the  opposite  direction;  they  are 
for  the  purpose  of   neutralizing  the  field,  which  the  coil  itself  with- 


out a  rod  in  it  would  have  on  the  deflecting  coil;  the  deflection  is 
proportional  to  the  number  of  lines  of  force;  by  using  a  suitable 
current  in  the  deflecting  coil  the  reading  may  be  made  to  give  di- 
rectly for  any  desired  cross  section  of  the  sample  rod  the  results 
per  sq.  cm.  cross  section  of  the  sample;  the  formula  for  determin- 
ing this  current  is  simply  a  constant  given  by  the  maker,  divided 
by  the  cross  section  of  the  sample,  this  quotient  giving  the  current 
in  amperes  in  the  movaible  coil.  The  accessory  devices,  consisting 
of  switches,  plugs,  and  resistances,  are  described  in  detail;  they  are 
so  arranged  that  the  work  is  greatly  simplified;  the  resistances  are 
so  proportioned  as  to  give  24  points  of  the  curve;  with  almost  no  re- 
sistance and  a  4-volt  battery,  H  will  equal  150,  or  with  8  volts  300; 
the  field  intensity  is  read  off  directly  in  absolute  units.  The  appa- 
ratus must  be  shielded  from  neighboring  magnetic  fields  or  large 
masses  of  iron;  the  effect  of  the  earth's  field  is  eliminated  by  plac- 
ing the  apparatus  in  a  certain  direction  marked  on  the  case.  The 
apparatus  has  been  examined  and  tested  by  the  Reichsanstalt,  and 
the  results  are  reproduced  in  curves.  The  cross  section  of  the 
sample  should  be  about  one-fourth  sq.  cm. — that  is,  for  round  rods 
a  diameter  of  about  6  mm;  for  sheet  metal  a  pile  of  strips  5  mm  in 
width  and  the  same  in  height  is  used;  the  length  of  the  sample  is 
200  to  270  mm. 

UNIFORMITY  IN  MAGNETIZATION  DIAGRAMS.  Kath. 
"Elek.  Zeit.,"  June  23. — A  short  article  in  which  he  urges  uniformity 
in  the  systems  of  recording  and  showing  induction  and  hysteresis 
curves;  the  system  is  the  one  adopted  by  the  Siemens  &  Halske 
Company.  The  magnetic  properties  of  every  kind  of  iron  are 
shown  sufficiently  well  for  practice  by  the  usual  induction  or  mag- 
netization curve  from  zero  up  to  H  =;  150,  or  for  hard  steel  up  to 
300;  and  by  a  hysteresis  loop  between  plus  and  minus  150,  or  for 
hard  steel  300;  only  one-half  of  the  hysteresis  curve  need  be  shown 
The  scale  for  the  induction  curve  should  be  i  mm  for  every  100  C. 
G.  S.  units;  the  field  intensity  is  usually  represented  by  a  scale  of  2 
mm  for  one  C.  G.  S.  unit,  and  for  hard  steel  2  mm  for  two  units; 
in  printing  these  the  reduction  may  be  one-half  to  one-quarter.  (In 
another  article  in  that  same  issue  by  the  same  author,  abstracted 
above,  such  a  sample  curve  is  reproduced).  The  cross  section  paper 
should  be  printed  in  red,  which  will  be  reproduced  by  the  usual 
copying  processes  by  means  of  light;  the  lines  on  tracing  paper  or 
cloth  will  correspond  well  with  those  on  thicker  paper,  so  that  the 
two  may  be  superposed. 

PHASE  METER.  Bruger.  "Zeit.  fuer  Elek.,"  June  19.— A  brief 
abstract  of  his  recent  paper  read  before  the  meeting  of  Union  of 
German  Elec.  Engs.  The  apparatus  is  a  sort  of  double  wattmeter 
having  one  fixed  and  two  movable  coils;  the  two  torques  are  op- 
posed to  each  other;  the  deflection  of  one  of  the  movable  coils  is 
proportional  to  the  cosine  of  the  angle;  the  second  movable  coil 
has  a  current  flowing  through  it,  which  differs  in  phase  from  the 
current  in  the  other  movable  coil  by  90°,  and  the  deflection  is  there- 
fore proportional  to  the  sine  of  the  angle;  when  the  angle  is  zero 
there  will  be  only  the  deflection  due  to  the  cosine,  while  if  it  is  90" 
it  will  be  proportional  to  the  sine;  between  these  two  the  pointer 
will  always  take  a  definite  position. 

ACCUMULATOR  METER.  Aron.  "Zeit.  fuer  Elek.,"  June  19. 
— An  abstract  of  his  recent  paper  read  at  the  meeting  of  Union 
of  German  Elec.  Engs.  He  described  one  of  his  pendulum  meters, 
in  which  the  needle  is  moved  one  way  by  the  discharge  and  back 
again  by  the  charge;  in  the  latter  it  passes  the  zero  and  has  to  be  set 
at  each  charge;  to  obviate  this  a  resistance  may  be  used,  shunting  \ 
the  meter  so  that  the  charging  readings  are  about  10  per  cent,  lower,  • 
in  which  case  the  meter  can  be  used  when  the  charging  and  dis- 
charging is  intermittent,  as  in  the  case  when  accumulators  are  con- 
nected in  parallel  with  the  dynamo.  In  another  form  of  meter  the 
charging  and  discharging  currents  are  registered  separately  in  two 
meters,  each  of   which  will  register  only  in  one  direction. 

CHANGES  IN  THE  QUADRANT  ELECTROMETER.  El- 
ster  and  Geitcl.  "Wied.  Ann.."  64.  p.  680;  abstracted  briefly  with 
the  illustration  in  the  "Elek.  Zeit.,"  June  23. — The  principal  direc- 
tions of  improvement  are  to  increase  the  insulation  in  the  inner 
part,  for  researches  of  longer  duration,  and  to  facilitate  the  renewal 
of   the  sulphuric  acid  used  for  damping  and  drying. 

INTENSITY  VARIOMETER.  Heydwciller.  "Wied.  Ann.," 
64.  P-  7.3.';;  noticed  briefly  in  the  "Elek.  Zeit.,"  June  23. — The  prin- 
ciple of  his  new  instrument  for  measuring  the  earth's  magnetism  is 
that  two  equal  <Ii-clinati<>n  needles  are  secured  directly  over  each 
other  v/ith  a  common  axis,  and  are  pcrpeiHlicuIar  to  each  other, 
each,  therefore,  making  with  the  magnetic  meridian  an  angle  of  45"; 
each  of  the  four  polos  will  tlien  move  in  a  nearly  homogeneous 
magnetic  field,  and  a  change  in  tlic  external  force  of  the  horizontal 
intensity  will  produce  a  proportionate  <lccIination. 

MEASURING    INCIJNATION    AND    HORIZONTAL  IN- 

T1';NSITY.  Meyer.  "IClek.  Zeit.,"  June  23.— .An  abstraat,  with  il- 
lustration.s,  from  the  Proceedings  of  the  Natural  Science  Society 
of  Freiburg.  10,  No.  3.  The  appar.itus  apjiears  to  be  the  same  as 
the  one  mciitinned  in  the  "Digest"  M.iy  28. 

INSULATION  INDICATOR.  Kallmann.  "Zeit.  fuer  Klek.," 
June  10— A  brief  abstract  of  a  paper  read  before  the  Union  of 
Germm  l';ier.  Kiigs.  He  describes  an  apparatus  which  will  indicate 
a  leaW«gc  o(  current  between  any  two  jioiiits  of  a  wire.  At  two 
points  of  a  circuit  there  are  two  equal  resistances  nnd  the  currents 
through  these  pass  through  Ihe  two  coils  of  a  differential  galvanom- 
eter, which  will  indicite  the  differences  between  the  currents  going 
through  thrin:  when  there  is  no  loss  of  current  there  will  Im;  no  <|f- 
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flection;  the  wcll-kiiovvn  Thompson  bridge  arrangement  may  also 
be  used,  together  witli  an  ordinary  galvanometer;  from  the  dellcc- 
tion  the  fault  in  the  insulation  can  he  measured.  The  abstract  is 
very  brief.  < 

INTERRUPTERS.— "Jour,  de  Physique,"  June,  noticed  brielly 
in  the  Lond.  "Elcc,"  June  24.— Descriptions  of  several  new  forms 
of  interrupters  for  induction  coils.  Ducretet  and  Lejeune  showed 
a  nicrcury  interrupter  worked  by  an  electric  motor;  it  is  on  the  Fou- 
cnult  principle,  but  the  plunger  moves  so  as  not  to  whip  up  the  mer- 
cury; at  300  turn,---  per  minute  for  radiography  the  motor  requires 
0.6  amperes  at  2  volts;  for  fluoroscopy,  100  turns  per  minute  are  re- 
quired, which  consumes  i  ampere  at  4  volts.  Cremieu  describes  an- 
other type  m  which  he  eliminates  the  difference  between  the  make 
and  break  currents;  there  is  a  combination  of  metallic  contacts  at- 
tached to  an  oscillating  lever  worked  by  an  alternating  current,  the 
current  in  one  direction  consisting  of  a  combined  make  and  break 
current,  and  the  same  in  the  opposite  direction,  so  that  the  currents 
are  alike  in  quantity  and  shape;  (the  description  in  the  abstract  is 
not  clear).    Several  other  forms  are  briefly  referred  to. 

RESISTANCE  FOR  LARGE  CURRENTS.  Derry.  "L'Elec," 
June  25. — Data  for  some  resistances  which  he  used  in  testing  large 
dynamos.  They  were  made  of  bands  of  galvanized  ii^on  wire  net- 
ting; the  bands  were  260  mm  wide,  and  consisted  of  sixteen  wires, 
having  a  section  of  50  sq.  mm.;  the  length  was  60  meters;  the  re- 
sistance at  ordinary  temperatures  was  0.21  ohm;  with  500  amperes  at 
240  volts  the  temperature  was  below  the  fusing  point  of  lead — that 
is,  about  300°  C.  Two  such  bands  were  used  to  absorb  400  horse- 
power, and  three  for  660  horse-power;  the  current  density  used  was 
10  amperes  per  sq.  mm.,  but  this  may  be  increased  if  finer  wires  are 
used. 


FLICKER  PHOTOMETER.  Whitman.  -Science,"  July  i.— A 
short  article  on  this  apparatus.  He  corroborates  Rood's  recent  state- 
ment as  to  the  ease  with  which  the  flicker  photometer  is  handled  by 
observers  not  accustomed  to  its  use;  it  is  probablj-  more  easy  to  use 
by  the  unskilled  observer  than  the  ordinary  photometers.  The 
method  used  by  Rood  of  keeping  one  lamp  stationary  and  moving 
the  other  has  certain  advantages,  one  of  which  is  that  the  meas- 
urements are  all  made  at  the  same  absolute  brightness,  but  the  ar- 
rangement is  not  so  sensitive  as  that  in  which  both  lights  are  sta- 
tionary and  the  photometer  itself  moved,  and  this  is  therefore  pref- 
erable in  general  when  the  lights  are  sufliciently  bright.  It  takes 
longer  to  make  a  setting  with  the  flicker  photometer  than  with  oth- 
ers. The  essence  of  this  photometer  lies  in  the  fact. that  the  two 
fields  to  be  compared  are  presented  to  the  eye  alternately,  in  rapid 
succession,  and  not  simultaneously  side  by  side,  as  in  other  instru- 
ments; one  simply  notices  the  disappearance  of  a  certain  recurrent 
sensation.  The  time  of  transition  from  one  field  to  the  other 
should  be  as  small  a  portion  of  the  whole  time  as  possible,  and  he 
therefore  prefers  the  rotating  to  the  oscillating  apparatus  He  then 
describes  a  modified  form  which  avoids  some  of  the  difficulties  of 
the  disc  form;  a  short,  truncated  cone  is  cut  through  its  axis  and  the 
two  parts  fastened  together  again  after  one-half  has  been  reversed 
in  direction;  this  is  then  mounted  so  as  to  rotate  about  the  axis, 
which  is  parallel  to  the  bar. 

ME.ASURING  SELF  AND  MUTUAL  INDUCTANCJE  AND 
CAPACITY.  Roland  and  Penniniann.  "Johns  Hopkins  Univ.  Cir- 
culars," June;  reprinted  in  the  "Am.  Joar  of  Sc,"  July. — In  the 
latter  journal  for  December  last  Roland  published  an  account  of  a 
large  number  of  new  methods  for  measuring  and  comparing  self- 
inductances,  mutual  inductances  and  capacities  (see  "Digest,"  Dec. 
18).  In  the  present  article  they  give  examples  of  some  measure- 
ments made  by  some  of  these  methods,  and  which  show  the  accu- 
racy with  which  a  self-induction  can  be  determined;  the  values  de- 
termined in  various  ways  agree  among  themselves  within  one  part 
in  100,  even  though  the  frequency  could  not  be  kept  quite  constant; 
the  results  were  remarkably  good  and  showed  the  accuracy  of  the 
methods.  The  construction  of  standard  self-inductances  that  will 
agree  with  each  other  to  within  one  part  in  10,000  is  feasible  by  this 
method. 

Telegraphy,  Telephony  and  Signals. 

TELEPHONIC  DELIVERY  OF  TELEGRAMS.— "Elek. 
Zeit.,"  June  23. — Beginning  with  July  I  a  trial  is  to  be  made  in  Ger- 
many in  delivering  telegraphic  messages  at  the  end  station  by 
means  of  the  telephone.  The  present  short  article  gives  the  rules 
and  regulations  governing  this.  The  charge  for  such  delivery,  irre- 
spective of  the  number  of  words,  is  2.5  cents.  In  such  case  the 
telephone  number  instead  of   the  address  is  to  be  given. 

SPEEDS  OF  ATLANTIC  CABLES.— Lond.  "Elec.  Rev.," 
June  24. — An  editorial  discussion  of  some  recent  figures.  The 
speed  obtained  on  the  Siemens  cable  is,  after  allowing  for  its  higher 
K  R,  63  per  cent,  greater  than  on  the  Anglo-American  cable. 

SEEING  BY- WIRE.  Smith.  Lond.  "Elec.  Rev.."  lune  24.— A 
note  stating  that  in  such  _apparatus  selenium  as  well  as  revolving 
mirrors  will  have  to  be  superseded  by  something  more  sensitive 
and  constant  in  action.  He  believes  he  can  accomplish  this  with 
some  ideas  wliich  he  expects  to  be  able  to  put  into  practice,  but  he 
does  not  disclose  the  principles. 

TRANSMITTING  PICTURES.  Piedfort.  "L'Elec,"  June  25. 
— A  note,  with  illustrations,  showing  a  device  which  he  described  at 
a  congress  of  scientific  societies  in  1894,  and  which  he  claims  an- 
ticipates the  recent  suggestion  of  Dussaud. 


WILMINGTON.  Clausen.  "West.  Elec,"  July  2 -A  brief  il- 
lustrated description  of  the  central  office  of  the  Delmarvia  Tele- 
phone Company,  which  is  claimed  to  be  one  of  the  most  complete 
exchange  systems  of  the  independent  companies 

INDEPENDENT     MOVEMENT     IN     INDIANA.       Beers 
West.    Elec,     July   2.— A   short   article   on   the   irdependent   tele- 
phone  movement   111   that  State,   in   which   there  are  now   137  ex- 
changes, with  about  20,000  subscribers  and  5,000  miles  of  interurban 
lines. 

Miscellaneous. 

LIGHTNING.-"Elek.  Zeit.,"  June  23.— An  editorial  discussion 
oi  a  recent  report  by  Ivassner,  giving  statistics  for  Saxony  and  An- 
halt  for  the  eleven  years  ending  1897;  the  report  is  accompanied 
by  a  chart  (which  is  not  reproduced).  The  districts  are  indicated 
by  the  density  of  the  buildings.  It  shows  that  in  general  the  num- 
ber ot  bolts  of  lightning  which  were  observed  is  somewhat  greater 
in  the  denser  districts  than  in  the  more  sparsely  settled  but  this  is 
only  approximately  true;  he  also  endeavored  to  find  in  how  far  the 
irequency  01  the  bolts  depends  on  the  condition  of  the  soil  and 
what  the  efl'ect  of  water  ir  the  neighborhood  is;  in  general  the 'bolts 
are  less  frequent  the  greater  the  distance  from  running  water  but  it 
does  not  follow  that  there  is  greater  danger  nearer  the  water-  in 
general  the  number  of  bolts  increases  with  an  increased  extent  of 
water.  It  may  be  considered  as  demonstrated  that  at  least  in  that 
district  the  presence  of  forests  ha.<=  no  apparent  effect  on  the  number 
of  bolts.  The  number  of  bolts  per  square  mile  (presumably  Ger- 
man miles)  vanes  greatly  in  the  different  districts,  from  1.2  to  10.4 
(this  apparently  refers  to  the  whole  period  of  eleven  years).  Build- 
ings on  flat  land  are  struck  more  frequently  than  those  in  a  city  the 
number  of  bolts  -wjiich  produce  'gnition  is  greater  on  flat  lands 
than  in  the  cities;  for  1633  "cold"  bolts  on  the  flat  land  there  were 
458  which  produced  ignition,  which  is  about  28  per  cent.,  while  in 
the  cities  the  numbers  were  464  and  60,  or  12.9  per  cent.  The  num- 
ber of  observed  bolts  in  those  eleven  years  has  increased,  it  being 
337  per  cent,  greater  in  the  last  five  than  in  the  first  five  years,  the 
increase  being  greater  on  the  flat  lands;  formerly  the  bolts  which 
did  not  produce  ignition  increased  more  than  those  which  did,  but 
this  relation  is  now  reversed:  comparing  the  periods  of  five  years 
with  each  other,  the  number  of  igniting  bolts  on  the  flat  lands  in- 
creased 45.7  per  cent.,  and  those  which  did  not  ignite  32.7  per  cent.; 
while  in  the  cities  these  proportions  are  42.9  per  cent,  and  25.5  per 
cent.  The  maximum  number  of  bolts  on  one  day  was  99  and  on 
another  96:  the  worst  month  was  May.  1890,  when  there  were  twen- 
ty-five days  on  which  there  was  lightning;  the  number  of  bolts 
pe'  day  on  which  there  was  lightning  varies  from  one  in  December 
to  5.8  in  June,  the  mean  for  the  whole  year  being  4.3;  the  distribu- 
tion over  the  dift'erent  hours  of  the  day  is  also  shown. 
^  MUNICIPAL  ELECTRICAL  ASSOCIATION.  -  Lond. 
"Elec,"  June  17.— A  running  account  of  the  proceedings  of  the  re- 
cent meeting.  A  brief  running  account  is  given  in  the  Lond.  "Elec. 
Rev."  and  in  Lond.  "Engineering,"  June  17.  Lond.  "Lightning," 
June  16,  describes  the  various  excursions  of  the  Society  and  begins 
the  publication  of  the  papers.  An  account  of  the  excursion  to  the 
shops  of  Willans  &  Robinson  is  published  in  the  Lond.  "Elec. 
Eng.,"  June  17. 

STANDARD  DIAGRAMS.  Jamieson.  Lond.  "Elec  Rev.," 
June  24. — A  discussion  of  some  of  the  conventional  diagrams 
which  were  recently  proposed  by  the  committee  of  the  Chicago 
Electric  Association.  Side  by  side  with  a  number  of  these  he 
shows  suggested  improved  forms;  he  has  himself  read  a  paper  on 
this  subject  a  number  of  years  ago.  The  figures  for  series,  shunt 
and  compound  dynamos  and  motors  have  the  objection  that  the 
field  is  represented  by  zig-zag  lines,  which  have  been  universally 
adopted  to  represent  non-inductive  resistances,  which  the  field 
coils  certainly  are  not;  the  diagrams  are  unnecessarily  complicated 
by  drawing  the  leads  from  each  brush  with  two  right  lines,  whereas 
in  the  usual  diagrams,  which  he  shows,  the  leads  come  straight 
away  from  the  brushes.  To  distinguish  a  storage  cell  from  a  pri- 
mary battery  he  thinks  the  letters  S  and  B  placed  beneath  the  usual- 
ly accepted  sign  is  sufficient.  He  does  not  see  any  necessity  for 
complicating  the  figure  of  a  constantly  driven  magneto  by  repre- 
senting a  belt,  when  a  mere  arrow  will  suffice.  He  offers  some 
slight  improvements  in  the  symbols  for  ammeters,  voltmeters,  etc., 
representing  them  all  alike  with  a  small  letter  A,  V,  etc.,  at  the  side. 
He  omits  the  iron  core  in  the  inductive  resistance,  as  he  thinks  it  is 
unnecessary.  For  ground  he  uses  the  old-fashioned  arrow-marked 
earth.  The  well-known  symbol  for  non-inductive  resistance  is  used 
for  a  transformer,  and  to  this  he  objects.  Several  other  suggestions 
are  made.  He  urges  the  need  of  coming  to  an  early  state  of  uni- 
formity. 

ELECTRIC  REGUL-A-TOR.— "L'Edairage  Elec,"  June  18.— An 
illustrated  description  of  the  Maquaire  regulator,  which  can  be  ap- 
plied to  various  purposes,  as.  for  instance,  to  the  regulation  of  the 
pressure  of  the  gas.  A  membrane  on  which  this  pressure  acts 
closes  one  of  two  opposite  contacts,  when  it  moves  in  either  direc- 
tion; the  contact  lever  is  connected  to  a  third  brush  on  a  small  mo- 
tor, which  is  placed  midway  between  the  other  two  brushes:  when 
either  of  the  contacts  are  closed  the  current  circulates  between  that 
brush  and  one  of  the  two  others,  turning  the  motor  in  either  of  two 
directions,  which,  by  means  of  gearing,  operates  a  valve  or  other 
regulating  device. 

ENAMELS  FOR  HEATING  APPAR.ATUS.— "L'Eclairage 
Elec,"  June  18. — A  brief   account  of   the  researches  of   Damour,  in 
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which  he  endeavored  to  find  an  enamel  which  has  a  high  expansion 
coefficient  to  be  used  tor  imbedding  wires  used  in  electrical  heating 
apparatus.  The  principal  ingredient  seems  to  be  the  natural  borate 
of  calcium;  various  compositions  are  given,  with  their  coefficients, 
which  are  ver^^  nearly'  equal  to  those  of   platinum,  iron  or  nickel. 

ALUMINUM  FURNACE.—Lond.  "Elec,"  June  24.— A  brief 
account  of  the  researches  of  Goldschmidt,  which  were  referred  to 
in  the  "Digest"  May  28  and  June  4. 


A  Large  Warehouse  and  Repair  Shop. 


In  facilitating  its  relations  with  that  large  class  of  its  customers  located  in 
the  Middle  and  Northwestern  States,  and  dealing  directly  with  its  Chicago 
sales  office,  the  General  Electric  Company  has  found  the  large  warehouse 
and  repair  shop  which  it  has  established  in  that  city  of  the  greatest  value. 

The  warehouse  and  repair  shop  occupy  a  commodious  and  well-lighted  six- 
story  and  basement  building,  abutting  on  the  main  lines  of  three  railroads ; 
also   on   the    Belt   line,   which   connects  with   all    the   other   railroads   radiating 


Wire  Cable  and  Original  Packing  Room. 

from  Chicago.  From  these,  into  a  special  spur  by  the  side  of  the  warehouse, 
the  cars  of  any  of  the  roads  may  be  switched. 

The  loif^  or  sixth  floor,  is  devoted  to  the  storage  of  unbroken  packages  of 
arc  lamps,  porcelain  and  glass  insulators,  insulator  pins  and  cross  arms,  arma- 
tures of  the  older  types  of  machines,  etc.  0;i  the  fifth  floor  is  stored  a  stock 
of  incandescent  lamps  in  original  packages  ready  for  immediate  shipment,  fan 
motors,  arc-lamp  globes  in  broken  lots,  arc-lamp  carbons,  etc.  At  the  time 
of  writing  this  the  incandescent  lamps  of  various  candle-powers,  voltages,  etc., 
in  stock  numbered  roughly  about  500.000,  which  number  is  kept  constantly  on 
hand  by  weekly  shipments  from  the  Kdison  T-anip  Works,  at  Harrison,  N.  J. 

The  fourth  and  third  floors  are  laid  out  in  floor  bins  and  wall  cupboards, 
the  latter  divided  into  pigeonholes  ^of  various  sizes.  Each  bin  and  each 
pigeonhole  bears  the  catalogue  number  of  the  device  or  part  it  contains.  On 
the  fourth  floor  are  the  larger  wiring  supplies  and  parts,  arc  lamps— single 
and  double  carbon  series  and  open  and  enclosed  arcs  for  direct  or  alternating 
circuits;  car  resistance^  and  me'ers  and  type  "H"  transformers  of  all  sizes 
in  the  original  factory  boxes  ready  for  re-shipment  at  the  shortest  notice.  In 
the  bins  on  the  third  floor  arc  the  smaller  wiring  supplies  and  parts:  Fuses, 
sockets,  bwitches,  cut-outs,  lightning  arresters,  arc-lamp  parts,  dynamo-motor 
parts,  brushes,  both  copper  and  carbon,  line  material  of  all  kinds,  controller 
parts,  rheostats,  assembled  commutators  and  a  full  stock  of  the  new  C.  A. 
motors,  as  well  as  a  heavy  stock  of  insulated  cord  and  wire. 

The  second  floor  contains  the  repair  shop,  fully  equipped   with   lathes,   plan- 


above  this  floor  and  out  over  both  railroad  tracks  and  the  street  and  greatly 
facilitates  the  shipment  or  reception  of  the  cases  of  supplies  or  apparatus. 
The  basement  contains  the  power  plant,  consisting  of  two  80-hp  boilers  and 
two  horizontal  engines,  one  of  100  horse-power,  used  for  dynamo  testing  pur- 
poses, the  other  a  50-hp  engine,  belted  to  a  direct-current  machine,  from  which 
the  lighting  and  power  current  used  in  the  building  is  supplied,  and  to  a 
20-kw  alternator  used  for  meter  and  other  testing  purposes.  'J'he  basement 
also  contains  a  boiler  feed  pump,  a  water  heater,  a  large  fire  pump,  four  large 
steam-heated  ovens  for  baking  armatures  and  dynamo  field  coils,  and  a  switch- 
board divided  into  three  sections  equipped  for  testing  high-tension  series  arc 
machines,  direct-current  low-tension  machines  and  alternating  testing  work. 
Beneath  the  sidewalk  is  kept  a  large  stock  of  insulating  oil  for  tranbformers. 
The  different  floors  are  connected  by  a  4-ton  elevator. 


Electric  Power  in  New  Bridge  flanufacturing  Shops. 


The  shops  of  the  Voungstown  Bridge  Company,  Youngstown.  Ohio,  which 
were  destroyed  by  fire  in  September  of  last  year,  have  been  entirely  rebuilt 
on  a  much  larger  scale.  The'  electric  power  plant  comprises  a  Buckeye  en- 
gine.   Style    E,    of    180   horse-power,    which    drives   a    six-pole   compound- wound 


Meikk  and  Lamp  Testing  Depaktment. 

Edison  dynamo  uf  iiu-kw  capacity,  running  at  a  speed  of  550  revolutions.  The 
voltage  of  the  dynamo  is  250  to  275.  It  is  arranged  to  furnish  current  to  three 
circuits,  one  for  power,  one  for  arc  lights  and  the  third  for  incandescent  lights. 
The  switchboard  is  provided  with  one  500-ampere  L-circuit  breaker,  Weston 
voltmeter  and  ammeter,  one  double-pole  main  switch  and  four  double-pole 
feeder  switches.     The  rheostat  is  mounted  on  the  back  of  the  board. 

There  are  in  the  works  twenty-five  sooo-cp  arc  lamps,  100  i6-cp  250-voIt  lamps 
and  four  motors,  all  of  which  are  supplied  with  current  from  the  one  gen- 
erator. One  of  the  four  motors  is  of  35  horse-power,  running  at  600  r.  p.  m. 
at  a  pressure  of  250  volts.  This  motor  operates  a  group  of  eight  machines,  con- 
sisting of  punches,  angle  shear,  plate  shear  and  Sturte\ant  blower.  A  second 
35-hp  motor  operates  another  group  of  machines,  seven  in  all,  including  drill 
presses,  rotary  planers,  bending  rolls  and  rivet  header.  A  lo-hp  slow-speed 
motor,  running  at  850  r.  p.  m.,  operates  a  straightening  machine,  cold  saw, 
radial  drills  and  a  large  emery  grinder.  The  fourth  motor,  which  is  also  a 
slow-speed  motor  of  5-hp,  runs  at  1000  r.  p.  m.  This  motor  drives  a  circular 
saw  and  a  wood-boring  machine. 

Jn  addition  to  this  equipment  the  company  also  has  ten  i-hj)  electric  hoists. 
When  all  the  machines  are  in  operation,  and  all  the  lights  in  use,  the  greatest 
anunint   of  current   used   is    125  amperes. 

The  steam  generating  plant  includes  two  100  hp  and  one  75-hp  boilers,  which 
sufjply  steam,  not  only  to  the  main  engine,  but  also  to  a  steam  hanuner,  sev- 
eral air  compressors  and  a  steam  riveter.     The  several  motors  referred  to  above 
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trt,  drill  firc«»r»  nnil  •lininr*,  all  ilrlvcii  liy  circlric  ni'ilom.  The  front  purl  "I 
thin  room  ii  (jivcn  ii(i  t'l  Itic  armalurc  rcwin>liiiK  ilrparlmcnt.  On  lliia  flimr  ii 
loealcd  alKi  an  clalximlc  inclrr  Inmp,  anil  Imnvformrr  Icnlinit  rlipiirlnirnl,  im 
wril  at  a  dip  ruoni  nnd  p>itii|rin|r  room  lur  rc-nnitliinK  nrc  lump  cii»ln||ii,  cic. 
r)n  llir  Aral  flour  arc  niornl  all  Ihc  licavy  mnclilnri  Kmrriilorii,  inulnrK,  nnd 
lli<  InrBr^iicd  Irannfornicrf.  Thin  Is  nl«o  llit  aliippinK  nnd  rcccivinu  room 
for  all  the  Mock,  and  one  corner  it  dcvoled  to  tlic  ofTice,  while  in  the  rear  la 
a  imall  carpenter',  «hop,  with  planer  and  a  circular  «aw  dtivin  liy  a  shp 
motor.      An    ovcrl"  ■■'     "  ■■  i-     equipped     wllh     travclinv     chain     hoi«i«     mm 


arc  dialriliuti'd  IhrnUKhollt  Ihc  main  hliop,  while  Ihc  nificliinr  shop  is  tlirc 
operated  liy  eiiKine-powcr.  The  conNlrnction  of  Ihc  main  l)iiililJnK.  an  intc 
view  (d  which  in  wivcil  herewith,  aa  well  aa  all  Ihc  olhcr  liuildinKs,  is  of 
moat  npiiroveil  ty|ie  tlirnughoiit.  The  main  Iiuhmch  arc  an  Icil  aparl,  and 
nrranKcd  to  carry  trtdlcya  on  the  hnlloin  chonls  of  finin  7j/^  Ions  to  m  i 
capacity.     Material  in  unloaded  directly  Irinn  cam  into  the  »hop. 

The  comiinny  hnilda  hriducH  for  the  leadiiiK  ateam  and  electric  railways 
citiea,  airrl   litiildifi|{M  fur  car  hariiR,  electric  power  slatioiiH,  etc.,  nnd   gen 
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^Financial  UntelliGcnce. 


BRYANT  ELECTRIC  COMPANY,  Bridgeport,  Conn.,  has  incrciscd"  its 
capital  stock  from  ?75,ooo  to  $100,000. 

GENERAL  ELECTRIC  COMPANY'S  AFFAIRS.— It  is  stated  that  at  a 
meeting  in  Boston  of  the  General  Electric  Preferred  Stock  Committee  the 
proposal  of  the  directors  to  reduce  the  stocks  of  the  company,  both  preferred 
and  common,  40  per  cent.,  to  $60  par  value,  was  considered.  A  majority  of 
the  committee  decided  not  to  recommend  this  proposition  to  the  preferred 
stockholders. 


Special  (Totresponbence. 

New  York  Note. 


Office  of  The  Electrical  Wokld,  ( 
9  Murray  St..  New  York.  July  11. 1898.  ( 
THE  A.  I.  E.  E.— At  the  meeting  of  the  Executive  Committee  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  June  24.  Mr.  C.  O.  Mailloux,  of  New 
York,  was  elected  a  vice-president  of  the  Institute  to  fill  the  vacancy  caused  by 
the  election  of  Dr.  A.  E.  Kennelly  to  the  presidency.  Mr.  Robert  N.  Baylis 
was  also  appointed  a  member  of  the  Board  of  Examiners,  succeeding  the  late 
Dr.  Charles  E.  Emery.  The  following  associate  members  were  elected:  Walter 
Cummings  Allen,  inspector  of  electric  lighting,  Government  of  District  of  Co- 
lumbia, \\ashington,  D.  C. ;  Albert  H.  Armstrong,  electrical  engineer.  General 
Electric  Company.  Schenectady,  N.  Y. ;  George  A.  Damon,  with  fi.  J.  Arnold, 
electrical  engineer,  Chicago,  III.;  Frank  H.  Dexter,  student  Cornell  University, 
Ithaca,  N.  Y. ;  P.  M.  Downing,  superintendent  electrical  department  Blue 
Lakes  Water  Company,  Blue  Lakes  City,  Cal.;  Joseph  Lyons,  patent  solicitor, 
with  Gustav  Hissing,  Washington,  D.  C. ;  Alfred  A.  Thresher,  electrical  en- 
gineer and  proprietor  Thresher  Electric  Company.  Dayton,  Ohio;  William  B. 
Jackson,  New  York  and  Staten  Island  Electric  Company,  West  New  Brighton, 
N.  Y. ;  Paul  M.  Lincoln,  electrical  superintendent  Cataract  Construction  Com- 
pany, Niagara  Falls,  N.  Y.;  Thoburn  Reid,  consulting  electrical  engineer.  New 
York  City;  Philip  Green  Gossler,  electrical  engineer.  Royal  Electric  Com- 
pany, Montreal,  P.  Q. ;  Theodore  E.  Theberath,  Pacific  Coast  engineer,  Stanley 
Electric  Company,  San  Francisco,  Cal.;  Frederick  M.  Pedersen,  assistant  elec- 
trical engineer,  Crocker- Wheeler  Electric  Company,  New  York  City;  Will  K. 
Dunlap,  electrical  engineer,  Westinghouse  E.  &  M.  Company,  Niagara  Falls, 
N.  Y. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World,) 
Room  91,  Hathaway  Building,  630  Atlantic  Ave.,      > 
Boston.  Mass..  July  9, 1898.     \ 
MR.   CHARLES   E.   NEWTON,   secretary  of  the  Jewell   Belting   Company. 
Hartford,   Conn.,  has   our   sympathy,   also   the   sympathy   of   the   entire   electri- 
cal   field,    over    his   recent    bereavement    through    the    death    of    his    estimable 
wife,  Mrs.  Alice  Huntington  Newton.     Mrs.  Newton  was  the  daughter  of  Prof. 
Charles  W.  Huntington. 

MESSRS.  WILLIAM  J.  MURDOCK  &  CO.,  Boston,  report  a  good  de- 
mand and  sale  for  the  "M"  telephone  receiver,  which  is  the  pony  type,  high 
grade,  bi-polar,  with  hard  rubber  case,  plate-binding  posts,  double-pole  magnet 
of  the  best  magnet  steel,  weighs  12  ounces,  and  will  operate  any  standard  switch. 
The  magnet  is  supported  near  the  diaphragm,  so  that  the  change  in  temperature 
does  not  affect  adjustment. 

THE  BIBBER-WHITE  COMPANY,  Boston,  has  recently  acquired  by  pur- 
chase all  rights,  title  and  interest  in  the  stock,  tools,  factory  and  good  will  of 
the  American  Electric  Company,  Boston,  manufacturer  of  burners  and  fittings. 
The  Bibber-White  Company  will  continue  to  produce  such  goods  as  were  manu- 
factured by  the  American  Electric  Company,  including  the  "New  Era"'  and 
"Victor"  burners,  keeping  a  large  stock  constantly  on  hand  from  which  ship- 
ment can  be  made. 

THE  BOARDMAN-TUCKER  COMPANY,  Boston,  Mass.,  manufacturers  of 
telephones  and  specialties,  reports  a  very  nice  business.  Its  common  battery 
system  is  attracting  favorable  recognition  from  the  trade,  as  is  also  its  trans- 
mitters and  new  receiver,  which  possesses  important  features,  and  is  sold  sep- 
arately or  in  connection  with  its  combination  sets.  Mr.  Boardman,  electrician 
of  this  company,  is  well  and  favorably  known  to  the  telephone  industry,  and  Mr. 
F.  S.  Tucker,  his  associate,  is  possessed  of  admirable  practical  knowledge  and 
experience  regarding  the  manufacture  of  telephones. 

MR.  T.  W.  NESS,  of  the  Holtzer-Cabot  Electric  Company.  Boston,  has  just 
returned  from  an  extended  Western  trip,  during  wliich  he  visited  telephone 
exchanges.  He  reports  the  outlook  as  very  encouraging  for  the  independent 
telephone  business,  old  and  cheap  ajiparatus  being  rapidly  discarded  foi^  better 
and  more  ethcient,  and  as  the  HoUzcr-Cabot  apparatus  is  prominent  in  the 
latter  classification,  particularly  the  new  automatic  switch  and  intercommuni- 
cating system,  Mr.  Ness  was  able  to  book  quite  a  number  of  good  orders.  His 
trip  was  successful  beyond  even  sanguine  expectations. 

MR.  F.  A.  SWAN,  well  known  in  electrical  circles  in  Boston,  has  recently 
purchased  the  business  of  the  old  Boston  electrical  establishment  of  Charles 
L.  Bly,  37  Pearl  Street,  in  business  since  1864,  and  in  which  Mr.  Swan  served 
his  apprenticeship  some  twenty  years  ago.  Mr.  Swan  will  continue  the  busi- 
ness at  the  old  address,  largely  increasing  the  facilities.  It  is  quite  safe  to 
say  that  the  excellent  business  which  this  old  firm  has  always  commanded  will 


not  only  be  held  by  Mr.  Swan,  but  that  it  will  be  materially  enlarged  because 
of  his  wide  acquaintance  and  intimate  knowledge  of  electrical  constrtiction  and 
'Jie  manufacture  of  electrical  specialties. 

TKAN'ELERS  on  the  New  York.  New  Haven  &  Hartford  Railroad,  as 
they  pass  through  Jamaica  Plain,  near  Boston,  Mass.,  now  look  out  on  the  large 
manufacturing  establishment  of  the  B.  F.  Sturtevant  Company,  and  wonder 
at  the  disappearance  of  the  tall  boiler  chimney,  which  previously  stood  as  an 
evidence  of  so  much  invested  capital.  It  had,  however,  outlived  its  usefulness, 
and  its  value  was  measured  only  by  the  possible  utilization  of  its  bricks,  for 
a  substitute  had  been  installed  in  the  shape  of  a  Stutcvant  fan  for  providing 
the  draft.  The  invisible  products  of  combustion  are  now  discharged  through 
a  small  stack  extending  such  a  short  distance  above  the  boiler  house  roof  as  to 
be  hardly  noticeable.  Thus  does  the  new  and  efficient  method  push  out  that 
which  is  old  and  wasteful.  No  longer  is  a  manufacturing  plant  to  be  identified 
by  the  existence  of  a  tall  chimney,  for  the  time  is  at  hand  when  the  progressive 
engineer  will  seek  for  a  more  convenient  and  efficient  substitute.  The  boiler 
plant  is  of  about  300  horse-power,  and  is'  effectually  served  by  a  fan  having  a 
wheel  54  inches  in  diameter,  driven  by  a  direct  connected  upright  engine 
whose  speed  is  so  regulated  that  it  increases  as  the  steam-  pressure  falls,  and 
thus  maintains  practically  constant  steam  pressure.  A  mixture  of  half  and 
half  Cumberland  coal  and  yard  screenings  is  used  with  absolute  smokelessness, 
and  in  a  recent  test  the  Orsat  apparatus  gave  no  evidence  of  the  presence  of 
any  carbonic  oxide  in  the  gases.  An  efficiency  of  11.05  pounds  of  water 
evaporated  into  dry  steam  per  pound  of  combustible  was  shown  at  a  combus- 
tion rate  of  16.45  pounds  per  square  foot  of  grate.  With  the  plant  of  sufficient 
size  to  warrant  the  introduction  of  an  economizer,  the  otherwise  wasted  heat  of 
the  gases  (although  their  temperature  is  only  about  450  degrees)  could  be 
readily  utilized. 


Philadelphia  Notes. 


Branch  Office  of  The  Elf.ctkicai.  World,  i 
939  Chestnut    Street. 
Philadelphia,  Pa.,Jul3-9,  i«98.     » 

THE  STANDARD  CONDUIT  manufactured  by  the  Standard  Fireproofing 
Company,  Perth  Amboy,  N.  J.,  is  reported  to  be  meeting  with  great  favor  in 
Philadelphia,  and  is  rapidly  coming  to  the  front.  The  company  reports  that  it 
will  lay  about  200,000  feet  of  its  conduit  within  the  next  few  months.  The  com- 
pany's exhibit  at  the  Philadelphia  Exhibition  attracted  the  attention  of  those 
interested  in  that  particular  line,  and  Mr.  M.  J.  Harrington,  who  had  charge 
of  the  exhibit,  did  some  good  missionary  work  on  behalf  of  his  company. 

MOORE  VACUUM  TUBE  LIGHTING  AT  THE  E.XHIBITION.— One  of 
the  most  popular  features  at  the  Electrical  Exhibition  at  Philadelphia  was  the 
vacuum  tube  exhibit  of  Mr.  D.  McFarlan  Moore.  This  system  of  illumination 
was  very  attractively  exemplified  in  the  lighting  of  a  Turkish  smoking  room 
luxuriously  furnished  in  true  Oriental  style.  On  the  walls  of  the  apartment 
near  the  ceiling  were  curved  glass  tubes  about  2  inches  in  diameter,  set  oil 
with  highly  polished  brass  fixtures.  From  each  corner  to  the  centre  of  the 
vault  there  is  an  arch  span  of  glass,  which,  with  those  along  the  walls,  gave 
out  the  characteristic  light  of  vacuum  tubes.  The  room  was  wired  on  the 
Moore  three-wire  system ;  that  is,  the  tubes  were  connected  in  parallel  between 
two  wires.  These  wires  entered  the  top  of  a  small  polished  oak  cabinet,  which 
contained  all  the  apparatus  necessary  to  operate  the  tubes.  The  power  was 
taken  from  the  street  railway  mains  of  the  Edison  Company,  and  high  tension 
was  obtained  by  induction  coils  in  the  "rotator  vacuum  brake,"  which  has 
already  been  described  in  the  columns  of  The  Electrical  World. 

THE  FR.\NKLIN  ELECTRIC  SUPPLY  HOUSE  has  been  established  by 
Mr.  H.  P.  Feister  at  506-50S  North  Street,  near  Fifth  and  Arch  Streets.  Mr. 
Feister  was  owner  and  proprietor  of  the  Franklin  Machine  Works,  Philadelphia, 
which  he  successfully  carried  on  for  many  years.  As  a  business  man,  finan- 
cier and  manager  he  is  successful,  and  his  abilities  in  these  directions  bespeak 
for  the  new  enterprise  success  from  the  start.  He  has  secured  agencies  for  the 
following  named  concerns:  The  Commercial  Electric  Company,  dynamos  and 
motors;  the  Highland  Electro-Chemical  Manufacturing  Company,  Highland 
soldering  paste;  the  W.  S.  Hill  Electric  Company,  switches  and  switchboards; 
the  Ohio  Electric  Specialty  Manufacturing  Company,  automatic  motor  starters, 
commutator  lubricant.  Perfection  brushes,  woven-wire  brushes  and  leaf  copper 
brushes;  McNamara  Brothers,  slate  and  marble  for  all  purposes;  Riley 
Brothers,  magic  lanterns,  stereopticons,  kineoptoscopes;  Schmidt  & 
Bruckner.  "Twentieth  Century"  telephones;  Prismatic  Electric  Sign  Company, 
"Prismatic"  electric  signs;  Oshkosh  Logging  Tool  Company,  electric  con- 
struction tools;  John  Rauscher,  push  buttons;  the  Franklin  incandescent  lamp; 
American  burners;  Crefeld  wire  and  cables. 


Washington  Notes. 


Wasihngto.s',  D.  C,  July  9,  I89S. 

A  DF.ED  OF  TRUST  upon  the  plant  and  stock  of  the  Potomac  Electric 
Power  Company  for  $750,000  has  been  filed.  The  capital  stock  of  the  company 
will  be  increased  from  $500,000  to  $1,000,000. 

TELEPHONE  RATES.— A  bill  making  appropriations  for  the  District  of 
Columbia  for  the  fiscal  year  1S98-99  contains  the  following  clause:  "That  from 
and  after  the  passage  of  this  act  it  shall  be  unlawful  tor  any  person  or  any 
telephone  company  doing  business  in  the  District  of. Columbia  to  charge  or  re- 
ceive more  than  $50  per  annum  for  the  use  of  a  telephone  on  a  separate  wire; 
$40  for  each  telephone,  there- being  not  more  than  two  on  a  wire;  $Jo  for  each 
telephone,  there  being  not  more  than  three  on  a  wire,  and  $25  for  each  telephone, 
there  being  four  or  more  on  the  same  wire."  It  is  stated  that  the  enactment 
of   this   privision   was   brought   about  after   an   active   campaign  by   the   local 
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telephone  users  and  consideration  of  the  subject  by  both  Houses  of  Congress. 
It  is  highly  probable  that  the  Chesapeake  &  Potomac  Telephone  Company  will 
use  all  the  means  at  its  command  to  thwart  the  efforts  of  those  who  desire  to 
see  the  law  upheld,  but  there  sems  to  be  a  very  general  and  decided  inclination 
among  users  of  telephones  to  compel  it  to  obey.  This  sentiment,  it  is  thought, 
will  undoubtedly  lead  to  organized  action  by  telephone  users.  The  plan  now 
being  considered  includes  a  purpose  on  their  part  to  decline  to  pay  a  larger 
sum  for  telephones  than  the  law  permits,  taking  the  ground  that  by  so  doing 
they  will  violate  the  law.  In  case  the  company  should  attempt  to  remove 
the  instruments  from  the  premises  of  those  refusing  to  pay  more  than  the  legal 
tariff,  the  latter  will  secure  injunctions  from  the  courts  and  thus  the  question 
would  be  brought  up  for  final  settlement. 

Buffalo  and  Niagara  Falls  Notes. 


that  the  conditions  are  vastly  different  now,  that  the  company  stands  in  a 
better  position  to  grant'  a  4-cent  fare  than  it  did  in  1896,  this  contention  is  de- 
nied.    The  company  is  not  in  the  least  alarmed  at  what  the  city  proposes  to  do. 


BUFFALO,  N.  Y.,  July  9,  189S. 

THE  NIAGARA  GORGE  RAILWAY,  a  trolley  system,  is  now  a  part  of  the 
through  line  from  Lake  Erie  to  Lake  Ontario,  an  arrangement  having  been 
made  with  the  New  York   Central   Railroad. 

THE  BUFFALO  POLICE  DEPARTMENT  has  learned  that  for  three 
times  the  annual  rental  of  the  Bell  telephone  plant  it  can  buy  a  system  of  its 
own,  and  steps  have  been  taken  to  put  the  discovery  into  practice.  Contracts 
for  155  receivers  have  been  awarded  to  the  Wilhelm  Telephone  Company,  of 
Buffalo,  on  its  bid  of  $2.25  each,  and  for  as  many  receivers  to  the  Pennsylvania 
Electric  Company,  on  its  bid  of  $3.77  each.  Several  bids  are  in  for  cables,  but 
no  awards  have  been  made, 

THE  FIGHT  between  North  Tonawanda  and  the  Ely  Trolley  Company  over 
the  location  of  the  tracks  of  the  company's  new  line  from  Buffalo  to  Lockport 
is  over,  the  town  appearing  to  come  out  best,  as  a  3-cent  rate,  with  transfer 
privileges,  was  secured  to  laboring  men  in  the  corporation,  and  a  Js-cent  rate 
to  Buffalo  and  return,  all  day,  to  anyone.  In  return  the  city  granted  Mr.  Ely 
all  the  privileges  now  enjoyed  by  his  Niagara  Falls  line.  The  next  fight  is 
likely  to  be  with  the  steam  roads  for  a  right  to  cross  their  lines  at  North 
Buffalo. 

THE  CATARACT  POWER  &  CONDUIT  COMPANY  is  about  to  establish 
■  a  new  distributing  station  near  the  city  line  where  the  power  cable  comes  in 
from  Niagara  Falls,  and  bought  a  piece  of  land  for  the  purpose.  It  is  not  on 
the  present  line,  but  the  line  of  conduits  that  are  now  being  laid  will  pass 
through  the  building,  which  is  to  be  the  point  of  union  of  the  two  methods  of 
transmitting  the  current.  It  seems  not  to  be  settled  whether  to  put  any  trans- 
formers in  the  station  at  present  or  not,  but  this  will  not  be  done  probably 
till  there  is  a  demand  for  power  in  that  vicinity. 


PiTTSBURQ  Note. 


Pittsburg,  Pa.,  July  8,  1896. 
TROLLEY  CAR  EXPRESS  SERVICE.— The  Consolidated  Traction  Com. 
pany  has  had  introduced  into  councils  an  ordinance  giving  it  the  privilege  of 
running  express  cars  on  three  of  its  lines.  If  the  ordinance  is  passed  the  com- 
pany proposes  to  establish  a  regular  express  service  between  the  city  and  Last 
Liberty  The  success  of  the  mail  cars  now  in  operation  indicates,  according 
to  President  C.  L.  Magee,  that  it  is  feasible  to  operate  express  cars,  and  the 
introduction  of  them  will  materially  reduce  the  number  of  delivery  wagons  on 
the  streets.  It  is  proposed  to  establish  distributing  stations  at  interva  s  along 
the  lines,  where  light  wagons  can  call  for  and  leave  packages,  thus  avoiding  the 
necessity  of  long  hauls  by  horsepower. 
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Chicago  Notes. 

Branch  Office  of  THF,  Elkctrical    World, 
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MR  W  D  SARGENT,  president  of  the  International  Brake  Shoe  Company. 
Chicago,  Miled  for  Europe  last  week  to  make  arrangements  for  the  manufacture 
of  the  Diamond  "S-  shoe  in  several  European  countries,  including  Russia 
The  .ucces.  of  this  .hoc  since  its  introduction  last  fall  has  been  little  short 
of  phenomenal,  and  it  is  doubtful  if  any  railway  device  of  recent  invention  has 
been  rw  thoroughly  and  consi.lenlly  pushed  on  all  occasions  as  this  brake 
fehoc  ha.  been. 

A  CONFERENCE  was  held  a  tew  days  ago  between  the  superintendents  of 
the  Chicago  Edison  Company,  the  Chicago  Telephone  Company,  the  Postal 
Telegraph  Company  and  the  Western  Union  Telegraph  Company  and  Commis- 
.ioncr  McGann  to  consider  the  subject  of  man  hole  explosions.  Me.-ins  for 
prCTcniing  the  increasing  recurrence  of  these  accidents  was  considered,  and  the 
companic.  agreed  to  put  in  new  and  improved  ventilaling  apparatus.  It  is 
expected  that  fewer  accidenn  ol  the  kind  will  result  from  the  inslallation  of  the 
imtiroved  'kvircn. 

Milwaukee  Notes. 

Mii.wai;kbe.  Win..  July  8, 1808. 

li;nr,K  seaman,  in  the  United  Stair*  Court,  on  July  5  handed  d..wn  his 
r,pini<m  in  the  suit  o(  the  We.lcrn  KIcclric  Company  .mainst  llir  American 
Khr<rtlal  Company  and  other,  of  Milwaukee  in  favor  of  the  pelilioner.  I  he 
cfTect  i>  10  prevent  the  drirndani  company  from  lurlher  ninnulacluring  of  cer- 
tain lypcn  of  rhco«i»l«  and  culoula.  the  court  claiming  that  the  defendant  Imii 
been  inlringinK  the  patent  o(  the  complainant. 

MAYOR  KOSK  purpo.e«  to  fiijht  for  the  4ccnl  Inre  even  if  the  cily  did  lo«c 
the  case.  While  the  ri|(ht  '.(  ihc  city  to  pan.  another  ordinance  i«  conceded,  il  in 
claimed  on  behall  •.!  the  Milwaukee  Kleclric  Railway  &  Liijlit  Company  llinl  the 
city's  position  is  not  nearly  so  f8vor.ible  as  il  was  when  Ihe  first  orilimince 
was  passed.  At  the  present  lime  the  company  has  Ihe  derided  ndynnlaur  of 
the  decision  of  United  Stales  Judur  Sraman,  declarinK  a  4  crni  fare  confisralory 
and  decreeing  the  value  ol  Ihe  properly  ol  Ihe  company  npnn  which  il  is  en- 
lilled  10  compensation  to  be  al  least  »7."".'—     ^^ '"'-  "  '"  ■I""'"'  ''V  ""•  <^''y 


St.  Louis  Notes. 


•     St.  Louis.  Mo.,  July  8, 1898. 

MUNICIPAL  WIRES  TO  BE  BURIED.— The  Council  has  decided  that  the 
city's  wires  should  go  underground.  A  motion  that  the  Council  appropriate 
the  $53,000  necessary  was  made.  The  amounts  allowed  the  various  departments 
will  be  cut  in  order  to  find  the  money. 

THE  PRESIDENT  of  the  Terminal  Railroad  Company  says  that  after  a 
thorough  search  lie  has  failed  to  find  any  practical  plan  by  which  the  steam 
engine  now  used  in  the  tunnel  and  railroad  yards  can  be  satisfactorily  sub- 
stituted by  electric  motors.  The  large  number  of  trains  hauled  by  the  com- 
pany on  the  St.  Louis  and  East  St.  Louis  yards  and  through  the  tunnel  could 
not  be  properly  cared  for  with  the  electric  engines  now  obtainable,  he  says. 

THE  PROMOTERS  of  the  electric  railway  which  is  to  connect  St  Louis, 
Alton,  Collinsville,  Edwardsville,  Venice,  Plast  St.  Louis  and  other  towns  in 
Madison  County,  met  at  Edwardsville  this  week  and  elected  the  following 
officers:  Charles  E.  Carroll,  president;  John  A.  Mehling,  vice-president,  and 
August  Holthaus,  secretary  and  treasurer.  Application  has  been  made  for 
incorporation  papers,  and  as  soon  as  they  are  received:  the  work  of  securing 
franchises  will  be  begun. 

THE  STRIKE  OF  ELECTRICAL  WORKERS.— A  conference  was  held 
last  week  between  members  of  the  Electrical  Exchange  and  the  secretary  of  the 
Building  Trades  Council,  who  represented  the  Electrical  Workers'  Union,  and 
an  agreement  between  the  electricians  and  their  employees  was  reached.  The 
members  of  the  Exchange  agreed  to  pay  the  wage  scale  asked  for  by  the  union, 
which  is  $3  per  day,  for  a  period  of  three  years.  It  was  also  stipulated  that  the 
men  can  only  work  for  the  firms  which  are  members  of  the  exchange,  and  in 
case  they  work  for  outside  parties  they  lose  their  standing  in  the  Building 
Trades  Council.  It  was  also  agreed  tliat  all  firms  not  members  of  the  exchange 
should  join  at  once. 


Colorado  Notes, 


Denver,  Colo.,  July  7, 1898. 

LARGE  LIGHT  AND  POWER  PLANT.— The  Rocky  Mountain  Power  Com- 
pany has  just  been  incorporated  to  build  a  large  light  and  power  plant  in 
Lafayette.  Col.  It  is  the  purpose  of  the  company  to  furnish  current  to  the  coal 
and  metalliferous  mines  that  are  located  at  and  near  Lafayette. 

GOLDFIELD  POWER  PLANT.— It  is  announced  that  the  large  electric 
power  plant  at  Goldfield,  Col.,  will  be  completed  in  three  months.  The  plant- 
is  being  built  by  the  Smith-Moffat  syndicate,  of  Denver,  and  it  will  supply 
power  to  supplant  steam  in  mines  in  the  Cripple  Creek  district.  One  of  the 
local  papers  says  that  "another  year  will  find  a  large  percentage'of  the  mines 
in  the  Cripple  Creek  district  operated  by  electric  power.  Steam  will  be  to  a 
large  cx'tent  superceded  as  a  motive  power  for  hoisting  and  air-compressing, 
and  will  be  used  only  for  pumping." 

INSURANCE  CASE.— The  Denver  Consolidated  Electric  Company  was  vic- 
torious in  the  suit  brought  against  it  by  a  score  of  insurance  companies.  The 
suit  grew  out  of  the  destruction  by  fire  of  the  Denver  Union  depot  in 
i?<j4,  After  the  insurance  companies  had  paid  over  $60,000  in  fire  losses  they 
came  to  the  conclusion  that  the. fire  was  due  to  the  crossed  wires  of  the  electric 
light  company,  and  action  was  brought  to  recover  the  amount  paid  out  as  fire 
loss.  When  the  case  came  on  for  trial  in  the  district  court  Judge  Johnson 
granted  a  non-suit  on  the  ground  that  no  negligence  or  responsibility  had  been 
proved  against  the  electric  company. 

RECEIVERSHIP  FOR  CAULE  COMPANY.—Edward  C.  Baggs  has  been 
ai)pointcd  receiver  for  the  Denver  City  Railroad  Company,  whicii  operates 
the  cable  system  of  Denver.  Tlic  appointment  of  a  receiver  was  made  upon 
application  of  the  bondholders  of  the  road,  who  have  failed  to  receive  their 
interest.  The  failure  of  the  company  is  due  to  the  fact  that  the  c.ible  system  is 
so  expensive  a  means  of  operation.  The  company  has  long  realized  the  truth 
of  this  assertion,  and,  as  has  been  noted  in  this  correspondence,  has  made 
application  to  the  city  government  for  the  privilege  of  introducing  the  trolley 
system.  It  is  thought  not  unhkely  that  if  the  apphcalion  had  been  promptly 
granted  the  receivershiii  might  have  been  averted.  The  ordinance  giving  the 
company  a  franchise  to  change  its  motive  power  has  been  adopted  by  the 
lifiard  of  Aldermen,  but  il  hung  Ui>  in  the  Hoard  of  Supervisors.  Opposition 
has  been  made  to  the  grant  on  the  grotuid  th.it  the  company  does  not  offer  to 
l)ay  a  high  enough  price.  It  agrees  to  pay  $^500  per  annum  for  twenty  years, 
but  a  certain  class  of  persons  makes  a  demand  that  it  pay  a  percentage  on  its 
grosB  receipts,  which  would  amount  to  a  sum  considerably  in  excess  of  what 
the  company  is  willing  or  proliably  would  be  able  to  pay.  It  is  behevcd  that 
when  a  scheme  for  llie  rcnrKani/aliini  ni  the  company  is  agreed  upon  it  will 
proceed  on  the  theory  that  the  trolley  system  shall  be  introduced.  The  com- 
pany han  been  in  fiiiancial  ditVicullles  Hincc  iHq.^,  when  G,  E.  Randolph  was 
appointed  receiver.  He  held  ihc  position  foi..lhrec  years  until  a  reorganization 
wan  effcelcd.  At  that  lime  $.(,(M>(i,cKm  in  bonds  were  issued,  and  no  interest  has 
been  paid. 

Pacific  Coast  Notes. 


San  FUANCISCii,  Cal.,  July  .'I,  IMUH. 

•nil'".  ICI.KCTUIC  I.ICHTINC  I'l.ANT  in  Dnyton,  Ore.,  in;iy  hr  pnnhiised 
by  Ihe  town  uiilhorilics  and  oprrnlril  ns  a  municipal  plant. 

•Ilir;  MAUKICT  STKEKT  RAILWAY  CfJMI'ANV,  San  FrniiciHco,  re- 
relilly  decliirrfl  ilividend  No.  ll,  of  fio  crnts  n  shiirc,  on  its  issued  capital  stock. 
for  Ihe  (|unrlcr  ending  June  30. 

TIIIC  SAN   FRANCISCO  ULKCTRICAL  COMPANY,   II.    1'.    Thayer,  man- 
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ager,  now  occupies  new  salesrooms  at  31  Second  Street,  with  a  large  stock  of 
telephone  and  other  electric  supplies. 

THE  XEW  FORTIFICATIONS  at  Magnolia  Blu(Ys^  near  Seattle,  Wash., 
will  he  well  lighted  by  electricity,  the  War  Department  having  increased  the 
appropriation  to  $84,000.  The  contracts  for  lighting  and  heating  have  been  let. 
THE  COMMERCIAL  LIGHT  &  POWER  COMPANY,  San  Francisco,  is 
erecting  a  brick  central  power  station  on  Battery  Street,  near  Pacific.  A  Stan- 
ley two-phase  electric  equipment  will  be  operated  by  Mcintosh  &  Seymour 
compound  engines. 

THE  CALIFORNIA  AUTOMATIC  TELEPHONE  COMPANY,  San 
Francisco,  recently  gave  a  press  reception,  which  was  attended  by  many  rep- 
resentatives of  the  daily  and  technical  press.  The  working  of  the  improved 
switchboard  was  thoroughly  demonstrated. 

THE  STANDARD  ELECTRIC  COMPANY,  of  California,  recently  made 
application  for  a  franchise  for  the  erection  of  a  transmission  Hne  from  Lake 
Chabot,  via  Haywards,  into  Oakland,  Cal.  This  application  is  for  the  last  sec- 
tion of  the  projected  line  from  Blue  Lakes,  in  Amador  County,  to  San  Fran- 
cisco Bay.  Franchises  and  rights  of  way  through  private  lands  have  already 
been  secured  through  Amador,  Calaveras,  San  Joaquin  and  Contra  Costra 
Counties  by  L.  C.  Bullock,  who  is  associated  with  Prince  Andre  Poniatowski 
in  the  project  of  transmitting  power  no  miles  to  San  Francisco. 

MR.  WYNN  MEREDITH,  who  has  been  acting  as  construction  engineer 
for  Hasson  &  Hunt,  consulting  electrical  engineers,  for  several  years  past,  has 
gone  to  Unalaska,  where  he  will  do  electric  work  for  the  Alaska  Commercial 
Company.  A  number  of  steamboats  has  been  built  in  the  vicinity  of  Unalaska, 
which  are  to  be  equipped  with  electric  lighting  plants.  Mr.  Meredith  was  a 
constructing  engineer  at  the  World's  Fair  and  assistant  electrical  engineer  at 
the  California  Mid-Winter  Fair.  He  has  done  important  work  at  the  Folsom 
plant,  Nevada  County  plant,  Los  Angeles  street  railway  plant  and,  lately,  on 
the  new  water-power  electric  plant,  near  \'ictoria,  B.   C. 


Canadian  Notes. 


Montreal.  Que.,  July  6. 1898. 
THE  RATEPAY'ERS  of  Thorold,  Ont.,  will  be  asked  to  sanction  a  loan  o£ 
$7000  to  extend  the  electric  light  plant. 

AN  ELECTRIC  LIGHT  PLANT  will  likely  be  installed  to  furnish  public 
and  private  lighting  at  Maniwaki,  Que. 

THE  LOCAL  electric  company  at  Wallaceburg,  Ont.,  has  agreed  to  install 
an  incandescent  plant  within  eight  months. 

THE  TELEGRAPH  and  electric  light  companies  at  Lindsay,  Ont.,  will  prob- 
ably be  asked  to  lay  their  wires  underground. 

A  JOINT  STOCK  COMPANY  is  being  formed  for  the  purpose  of  construct- 
ing electric  light  and  waterworks  systems  at  Shawville,  Ont. 

THE  CITY  COUNCIL  of  Brantford,  Ont.,  has  decided  to  dispense  with  gas 
for  lighting  purposes,  and  will  call  for  tenders  for  electric  light;  also  for  in- 
stalling an   electric   light   plant,  to  be   controlled  by  the  city. 

ORILLIA,  ONT.— Tenders  are  invited  by  the  town  for  a  street  lighting  plant, 
an  incandescent  lighting  plant,  power  service  and  steam  plant.  Particulars  can 
be  obtained  from  the  town  clerk  or  R.  J.  Clarke,  consulting  engineer,  Toronto. 
DR.  SHAW.  Lucan,  Ont.,  is  making  arrangements  to  construct  telephone 
lines  to  some  of  the  neighboring  villages.  We  understand  a  line  is  to  be  built 
first  to  Southgate,  in  London  township,  and  after  to  Saintbury  and  Mooresville. 
THE  RAILWAY  COMMITTEE  of  the  Privy  Council  at  Ottawa  considered 
the  bills  for  electric  railways  in  the  neighborhood  of  Montreal.  The  North 
Shore  Electric  Railway  was  granted  a  charter.  This  company  proposes  to  build 
a  road  from  Three  Rivers  along  the  northern  shore  of  the  St.  Lawrence.  The 
Montreal  &  Southern  Counties  Railway  Company  was  given  power  to  extend 
its  operations  to  the  counties  of  Beauharnois,  Chateauguay,  Huntingdon  and 
NapierviUe.  The  promoter  of  both  of  these  undertakings  is  Mr.  A.  J.  Corriveau. 


French  Notes. 
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(From   Our  Own  Correspondent.) 

Paris,  June  23.  189P. 

ELECTRIC  LIGHT  IN  ALGERIA.— The  Municipal  Council  of  Oran  is 
considering  the  proposition  made  by  the  gas  company  to  supply  electric  light 
to  private  consumers  at  a  maximum  price  of  15  centimes  (3  cents)  per  loo  watts, 
with  a  reduction  of  20  per  cent,  in  the  price  to  the  town.  The  company  asks 
for  a  franchise  to  enable  it  to  string  wires  in  the  territory  of  the  municipality, 
and  the  lease  of  a  strip  of  land  for  eighty  years,  on  which  to  erect  a  power 
station. 

THE  PAYEN  ACCUMULATOR.— This  system  of  accumulator  plate,  the  in- 
vention of  M.  Clement  Payen,  consists  of  porous  crystallized  lead,  arranged  so 
as  to  give  great  strength  without  sacrificing  simplicity  of  construction.  The 
small  porous  crystalline  lead  plug  constitutes  the  active  material,  and  is  sup- 
ported in  a  square  of  conducting  material  arranged  so  as  to  assure  at  all  times 
good  contact  between  the  plug  and  the  grid  and  at  the  same  time  allow  for  the 
expansion  of  the  lead.  The  whole  arrangement  makes  it  possible  to  secure 
good  contact  and  to  keep  the  plates  from  changing  shape  or  buckling. 

ELECTRIC  CARRL\GES.— On" June  15  the  exhibition  of  electric  carriages 
opened  at  the  Tuilcries  Gardens.  Among  them  are  the  many  different  forms 
of  hacks  and  cabs  which  the  companies  will  try  to  introduce  for  carriage  service 
in  Paris.  Some  of  the  more  remarkable  ones  are  the  following:  A  coupe,  built 
by  Dore;  a  coupe  and  a  victoria,  by  Kriegcr;  a  coupe  and  a  victoria  of  the 
General  Electric  Carriage  Company,  and  also  one  of  the  French  Automobile 
Carriage  Company.  They  have  already  been  put  through  a  preliminary  trial 
over  a  measured  course,  and  have  been  subjected  to  various  tests  on  the  ex- 
penditure of  power  required  on  a  level,  on  a  hill,  at  starling  and  at  various 
speeds,  etc.  It  is  intended  also  to  determine  for  each  carriage  the  cost  of 
operation  per  day,  the  reliability  in  service  and  the  relative  comfort  of  pas- 
sengers.   The  jury    has   twelve   members,    six   of   whom   are   appointed   by    the 


commission   for  the  cabs  exhibition  and  the  other  six  by  the  exhibitors. 
present  the  compiling  of  the  results  has  not  been  entirely  completed. 

THE  MICROPHONE  IN  WAR  TIME.-A  new  microphone  has  been  ex- 
hibited before  the  Academy  of  Sciences.  It  detects  at  a  great  distance  the  ap- 
proach of  a  ship,  whether  an  armored  vessel  or  a  torpedo  boat,  and  gives  its 
warning  with  great  clearness.  It  is  to  be  subjected  to  tests  at  Cherbourg 
Some  years  ago  Commander  Banare  proposed  an  instrument  which  he  called 
a  hydrophone,  and  with  which  he  was  able  to  hear  at  a  distance  of  a  mile  or  a 
mile  and  a  half  the  vibration  produced  by  the  screw  of  a  torpedo  boat  or  the  more 
regular  beat  of  the  screw  of  a  large  battle  ship.  It  consisted  of  a  water-tight 
box,  the  vibratory  plate  being  inside  to  prevent  the  pressure  of  the  water  from 
acting  on  it  too  directly.  The  wires  from  the  transmitter  were  carried  first  to 
a  float  to  make  sure  that  the  transmitter  would  be  continuously  immersed;  from 
the  float  the  wires  were  carried  to  a  receiver  on  a  ship  or  on  shore.  Thus  with 
2  or  3  miles  of  wire  it  becomes  possible  to  receive  a  warning  of  the  approach  of 
a  vessel  from  4  to  5  miles  distant. 


(Beneral  IRewe. 


The  Telegraph  and  Telephone. 

CURRIE,  MINN.— Currie  has  been  connected  by  telephone  with  Tracy 
Canby,  Balaton,  Walnut  Grove,  and  the  line  is  to  be  extended  to  Avoca,  Fulda, 
St.  Paul  and  Minneapolis. 

PORTERVILLE,  CAL.-The  Ut.  Whitney  Telephone  &  Power  Company 
has  been  sold  to  J.  H.  McFarland.  It  is  said  to  be  Mr.  McFarland's  intention 
to  put  the  plant  in  thorough  working  order. 

EVANSVILLE.  IXD.— A  telephone  company  composed  of  Evansville  capi- 
talists has  been  organized.  The  company  proposes  to  construct  a  line  into  the 
counties  west  of  here  to  connect  with  the  city. 

BOONE,  lA.-The  Boone  County  Telephone  Company  has  placed  an  order 
with  the  Sterling  Electric  Company,  of  Chicago,  for  a  toll  board,  which  it  is 
stated,  will  be  the  finest  of  its  size  in  the  State. 

BELLAIRE.  OHIO.-Mr.  G.  M.  Daniels  has  been  awarded  the  contract 
to  build  a  telephone  line  from  Bellaire  to  Barnesville,  Ohio,  a  distance  of  24 
miles.     He  expects  to  begin  the  work  of  construction  at  once 

ST.  PAUL,  MINN.-The  Northwestern  Telephone  Exchange  Company  has 
decided  to  increase  its  capital  stock  $1,000,000.  It  is  understood  that  the  toll 
hne  system  will  be  extended  to  the  principal  points  in  Minnesota  and  the 
Dakotas. 

BOSTON,  MASS.-It  is  stated  that  the  local  telephone  companies,  operating 
under  the  American  Bell  patents,  will  spend  in  extensions  during  the  year  1808 
$12,000,000,  increasing  the  wire  mileage  at  least  150,000  miles  and  their  sub- 
scribers 60,000. 

ST.  JOHN,  MICH.-The  National  Telephone  Company  has  completed  its 
long-distance  hne  to  Owosso,  connecting  at  that  point  with  200  subscribers  of 
the  Owosso  Telephone  Company,  also  connecting  with  the  long-distance  lines 
of  the  new  State  Telephone  Company. 

BOSTON,  MASS.-ilr.  Charles  Webster,  vice-president  and  general  manager 
of  the  W  estern  Electric  Telephone  Company,  who  was  in  Boston  a  few  days 
ago,  gave  out  some  interesting  facts  regarding  the  independent  telephone  move- 
ment in  the  West.  According  to  a  Boston  financial  paper,  Mr.  Webster  states 
that  his  company's  system  is  composed  of  3000  miles  of  toll  lines  in  operation 
m  -Minnesota,  Iowa  and  North  and  South  Dakota.  Copper  metallic  circuits 
have  been  built  on  all  the  trunk  lines,  and  his  company  is  now  erecting  a  line 
from  St.  Paul  to  Duluth,  Sioux  Falls.  Lacrosse  and  other  places,  1000  miles  in 
length.  By  January  i,  1899,  the  company  expects  to  have  5000  miles  of  wire  in 
operation.  The  system  is  composed  of  the  Union  Electric  Telephone  Company, 
with  a  capital  of  $100,000;  the  Minnesota  Central  Telephone  Company,  capital 
$100,000;  the  Western  Electric  Telephone  Company,  $100,000;  the  Western  Min- 
nesota Telephone  Company,  $30,000,  and  the  Southern  Minnesota  Telephone 
Company,  $30,000.  After  a  year's  fight  the  independent  companies  have  ob- 
tained franchises  in  St.  Paul  and  Minneapolis.  In  Minneapolis,  the  Minnesota 
Mutual  Telephone  &  Telegraph  Company  has  been  organized  with  a  capital 
of  $300,000,  and  the  company,  Mr.  Webster  states,  has  already  between  5000  and 
6000  subscribers  on  five-year  contracts  on  the  basis  of  $48  per  year  for  longdis- 
tance  instruments.  The  new  company  will  not  start  for  a  year  at  least.  It  is 
now  putting  its  wires  underground.  His  company,  Mr.  Webster  states,  has 
the  largest  independent  sj'stem  in  the  country,  although  the  oldest  of  the  six 
companies  is  but  three  years  old.  The  Northwestern  Telephone  Exchange 
Company,  which  operates  in  St.  Paul  and  Minneapolis,  has  recently  increased 
its  capital  stock  $1,000,000  for  the  purpose  of  extending  its  lines. 


Electric  Liqmt  and  Power. 


ILL.— An  electric  light   plant  to  be  owned   by  the  city 
For  $6900  of  this  amount 


BUNKER   HILL, 
will  be  established  at  a  cost  not  to  exceed  $10,000. 
5  per  cent,  fifteen-year  bonds  will  be  issued. 

LOS  ANGELES,  CAL.— The  Southern  California  Power  Company  has  let 
contracts  for  new  electrical  machinery  to  cost  $100,000.  This  new  apparatus  will 
be  installed  at  the  power  house  in  the  Santa  Ana  Canyon  and  the  distributing 
points  at  Los  Angeles  and  Pasadena,  at  which  places  the  power  is  to  be  used. 

LANCASTER,  PA.— Messrs.  F.  E.  Bailey  &  Co.,  representing  the  -Manheim 
Electric  Light  Company,  h.ive  received  a  contract  for  lighting  the  borough  of 
Mt.  Joy  with  electric  lights.  It  has  not  yet  been  decided  whether  to  erect  a 
plant  in  Mt.  Joy  or  to  obtain  current  from  the  Manheim  plant,  which  is  some 
miles  distant. 

FAIRMOUNT,  W.  VA.— The  Fairmount  Electric  Light  &  Power  Company 
has  just  secured  a  five-year  contract  with  the  town  tor  35  2000-cp  street  arcs 
at  $84  per  year,  and  30  32-cp  incandescents  at  $15.  The  company  will  immediately 
increase  its  incandescent  plant  by  about  130  kilowatts  in  new  machines,  and 
joo  horsepower  in  engines.  Mr.  Smith  Hood  is  manager  and  E.  S.  Aldrich  is 
electrician. 
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JAMAICA,  L.  I.,  N.  y. — The  Oueens  Borough  Electric  Light  &  Power  Com- 
pany, recently  incorporated,  has  absorbed  the  Citizens'  Lighting  Company,  of 
Far  Rockaway.  The  Queens  Borough  Company  has  executed  a  mortgage  to 
the  Colonial  Trust  Company,  of  Manhattan,  and  has  issued  bonds  for  $250,000 
at  5  per  cent.,  maturing  in  192S.  The  principal  stockholders  of  the  new  organi- 
zation are:  R.  C.  Peabody,  Van  Wyck  Rossiter,  Joseph  C-  Biglin,  Frank  Mac- 
Govern,  Isaac  'SI.  Sutton  and  T.  S.  Williams. 

Obituary  Note. 

DR.  CORNELIUS  HERZ,  who  in  late  years  became  notorious  through  his 
connection  with  the  Panama  Canal  scandal,  died  at  London,  England,  on  July 
6.  Dr.  Herz  was  some  years  ago  interested  to  a  large  extent  in  various  electrical 
enterprises  in  this  country  and  in  France.  He 
was  born  in  Besancon,  France,  in  September, 
1849,  and  was  three  years  old  when  his  family 
settled  in  America.  He  was  given  a  univer- 
sity education,  and  obtained  a  physician's  de- 
gree. He  joined  tlie  French  army  during  the 
Franco-Prussian  war,  and  at  the  end  of  the 
war  returned  to  the  United  States.  In  San 
Francisco  he  established  an  important  elec- 
tric works,  and  did  much  toward  developing 
electrical  industries  on  the  Pacific  coast.  Some 
years  after  that  he  returned  to  Paris,  where  he 
founded  the  paper  "La  Lumiere  Electrique," 
•  and  was  among  the  first  to  develop  the  elec- 
tric Hght  in  that  city.  He  became  deeply  in- 
terested in  projects  for  electric  railways,  and 
conducted  experiments  on  cables  and  tele- 
graph hnes  in  France  for  many  months,  per- 
fecting his  theories,  afterward  put  into  prac- 
tice. Since  the  Panama  Canal  scandal  in  Paris,  Dr.  Herz  has  been  practically 
banished  from  France,  residing  in  England.  He  was  quite  wealthy,  having 
made  considerable  money  in  promoting  electrical  enterprises  about  the  time 
of  the  first  Paris  Exposition  in  1881.  It  is  thought  by  some  that  he  was  not 
technically  strong,  his  chief  abilities  being  as  a  business  man  and  promoter. 
His  property  in  France  was  confiscated,  and  as  an  American  citizen  he  filed  a 
claim  lor  SS-ooo.ooo  against  the  French  Government  in  the  State  Department 
at  Washington,  which  has  recently  been  under  advisement. 


Dr.  Cornelius  Herz. 


Personal  Notes. 


CAPT.  WILLARD  L.  CAXDEE,  managing  director  of  the  Okonite  Com- 
pany, sailed  for  Europe  on  the  Cunard  line  steamer  "Etruria"  on  July  9. 

MR.  MAX  LOWEXTIIAL  has  been  added  to  the  staff  of  "The  Electrical 
Engineer"  in  the  capacity  of  associate  editor.  Mr.  Lowenthal's  training  es- 
pecially qualifies  him  to  occupy  a  position  of  this  character. 

MR.  GEORGE  C.  EWING,  of  the  firm  of  Huntress  &  Ewing,  Boston,  Mass.. 
manufacturers  of  the  National  electric  hcadhght,  is  sergeant  in  Company  F  of 
the  First  Regiment  of  V^olunteer  Engineers,  U.  S.  A.  Mr.  Ewing's  regiment  is 
now  at  Camp  Townsend,  Pcckskill,  N.  Y.,  awaiting  orders. 

MR.  E.  DYSTERUD,  superintendcntc  de  la  Compania  de  Luz  Electrica  y 
Fucrza  Motriz,  Monterey,  Mexicd,  is  in  the  United  States  visiting  important 
electrical  plants  and  manufacturing  establishments.  The  company  is  extending 
its  business,  particularly  in  the  way  of  power  transmission. 

MR-  JAMES  MITCHELL,  of  Rio  de  Janeiro,  Brazil,  was  in  New  York  dur- 
ing the  past  week.  It  is  Mr.  Mitchell's  intention  to  spend  the  summer  in  the 
Adirondacks,  returning  to  his  home  in  South  America  during  the  fall.  Mr. 
Mitchell  deals  exclusively  in  electrical  machinery  of  American  manufacture,  and 
during  his  seven  years'  business  in  Brazil  has  built  up  a  large  and  lucrative 
trade. 

MR.  WILLIAM  S.  BRAYTON,  of  the  New  York  office  of  the  General 
Electric  Company,  was  married  May  3  to  Miss  Alice  Wait,  of  Ithaca.  Mr. 
IJrayton  in  a  graduate  of  Cornell,  and  passed  through  the  works  at  Schenectady 
before  assuming  his  duties  at  the  New  York  office.  He  is  a  favorite  among  all 
hill  aft<iociatcfi,  who  testified  their  appreciation  by  presenting  him  with  a  hand- 
some souvenir  of  their  esteem.  We  offer  our  congratulations  to  the  happy 
couple  on  entering  their  new  career. 

Legal  Notes. 

APPLIED  I'OU.  A  RECEIVER.— According  to  a  Chicago  press  dispatch  ap- 
plication was  made  in  that  city  on  July  i  by  M.  B.  Kennedy  for  the  a^»point- 
mcnt  of  n  recrivcr  for  the  Western  Telephone  Construction  Company.  The 
company  wai  organized  on  March  3,  iHiJb. 

SL'SPENIMvD  SWITCH  CASE.— The  United  Stales  Circuit  Court  has 
granted  a  •'•■  "■  ••■  'he  case  of  the  ThomsonllouHfon  Electric  Company  v. 
Grorgc   U\f  U.   Plait  and  the  Columbia  Machine  Works,  enjoining 

them    trfitti    ■-  mg   switches   for  overhead   trolley   lines  covered   by   the 

Van  Urpnc\c  patent  No.  4^4/'95'  It  was  further  ordered  and  decreed  that  the 
folhiwjng  claims  of  said  patent  arc  good  and  valid:  "3.  The  combinnlion,  with 
an  overhead  wire  for  receiving  an  tinderncalh  contact,  of  a  Bwitcliplate  at- 
tached to  the  wire  in  about  the  same  horizontal  plane  as  the  wire."  "4.  The  coni' 
'  '    '  '  .  ,d  ronduclor  above  the  track  and 

•Id  with  a  contact  carrying  iirm 
..  ;     .:.;  Ill  rear  of  the  front  wheels  of  the 
Arifh  an  ovrrhend  line  wire,  u(  n  grooved  eontnrl 
'<■  and  receiving  the  wire  between  the  llangrs  of  the 
groove,  nnU  a  kuhIihk   switch   plate  comirelcd   to  the  wire,  Against   whit-h   the 
said  flanges  b^-ftr  in  fi-t-^invr  (rom  on'-  lin*-  in  nn<pO!«T,"    "ig.  In  an  cleclrtc  rail- 
way,  the   f'  M  i.trs,   id   nn    upwardly 
pressed  co'  rhe  conductor,  nnd  a 

switch    plair    iir     in-     iir.iri'iiiiiK    i'"ni     ii'i-iiMifi    u,    r^'iivi     |)ie    il\i<*    of    tllC    wliecl 

flanges,  and  provided  with  depending  rtbi.  between  which  the  wheel  it  (rcc  lo 


move  laterally  to  engage  with  one  of  the  branch  conductors.  20.  In  an  elec- 
tric railway,  the  combination,  with  an  overhead  switch  plate  having  depending 
ribs,  but  open  at  its  extremities,  of  main  and  branch  conductors  extending  from 
its  two  extremities,  respectively,  a  vehicle,  an  upwardly  pressed  contact  arm 
attached  to  the  vehicle  and  tending  to  move  laterally  therewith,  and  a  track 
switch  for  the  vehicle  located  so  as  to  operate  in  advance  of  the  conductor 
switch."  *'23.  The  combination,  with  branching  overhead  conductors,  of  a  vehicle 
having  a  laterally  swinging  contact  arm  pressed  upward  to  engage  the  con- 
ductors, and  a  switch  plate  at  the  branching  point  having  depending  sides,  but 
open  at  its  extremities,  the  interior  width  of  the  plate  between  the  sides  being 
greater  than  the  thickness  of  the  contact  wheel,  whereby  the  wheel  is  free  to 
move  laterally  with  relation  to  the  main  conductor  and  engage  one  of  the 
branching  conductors."  "25.  In  a  branching  electric  railway,  the  combination 
of  a  track  switch,  an  overhead  conductor  switch,  and  a  vehicle  having  a  rear- 
wardly  extending  contact  arm,  whereby  the  track  switch  will  operate  in  advance 
of  the  conductor  switch.  26.  In  a  branching  electric  railway,  the  combination, 
with  a  vehicle,  of  a  track  switch,  an  overhead  conductor  switch,  and  a  contact 
arm  extending  upward  from  the  vehicle  to  the  conductor,  and  so  located  rela- 
tively to  the  length  of  the  vehicle  and  the  two  switches  that  the  lateral  move- 
ment of  the  vehicle  will  give  a  corresponding  movement  of  the  contact  device 
on  the  conductor  switch.  27.  In  a  branching  electric  railway,  the  combination, 
with  a  vehicle,  of  a  track  switch,  a  contact  device  consisting  of  a  trailing  spring 
pressed  arm  having  a  grooved  contact  piece  embracing  the  conductor  and 
guided  thereby,  the  said  arm  being  jointed  to  the  car  and  tending  to  move 
laterally  therewith,  and  an  overhead  conductor  switch  adapted  to  engage  the 
contact  piece,  and  whereby  the  extremity  of  the  arm  is  flexibly  guided,  from 
main  to  branch  conductor." 

XUrabe  anb  Ifnbuettial  TKlotes^ 

THE  WESTERN  ELECTRIC  COMPANY.  Chicago,  has  recently  mailed  to 
the  trade  copies  of  its  tool  catalogue  No.  3.  If  any  of  our  readers  failed  to  re- 
ceive a  copy  one  will  be  sent  upon  application. 

THE  E.  W.  BLISS  COMPANY,  Brooklyn,  N.  Y.,  has  placed  Mr.  W.  S. 
Smith  in  charge  of  its  Western  branch  at  Chicago.  Mr.  Smith  has  been  con- 
nected with  the  Bliss  Company  for  a  number  of  years  and  is  a  Westerner  by 
birth. 

MESSRS.  PASS  &  SEYMOUR,  Syracuse,  N.  Y.,  have  just  made  a  shipment 
of  16,000  porcelain  pieces,  aggregating  nearly  2  tons,  to  Mexico.  The  popularity 
of  the  goods  of  this  company  is  making  tremendous  strides,  not  only  at  home, 
but  in  the  foreign  markets. 

A  MEETING  of  the  shareholders  of  the  Phcenix  Carbon  Manufacturing  Com- 
pany will  be  held  at  the  office  of  the  company,  St.  Louis,  Mo.,  on  August 
31,  for  the  purpose  of  considering  and  acting  upon  a  proposition  to  increase 
the  capital  stock  of  the  company  from  $160,000  to  $500,000;  and  also  to  consider 
md  act  upon  any  other  matters  which  may  be  brought  before  the  meeting. 

EXTENSIVE  ADDITIONS.— The  Walker  Company,  on  account  of  rush  of 
work  and  consequent  need  of  additional  space,  has  found  it  necessary  to  add  to 
the  large  machine  shops  it  already  possesses  at  the  Cleveland  works.  These 
machine  shops  alone  consist  of  three  bays,  each  400  feet  long,  and  the  addi- 
tion will  consist  of  a  fourth  bay.  Work  is  being  rapidly  pushed,  and  the  new 
bay  will  be  shortly  completed  and  ready  to  receive  the  large  machine  tools 
which  are  to  be  placed  there. 

THOMAS  &  BETTS.— Robert  McKean  Thomas,  formerly  assistant  chief  in- 
spector in  the  New  York  City  Electrical  BurL-au,  and  Hobart  D.  Belts,  who 
was  connected  with  the  inspection  bureau  of  the  Edison  Electric  Illuminating 
Company,  have  formed  a  partnership,  the  firm  being  known  as  Thomas  & 
Betts.  Both  are  well  and  favorably  known  to  all  interested  in  electrical  work 
in  this  city.  Their  offices  arc  at  141  Broadway,  Washington  Life  Building, 
where  they  will  engage  in  electrical  engineering.  They  are  agents  for  Lori- 
cated  Conduit,  manufactured  by  the  Safety  Conduit  Company,  Rankin  Station, 
Pa.;  the  Helios  arc  lamp,  made  by  the  Helios  Electric  Company,  Philadelphia, 
Pa.,  as  well  as  for  the  refrigerating  apparatus  of  the  Hygienic  Refrigeration 
Company,  whose  factory  is  at  Bridgeport,  Conn. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  of  East  Berlin,  Conn.,  is  fur- 
nishing  and  erecting  for  the  People's  Light  &  Power  Company.  Jersey  City, 
N.  J.,  a  new  boiler  house  in  connection  with  its  electric  plant.  The  building  is 
a  modern  structure  in  every  respect.  It  is  60  feet,  wide  and  about  90  feet  long, 
contains  ample  space  for  large  upright  boilers,  and  has  an  arrangement  for  the 
storage  of  coal  in  the  steel  bunker  inside  the  building,  so  that  the  fuel  can  he 
easily  taken  direct  to  the  boilers,  The  tracks  are  arranged  so  that  railroad 
cars  will  run  into  the  building  and  discharge  the  coal  directly  into  the  hunker. 
Jt  is  of  fireproof  conslructiun  thronghuut,  with  sleel  frame,  brick  side  walls 
nnd  iron-roof  covering,  well  lighted  and  ventilated.  Sandford  &  Slillmnu,  of 
Jersey  Cily,  have  the  contract  for  the  building. 

MESSRS.  W.  C,  STICRLING  &  SON,  Monroe,  Mich.,  report  an  excellent 
business  in  cedar  poles,  ties  and  cross  arms  this  spring  an<I  summer.  They 
have  prepared  for  a  large  dem.ind  for  their  stock,  and  iiave  Iheir  poles  piled  and 
sorted  ut  their  eleven  yards  ready  for  prompt  shipmeiii,  for  which  they  arc 
noted.  This  firm  has  entered  lo  the  electrical  construction  trade  almost  from 
the  beginning  of  itH  business  in  iHUo,  nnd  is  one  of  the  oldest  cedar  firms  in  ijic 
pole  business  In  this  country.  They  have  handled  many  htnidreds  of  thon- 
sFUids  of  poles  nnd  tics,  cstahliHliing  so  thorough  a  business  thai  they  dispose 
of  their  stock  to  old  cuslonirrs  and  llie  regular  trade  without  putting  n  repre- 
srnlalive  on  ihr  road.  Their  stock  can  be  depended  upon  as  being  nf  the  best 
*J  hey  Ufe  also  heavy  stockholders  in  Imlepenflrnl  lelephonc  companies. 

THE  WALKER  COMPANY  has  secured  n  contract  from  the  Union  Carbide 
i'onipany,  of  (liicago.  for  electric  ntachinery  of  the  (iltcrnnting  type  for  the 
cfllcinm  carbide  plnnt  nt  the  fulls  of  Sault  St.  Marie.  The  order  cnlls  for 
twenty  5oohp  alternnllng  current  gencrntors,  slnglcphasc,  rtixty  cycles,  to  de- 
liver a  current  of  JSwi  unipcrcs  at  joo  volU.  Besides  these  there  will  he  five 
too  hp  direct  current  gencrntr»rs,  lo  he  used  as  exciters,  und  n  complete  switch- 
board. The  I'nion  Carbide  Company  has  nc(|uired  rights  of  manufaelurc  of 
calcium  carbide  for  the   United  Slatci,  and  will  have  its  main   works  ut  Suiilt 
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Ste.  Marie.  The  output  of  the  Soo  plant  will  be  about  loo  tons  per  day.  The 
works  are  to  be  built  for  the  accommoilation  of  forty  generators  and  forty 
electric  furnaces.  This  contract,  which  is  the  initial  order  for  the  apparatus 
for  this  plant,  is  said  to  be  the  largest  ever  placed  at  one  time  for  alternating 
machinery. 

THE  BABCOCK  &  WILCOX  COMl'ANV,  of  New  York,  manufacturer  of 
the  water-tube  boiler  of  that  name,  has  just  gotten  out  the  thirteenth  (i8yS) 
edition  of  its  magnificent  book,  "Steam,  Its  Generation  and  Use,"  together 
with  its  catalogue.  This  edition,  like  all  previous  editions,  is  one  of  the  hand- 
somest volumes  of  its  kind  ever  gotten  out,  and  treats  in  a  most  practical  and 
interesting  way  of  the  boiler,  its  uses  and  misuses,  its  history,  practical  condi- 
tions and  problems  which  liave  had  to  be  met  with,  and  showing  the  grad-.ial 
and  careful  steps  in  the  evolution  of  the  Babcock  &  Wilcox  water-tube  boiler. 
The  book  is  beautifully  illustrated,  not  only  with  cuts  of  the  Babcock  &  Wilcox 
boiler,  but  also  with  interesting  scenes  from  all  over  the  world,  showing  the 
prominent  buildings  and  structures,  the  operation  of  which  is  dependent  upon 
this  boiler,  which  is  so  widely  distributed.  It  is  a  book  that  no  central  station 
manager  or  manager  of  an  isolated  plant,  architect  or  engineer  should  be  with- 
out. Judging  from  the  enormous  editions  gotten  out  from  year  to  year,  it  is 
certainly  not  the  fault  of  the  Babcock  &  Wilcox  Company  if  everyone  inter- 
ested is  now  provided  with  a  copy.  It  is  a  most  valuable  addition  to  anyone's 
library. 

THE  NON-POLARIZING  DRY  BATTERY  COMPANY,  625  Broadway. 
New  York,  is  meeting  with  success  with  its  non-polarizing  dry  battery.  This 
battery  is  known  as  the  "O.  K."  dry  battery,  and  the  fields  for  its  use  and  the 
demand  for  it  in  these  fields  are  rapidly  increasing.  The  fact  that  the  comijany 
is  supplying  the  largest  independent  telephone  companies  and  leading  railways 
for  signal  work,  and  also  that  the  battery  has  been  adopted  by  the  United  States 
Government,  whose  standard  everyone  knows  is  of  the  highest,  is  certainly 
proof  of  the  excellent  qualities  it  possesses.  The  battery  is  always  instantly 
ready  for  use,  and  can  be  placed  anywhere.  The  company  claims  that  it  is 
not    affected    bv    heat    or   cold.       Its    use    in    conection    with    bell    work,    tele- 


pbonus,  medical  batteries,  cataphoric  boxes,  bicycle  bells,  etc<,  is  incrcasinjj 
every  day.  The  battery  has  remarkable  recuperative  power  after  severe  work. 
The  batteries  are  made  in  five  sizes,  and  can  he  furnished  either  stpiarc  or 
cylindrical  in  shape.  It  is  claimed  that  it  will  do  the  work  of  an  ordinary  wet 
battery  of  four  times  its  size.  The  Non-Polarizing  Dry  Battery  Company  is 
publishing  some  very  interesting  circulars  in  regard  to  the  O.  K.  battery,  which 
will  be  cheerfully  sent  on  application 

THE  K.  G.  BERNARD  COMPANY,  Troy,  N.  Y.,  has  completed  its  con- 
tract for  finishing  the  electrical  work  in  the  state  capitol  at  Albany,  N.  Y.  The 
company  contracted  to  do  this  work  in  thirty  working  days,  but  finished  it  five 
days  ahead  of  time.  It  was  thought  by  the  authorities  in  charge  to  be  a  physi- 
cal impossibility  to  do  the  work  in  less  than  sixty  days,  at  the  least.  AH  the 
other  competitors,  it  is  stated,  required  eighty-five  to  ninety  days.  The  com- 
pany installed  about  7000  lights,  including  switchboards,  mains,  feeders, 
branches,  etc.  This  contract  is  thought  to  be  one  of  the  most  difficult  of  the 
kind  ever  undertaken  and  accomplished  in  such  a  short  time.  There  were  about 
sixty  granite  newel  posts,  in  which  a  vertical  hole  9  to  17  feet  long  and  2 
inches  in  diameter  had  to  be  drilled.  These  vertical  holes  had  to  be  met  by 
horizontal  holes,  running  from  4  to  8  feet  long.  In  drilling  the  horizontal 
holes,  the  men  were  obliged  to  He  in  trenches  about  18  x  20  inches. 
All  the  wire  used  was  special,  and  special  dies  had  to  be  made  in  order  to  get 
the  right  size  of  lead  covering.  The  alloy  of  this  wire  was  also  special  and 
different  from  the  standard.  All  switchboards,  cabinet  boxes  and  floor  boxes 
were  especially  designed.  About  seventy-five  men  were  employed  on  the  work. 
The  accomplishment  of  this  difficult  piece  of  work  is  certainly  very  creditable  to 
the  Bernard  Company,  and  shows  the  ability  and  facilities  of  the  company  for 
rapidly  installing  large  and  special  work  in  its  line. 

Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15  Murray  Street,  New  York  City. 


UMiKD   riTATES    I'AIENIS   ISSLKD   J  L  LV   5,    iSy8. 
[In   charge  of  Wm.   A.   Rosenbaum,    177  Times   Building,   New    York.] 

11.676.  STORAGE  OR  SECONDARY  BATTERY;  R.  Ashley,  of  Port  Repub- 
lic, N.  J.  App.  filed  April  9,  1S98.  An  electrode  for  a  storage  or  other 
battery  consisting  of  the  horizontal,  straight  and  corrugated  metal  strips 
alternating  with  each  other,  and  the  spacing  pieces  between  the  ends  thereof 
and  soldered  thereto. 

606,646.  RHEOSTAT;  H.  B.  Cutter,  of  Philadelpliia,  Pa.  App.  filed  Tune  22, 
1S97.  The  combination  of  a  rheostat,  an  automatic  magnet  circuit  breaker, 
adjustable  with  respect  to  the  normal  flow  of  current  necessary  for  its 
actuation  and  means  for  preventing  the  closing  of  the  circuit  breaker  when 
the  rheostat  arm  is  in  certain  positions. 

606.658.  MACHINE  FOR  PUNCHING  TELEGRAPHIC  PAPER;  G.  M. 
Gibson,  of  Chulmleigh,  England.  App.  filed  July  26,  1897.  The  combina- 
tion of  three  rows  of  punches,  cross  bars  fixed  to  the  punches  of  the  middle 
row,  collars  on  the  other  punches  bearing  on  the  cross  bars,  and  means  for 
operating  the  punches  of  the  two  outer  rows. 

606.663.  ELECTRIC  RAILWAY;  J.  C.  Henry,  of  Denver,  Col.  App.  filed 
March  28,  1898.  An  electric  controller,  comprising  an  insulating  cylinder,  a 
series  of  contacts  mounted  thereon,  a  plurality  of  annular  magnets  surround- 
ing and  mounted  on  said  cylinder,  and  having  extensions  projecting  into 
proximity  with  such  contacts.    ■ 

606.664.  ELECTRIC  RvMLWAY;  J.  C.  Henry,  of  Denver,  Col.  App.  filed 
April  7.  1898.  The  combination  with  two  electric  motors  having  their  field 
magnets  connected  in  circuit  Ijy  connections  independent  of  their  armatures, 
of  controlling  devices  for  changing  the  said  field  magnets  from  series  to 
parallel  relation. 

606,693.  AUTOLUMINOUS  C(.>M  I'O.SITION  ;  A.  Syssoyetl  and  L.  Braly.  of 
Lyons,  France.  App.  filed  Dec.  14.  1897.  An  autoluminous  composition 
formed  of  a  mixture,  in  suitable  proportions,  of  the  soluble  sals  of  rhodiuni 
and  ruthenium  freed  from  elements  foreign  to  their  group  or  family,  and 
the  soluble  salts  of  cerium  and  vanadium,  in  suitable  proportions. 

606.711.  TROLLEY  HEAD;  C.  Grover.  of  Kansas  City,  Mo.  App.  filed  Nov. 
13.  '897.  In  a  trolley  head,  the  combination  with  a  fork  of  a  tubular  spindle 
mounted  therein,  a  trolley  wheel  mounted  to  rotate  upon  said  spindle,  said 
spindle  provided  with  an  opening  through  the  wall  thereof,  and  a  contact  plug 
arranged  with  said  tubular  spindle  and  projecting  thrcuigh  said  opening  and 
into  contact  with  said  wheel. 

606,726.  IXC.WDESCENT  LIGHTING  SUBSTANCIC;  William  Mahler,  of 
New  York.  N.  Y.  App.  filed  July  31,  1897.  A  mantle  or  hood  for  incan- 
descent lighting,  composed  of  a  large  percentage  of  thorium  oxid,  a  small 
percentage  of  cerium  oxid  considerably  smaller  tli.in  the  percentage  of 
cerium  oxid. 

606.746.  KLECTRICLU;HT  switch;  F.  L.  Temple,  of  St.  John,  Canada. 
App.  filed  Oct.  7,  1897.  in  an  electric-bght  switch,  the  shearsdike  levers  or 
members,  having  their  upper  portions  or  jaws  adapted  to  readily  receive 
between  them  the  inner  end  of  the  door  key,  and  the  spring  melal  electric 
conductors,  with  their  lower  ends  adapted  to  be  connected  to  electric  wires, 
and  having  upper  end  engaging  contact  points,  said  levers  or  members  also 


li;i\'ing  insulated  projeeiions  ur  studs  adapted  to  engage  said  spring  con- 
ductors and  hold  said  contact  points  in  engagement  with  the  aid  of  the  door 
key. 

606.761.  METHOD  OF  AND  APPARATUS  FOR  GENERATING  ALTER- 
NATING CURRENTS;  M.  Hutin  and  M.  Leblanc.  of  Paris,  France.  App. 
filed  March  13,  1894.  The  method  of  generating  alternating  electric  currents 
by  causing  electrical  alternations  of  the  desired  frequency  and  reinforcing 
the  same  to  the  desired  volume. 

606.762.  ALTERNATING  CURRENT  DYNAMO;  M.  Hutin  and  i^L  Leblanc. 
of  Paris,  France.  App.  filed  April  19,  1895.  The  method  of  generating 
alternating  electric  currents,  by  rotating  an  armature  circuit  or  circuits 
closed  upon  themselves,  within  inductive  proximity  to  a  resonant  circuit 
traversing  an  alternating  magnetic  field  or  fields,  with  a  speed  exceeding 
the  frequency  of  electrical  oscillations  in  the  resonant  circuit,  divided  by 
half  the  number  of  poles  of  the  field. 

606,764.  TELEPHONE  EXCHANGE;  F.  A.  Lundquist.  of  Chicago.  III.  App. 
filed  May  19,  1897.  In  a  circuit  closing  device,  a  crank,  a  pitman  connected 
thereto,  a  mercury  receptacle  into  w^hich  said  pitman  is  thrust  by  said  crank, 
means  for  causing  said  crank  to  stop  at  a  fixed  position,  and  connections 
for  permitting  said  crank  to  be  rotated  by  the  hand. 

606.769.  ELECTRIC  HEATER  OR  RHEOSTAT;  D.  Van  Rensselaer  Sill,  of 
New  York.  App.  filed  May  29,  1897.  An  electric  heater  or  rheostat,  con- 
sisting of  an  outer  shell  and  a  resistance  filling  therein  in  the  form  of  a 
spiral  layer  or  comminuted  material  with  the  convolutions  in  contact. 

606,771.  FUSE  BOX;  J.  B.  Smith,  of  Manchester,  New  Hampshire.  App.  filed 
Feb.  2Z,  1897.  In  a  fusible  cut-out,  the  combination,  with  a  box  provided 
with  partitions,  the  upper  edge  of  each  of  w'hich  is  provided  with  a  notch, 
and  the  inner  edges  of  the  walls  of  the  box  is  recessed  or  provided  with  a 
shoulder  even  with  the- top  of  the  partitions,  the  notches  being  out  of  align- 
ment with  each  other  and  the  central  partition  being  provided  with  a 
shouldered  opening  extending  from  the  bottom  of  the  box  to  the  top  of 
the  partition,  and  each  end  wall  of  the  box  being  provided  with  an  opening, 
a  cover  for  the  box  provided  a  series  of  openings,  the  central  one  of  which 
registers  with  the  openings  in  the  middle  partition,  and  each  of  the  other 
openings  registers  with  the  compartment  between  two  partitions,  a  bolt 
through  the  box  and  the  cover,  the  head  of  which  fits  within  the  larger 
portion  of  the  opening  in  the  partition  and  the  point  projects  above  the 
cover,  a  spring  between  head  of  the  bolt  and  the  shoulder  of  the  opening,  a 
nut  upon  the  bolt  above  the  cover,  a  binder  in  each  end  compartment,  and 
a  fusible  connector  secured  at  its  ends  to  the  binders  and  having  its  inter- 
mediate portion  passed  through  the  notches  in  the  partitions. 

606.792.  ELECTRIC  R.VDIATOU;  F.  W.  Quidas.  of  Mount  Washington.  Md, 
App.  filed  July  22,  1897.  The  combination  in  an  electric  heater,  of  a  re- 
sistance, a  casing  surrounding  the  same,  a  block  of  poor  heat  conducting 
material  inclosing  the  back  of  the  casing  and  in  contact  with  it  and  having 
a  portion  of  said  material  extending  along  the  edges  of  the  front  to  hold 
said  casing  in  the  block. 

606,795.  ELECTRIC  METER;  W.  Stanley,  of  Pittsfield.  and  F.  Darlington,  of 
Great  Barrington,  Mass.  App.  filed  Jan.  13,  1898.  In  an  electric  meter,  a 
magnetic  brake  consisting  of  a  rotating  disc  mounted  upon  the  shaft  to  be 
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retarded,  and  a  permanent  magnetic  system  having  a  permanent  magnet 
provided  with  a  soft-iron  pole  piece  and  adjustable  projections  engaging 
with  said  soft-iron  pole  piece. 

606,803.  TELEPHOXE  SYSTEM;  B.  R.  Dodge,  of  Post  Mill  Village.  Vt.  App. 
filed  June  17,  1897.  A  party-line  telephone  system,  having  two  main  metalHc 
leads  and  a  plurality  of  stations,  each  station  comprising  a  talking  circuit,  a 
signaling  circuit  and  a  telephone  switch,  alternately  closing  the  circuits, 
the  signaling  circuit  having  a  ground  tap  and  the  signaling  circuit  also  hav- 
ing a  signaling  bell,  a  generator  and  a  resistance,  the  resistance  being  in 
parallel  with  the  generator  and  in  series  with  the  bell,  and  the  talking  cir- 
cuit also  having  a  switch  for  normally  holding  the  resistance  in  the  closed 
circuit  and  capable  of  throwing  the  bell  into  such  circuit  to  the  exclusion 
of  the  resistance. 

606,819.  CONTACT  DEVICE  FOR  ELECTRICALLY  PROPELLED  VE- 
HICLES; H.  P.  Davis,  of  Pittsburg.  Pa.  App.  filed  April  6,  1896.  A  lock- 
ing head  comprising  two  plates  separated  by  an  intervening  space,  a  pair 
of  dogs  pivoted  in  said  space  and  projecting  inwardly  toward  each  other, 
and  a  spring  holding  said  dogs  yieldingly  in  normal  position. 

^ 
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606.825.  CONTACT  DEVICE  FOR  ELECTRIC  RAILWAYS;  C.  A.  Terry, 
of  New  York,  and  H.  P.  Davis,  of  Pittsburg,  Pa.  App.  filed  March  2,  1896. 
In  a  contact  device  for  electric  railways,  a  cylindrical  roller,  bearings  there- 
for, a  shaft  carrying  the  roller,  a  fork  receiving  the  respective  ends  of  the 
shaft,  slots  formed  in  the  arms  of  the  fork  through  which  said  shaft  is 
inserted  and  wearing  pieces  covering  said  slots. 

606.826.  CURRENT  COLLECTING  APPARATUS  FOR  ELECTRIC  RAIL- 
WAYS; C.  A.  Terry,  of  New  York,  and  IL  P.  Davis,  of  Pittsburg.  Pa. 
App.  filed  April  6,  1896.  In  a  current  collector  for  railway  vehicles  mounted 
to  turn  upon  a  vertical  axis,  a  locking  device  normally  acting  to  prevent 
such  turning  movement  and  means  actuated  by  the  downward  movement  of 
the  collector  to  release  the  same  from  the  locking  device. 

606.827.  OVERHEAD  CONSTRUCTION  FOR  ELECTRIC  RAILWAYS; 
C.  A.  Terry,  of  New  York,  and  H.  P.  Davis,  of  Pittsburg.  Pa.  App.  filed 
June  10,  1896.  An  overhead  supply  conductor  for  electric  railways  having 
an  insulated  section  bridged  by  an  auxiliary  section,  a  second  supply  con- 
ductor extending  at  an  angle  to  said  first-named  conductor,  and  a  casting 
having  arms  extending  in  the  direction  of  the  crossing  conductors  and 
fastened  thereto,  one  of  said  arms  having  a  narrow  groove  at  each  side  of 
the  other  arm  to  receive  the  flanges  of  a  trolley  wheel. 

606.828.  TRAVELING  CONTACT  DEVICE  FOR  ELECTRU:  RAILWAYS; 
George  Westinghousc,  of  Pittsburg.  l*a.    App.  filed  April  6,  1896.    The  com- 


No.  606,819.— Contact  Ukvicr  for  Ei.RcrRicAU-v  Proieu-ku 
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tiination  with  a  contact  device  and  iH  •upporling  nrm,  of  a  tubular  rcvcr«- 
infc  boom,  a  coil'^''  •'••■'  -<-atrd  tlnrr.r.  ...,i  t...  .ni  extending  ihruiigh  snid 
boom  and  com  .prinB  wr  n   (rum   intd   »iip|»(irtlng 

arm,    whereby    •  nurmally  ipportrd    in    nn    clcviitcd 

ponition. 
6n(;,«3o.    INSULATOR:   W.   Willard,  o(  Schenectady,  N.   Y.    App.    filed   April 
18,    iM-     In   nn   Iniulalor   for  an   electric  cnndtirtnr,   ihc  combination   of  n 
meul  cap  having  a  receptacle  which  ii  other  than  round,  with  a  body  of  iniu- 


laling  material  arranged  to  fit  into  the  cap  and  be  free  to  move  in  and 
out,  but  prevented  from  turning  therein,  and  means  for  securing  the  insu- 
lator to  a  support. 
■606,852.  TELEPHONIC  TRANSMITTER:  T.  F.  Ahern,  of  Detroit.  Mich. 
App.  filed  June  ig,  1897.  An  electric  telephone  transmitter  or  analogous  de- 
vice to  be  operated  by  varying  electric  currents,  consisting  of  two  substan- 
tially triangular  carbon  electrodes  placed  in  frictional  contact,  the  area  of 
which  is  varied  by  the  sound  vibrations  of  the  diaphragm  carrying  one  of 
the  electrodes. 

606,863.  ALTERNATING  CURRENT  DYNAMO;  L.  Guttman,  of  Peoria,  lU. 
App.  filed  Dec.  4,  1897-  In  an  iron-clad  inductor  alternator,  the  combina- 
tion with  one  or  more  stationary  annular  armature  cores  and  windings  for 
the  same,  of  a  stationary  field  winding,  a  field  core  for  said  winding,  in  three 
solid  and  separate  structures,  and  a  removable  shaft  for  said  field  magnet 
core. 

606,865.  POLICE  PATROL  SYSTEM;  O.  W.  Hart,  of  Fall  River,  Mass. 
App.  filed  Aug.  3,  1897.  A  telephone  transmitter,  consisting  of  a  case,  a 
mouthpiece  on  the  front  of  the  case,  a  diaphragm  at  the  rear  of  the  case,  a 
plurality  of  electrodes  extending  from  the  diaphragm  toward  the  mouthpiece 
and  provided  thereat  with  a  rigid  support  and  with  means  of  adjustment. 

606,884.  ELECTRIC  SNAP  SWITCH;  A.  F.  Wood,  of  Philadelphia.  Pa.  App. 
filed  Oct.  8,  1S97.  An  electric  snap  switch,  consisting  of  a  suitable  casing, 
a  disc  journaled  therein,  a  lever  pivoted  concentric  with  the  disc,  a  spring 
connected  between  said  disc  and  said  lever,  two  dogs  pivoted  to  the  lever, 
a  locking  plate  with  which  the  noses  of  the  dogs  are  adapted  to  engage,  a 
spring  drawing  said  dogs  together  and  means  for  oscillating  said  disc. 

606,887.  ELECTRIC  EXTRACTION  OF  POISONS;  J.  B.  Campbell,  of  Cin- 
cinnati, Ohio.  App.  filed  Oct.  5,  i8g6.  The  herein  described  method  of 
extracting  poisons  from  the  human  body,  consisting  in  providing  the  nega- 
tive electrode  of  an  electric  battery  with  interchangeable  receivers  of  animal, 
vegetable  or  mineral  substance,  to  extract  a  poison  from  the  body  of  a  na- 
ture or  kind  corresponding  with  or  to  the  negative  electrode  employed. 

606.912.  MEANS  FOR  PREVENTING  DISTURBANCES  IN  TELE- 
PHONIC CIRCUITS;  A.  T.  Blathy  and  K.  De  Kando,  of  Buda-Pesth, 
Austria-Hungary.  App.  filed  April  27.  1897.  Monophase  or  polyphase  alter- 
nating current  plants  which  have  one  of  the  conductors  grounded,  with 
alternating  currents  of  a  frequency  less  than  twenty  complete  periods  per 
second,  in  combination  with  monophase  or  polyphase  alternating  current 
motors  with  slantwise  slots,  for  preventing  disturbing  influence  on  telephone 
apparatus. 

606,917.  Electric  brake;  H.  p.  Davis,  of  Pittsburg.  Pa.  App.  filed  Oct. 
22,  1897.  In  an  electric  braking  apparatus,  a  plurality  of  electric  motors 
arranged  in  parallel  in  a  local  circuit  to  be  driven  by  generators,  in  combina- 
tion with  a  plurality  of  brake  magnets,  one  in  each  branch  of  such  circuit. 

606,921.  COMPOSITION  OF  MATTER  FOR  ELECTRIC  HEATERS;  G.  B. 
Fraley,  of  Philadelphia,  Pa.  App.  filed  Aug.  12,  1897.  A  composition  of 
matter  consisting  of  talc,  silicate  of  soda,  carbonate  of  soda  and  water. 

606.939.  SWITCH  FOR  ARC  LAMPS;  C.  A.  Pfluger,  of  Chicago,  111.  App. 
filed  Dec.  21,  i8g6.  A  switch  for  electric  circuits,  comprising  four  terminals 
divided  into  pairs,  an  arm  associated  with  each  pair  of  terminals  and 
adapted  to  connect  the  terminals  of  the  respective  pairs  together,  a  conduct- 
ing controlling  arm  located  between  the  pairs  of  terminals  and  adapted  to 
become  part  of  the  circuit  at  predetermined  times,  said  controlling  arm 
adapted  to  operatively  engage  said  arms  when  in  a  predetermined  position, 
and  move  them  both  into  and  out  of  contact  with  their  opposed  terminals. 

606,954.  LIGHTNING  ARRESTER;  W.  E.  Athearn.  of  Brooklyn.  N.  Y.  App. 
filed  Aug.  9,  1897.  A  lightning  arrester,  comprising  a  porcelain  block,  hav- 
ing a  spiral  moulded  on  its  middle  portion  to  receive  a  coil  of  wire,  one  end 
of  the  block  provided  with  a  connector  to  receive  one  end  of  the  coil  and 
one  end  of  the  line,  the  other  end  of  the  block  having  two  connectors,  one 
for  the  coil  terminal  and  one  for  the  other  end  of  the  line,  the  two  con- 
nectors  being  connected  together  by  a  fusible  wire,  the  whole  mounted  on  a 
base  with  a  ground  plate  contiguous  to  the  coil. 

606,990.  ELECTRIC  RAILWAY:  J-  C.  Henry,  of  Denver,  Col.  App.  fiK'd 
April  18,  1898.  Tlie  method  of  changing  the  armatures  of  a  two-motor  car 
equipment  from  series  to  parallel   connection,   which   consists  in   closing  a 
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nhunt  around  one  of  the  tirmnturcft  of  nuch  rcniHtance  an  to  subHtnntinlly 
divert  the  line  current  from  the  armnturc  without  tlic  production  of  11  AwnX. 
circuitiuK  currt-nl  through  the  nmtnlnrc. 
606.001.  EIJ'UTKIC  RAILWAY;  J,  C.  Ilrnry,  ..f  D.nvrr,  C..I.  App.  (.led 
April  J5,  iKoR.  The  combination  with  two  electric  motors  having  Ihcir  field 
mtiK'<(^ii  OHfl  ormntuicn  in  Hrpnrnle  circuits  and  a  controller  for  regulating 
the  field  ningnetfi  and  nrmatiirr*  thrrrof,  of  n  nupplemcntnl  nwitch  uiran|{cd 
to  independently  vary  the  re«iitnncc  uf  »aid  field  nuigncl  circuit. 
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POWER  FRO.n  BLAST  FURNACES. 

Great  interest  has  been  awakened  in  Europe  by  the  results  of  re- 
cent experiments  in  the  utilization  of  blast  furnace  gases  in  gas  en- 
gines. For  a  long  time  a  part  or  all  of  the  waste  gases,  which  are 
rich  in  carbonic  oxide  and  other  combustible  ingredients,  has  been 
used  as  fuel  under  boilers  at  many  furnaces,  but  generally  in  a  waste- 
ful w.iy  and  without  any  attempt  to  recover  the  enormous  energy 
that  it  contains.  The  results  obtained  in  the  recent  experiments  are 
of  great  significance.  It  has  been  demonstrated  that  these  gases 
afford  a  source  of  power  readily  utilized,  and  that  they  can  be  con- 
sumed to  great  advantage  in  gas  engines. 


The  main  difficulty  in  the  use  of  these  gases  in  internal  combus- 
tion engines  seems  to  have  been  due  to  the  dust  with  which  they 
are  laden.  Means  for  washing  the  gases  and  freeing  them  of  this 
undesirable  constituent  have  been  perfected.  After  going  through 
several  coke  "scrubbers"  and  being  washed  by  a  spray  of  water  the 
gases  contain  less  than  one  grain  of  impalpable  dust  to  the  cubic 
foot,  and  this  is  said  not  to  produce  any  ill  effect  in  the  cylinders. 
As  many  as  2000  horse-power  hours  can  be  actually  developed  from 
the  gases  resulting  from  the  smelting  of  one  ton  of  pig  iron.  What 
this  means  in  this  country  is  hardly  yet  understood,  but  a  few  fig- 
ures will  show  what  an  important  source  of  power  is  wasted,  and 
what  a  fortune  goes  up  annually  in  smoke. 


In  May,  1898,  there  were  194  furnaces  in  blast  in  the  United 
States.  The  weekly  productive  capacity  of  these  furnaces  was  at 
that  time  243,163  tons.  Assuming  that  by  electrical  means  50  per 
cent,  of  the  mechanical  energy  obtainable  from  their  waste  gases 
could  be  delivered  to  points  of  utilization,  a  continual  delivery  of 
very  nearly  1.500.000  horse-power  could  be  obtained.  If  this  enor- 
mous amount  of  power  could  be  marketed  at  $5  per  horse-power 
year,  over  and  above  the  cost  of  operation  and  fixed  charges  of  the 
systems  necessary,  there  is  obviously  an  annual  waste  of  $7,500,000. 


Blast  furnaces,  unlike  waterfalls,  are  situated  as  a  general  thing  in 
or  near  centres  of  industry  %vhere  the  market  for  power  is  ready 
made.  The  figures  given  above  make  one  of  the  best  arguments 
for  energetic  and  careful  work  upon  the  perfection  of  large  gas  en- 
gines yet  presented. 


A  COMPARISON  OF  THE  TWO  SYSTEHS  OF  HULTIPLE   RATE  HETERINO. 

The  perplexing  question  of  how  to  divide  the  charges  of  a  central 
station  between  the  different  consumers  somewhere  nearly  in  pro- 
portion to  the  cost  of  the  consumers'  loads,  and  of  encouraging  the 
use  of  electrical  energy  with  conditions  under  which  it  can'  be 
cheaply  generated  and  discouraging  its  use  at  times  or  under  cir- 
cumstances when  it  is  expensive,  has  brought  out  two  more  or  less 
satisfactory  att.empts  at  solution,  both  involving  the  use  of  separate 
rates  which  the  consumer  must  pay  according  to  the  conditions  of 
his  demand.  Theoretically,  of  course,  an  infinite  number  of  rates 
should  be  charged,  the  rate  being  raised  step  by  step  with  every  step 
of  increased  cost,  but  it  has  been  found  in  practice  that  more  than 
two  rates  complicate  matters  unwarrantably  with  either  system. 


The  whole  problem  is  due  to  the  fact  that  the  customer's  demand 
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is  more  or  less  intermittent,  invariably  greater  at  certain  hours  of 
the  day  than  at  others.  Sufficient  machinery  must,  therefore,  be 
provided  to  carry  the  load  at  this  time  when  it  is  greatest,  and  more 
or  less  of  this  machinery  is  non-productive  of  revenue,  but  a  con- 
tinual source  of  expense  at  other  times.  Of  the  two  multiple  rate 
systems,  that  which  is  known  as  the  Wright  demand  system  has 
come  into  the  wider  use  in  this  country,  in  this  system,  by  means 
of  some  measuring  device,  the  maximum  load  of  the  customer's  in- 
stallation for  any  given  period  is  recorded,  the  total  number  of 
watt  hours  for  the  same  period  being  recorded  by  another  instru- 
ment. A  lower  rate  is  given  on  all  of  the  load  over  and  above  a  cer- 
tain amount  proportional  to  the  indication  of  the  instrument  re- 
cording the  maximum  load.  The  result  of  this  method  of  fixing 
the  charges  is  to  give  to  those  consumers  with  steadiest  loads  the 
lowest  rates  and,  vice  versa,  to  those  with  the  most  unsteady  loads 
rising  to  high  values  at  times  and  falling  far  below  these  at  other 
times  the  highest  rates.  A  further  result  is,  of  course,  if  the  con- 
sumer comprehends  the  action  of  the  system,  to  render  him  more 
anxious  to  steady  his  load,  or  rather  to  reduce  his  maximum. 
How  great  this  effect  is  it  is  hard  to  state,  but  it  is  probable  that 
at  the  time  of  the  maximum  the  consumer  does  not  realize  it,  is  en- 
grossed with  other  things,  and  the  effect  is  slight.  The  principle  on 
which  this  system  is  founded  is  that  the  central  station  must  be 
provided  with  an  equipment  of  boilers,  engines,  generators,  etc.. 
sufficient  to  carry  his  maximum  load,  and  that  in  proportion  as  this 
maximum  load  is  much  greater  than  the  average,  this  machinery  is 
idle  the  greater  part  of  the  time,  hence  the  consumer  with  the 
greatest  ratio  of  maximum  to  average  load  should  pay  more  for 
the  power  he  uses.  Obviously,  this  is  not  quite  true,  unless  the 
maxima  of  all  consumers  occur  at  the  same  time;  for  example, 
if  the  maximum  of  one  new  consumer's  load  curve  occurred  during 
the  forenoon,  while  another  occurred  at  the  time  of  the  peak  of  the 
station  load  curve,  the  latter  w^ould  require  the  addition  of  suffi- 
cient machinery  to  carry  that  consumer's  maxiinum  load,  while 
the  former  would  require  only  sufficient  to  carry  the  load  added  at 
the  time  of  the  peak  of  the  station  load  curve.  The  two  consum- 
ers would  by  the  Wright  demand  system  be  charged  the  same 
rate.  In  so  far,  however,  as  the  individual  maxima  occur  together 
the  system  may  be  made  to  properly  divide  the  charges. 

The  other  system  of  multiple  rate  metering  is  based  on  the  time 
of  day  at  which  the  current  is  taken,  a  higher  rate  being  charged 
for  that  used  during  certain  hours  when  the  station  is  heavily  load- 
ed, and  when,  therefore,  any  addition  to  the  load  necessitates  a  cor- 
responding increase  of  the  equipment,  which  increased  equipment 
is  idle  and  non-productive  at  other  times.  To  be  consistent  a  large 
number  of  rates  should  be  charged,  the  rates  increasing  from 
minute  to  minute  as  the  station  load  curve  runs  up,  since  the  incre- 
ments of  apparatus  required  at  or  near  the  very  peak  of  the  load  arc 
idle  a  far  greater  proportion  of  the  time  than  those  required  furthi  1 
down  the  load  curve.  The  Wright  demand  system  obviously  ac- 
complishes this  sliding  scale  of  charges  by  the  simple  means  of 
varying  the  proportion  of  the  load  paid  for  at  a  higher  rate,  accord- 
ing to  the  height  of  the  peak.  The  two-rale  system  has.  however, 
the  cnormoud  advantage  that  it  is  readily  comprehended  by  the  con- 
mimcr.  If  the  latter  is  told  that  he  has  to  pay  twice  as  much  for 
burning  a  lamp  between  5  and  8  p.  m.  as  at  any  other  time  of  the 
day,  he  is  mucli  more  likely  to  understand  il  than  if  told  that  his 
rate  depend"!  on  the  ratio  of  the  integrated  watt  hour.s  to  the  maxi- 
mum instanlancou*  demand.  He  is  also  much  more  likely  to  lake 
care  to  keep  hi«  average  rate  down  hy  watching  bin  IIkIiIs  duririg 
the  high-rate  hours,  economizing  more  then  than  at  other  times  f>f 
the  day,  thus  tending  to  improve  the  central-station  load  curve. 


entiate  between  consumers,  one  of  whom,  to  take  a  concrete  case,  is 
very  irregular  in  the  use  of  light,  while  the  other  keeps  his  lights 
burning  comparatively  steadily,  other  conditions  remaining  the 
same.  To  illustrate  this  point,  let  us  suppose  one  load  is  a  theatre 
load,  requiring  an  enormous  supply  of  current  for  a  few  hours  each 
day  and  nothing  the  rest  of  the  twenty-four  hours;  while  another 
load,  consuming  exactly  the  same  number  of  watt  hours  per  month, 
is  perfectly  steady  in  its  demand.  If  the  same  percentage  of  each  is 
consumed  during  the  hours  when  the  higher  rate  is  charged,  the 
amount  charged  the  two  consumers  will  be  the  same,  while  the 
cost  to  the  central  station  of  the  intermittent  load  may  be  three 
or  four  times  that  of  the  other. 


What  is  needed  is  a  combination  of  the  elements  of  the  two  sys- 
tems, but  no  means  of  accomplishing  this  with  simple  mechanism 
and  possessing  the  essential  requirement  of  easy  comprehension  on 
the  part  of  the  consumer  has  so  far  been  devised.  A  maximum  de- 
mand meter  so  arranged  as  to  record  only  at  the  time  of  the  maxi- 
mum load  at  the  switchboard  would  come  much  nearer  a  proper 
solution  than  does  the  demand  meter  as  now  used,  since  it  would 
show  the  exact  proportion  of  the  station  equipment  necessary  to 
carry  the  load  to  which  it  is  attached  and  would  therefore  give  the 
data  for  a  proper  division  of  the  fixed  charges;  a  thing  the  Wright 
demand  meter  by  itself  does  not  do  unless  the  maximum  it  records 
occurs  simultaneously  with  the  station  maximum. 


BRUSH   HOLDERS. 

In  the  pioneer  days  of  dynamo  construction  no  attention  was  paid 
to  the  design  of  the  brush  holders,  their  details  being  left  largely 
to  the  mechanics'  fancy  when  the  time  arrived  for  their  construction. 
By  far  the  most  frequent  troubles  with  direct-current  machines  oc- 
cur at  the  commutator  and  poor  brush  holders  are  often  the  cause. 
In  general  it  may  be  said  of  any  machinery  that  the  most  trouble 
may  be  expected  with  the  small,  apparently  insignificant  parts,  and 
practically  the  only  small  mechanism  attached  to  dynamos  is  the 
brush  holder.  Care  with  this  detail  is,  therefore,  imperative.  Inter- 
esting descriptions  of  various  designs  of  brush  holders  will  be  found 
in  another  coluinn. 


On  the  other  hand,  this  two-rale  system  docs  not  properly  differ- 


DISRUPTIVE  DISCHARGES  AND  SPARK  GAPS. 

It  is  usually  considered  that  the  connection  of  an  ohmic  resistance 
in  series  with  a  discharge  gap  does  not  afTect  the  breaking  down 
strength  or  voltage  of  the  latter.  Experiments  described  by  Mr.  A. 
J.  Wurts  in  another  column  quite  disprove  tliis  theory.  The  con- 
nection of  120  ohms  in  series  with  a  double  spark  gap  aggregating 
i-16-inch  air  space  so  increased  the  resistance  to  the  passage  of 
the  discharges  that  ihey  preferred  In  jump  a  much  wider  gap  placed 
in  shunt  around  the  test  gaii  and  ils  resistance.  It  would  certainly 
seem  as  though  the  charges  gathering  on  the  terminals  as  the  poten- 
tial difference  rises  would  iioi  be  affected  by  oliniic  resistance,  and 
that  the  breaking  down  point  of  the  shorter  air  space  would  be  the 
sooner  reached.  It  is  diflicult  to  see  why  the  variation  of  other  gai)s 
ill  the  circuit  affects  this  as  it  does,  since  tlie  electrostatic  stress 
should  distribute  itself  over  all  the  gaps  in  the  line.  This  is  a  point 
where  exprriiiieiil  clues  noi  jiisiiiy  theory  and  the  tlieciry  wdll  have 
to  1)0  changed.  It  would  lie  intcnsliiig  to  Uikiw  how  varioUB  light- 
ning arresters  would  act  \inder  experimental  conditions  more  nearly 
imitaling  service  condilions;  for  example,  connected  in  secmidafy 
circuits  iiuliiclivcly  aflfcclcd  by  disruptive  discharges  in  tluir  pri- 
mariei. 
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Some  Modern  Brush  Holders. 


The  electrical  show  in  New  York  City  brought  together  a.mimber 
of  electrical  machines  with  such  interesting  designs  of  brush  holders 
that  a  brief  description  of  the  varieties  there  shown  may  be  of  in- 
terest. The  most  conspicuous  feature  of  the  tendency  in  the  pres- 
ent use  of  brushes  on  direct-current  machinery  is  the  widespread 
adoption  of  what  is  known  as  the  reaction  brush.  As  this  type  is 
of  such  recent  design  that  its  properties  may  not  be  generally  under- 
stood, a  description  of  its  peculiarities  may  be  relevant  at  this  time.  ' 

A  characteristic  example  of  this  holder  may  be  seen  in  Fig.  i, 
which  shows  the  form  of  it  generally  adopted  for  all  apparatus 
manufactured  by  the  Walker  Company,  with  the  exception  of  street 
railway  motors.  As  may  be  seen  in  this  figure,  the  holder  is  ex- 
tremely simple,  consisting  of  one  main  casting  with  but  one  surface 
necessarily  finished,  namely,  that  against  which  bear  the  sides  of 
the  carbon  brushes,  A  finger  or  follower  forces  or  wedges  the  bev- 
eled back  end  of  each  carbon  brush  between  the  commutator  and 
the  bearing  surface  of  the  holder,  the  finger  in  turn  being  pressed 
against  the  brush  by  the  action  of  a  torsional  spring,  the  end  of  which 
can  be  hooked  by  hand  in  any  one  of  a  number  of  notches  in  a 
segment  of  the  follower  casting,  thus  adjusting  the  pressure  accord- 
ing to  the  notch  in  which  the  spring  is  caught.  A  tooth  on  the 
follower  prevents  the  end  of  the  latter  from  falling  on  the  commu- 
tator when  the  brush  is  removed. 

The  advantages  claimed  for  this  type  of  brush  holder  are,  in  the 
first  place,  the  freedom  of  the  brush  to  follow  all  ordinary  irregulari- 
ties in  the  -surface  of  the  commutator,  and  to  follow  them,  not  by  oscil- 
lating about  an  axis  and  thereby  destroying  the  parallelism  of  the  face 
of  the  brush,  but  by  moving  in  a  straight  line  toward  or  from  the 
commutator.  It  is  obvious  that  this  gives  a  much  more  continuous 
contact  of  the  whole  face  of  the  brush  against  the  commutator  bars 


Fic.  I. 

than  if  the  former  rocks  around  a  stud  whereby  it  is  tilted  up  until 
only  its  inner  edge  makes  contact  on  high  parts,  and  tilted  down 
until  its  outer  edge  makes  contact  on  low  parts  of  the  commutator 
if  the  latter  is  at  all  out  of  true.  To  follow  narrow  irregularities 
promptly  the  brush  and  other  moving  parts  must  be  of  small  in- 
ertia, and  it  is  obvious  that  this  requirement  is  fulfilled  in  this  type, 
the  brush  itself  being  quite  small  and  the  follower  a  very  light  brass 
finger.  Another  peculiarity  is  the  closeness  with  which  the  metal 
parts  of  the  holder  may  be  brought  to  the  face  of  the  commutator, 
the  metal  parts  being  stationary  and  no  margin,  therefore,  being 


necessary  lor  wear.  This  shortens  the  distance  which  the  current 
must_  travel  through  carbon  and  also  increases  the  rigidity  of  the 
brush  at  the  commutator  surface,  preventing  chattering.  Another 
advantage  is  the  facility  of  removal,  the  brush  being  easily  lifted 
out  with  two  fingers  at  any  time,  even  when  the  machine  is  running, 
no  clamping  devices  or  screws  being  disturbed  and  no  adjustment 
being  lost,  the  brush  settling  exactly  into  the  same  place  when  re- 
stored. 

Another  advantage  of  this  holder  is  the  fact  that  no  box  or  frame 


Fig.  2. 

is  used  around  each  brush,  hence  the  brushes  may  be  in  actual  con- 
tact with  one  another  side  to  side,  and  the  whole  face  of  the  com- 
mutator with  a  slight  margin  at  each  end  may  be  made  use  of.  This 
increases  the  available  area  of  contact  with  a  given  thickness  of 
brush  and  face  of  commutator  about  10  per  cent,  over  other  forms. 

As  there  is  no  tightly  bound  or  clamped  contact  to  carry  the  cur- 
rent from  the  brush  to  the  holder,  the  surface  lying  against  the 
holder  being  alone  depended  on  for  this  purpose,  it  is  essential  that 
the  brush  be  well  plated,  and  that  this  one  side  of  it  at  least  be  flat 
and  true.  For  this  reason  sawed  or  ground  carbons  are  preferred 
to  moulded  carfions  for  this  holder.  In  case  moulded  carbons  are 
used  care  should  be  exercised  that  this  side  of  the  carbon  is  not 
rounded.  For  very  high-current  capacities  the  brushes  are  fitted 
with  copper  sheets  covering  the  side  which  bears  against  the  holder 
and  bending  over  the  top  angle  of  the  brush,  also  covering  the  bev- 
eled side  against  which  bears  the  follower.  These  sheets  are  soldered 
to  the  brush,  and,  if  ground,  the  surface  of  the  holder  being  milled, 
a  very  satisfactory  contact  is  obtained.  A  remarkably  light  pressure 
against  the  commutator  surface  is  used,  this  b^ng  possible  owing 
to  the  ease  with  which  the  brush  adjusts  itself  to  irregularities.  On 
this  account  the  wear  of  both  commutator  and  brush  is  greatly  re- 
duced, good,"  fine  grain  carbons  running  for  years  without  renewal. 
The  area  of  contact  of  the  brushes  on  the  commutator  is  figured  at 
about  the  same  value  as  that  with  other  types,  namely,  30  amperes 
per  square  inch,  the  ocntact  between  the  brush  and  the  holder  being 
as'a  rule  about  twice  this  area,  or  15  amperes  per  square  inch. 

The  brushes  are  said  to  work  equally  well  w^hatever  the  direction 
of  rotation  may  be,  but  it  is  customary  to  run  the  commutator  to- 
ward the  brush  from  the  holder  side,  that  is  to  say,  right-handedly, 
as  shown  in  Fig.  i.  This  would  appear  to  give  a  tendency  to  trip 
the  brush,  but  no  ordinary  irregularity  or  high  bar  is  found  to  do 
so  in  practice.  Nothing  short  of  a  segment  rising  perhaps  one- 
sixteenth  of  an  inch  above  the  adjacent  surface  acts  to  throw  the 
brush  out  of  position.  The  angles  used  by  different  makers  vary, 
but  the  standard  set  by  the  original  designer  of  this  type  of  brush 
holder  is  tie  degrees  between  the  bearing  surface  of  the  holder  and 
the  face  of  the  commutator  and  45  degrees  between  the  surface  of 
the  holder  and  the  top  bevel  of  the  brusji  against  which  bear^  the 
follower. 

.\  modification  of  this  holder  in  whiiji  these  angles  are  not  ex- 
actly followed,  but  in  which  the  face  of  the  holder  is  almost  radial, 
is  shown  in  Fig.  2.  this  being  the  arrangement  used  by  the  C  &  C 
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Electric  Ccmpanv.  Another  peculiarity  used  on  the  maclnnes  of 
th,s  make  is  the  strap  or  band  around  the  brush  P-venUng  >  s 
falling  out,  this  being  necessary  with  the  peculiar  angle  used,  since 
the  follower  does  not  tend  in  this  case  to  wedge  the  brush  so  to 
speak,  between  the  commutator  and  the  face  o  the  holder.  It  is  to 
be  noticed  that  here  also  the  holders,  one  for  each  brush  are 
mounted  on  a  stud  in  the  ordinary  manner  mstead  of  bemg  all  cast 
together  with  a  supporting  post  as  in  the  Walker  design.  The  stud 
of  the  C&C  machine  is  flattened,  as  shown,  to  give  all  of  the  holders 
the  same  rake  when  the  brush  holders  are  fastened  with  their  set 
screws  on  the  flat  of  the  stud. 

Still  another  modification  of  this  is  that  shown  in  Fig.  3.  and  used 


Fig.  3. 


range  of  capacities.  In  fact,  but  two  sizes  of  brush  holder  are  neces- 
sary for  a  line  of  machines,  ranging  in  capacity  from  i  to  2000  kilo- 

"^  Fig.  4  shows  the  arrangement  used  by  the  Bullock  Electric  Manu- 
facturing Company,  the  holders  proper  being  of  the  most  simple 
construction  mounted  on  studs  swung  in  trunnions,  by  which  the  an- 
gular position  of  the  different  groups  of  brushes  maybe  relatively  ad- 
justed There  is  provided  for  use  with  this  holder  a  brass  gauge 
shown  in  the  upper  part  of  the  figure  by  which  the  proper  angle  be- 
tween the  face  of  the  holder  and  the  tangent  of  the  commutator 
mav  be  obtained.  , 

A  modification  of  this  holder  differing  greatly  from  those  al- 
ready described,  is  shown  in  Fig.  5-  Here  the  torsional  spring  with 
its  simple  adjusting  hook  is  replaced  by  a  helical  spring  shielded 


Fig.  4 
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by  the  I-drly  Electric  Manufacturing  Company.  Here  it  will  be  no- 
ticed that  there  is  no  flat  on  the  sli.d.  but  a  V-shap.d  groove  is 
milled  into  it.  into  which  pointed  set  screws  arc  driven.  It  will  also 
be  noticed  that  here  the  M\oy.cr  is  bent  somewhat,  m,  that  its  seg- 
mcnlally  shaped  rear  end  is  at  one  side  of  the  holder,  practically 
the  whole  width  o(  which  is  therefore  available  for  the  c.lled  spring. 
In  this  a*  in  f-evcral  other  types  described  below,  tlic  holders  ncc.l 
nr.t  butt  against  each  other  on  the  slud.  liut  may  be  spread  apart, 
and  brushes  <vider  llian  the  holders  may  \,»  used.  A  holder,  (m 
instanrc.  I  inch  wide,  is  used  n.  practice  with  brushes  up  to  iK. 
inches  in  width,  and  larger  holders  in  prnj.orlion.  Hy  utilizing  this 
possibility  and  by  adding  to  the  number  of  holders  on  the  slud  as 
desired,  a  small  number  of  standard  sizes  serves  for  a  very  large 


by  (he  walls  of  the  hol.ler  and  a.ljnsled  by  a  screw  and  nut,  the 
tension  of  the  spring  being  depended  on  to  prevent  the  screw  work- 
ing under  vibrati.ui-  'I'h'  follower  here  is  pivoted  on  the  main  brush 
hol.ler  stud,  and  iTie  s«irface  of  the  brush  bearing  against  the  holder 
is  not  depeiided  upon  for  coiKhictivity.  a  llexiblc  braid  being  used, 
alt.iched  at  one  end  to  a  copper  strip  riveted  to  the  brush  and  at  the 
„lher  end  t.iMencd  un.ler  a  screw  in  the  holder.  The  advantage  of  in- 
creased conductivity  is  "ftset  against  llie  disa.lvanlage  of  greater 
tlimculty  in  removal  and  replacement.  This  iiLMlilicallon  is  that 
used  by  the  Onondaga  Dynamo  Company. 

The  reaction  brush  is  the  invention  of  Mr.  K.  N.  Haylis.  and  was 
p.nlenled  bv  him  September  12.  189.V  No.  504.'»o'-  "«side  the  com- 
panies menli.jned  above  whici,  use  it  as  licensees  under  this  patent 
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arc  the  following:  The  E.  G.  Bernard  Company,  the  Keystone 
Electric  Company  and  the  Triumph  Electric  Company.  The  Baylis 
Company  also  manufactures  these  holders  in  its  own  shops. 

To  allow  the  drawing  of  a  contrast  with  the  reaction  type  brushes 
described  above  some  of  the  other  brushes  in  use  on  machines  ex- 
hibited at  the  New  York  show  are  illustrated  herewith.  One  of  tliese 
is  a  new  type  brought  out  by  the  General  Electric  Company  and  shown 
in  Fig.  6.  In  this  the  carbon  brush  fits  loosely,  and  is  free  to  slide 
radially  in  a  frame,  a  number  of  which  are  clamped  rigidly  to  the 
brush  holding  stud.  Fastened  into  a  copper  strap,  which  is  sol- 
dered to  the  top  of  the  brush,  is  a  flexible  copper  braid,  which  con- 
ducts the  current  to  a  lug  which  is  bound    under    a    thumb    screw 


to  the  holder,  one  through  the  box  in  which  the  brush  slides  and 
the  other  through  the  spring.  The  simple  H-shapcd  insulating 
clamp,  by  which  the  holder  is  attached  to  the  brush  supporting 
spider  and  the  hole  and  set  screws  for  the  conducting  lead,  are  also 
shown  in  the  illustration. 

Another  device  interesting  because  of  its  peculiarities  is  that 
used  by  the  American  Engine  Company,  and  illustrated 'in  Fig.  8, 
where  one  of  the  two  brushes  is  raised  to  show  more  clearly  the 
operating  mechanism.  The  holders  are  clamped  by  a  thumb  nut 
to  the  stud,  and  the  brushes  slide  radially  in  a  box  frame,  and  are 
forced  down  by  a  lug  engaging  the  top  of  the  brush,  and  attached 
to  a  rack,  which  is  actuated  by  a  gear,  to  which  a  tendency  to  rotate 


Fig.  7. 


Fig.  8. 


Fig.  9. 


Fig.  10 


to  the  rigid  part  of  the  holder.  Tension  is  applied  by  means  of  a 
flat  reinforced  leaf  spring,  and  is  adjusted  by  means  of  a  knurled 
nut  on  the  thumb  screw  mentioned  above.  The  under  side  of  this 
nut  is  squared,  and  sets  into  the  slot  in  the  leaf  spring,  so  that  it 
not  only  cannot  work  loose  by  vibration,  but  the  unscrewing  of  the 
'thumb  nut  to  remove  the  copper  braid  and  the  brush  does  not  dis- 
turb the  adjustment  of  the  spring.  There  is  also  obviously  no 
possible  means  of  disturbing  the  position  of  the  brushes  or  getting 
the  various  brushes  of  one  group  out  of  line  with  each  other. 

Another  holder  of  interest  is  that  shown  in  Fig.  7,  and  used  on 
machines  manufactured  by  the  Card  Electric  Company.  The  car- 
bon brush  here  also  slides  loosely  in  its  holder  and  is  forced  against 
the  commutator  by  a  long  leaf  spring  bearing  directly  against  the 
top  end  of  the  brush.  This  spring  is  coiled  up  spirally,  its  inner 
end  being  attached  to  a  drum  fitted  with  a  ratchet  wheel  and 
ratchet  by  which  the  tension  can  be  adjusted,  and  fixed  in  sucli  a 
way  that  it  will  not  shake  loose,  .^n  elongated  rectangular  nut 
on  the  face  of  the  ratchet  wheel  is  arranged  to  take  a  wrench  when  it  is 
desired  to  adjust  the  tension.    The  current  obviously  has  two  paths 


is  given  by  a  spirally  wound  flat  spring,  very  much  like  a  clock 
spring.  This  also  is  retained  in  any  position  to  which  it  may  be 
adjusted  by  means  of  a  ratchet  and  pawl,  the  ratchet  in  this  case 
being  held  up  by  another  spring.  Two  other  helically  wound 
springs  press  the  cover  of  the  box  against  the  brush,  screws  and 
lock  nuts  being  provided  to  adjust  the  pressure.  A  reduced  resist- 
ance is  sought  by  means  of  small  flexible  copper  leads  from  the 
box  cover  to  the  frame.  The  American  Engine  Company  also 
uses  the  reaction  type  of  br;ish.  which  is  obviously  (juite  different 
from  the  one  just  described. 

A  holder  particularly  designed  and  adapted  for  the  abuses  and 
rough  handling  of  street  railway  motor  w-ork  is  that  used  by  the 
Walker  Company  on  all  its  railway  motors  and  shown  in  Fig.  9. 
In  this  the  carbon  blocks  are  clamped  in  copper  frames,  which  in 
turn  are  connected  by  flexible  copper  braids  to  the  body  of 
the  holder.  Strong  arms,  the  left  hand  one  of  which  is  shown 
raised,  bear  against  the  top  of  the  carbons,  and  by  means  of  helical 
springs  force  the  carbo"ns  down  against  the  commutator.  When 
raised,  the  line  of  action  of  the  springs  crosses  the  pivot,  so  that 
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the  springs  hold  the  arms  up  as  well  as  down.  These  arms  shelter 
the  copper  braids  and  springs  beneath  them  to  a  certain  extent 
from  blows  from  above. 

A  brush  holder  lately  brought  out  by  the  Crocker- Wheeler  Elec- 
tric Company,  and  most  admirably  combining  the  good  qualities  of 
perfect  flexibility  radially  with  rigidity  in  all  other  directions  and 
no  sliding  surfaces  in  the  electric  circuit,  is  shown  in  Fig.  10.  Here 
the  carbons  are  clamped  by  screws  and  lock  nuts  in  separate  boxes 
or  frames,  each  of  which  is  attached  to  the  main  casting  of  the 
holder  by  four  parallel  motion  links  made  up  of  copper  leaves. 
In  the  illustration  it  appears  as  though  each  link  were  made  up 
of  two  strips,  but  in  reality  each  link  consists  of  many  thin  strips 
all  riveted  together,  and  to  the  base  at  one  end  and  to  the  box  at 
the  other.  These  serve  the  purpose  of  giving  flexibility  in  one 
direction,  rigidity  in  the  others,  and  carrying  the  current  by  low- 


on  the  stud  by  a  set  screw.    The  pressure  can  of  course  be  adjusted 
by  loosening  this  and  rotating  the  collar  one  way  or  the  other. 

A  type  of  holder" in  which  the  best  results  have  been  sought  re- 
gardless of  care  and  expense  is  that  designed  by  Mr.  A.  Churchward 
and  used  on  the  machines  manufactured  by  the  Excelsior  Electric 
Company.  This  is  shown  in  Fig.  14.  Here  the  brushes  slide  ra- 
dially in  a  loose  fitting  bo.x,  and,  to  make  sure  of  their  free  action, 
each  brush  is  bound  in  a  copper  strap,  which  is  riveted  to  it  and 
finished.  Projecting  from  the  back  end  of  the  brush  and  attached 
to  this  strap  is  a  long  stud  into  which  there  is  fastened  a  generously 
proportioned  copper  braid  or  "pig  tail"  by  which  the  current  is 
carried  to  the  main  casting  of  the  holder.  Surrounding  this  stud 
is  a  helical  spring,  the  several  springs  of  all  the  brushes  in  one 
holder  being  forced  down  by  a  frame  with  screw  adjustment.  To 
absolutely  prevent  heating  of  the  springs  and  the  reduction  of  their 


Fig.   12. 


Fio.  14. 
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Fig.   15. 


resiitnncc  joints  from  the  box  lo  the  base  of  llu-  holder.  Pressure 
h  provi(le<l  by  mean.s  ot  the  helical  springs  shown  with  adjusting 
•.rrcwH  with  knurled  heads,  a  separate  spring  being  iirovided  (nr 
each  brush. 

An  odd  brii^h  holder  used  on  the  elevator  motors  exhibited  by 
< nh  Erolhcrs  &■  Co.  i%  shown  in  Fin.  1.2.  These  holders  consist 
of  copper  plate*  attached  to  fraincs  pivoted  on  the  stud,  and  further 
attaclicd  to  the  stud  by  reinforced  spiral  leaf  spring.s,  which  give 
the  proper  pressure.  Each  copper  plate  carries  passinK  throuKh  it 
;ind  «r>ldtred  to  it  (otir  round  carbons,  which  constitute  the 
brushes.  The  copper  plates  arc  split  to  k'vc  the  pairs  of  rods  a 
c'Ttain  indivifhial  flexibility. 

The  only  rrprcseiilative  of  the  once  widely  used  tangent  brush 
ixhiliited  at  the  show  was  that  in  use  on  the  Fort  Wayne  machine, 
and  sliown  in   Fig  1.1.     The  hohlir  is  free  to  turn  about  the  stud. 

.-iml   rtri-vviirc   is  applied  by  a    -Iiri>>L'   ■    iiinccling  il    witll  •■•  roll.ir   fixrd 


teiiipcr.  librc  w.isIkts  are  iiiserled  brtuecii  iheiii  ami  llie  frame,  so 
that  no  current  can  by  any  possibility  pass  llimugh  them.  The 
conslriulion  of  this  holder  is  very  substantial  and  the  parts  are 
tinislieil  with  no  link-  care,  so  that  its  action  is  very  perfect,  but  it 
obviously  cannot  comp.ire  in  point  of  first  cost  with  some  of  the 
types  nientioiK-d  .ibove 

A  peculiar  holder  is  that  shown  in  Fig.  15,  ami  used  on  the  mo- 
tors of  Sprague  screw  type  elevators.  Here  no  provision  is  made 
whatever  tor  any  following  of  the  irrrguhuitirs  or  eccentricities  of 
the  coininutator  surface,  e.xcrpi  llic  sli)4lit  llcxibilily  of  tlie 
holder  arm.  The  bruslirs  are  ior(  ed  down  against  the  coinmn- 
tator  by  the  springs  shown  ;it  the  lop  of  the  illustration,  which  can 
be  released  by  turning  tlu'  tliiiiiib  mils  :i  <|ii,irter  turn  and  allow- 
ing them  to  klip  through  the  springs.  (  )i\vv  forced  down  the 
brushes  are  fastened  hrmly  in  place  by  clattips.  which  are  locked 
ai/.iinsi   worKliij.'  loose  bv  wire  springs  eiigagintr  llic  kiiiirird  lu-ads. 
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of  the  clamping  nuts.  The  question  of  connnutatiir  irregularities 
is  intended  to  he  solved  by  the  simple  means  of  keeping  the  com- 
mutator true,  and  it  should  be  stated  tliat  this  odd  method  appears 
to  work  very  satisfactorily  in  practice. 


The  Two-Rate  fleter  System  in  Brooklyn. 


Bkooklvn,  N.  Y.,  July  iS,  iSgS. 
To  the  Editor  of  The  Electrical  World: 

Sir:— In  reply  to  your  inquiry  as  to  why  we  have  given  the  pref- 
erence in  Brooklyn  to  a  test  of  the  two-rate  system  in  place  of  the 
Wright  demand.  I  would  answer  as  follows: 

The  Wright  demand  system  is  a  difficult  one  to  explain  to  the 
ordinary  customer,  and  the  fact  that  periodic  adjustment  oi  bills  is 
made  somewhat  complicates  matters  for  the  company.  In  sub- 
mitting the  matter  to  several  of  our  leading  customers,  and  taking 
mto  account  their  comments,  we  decided  that  from  the  point  of 
simplicity  the  two-rate  system  would  have  the  advantage.  We  ex- 
perienced no  trouble  at  all  in  explaining  to  a  customer  that  we  can 
afford  to  make  a  cheaper  rate  during  the  period  when  the  greater 
part  of  our  machinery  is  not  in  use,  since  then  we  are  not  obl-iged 
to  expend  extra  capital  to  supply  the  requirements;  in  other  words, 
we  are  trying  to  keep  our  idle  machinery  in  operation  continuously, 
the  same  as  are  the  Western  Union  Telegraph  Company,  the  Long 
Distance  Telephone  Company,  etc.,  etc. 

Outside  of  the  question  of  explanation  to  the  customer,  and  tak- 
ing the  matter  up  from  the  standpoint  of  the  company,  there  is  a 
striking  comparison  between  the  actual  two-rate  system  and  those 
systems,  such  as  the  demand  system,  which  are  dependent  for  their 
rate  modification  upon  the  indication  of  the  individual  maximum 
load.  Nothing  can  better  express  this  than  a  letter  which  I  have 
just  received  from  a  gentleman  standing  high  in  the  electrical  pro- 
fession, and  who  has  given  a  life-time  thought  to  the  question  of 
meters  and  metering.     He  says: 

"In  those  systems  which  depend  for  their  modification  of  the  rate 
of  charge  upon  the  ratio  between  the  maximum  current  used  at 
any  one  time,  and  the  total  record  for  any  given  period,  we  meet 
a  system  which  is  aimed  primarily  to  discourage  the  use  of  large 
quantities  of  energy  for  short  periods;  and,  secondarily,  to  encour- 
age the  use  of  small  quantities  for  long  periods.  The  prime  ten- 
dency of  this  system  is  to  discourage  all  load  peaks  and  to  encour- 
age all  who  use  small  quantities  for  long  periods.  It  is  obvious  that 
any  system  of  this  kind  must  be  largely  dependent  upon  the  occur- 
rence of  local  peaks  coincidently  with  the  station  peak  for  its  suc- 
cess. * 

"At  first  glance  it  might  very  reasonably  appear  that  these  theoretic 
conditions  were  the  actual  existent  ones,  but  you  have  doubtless 
already  ascertained  by  an  analysis  of  your  system  that  tl;is  is  not 
the  case.  I  have  found  as  a  rule  that  station  peaks  are  primarily 
caused  by  a  comparatively  few  large  local  peaks  which  are  coinci- 
dent, being  superimposed  upon  a  heavy  load  of  fairly  long  contin- 
uance. 

"In  the  two-rate  system,  on  the  other  hand,  we  find  the  same  ten-  ■ 
dency  to  beat  down  all  peaks,  provided  they  occur  at  a  time  when 
you  do  not  want  them;  that  is,  you  beat  down  or  discourage  all 
peaks  which  are  coincident  with  your  station  peaks,  and  these  are 
the  only  peaks  which  are  objectionable  to  you. 

"The  two-rate  system,  therefore,  beats  down  your  station  peak,  but 
it  does  something  else  which  is  vastly  more  important.  It  directly 
encourages  and  stimulates  all  peaks  which  are  not  coincident  with 
your  local  peak.  It  puts  a  premium  on  heavy  burning  at  times 
when  your  station  is  lightly  loaded,  and  it  therefore  not  only  beats 
down  your  station  peak,  but  by  the  introduction  of  a  lot  of  local 
peaks  non-coincident  with  your  station  peak,  it  also  tends  to  build 
up  your  average  station  line,  accomplishing  this  by  the  introduction 
of  a  series  of  local  peaks." 

The  General  Electric  Company  has  recently  placed  upon  the  mar- 
ket a  double  rate  mechanical  meter,  in  which  the  counting  of  the 
time  of  the  .single  motor  is  transferred  from  one  dial  to  the  other. 
This  transfer  is  made  at  predetermined  times  by  a  self-winding 
clock  inclosed  in  the  meter  and  kept  in  operation  by  the  main  cur- 
rent. We  have  now  several  of  these  in  Brooklyn,  and  are  adding 
others  as  fast  as  we  receive  them,  connecting  them  to  those  cus- 
tomers presenting  the  worst  cases,  so  as  to  give  the  system  a  thor- 
oughly hard  test  at  the  outset.  We  have  thus  far  received  very 
gratifying  results.  W.  S.  B.arstow, 

General     Manager    Edison     Electric     Illuminating    Company    of 
Brooklvn. 


Disruptive  Discharges,  Leal<age  and  Ohmic  Resistance. 

HY   ALEX.    lAV    WIKTS 

In  an  editorial  of  The  Electrical  Wokld  for  June  11  it  is 
stated  that  the  use  of  better  materials  has  undoubtedly  increased 
trouble  from  lightning,  that  a  poorly  insulated  circuit  offers  oppor- 
tunities for  static  charges  to  leak  to  ground;  and  in  an  editorial  for 
June  25  there  appears  the  following:  "It  must  be  remembered  that 
such  discharges  are  as  a  rule  oscillatory,  and  that  the  impedance  of, 
for  example,  a  pencil  lead  with  thousands  of  ohms  resistance  may 
be  to  such  discharges  less  than  that  of  a  1,000.000  cm  cable  10  feet 
long.  Very  high  ohmic  resistances  are  nothing  to  discharges  backed 
up  by  millions  of  volts,  but  the  self-induction  of  a  straight  wire  a 
few  feet  long  may  offer  a  great  obstruction  to  their  flow." 

As  my  experience  with  disruptive  discharges  has  led  me  to  form 
entirely  different  opinions  to  those  expressed  in  the  editorials  of 
The  Electrical  World,  the  following  observations  and  experi- 
ments may  be  of   interest. 

Referring  to  the  leakage  of  static  charges  from  overhead  wires,  it 
hardly  seems  to  me  that  the  facts  in  actual  practice  warrant  any  such 
assumption.  For  example,  in  the  eariy  days  of  electric  lighting  and 
street  railway  work,  when  shellacked  cotton  insulation  was  used  on 
surface-wou.nd  armatures,  an  immense  amount  of  trouble  was  expe- 
rienced by  static  discharges  puncturing  the  insulation  during  thun- 
der storms.  With  the  better  grades  of  insulation  now  used  trouble 
from  lightning  has  been  enormously  decreased;  in  fact,  plants  that 
used  to  shut  down  regularly  in  the  eariy  days  now  think  nothing 
of  running  through  thunder  storms,  although  it  must  be  admitted 
there  is  an  occasional  loss  of  a  converter  or  an  armature.  But  the 
impossibility  of  running  poorly  insulated  apparatus  through  thun- 
der storms  in  the  early  days  indicates  to  my  mind  that  this  poor  in- 
sulation did  not  leak  the  static  charge.  Furthermore,  if  it  were 
possible  to  leak  this  charge,  how  is  it  that  trolley  wires  and  their 
feeders,  when  permanently  connected  to  earth  as  they  are,  at  many 
points,  not  only  through  the  heavy  copper  conduotors  of  motors 
and  generators,  but  also  through  the  non-inductive  resistances  of 
the  lamp  circuits,  still  give  disruptive  discharges,  making  it  neces- 
sary to  use  spark  gap  lightning  arresters?  Why  do  not  these  wires 
leak  their  charge  to  earth? 

A  theoretical  consideration  of  the  subject  may  be  of  some  assist- 
ance. We  are  accustomed  to  think  of  the  atmosphere  as  being 
charged  with  static  electricity  during  thunder  storms,  and  that  over- 
head wires  become  charged  by  this  atmosphere;  or,  in  other  words, 
become  electrically  a  part  of  it.  To  be  a  little  more  technical,  the 
charged  atmosphere  is  really  an  electrostatic  field,  and  any  con- 
ductors lying  in  this  field,  whether  connected  with  the  ground  or 
not,  will  become  charged  by  static  induction,  and  will  remain  thus 
charged  until  the  static  field  is  removed.  For  example,  if  we  have 
two  parallel  wires,  say  50  feet  apart,  one  of  which  is  dead  and  the 
other  charged  with,  let  us  say,  i,ooo,oco  volts,  a  static  field  will  be 
established  around  the  first  wire,  which  will  itself  then  become  stati- 
cally charged  and  will  remain  in  that  condition  until  the  static  field 
has  been  removed,  and  if  this  static  field  be  removed  suddenly— 
that,  is,  if  the  1,000.000  volts  potential  be  instantaneously  removed 
from  the  second  wire— the  first  will  tend  to  discharge  disruptively 
and  will  give  off  sparks  to  neighboring  conductors.  If  the  statical- 
ly charged  wire  be  of  considerable  length,  and  if  one  end  be  con- 
nected to  earth,  a  portion  of  the  charge  will  pass  to  earth  through 
this  connection,  but  the  parts  of  the  wire  distant  from  the  earth  con- 
nection will  still  tend  to  discharge  disruptively  to  neighboring 
conductors.  And  so  it  is,  I  think,  with  overhead  wires  during  thun- 
der storms.  These  wires  are  suspended  in  an  electrostatic  field;  they 
are  charged  and  remain  charged  until  this  field  is  removed,  and  this 
occurs  only  with  the  lightning  flash.  With  every  lightning  flash, 
therefore,  we  may  expect  a  disruptive  discharge  to  occur  from  over- 
head wires.  It  seems  to  me  that  this  theoretical  consideration,  as 
well  as  the  facts  which  have  been  accumulated,  disprove  any  possi- 
bility of   leakage  through  weak  insulation. 

Xow.  as  regards  ohmic  resistance.  I  desire  to  call  attention  to  the 
following  experiments: 

Referring  to  the  diagram.  Fig.  i.  resistance  to  the  passage  of  dis- 
ruptive discharges  has  been  m'easured  in  the  following  manner:  A 
static  machine  driven  by  nn  electric  motor  at  a  constant  speed  has 
been  used  to  charge  a  battery  of  Leyden  jars,  the  latter  discharging 
across  an  initial  spark  gap  B  and  then  through  two  paths  connected 
in  shunt  to  each  other,  one  of  these  being  the  resistance  or  object 
whose  resistance  it  is  desired  to  measure,  and  the  other  an  adjust- 
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able  spark  gap  A.  When  the  disruptive  discharges  pass  over  B,  and 
then  indifferently  through  the  object  to  be  measured  and  the  va- 
riable spark  gap  A,  the  length  of  the  A  gap  may  be  taken  as  a  meas- 
ure of  the  resistance  which  the  object  under  test  offers  to  the 
passage  of  disruptive  discharges.  For  example,  in  the  diagram 
there  is  shown  what  is  known  as  a  double  pole,  "short  gap"  light- 
ning arrester,  which  consists  of  two  spark  gaps  in  series,  with  a  non- 
inductive  resistance  amounting  to  120  ohms.  With  disruptive  dis- 
charges passing  at  B  at  intervals  of  about  ten  seconds,  the  A  gap 
being  closed,  the  disruptive  discharges  naturally  pass  through  the 
closed  A  gap,  but  as  this  A  gap  is  opened  wider  and  wider  a  point 
is  reached  at  which  the  disruptive  discharges  pass  indifferently 
through  the  lightning  arrester  or  through  the  A  gap.  The  two  paths 
are  then  said  to  be  balanced,  and  the  length  of  the  A  gap  may  be 
taken  as  a  measure  of  the  resistance  which  this  lightning  arrester 
offers  to  the  passage  of    these  particular  disruptive  discharges. 


£^fc  M^^i-^t/  ^y 


Fii.  I. 


In  the  following  experiments  the  lengths  of  A  and  B  are  meas- 
ured in  thirty-seconds  of  an  inch.  First,  with  a  value  of  B  equal  to 
12,  comparative  measurements  were  made  between  a  short-gap  light- 
ning arrester  having  120  ohms  resistance  and  two  gaps  aggregating 
one-sixteenth  inch  air  space,  and  a  series  of  six  spark  gaps,  aggre- 
gating eleven-sixty-fourths  inch  air  space,  forming  the  standard 
non-arcing  metal  lightning  arrester.  With  the  former  the  A 
gap,  or  equivalent  gap,  as  it  is  often  called,  was  found  to 
have  a  value  of  9,  and  with  the  latter  the  A  gap  was  found  to  be 
only  2f4,  thus  showing  experimentally  that  a  non-inductive  resist- 
ance of  120  ohms  in  series  with  two  spark  gaps  offered  about  three 
times  the  resistance  to  the  passage  of  disruptive  discharges  that  si-x 
gaps  offered  without  resistance  in  series.  The  above  test  was  then 
verified  by  finding  that  three  non-arcing  metal  arresters  connected 
in  series,  making  a  total  of  eighteen  spark  gaps,  would  just  balance 
a  single  short-gap  lightning  arrester. 

Furthermore,  it  was  noticed  that  the  discharges  which  passed  over 
the  short-gap  lightning  arrester  made  a  relatively  small  spark  and  a 
quite  significant  snap,  compared  with  the  larger  sparks  and  loud  re- 
ports -which  accompanied  the  passage  of  these  discharges  across  the 
non-arcing  metal  lightning  arrester.  Tliis  observation  seemed  to 
me  to  be  in  line  with  the  experiments  above  described,  and  indicated 
that  the  discharge  was  not  complete,  that  the  resistance  did  not  al- 
low the  battery  of  Leyden  jars  to  entirely  discharge  its  contents; 
in  other  words,  that  the  path  consisting  of  two  spark  gaps  in  series 
with  a  resistance  was  in  some  way  a  restricted  path,  whereas,  the  ob- 
dtrvalions  made  on  the  arrester  with  six  spark  gaps  gave  one  the 
imprc.tsion  of  an  open  or  free  path. 

To  verify  this  conclusion  regarding  the  restricted  path  and  the 
free  path  the  following  experiment  was  made:  The  .\  gap  being  rc- 
mtSKiX,  the  two  arrfstcrs — that  is,  the  short  gap  and  the  non-arcing 
metal— were  ^iUcccvHivcly  connected  in  series  with  a  fixed  15  gap,  and 
ihc  rate  of  discharge  determined— that  is,  the  number  of  discharges 
per  minute- Ihc  static  machine  being  driven  at  a  consUint  speed. 
The  rcsult.s  obtained  arc  given  in  Ihc  <ol!owing  table: 
To«i  No.  I. 

'-— — -DUKhnritc  Hutc. 

Number  of    Durntlim    Biiii'  per 
DlwharKM     MInuttit.      MInuto 

Non-arcing  metal  50  5  lo.o 

Short  gap    6j  j  ,24 

Tc^t  No.  z. 

Non-arcing  mcul   40  j  8.0 

S'"'rl  gap SS  s  ,,.0 

By  cxamininir  lliexr  r.-vulis  ii  will  \,v  objicrvcd  thai  the  rale  of 


discharge  for  the  short  gap  arrester  was  considerably  greater  than 
for  the  non-arcing  metal  arrester,  and  it  seems  to  me  that  the  rea- 
son for  this  may  be  found  in  the  high  resistance  which  the  120  ohms 
offers  to  the  passage  of  these  disruptive  discharges.  In  other  words, 
this  resistance  does  not  allow  complete  discharge  of  the  Leyden 
jars;  consequently,  it  requires  less  time  to  re-charge  the  jars,  and 
the  discharges  ,thereiore,  occur  more  frequently;  but  the  quantity  of 
the  static  charge  which  passes  through  the  arrester  is  relatively  small. 
In  service  this  feature  is  liable  to  cause  a  splitting  of  the  discharge, 
one  passing  through  the  arrester  and  the  other  through  the  insula- 
tion of,  the  system. 

It  will  be  noticed  that  the  three  times  greater  resistance  ot  one 
arrester  over  the  other,  the  difference  in  the  size  of  the  spack,  the 
difference  in  the  sound  of  the  spark,  the  difference  in  the  rate  of 
discharge  through  the  two  arresters,  all  these  observations  support 
each  other  and  indicate  that  ohmic  resistance  does  greatly  impede 
the  passage  of   disruptive  discharges. 

May  not  the  explanation  be  this?  Allowing  that  the  discharges 
are  oscillatory,  then  each  oscillation  has  to  meet  and  overcome  any 
ohmic  resistance  in  its  path,  but  with  simple  spark  gaps  the  work 
which  has  to  be  done  by  disruptive  discharges  is  simply  to  push 
aside  the  air  in  the  spark  gaps,  and  this  being  done  by  the  first  os- 
cillation the  passage  is  free  for  the  succeeding  oscillations.  To  help 
the  imagination,  ?  would  liken  the  simple  spark  gap  lightning  arrest- 
er, which  I  have  called  a  "free  path"  lightning  arrester,  to  an  empty 
water  pipe  having  in  it  a  glass  diaphragm.  With  the  first  sudden  on- 
rush of  water  the  glass  diaphragm  is  instantly  shattered  and  the 
passage  is  free  for  all  the  water  which  may  follow.  On  the  other 
hand,  the  lightning  arrester,  consisting  of  a  spark  gap  with  resistance 
in  series,  may  be  likened  to  an  empty  water  pipe  having  a  glass  dia- 
phragm as  before,  but  in  front  of  it  a  strong  steel  diaphragm  with  a 
small  hole  in  it.  The  first  on-rush  of  water  will  break  the  glass 
diaphragm,  but  the  resistance  offered  by  the  perforated  steel  dia- 
phragm will  still  remain  for  all  the  water  which  may  follow;  and  a 
further  idea  may  here  be  added,  namely,  that  the  greater  the  amount 
of  water  the  greater  difficulty  will  there  be  in  discharging  the  pipe 
through  the  small  hole;  and  this  seems  to  be  the  case  with  the  re- 
stricted path  lightning  arrester,  as  is  shown  in  the  following  experi- 
ment: Referring  to  diagram  Fig.  i,  it  will  be  observed  that  any  va- 
riation in  the  value  of  B  will  cause  a  corresponding  variation  in  the 
volume  of  the  discharge  from  the  battery  of   Leyden  jars.    That  is. 
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Fig.  2. 

if  B  equiils  12,  ihe  discliarge  will  I)i.'  nuicli  grr.'itiT  than  if  B  is  equal 
to  %  Therefore,  by  varying  the  value  of  U  the  corresponding  values 
of  .\  liny  be  determined  lor  any  lighliiing  arrester.  These  values 
fi>r  the  .hort  gap  and  the  non-arcing  melal  lightning  arresters  have 
been  (letcrmined,  and  will  be  found  plotted  in  diagram  Fig.  2.  .At- 
tention is  called  lo  ihe  rapid  increase  in  the  value  of  ,\  for  the 
>h>irl-ga;)  lightniiig  arrester  as  compared  with  ihe  slight  increase  in 
value  of  A  for  the  non-arcing  arrester  as  the  value  of  B  is  in- 
creased; and  if  the  dIscliiirKes  obtained  from  overhead  wires  during 
thunder  storms  are  assumed  lo  be' of  considerably  greater  vuliune 
lliiin  anylhiiig  which  can  be  nblaiiied  from  a  lalioralory  static  ma- 
chine, il  will  mil  rc<|Uire  nukli  sirelch  of  the  iniagiiiation  Id  sec 
llial  a  liKlilniiiK  arrester  consisling  of  spark  gaps  in  series  with  a 
tuin-iiidiiclive  resistance  may  offer  great  impedance  to  llic  passage 
of  disriiplive  discharges  when  compared  with  Ihc  free  path  or  simple 
sp.irk  gap  lightning  arresUr. 
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The  Chemistry  of  High  Temperatures.* 

The  researches  conducted  by  M.  Henri  Moissan,  with  the  aid  of 
his  electrical  furnaces,  extend  over  a  period  ol  abouc  five  years,  and 
have  won  for  this  distinguished  chemist  an  additional  title  to  take 
rank  with  the  foremost  exponents  of  scientific  inquiry  at  the  close  of 
this  century  of  science,  so  auspiciously  inaugurated  by  the  great 
discoveries  of  Gay  Lussac  and  Sir  Humphry  Davy. 

The  application  of  the  high  temperatures  attainable  by  lueans  of 
the  electric  arc,  for  the  purpose  of  producing  physical  and  chemical 
effects,  is  by  no  means  of  recent  date.  Many  important  observa- 
tions on  the  effects  of  electric  heat  were  made  already  by  Van 
Marum,  at  the  close  of  the  last  century,  and  by  Humphry  Davy,  the 
discoverer  of  the  arc,  at  the  beginning  of  the  present  one.  In  1849 
Despretz  utilized  the  intense  heat  of  the  arc  in  various  scientific 
investigations,  and  later  Pichon,  Siemens  and  Huntingdon,  Cowles, 
Heroult,  Grabau,  Borchers,  Acheson,  Willson  and  many  others 
either  suggested  or  realized  the  employment  of  the  electric  furnace 
for  various  industrial  purposes. 

In  all  these  cases,  however,  the  materials  subjected  to  the  arc 
were  directly  exposed  to  and  permeated  by  it.  But,  while  this  may 
not  be  objectionable  in  many  industrial  processes,  the  presence  in 
the  arc  of  vapors  of  carbon  and  other  substances  emanating  from 
the  electrodes,  and  the  attendant  electrolytic  action,  constitute  a 
set  of  disturbing  influences  which  will  generally  complicate  the  re- 
sults, and  render  them  liable  to  lead  to  erroneous  conclusions. 

Guided  by  these  considerations,  M.  Moissan  endeavored  to  de- 
vise a  furnace  which  would  subject  bodies  to  the  highest  tempera- 
tures of  the  electric  arc  under  simple  and  controllable  conditions. 
He  has  constructed  five  modifications  of  such  a  furnace,  which  are 
characterized  by  the  following  features: 

(i)  A  furnace  consisting  of  a  block  of  lime,  hollowed  out,  and 
provided  with  electrodes  in  such  a  manner  as  to  maintain  the  arc 
above  the  substance.     The  cavity  is  lined  with  suitable  materials. 

(2)  A  furnace  of  fine-grained  limestone  lined  with  alternate  layers 
of  carbon  and  magnesia,  the  former  on  the  inside.  This  construc- 
tion permits  the  use  of  higher  temperatures  than  the  preceding  one, 
and  is  well  adapted  for  receiving  crucibles. 

(3)  A  furnace  provided  with  a  tube  of  refractory  material,  passing 
horizontally  through  the  cavity.  This  arrangement  affords  a 
heated  space,  which  is  accessible  from  without,  and  protected  from 
the  action  of  any  gases  existing  within  the  furnace.  When  desired, 
currents  of  gases  or  vapors  can  be  passed  through  the  tube  while 
it  is  being  heated. 

(4)  A  furnace  in  which  the  tube  is  given  an  inclined  position, 
which  permits  a  continuous  operation;  the  charge  is  introduced  at 
the  upper  mouth,  while  the  products  are  removed  or  flow  from  the 
lower  one. 

This  model  was  employed  for  preparing  large  quantities  of  pure 
products  in  a  short  time. 

(5)  A  furnace  with  a  larger  number  of  electrodes  and  arcs. 

By  this  means  a  considerable  space  can  be  evenly  heated,  and 
large  amounts  of  material  treated  in  one  operation. 

By  thus  excluding  electrolytic  action,  M.  Moissan  was  enabled 
to  investigate  the  simple  heating  effect  of  the  current.  The  tem- 
perature ranged  from  2000°  to  beyond  3800°  C.  While  it  is  not 
possible  to  give  exact  figures  for  the  highest  temperature  attained, 
an  idea  of  the  conditions  may  be  formed  from  the  description  of 
some  of  the  experiments.  The  currents  employed  varied  from  35 
amperes  at  55  volts  to  about  1600  amperes  at  no  volts. 

The  results  obtained  by  means  of  the  electric  furnace  may  be  con- 
sidered comprehensively  under  the  following  heads: 

I.  A  series  of  researches  on  the  fusion  and  volatilization  of  re- 
fractory bodies. 

Various  compounds  and  elements  which  are  either  infusible  or 
non-volatile  at  the  higliest  temperatures  attainable  by  combustion 
were  melted  or  vaporized  when  subjected  in  the  furnace.  Model  i, 
to  an  arc  consuming  30  to  40  horse-power  of  energy. 

Thus  lime,  magnesia,  molybdenum,  tungsten,  vanadium  and  zir- 
conium were  readily  fused,  and  lime,  silica,  copper,  platinum,  alumi- 
num, boron,  carbon  and  other  refractory  bodies  volatilized. 

II.  In  a  second  series  of  experiments  a  number  of  reactions, 
which  can  be  effected  at  the  highest  temperatures  only,  were  made 
the  subject  of  investigation. 

The  carbonates  of  barium  and  strontium  were  without  difficulty 

•The  report  of  the  Franklin  Inititulc.  through  its  Committee  on  Science  and 
the  Arts,  on  the  investigations  of  M.  Henri  Moissan,  with  the  electric  furnace. 
.Abstracted. 


resolved  into  carbonic  acid  and  the  oxides.  Those  oxides  which 
had  withstood  the  de-oxidizing  action  of  carbon  at  the  highest  tem- 
perature of  ordinary  furnaces  were  readily  reduced  by  that  element 
in  the  electric  furnace;  others,  whose  reduction  by  carbon  in  the 
wind  furnace  is  difficult  or  incomplete,  readily  yielded  their  oxygen 
to  the  carbon  under  the  action  of  the  arc. 

III.  The  study  of  the  three  allotropic  modifications  of  carbon 
constituted  a  third  extended  series  of  experiments. 

The  most  important,  perhaps,  and  the  one  which  has  become 
universally  known,  is  that  ordinary  charcoal  may,  by  means  of  the 
electrical  furnace,  be  converted  into  diamond. 

When  molten  iron  at  3500°  is  saturated  with  carbon  and  the 
mass  then  suddenly  chilled  on  the  outside,  the  enormous  pressure 
produced  in  the  interior  will  cause  part  of  the  carbon  which  sep- 
arates to  crystallize  in  the  form  of  diamond.  Both  the  transparent 
and  the  black  (carbonado)  varieties  were  thus  obtained— the  former 
ni  octahedra  and  cubes,  as  well  as  in  fragments;  the  specific  gravity 
of  3.5,  the  hardness  and  all  characteristics  corresponded  to  those 
of  the  native  stone. 

It  is  further  shown  that,  at  about  3000°,  under  ordinary  pressure, 
all  the  modifications  of  carbon  are  converted  into  graphite,  and 
various  varieties  of  this  (the  ultimately  stable  form  of  carbon)  were 
recognized  and  studied. 

The  reason  for  the  infusibility  of  carbon  under  ordinary  pressures 
was  established  to  be  due  to  the  fact  that  it  passes  directly  from 
the  solid  into  the  gaseous  condition.  Carbon  was  actually  sub- 
limed and  the  reactions  of  its  vapor  studied. 

IV.  There  yet  remains  to  consider  the  investigation  of  several 
new  series  of  crystallized  compounds  belonging  to  the  classes  of 
borides,  silicides  and  carbides. 

M.  Mofssan  has  shown  that  these  compounds,  as  a  rule,  have 
very  simple  compositions,  and  that,  at  the  highest  attainable  tem- 
peratures, carbon,  silicon  and  boron  generally  form  but  one  com- 
pound with  another  element. 

The  silicides,  like  Acheson's  carborundum,  possess  extraordinary 
hardness;  some,  as  those  of  boron  and  titanium,  appear  to  be  even 
harder  than  the  diamond. 

Of  the  metals,  some  do  not  combine  with  carbon:  others  while 
dissolvmg  it  at  very  high  temperatures  deposit  it  as  graphite  before 
they  solidify.  A  very  large  number  of  metals,  however,  form  defi- 
nite, crystallized  carbides. 

These  M.  Moissan  divides  in  two  classes;  those  which  decompose 
water  at  ordinary  temperatures,  as,  for  example,  the  carbides  of 
the  metals  of  the  alkalies  and  alkaline  earths,  of  aluminum,  cerium, 
etc.;  and  those  which  do  not  react  in  this  manner,  and  which  include 
the  carbides  of  chromium  and  titanium. 

It  appears  that  M.  Moissan  was  the  first  to  produce  the  crystal- 
lized calcium  carbide  in  the  electric  furnace.  He  has  also  exhaus- 
tively studied  the  action  of  the  various  carbides  on  water. 

The  Franklin  Institute  therefore  awards  the  Elliott  Cresson 
Medal  to  M.  Henri  Moissan,  of  Paris.  France,  for  his  work  on  the 
chemistry  of  high  temperatures. 


Teiephones  and  Liquid  Air. 


Mr.  Henry  Norman,  the  well-known  Englisli  journalist,  in  a  re- 
cent article  entitled  "America  Revisited  in  War  Time."  in  the  July 
issue  of  "McClure's  Magazine,"  speaks  as  follows  regarding  the  use 
of  the  telephone  here  and  in  England: 

"The  observant  visitor  to  America  must  be  impressed  first  with 
tlie  remarkable  development  of  what  may  be  called  applied  intelli- 
gence. Not  only  is  there  an  extraordinary  fertility  of  invention, 
but  also,  what  is  perhaps  more  striking  still,  there  is  apparently  an 
instant  readiness  on  everybody's  part  to  make  use  of  the  things 
invented.     *     *     * 

"From  visit  to  visit,  for  example,  I  haye  observed  a  constant  im- 
provement in  the  telephone.  The  instrument  has  grown  smaller, 
neater,  more  graceful,  simpler,  and  easier  to  use.  As  it  stands  on 
an  American  desk  to-day,  it  might  be  a  flower-holder.  In  some  of 
the  best  and  most  expensive  parts  of  London  to-dayyou  cannot  have 
a  telcplione  put  in  your  house  at  all.  When  you  do,  it  is  the  ugly 
box  arrangement  of  ten  years  ago.  I  call  upon  a  journalist  friend 
in  New  York.  Upon  his  desk  stands  an  elegant  little  apparatus 
through  which  he  converses  every  afternoon  with  Washington  and 
Chicago.  In  a  London  newspaper  office  you  might  as  well  looU 
for  a  machine  for  making  liquid  air." 
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Dynamos,  Motors   and  Transformers. 

ELECTRIC  GENERATORS.  Parshall  and  Hobart.  Lond. 
"Engineering."  July  I. — In  this  continuation  of  their  serial  (see  "Di- 
gest," June  i8)  they  discuss  Foucault  currents  and  hysteresis  losses 
in  cores.  In  smooth  core  armatures  there  may  be  considerable  loss 
from  Foucault  currents  in  wh-es,  and  it  cannot  be  accurately  prede- 
termined; the  loss  can  be  greatly  diminished  by  subdividing  the 
wire,  which  is  illustrated  by  an  example  in  which  there  were  four 
wires  in  parallel,  each  0.165  inches  in  diameter,  and  when  these  were 
replaced  by  nineteen  strands  of  cable  having  the  same  cross-section 
of  copper  the  total  armature  loss  was  diminished  by  one-third.  In 
slotted  armatures  the  conductors  are  more  or  less  protected,  depend- 
ing on  the  magnetic  density  in  the  teeth,  but  even  wTiere  this  is  low 
stranded  conductors  must  sometimes  be  used;  stranded  conductors 
are  open  to  the  objections  of  increased  first  cost  and  of  having  15 
to  20  per  cent,  higher  resistance  for  given  outside  dimensions;  no  ox- 
idation or  other  coating  of  the  surface  of  the  individual  wires  is 
necessary  in  such  stranded  cables,  as  the  contact  resistance  suffices. 
Eddy  currents  will  also  be  found  throughout  all  solid  parts  of  the 
magnetic  circuit,  and  it  is  therefore  preferable  to  laminate  them; 
in  continuous  current  machines  the  disturbances  are  mainly  local. 
but  the  losses  near  the  pole  faces  may  be  large,  depending  chiefly  on 
the  depth  of  the  gap  as  co.mpared  with  the  width  of  the  slot  open- 
ing: an  increase  of  the  gap  from  one-eighth  to  one-quarter  inch  in 
a  certain  case  greatly  modified  the  magnitude  of  the  pole  face  losses; 
straight-sided  armature  slots  produce  greater  losses  in  pole  faces 
than  those  with  overhanging  projections,  whereas,  if  they  are  com- 
pletely closed,  the  loss  is  practically  eliminated.  In  the  neighbor- 
hood of  conductors  and  coils  tt'ihere  there  is  a  high  magnetic  force 
all  solid  supports  should  be  avoided  unless  of  a  high-resisting,  non- 
magnetic material  such  as  manganese  steel;  spool  flanges  could  well 
be  made  of  this  material.  Eddy  current  losses  in  the  armature 
sheets  depend  on  the  square  of  the  density  of  the  flux,  the  square 
of  the  periodicity,  and  the  square  of  the  thickness  of  the  sheets; 
also  on  the  care  with  which  the  laminations  are  insulated;  owing  to 
the  smaller  amount  of  machine  work  smooth-core  armatures  are 
more  apt  to  be  free  from  parasitic  currents  in  the  core;  the  plates 
should  be  assembled  without  milling  or  filling,  if  possible;  in  one 
case  the  milling  of  the  armature  slots  increased  the  core  loss  three 
times;  tests  of  the  core  losses  of  a  railway  motor  at  various  stages 
of  manufacture  are  referred  to  by  curves  published  in  a  previous 
installment.  The  hysteresis  loss  in  the  cores  is  then  discussed,  and 
some  curves  for  railway  motors  are  referred  to;  this  loss  in  trans- 
formers will  receive  special  consideration  later;  this  loss  may  be 
from  1.5  to  2  times  the  theoretical  value,  owing,  probably,  to  the 
flux  taking  a  transverse  path.  In  addition  to  considering  the  heat- 
ing with  reference  to' the" radiating  surface,  it  is  sometimes  useful  to 
consider  it  on  the  basis  of  rate  of  generation  of  heat  in  watts  per 
pound  of  material;  the  two  following  tables  will  assist  in  this;  these 
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MHoolh-corc  arin.'iliircK  inn  lie  run  at  liijulirr  nirrcnt  dcnsilics  than 
iron  clad.  owiuK  tn  the  better  ventilation.  The  ftillinviiiK  table  kivcs 
tome  rough  figures  for  current  rlcn^iticA  used  in  various  cases:  in 


Amperes  per 
Square  Inch. 

Small,  high-speed  armatures 2500  to  35C0 

Large  "  "  1500    "  2500 

Small,  low-speed  armatures  1500    "2000 

Large.  "  "  rioo    "  1600 

Transformers  with  forced  circulation  of  oil  or  air 800    "  1500 

Large  transformers  immersed  in  oil  or  air 500    *'    000 

Small  transformers  immersed  in  oil  or  air 500   '*  1100 

small  transformers  the  current  density  can  be  very  much  higher; 
large,  properly  designed  transformers  have  a  better  regulation  than 
is  necessary;  a  rise  of  no  more  than  60°  C.  should  be  aimed  at,  even 
with  large  transformers.  Insulating  substances  have  a  very  large 
negative  temperature  coefficient;  in  a  case  in  which  the  insulation 
was  mica  and  cloth  with  the  transformer  immersed  in  oil,  the  aver- 
vage  temperature  coefficient  between  20  and  80°  C.  was  — 0.8 — that  is, 
the  insulation  resistance  increased  80  per  cent,  per  degree  C.  de- 
crease of  temperature;  the  resistance  to  disruptive  efTects  is.  how- 
ever, practically  unimpaired,  and  the  two  should  be  carefully  dis- 
tinguished. Railway  motors  have  an  etTiciency  curve  which  quickly 
reaches  its  maximum  and  then  falls  off.  and  they  can,  therefore,  not 
be  used  for  long  periods  at  full  power  without  excessive  heating. 
Arc  dynamos  have  to  be  designed  with  a  very  low  current  density, 
but  their  efficiencies  are  very  low;  they  recommend  throwing  them 
all  out  and  installing  well-designed  apparatus.  In  constant  poten- 
tial dynamos  the  aim  should  be  to  have  the  electromagnetic  and  the 
thermal  limits  coincide;  40  or  50°  C.  rise  in  temperature  during  con- 
tinuous running  is  generally  considered  entirely  satisfactory. 

COMMUTATION  OF  CONTINUOUS  CURRENT  DYNA- 
MOS. Girault.  "Bui.  Soc.  Int.  des  Elec."  May. — The  reprint  of  a 
very  long  mathematical  paper  read  before  that  society  It  is  usually 
assumed  that  the  current  in  the  short-circuited  coil  should  be  equal 
in  amount  and  direction  to  that  which  the  coil  must  carry  after  it 
leaves  the  brush,  but  he  claims  that  a  more  careful  examination 
shows  that  this  is  far  from  being  the  correct  and  satisfactory  condi- 
tion, the  true  phenomena  being  extremely  complicated  He  then  dis- 
cusses this  at  great  length,  and  in  considerable  detail;  no  general 
conclusions  are  given. 

This  appears  to  be  the  same  article  which  has  been  reprinted  in 
"L'Ind.  Elec."  and  referred  to  in  the  "Digest."  June  18;  it  is  con- 
tinued and  concluded  in  that  journal  May  25.  June  10  and  June  25. 

MAGNETIC  LEAKAGE  IN  DYN.AMOS.  Osnos.  "Elek. 
Zeit.,"  June  30. — A  criticism  of  the  recent  article  by  Rothert  (see 
"Digest,"  June  18).  The  latter  claimed  that  the  density  of  the  lines 
of  force  is  inversely  proportional  to  the  magnetic  resistance  of  its 
path;  this  Osnos  shows  is  not  correct,  and  that  one  cannot  speak  of 
sudh  a  single  density,  as  the  number  of  lines  of  force  and  also  the 
cross  section  are  different  in  different  parts.  He  furthermore  objects 
to  considering  two  independent  leakage  fields,  as  there  is  always 
only  one.  which  is  the  resultant  field. 

RANGE  OF  MOTOR  SPEEDS.— Lond.  "Elec.  Eng.."  July  i.— 
A  short  answer  to  a  request  to  state  the  range  of  speed  between  no 
load  and  full  load,  with  a  T-hp  and  a  5-hp  shunt  motor  The  speeds 
are  calculated  and  a  variation  of  g  per  cent,  is  shown.  Practically 
constant  speed  may  be  obtained  by  adding  a  compounding  coil  in 
opposition  to  the  shunt  coils,  the  numbpr  of  series  turns  bearing 
to  the  number  of  shunt  turns  the  same  ratio  as  the  resistance  of 
armature  and  series  coils  bear  to  the  resistance  of   the  shunt  coils. 

MOTOR  STARTING  SWITCH.— Lond.  "Elec.  Rev.."  July  i.— 
.^  brief,   illustrated  description  of   one  made  by  King  &  Co. 


ARMATURE  WINDINGS.  Rice.  "Amer.  Elec,"  July.— Brief 
descriptions,  with  clear  illustrations,  of  what  he  calls  forced  wind- 
ings; he  describes  how  to  wind  an  armature  which  was  designed  for 
a  multiple  path  winding  so  that  it  shall  have  a  two-circuit  winding. 
^  INDUCTION  MOTOR.  Wiener.  "Amcr.  Klec,"  July.— A 
short  article  giving  some  tables  and  data  for  the  construction  of  in- 
duction motors. 

DVNA.MO  AND  MOTOR  TESTING.  Radclifl^e.  "Amer. 
IClcc."  July. — A  short,  illiisiraled  article  giving  practicil  hints  con- 
corning  the  mounting,  conned ing  and  hamlling  of  dynamos  and 
niotcirs  for  the  various  tests  ni.Klr  by  tlu-  I'lHivtructnr. 

Lights  and  LiKliting.  . 

NEW  CARBON  FOK  ARC  LAMPS.— Lond.  "|..lec.  Rev.,"  July 
I. — .\  note  slating  thai  .Strauss  has  patented  in  Russia  a  carbon 
formed  of  (X)  per  cent,  of  very  pure  carbiin  and  to  per  cent,  of  car 
buret  of  silicium  reduced  lo  very  fine  powder  .iinl  .igglonieralcsl  vvilli 
piuli.  He  claims  a  saving  in  current  of  25  i)er  cent,  and  a  light  of 
richer  lint  and  greater  iiilensily;  llu-  iluralion  is  .I'lo  hours,  which 
he  hopes  lo  increase  to  i.ixx).  (This  tines  not  seem  to  have  been 
confirmed  ycl). 

REGULATING  MAGNETS  IN  AUG  LAMPS  Weil.  "i:iek. 
Zcit.,"  June  30,— A  reprint  f)f    a  long  paper  in  which   he  descril)es 
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and  discusses  mathematically  the  action  o;    the  regulating  magnets 
in  a  certain  arc  lamp. 


INCLOSED  ARC  LIGHTIXG.     Hallberg.     "Elec.  Eng.,"  July 

14. A  short  article  on  the  proper  handling  oi   such  lamps;  he  shows 

that  much  trouble  which  Ls  experienced  could  be  avoided  ii  those 
who  sell  and  use  such  lamps  knew  more  about  their  operation  and 
details.  He  shows  how  a  properly  designed  lamp  may  be  completely 
ruined  bv  too  strong  a  current  or  bj  the  arc  being  too  close  to  the 
neck  of'  (he  inner  globe,  this  being  the  most  frequent  cause  of 
trouble;  he  describes  how  the  lamp  will  appear  when  this  has  been 
the  case,  and  how  it  can  be  repaired,  although  he  recommends  send- 
ing it  back  to  the  makers. 

VACUUM  TUBE  LIGHTING.— "Prog.  Age,"  July  i.— An  il- 
lustrated description  of  the  Moore  system  as  exhibited  in  a  recent 
e.xhibition  in  New  York. 

ILLUMINATION  OF  THE  TRANS-MISSISSIPPI  EXPOSI- 
TION.— "West.  Elec,"  July  9.— .\  number. of  illustrations,  with  a 
brief  description,  showing  the  lighting  effects. 

Power. 

DYNAMOS  DRIVEN  BY  GAS  ENGINES.— Lond.  "Elec. 
Rev.,"  July  I. — Referring  to  a  recent  editorial  in  the  "Elec.  World," 
stating  that  in  America  producer  gas  is  used  very  little,  it  is  shown 
that  in  England  this  gas  is  used  very  much;  the  record  is  650  watt 
hours  at  the  switchboard  per  pound  of  coal  as  compared  with  150 
to  300  in  America.  It  is  though.t  that  direct  driving  with  a  flexible 
coupling,  allowing  a  variation  of  180°,  is  required;  there  should  be 
a  fly  wheel  on  each  side  of  this  coupling;  a  strong  helical  spring  is 
thought  to  be  better  than  a  flat  spirally  wound  spring  of  the  clock 
type;  the  objections  to  irregularities  in  the  speed  lose  much  of  their 
force  when  more  than  one  engine  is  at  work;  the  engine  should  not 
be  fully  loaded,  so  as  to  have  numerous  idle  strokes;  roller  bearings 
are  recommended. 

POWER  ST.\TION  AT  PORT  DUND.\S.— Lond.  "Engineer- 
ing," June  24. — An  illustrated  description  of  this  new  power  house 
w'hich  is  being  erected  by  the  municipality. 

STEAM-USING-  PLANT.— Lond.  "Elec.  Rev.,"  July  I,  and 
Lond.  "Lighting."  June  30. — A  reprint  (begun  in  the  latter)  in  full 
of  his  recent  Muncipal  Elec.  Ass'n.  paper,  containing  numerous 
tables  of   data. 


INCLINED  ELEV.\TOR.— "Elec.  Eng.."  July  7.— An  iflus- 
trated  description  of  one  which  has  recently  been  introduced  in  a 
large  store  in  New  York  city. 

BLAST  FURNACE  GAS  FOR  MOTIVE  POWER.  Greiner. 
"Prog.  Age,"  July  1. — A  reprint  of  a  paper  referred  to  in  the  "Di- 
gest" June  4  and  18. 

SIZE  AND  PITCH  OF  SMALL  PROPELLERS.— "Amer. 
Elec,"  July. — Some  tables  and  data  for  determining  the  power, 
diameter  and  pitch  of  the  propellers  for  small  boats. 

Traction. 

RAIL  RETURN  LOSSES.  Vigneron.  "L'Eclairage  Elec." 
June  25. — A  description  and  discussion  of  a  new  method  which  he 
proposes  for  confining  the  return  currents  to  the  rails.  The  object 
is  to  keep  the  loss  of  voltage  in  the  rails  below  5  volts;  the  theory 
of  the  loss  is  discussed  analytically,  and  he  shows  that  if  boosters 
are  placed  at  certain  points  along  the  line,  which  will  raise  the  volt- 
age a  certain  amount  proportional  to  the  current,  then  this  resfllt 
will  be  accomplished;  the  rails  art  cut  at  these  places  and  the  boos- 
ter inserted,  driven  by  a  shunt  motor  from  the  line  circuit."     Refer- 
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ring  to  the  adjoining  cut.  Pi  and  P;  represent  the  ends  of  the  cut 
rails  at  one  of  these  places;  Q,,  Q;  and  Q~  are  short,  insulated  sec- 
tions having  a  length  less  than  the  distance  between  the  axles  of 
the  cars;  H,  and  Hi  are  sections  having  a  length  greater  than  the 
distance  between  the  extreme  axles  of  the  longest  train;  S  is  the 
booster  tor  raising  the  voltage,  the  brushes  being  connected  as 
shown,  and  a  resistance  of  o.i  ohm  being  inserted  in  the  branches 
leading  to  H,  and  H;;  the  exciting  current  is  obtained  from  the  rails 
as  shown,  and  the  booster  is  run  on  the  rising  part  of  its  character- 
istic.    A  numerical  example  is  worked  out. 

MECHANICAL  TR.ACTION  IN  PARIS.— "LTnd.  Elec." 
June  25. — The  Omnibus  Company,  in  Paris,  has  decided  to  use  me- 
chanical traction  on  about  a  third  of  its  lines.  On  one  of  these  air 
compressed  to  80  kg  per  sq.  cm.  will  be  used,  w^hile  the  other  will 
be  run  with  rapidly  charged  accumulators,  of  the  Tudor  and  of  the 
Blot   types. 

FRANKFORT-o-M.— "Elek.  Anz.."  June  10  and  27.— A  reprint 
of  a  descriinion  of  the  electric  railway  system  in  that  city  in  Ger- 
many, ts  which  other  references  have  already  been  given.  The  trol- 
ley system  is  used  outside  of   the  city,  whilc'inside  accumulators  are 


used.  The  current  is  obtained  from  the  alternating  current  lighting 
station  after  transformation  into  a  direct  current  at  substations. 

BUDAPEST.— Lond.  "Elec.  Eng.,"  July  I.— A  note  stating  that 
this  city,  with  600,000  inhabitants,  is  now  the  only  one  in  Europe 
where  animal  traction,  "over  lined  way,"  has  been  entirely  given  up. 

ACCUMULATOR  TRACTION.  Hauswald.  "L'Eclairage 
Elec,"  June  25. — .\  French  translation  of  the  German  paper  noticed 
in  the  "Digest"  February  12. 

ELECTRIC  VEHICLE.— "LTnd.  Eec,"  June  25.— An  illustrated 
description  of  the  Elieson  carriage,  made  in  England. 


OVERHEAD  LINE  FOR  RAILWAYS.  Pepper,  "Jour. 
Frank.  Inst.,"  July. — .\  reprint  of  a  recent  paper  read  before  that 
Institute,  in  which  he  gives  general  instructions  and  data  for  the 
overhead  line  construction  of   electric  railway  systems. 

W.\TERLOO  AND  CITY  UNDERGROUND  R.A.ILW.AY.— 
"Railway  World"  (London),  reprinted  in  "Elec.  Eng.."  July  14, — .A 
short,  illustrated  article  on  this  short  underground  electric  railway 
in  London,  which  has  just  been  completed;  it  runs  in  a  deep  tunnel, 
which  passes  under  the  river  Thames,  connecting  the  Waterloo  sta- 
tion with  the  Mansion  House. 

ARGENTINA.  Wardlaw.  "St.  Ry.  Jour."  (Int.  Edit.),  July.— A 
short,  illustrated  article  on  the  electric  railway  development  in  that 
country;  a  list  of  the  principal  lines,  with  the  number  of  passengers 
carried  last  year,  is  given.  The  electrical  business  is  more  active 
there  now  than  at  any  previous  time,  and  there  are  projects  to  equip 
all  the  street  railway  lines  in  Buenos  Ayres  with  electric  power. 
Installations,  Systems   and  Appliances. 

METERS  WITH  VARYING  CONSTANTS.  Lux.  "Zeit,  fuer 
Beleucht.."  June  20. — A  short,  illustrated  article  describing  a  method 
which  he  suggests  by  means  of  which  the  registering  of  the  meters 
is  so  varied  that  their  readings  will  be  directly  proportional  to  the 
load  on  the  station  at  each  moment;  thus  the  charge  per  unit  be- 
comes a  variable  one,  depending  on  the  time  wdien  the  current  is 
used.  The  principle  is  independent  of  the  construction  of  the  meter 
and  the  connections  are  illustrated  for  three  different  kinds  of  me- 
ters. The  illustrations  show  a  shunt  circuit  tapped  from  the  mains 
and  in  this  circuit  is  an  ampere  meter  and  an  adjustable  resistance; 
in  this  shunt  circuit  is  claimed  that  there  will  always  be  flowing 
a  certain  definite  fraction  of  the  current  in  the  main  circuit;  this 
small  current  is  led  in  series  through  all  the  meters,  or  at  least 
through  those  branching  from  one  main  branch.  (This  does  not 
seem  to  be  correct,  for  on  a  constant  potential  system  a  constant 
current  will  flow  through  that  circuit,  which  is  independent  of  the 
main  current;  to  give  what  he  desires  this  auxiliary  circuit  should  be 
branched  from  two  points  of  one  of  the  two  mains  or  feeders,  be- 
tween which  no  current  is  led  off;  his  arrangement  seems,  there- 
fore, to  be  merely  a  suggestion.)  This  shunted  current  is  then 
passed  around  the  coils  of  the  meter,  thus  changing  its  constant. 
The  advantages  claimed  are  that  this  current  regulates  itself,  and  is 
not  adiusted  or  under  the  control  of   the  central  station. 

HIGH  VOLTAGE  INC.\NDESCENT  LAMP  SYSTEMS. 
Passavant.  "Elek.  Zeit.,"  June  30. — A  brief  abstract  of  a  recent  pa- 
per. The  advantages  of  raising  the  voltages  to  200  or  250  are  that 
the  doubling  of  the  voltage  will  increase  the  capacity  of  the  distri- 
bution system  fourfold;  that  it  may  be  extended  over  greater  dis- 
tances; that  the  installations  in  dwellings  are  cheapened  and  simpli- 
fied, one  for  an  installment  of  100  lamps,  for  instance,  being  reduced 
30  per  cent,  in  cost;  that  the  reliability  of  the  whole  ihstallation  is 
increased,  and  that  the  lighting  dynamos,  being  coupled  two  in  se- 
ries, may  then  be  used  for  railway  purposes.  It  would  cheapen  the 
cost  of  the  electric  light,  and  therefore  extend  it;  it  is  not  thought 
to  be  more  dangerous,  but  on  the  contrary,  even  safer,  because  the 
higher  voltage  will  require  that  the  work  be  more  carefully  done, 
as  every  fault  will  soon  make  itself  known;  it  is  much  safer  than 
gas,  which  it  is  claimed  should  no  longer  be  used  in  dwellings  and 
factories. 

STANDARDIZATION  OF  APPAR.\TUS.  Modulus.  Lond. 
"Elec."  July  i. — .\  short  correspondence  on  the  recent  suggestions 
of  Wordingham  (see  "Digest,"  July  9).  It  is  clarmed  that  the  lat- 
ter did  not  consider  the  subject  from  the  dynamo  builders'  stand- 
point; he  thinks  that  the  latter's  suggestion  to  standardize  in  terms 
of  the  output  is  at  present  impossible,  and  will  probably  never  be 
obtained;  the  steam  plant  completely  controls  this,  and  uniformity 
in  the  latter  is  not  likely  to  to  be  reached,  as  the  conditions  are  dif- 
ferent according  to  the  location.  He  urges  making  the  specifica- 
tions more  elastic  and  considering  alternative  tenders  more  favor- 
ably. 

MORLEY,— Lond,  "Elec."  and  "Elec  Eng.."  July  i,— An  illus- 
trated description  of  this  2000-volt  alternating  current  station,  hav- 
ing about  3000  lamps  of  8  candle-power  attached. 

CENTRAL  STATION  ACCOUNTS.— Lond.  "Elec."  July  1.— 
.•\n  analysis  of   the  accounts  of   the  St.  James  station  in  London, 


METER  TESTS.  Ennis.  "Elec.  Eng.."  July  7, — .-\  short  article 
on  his  recent  tests  of  the  meters  of  a  station  about  which  there  was 
great  complaint.  The  testing  table,  witii  all  the  connections,  is 
shown,  the  results  are  described,  and  some  of  thom  given,  showing 
tliatni.uiy  of  the  meters  were  badly  in  need  of  attention  and  recali- 
bration;  the  thief  cause  for  trouble  was  the  unintelligent  care  which 
had  been  given  them,  while  some  of  it  was  due  to  the  meters  them- 
selves. .^s  a  result  of  his  investigations  he  recommends  that  all 
meters  should  be  tested  and  adjusted  if    necessary  when  purchased. 
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each  mcier  should  be  kept  securely  sealed,  it  should  be  tested  on 
several  loads,  more  attention  should  be  given  to  the  fusing  of  the 
meters  periodic  cleaning  should  be  insisted  upon,  and  every  meter 
should' be  tested  at  least  once  a  year.  The  average  results  were  cal- 
culated as  follows:  The  error  for  each  load  was  multiplied  by  the 
number  of  lamps  composing  that  load,  and  the  sum  of  these  prod- 
ucts were  divided  bv  the  sum  of  the  separate  loads;  the  average  er- 
ror of   all  the  adjusted  meters  was  0.22  per  cent.  slow. 

THREE-WIRE  VS.  HIGH  POTENTIAL  SYSTEM.  Wagner. 
•'Elec.  Rev.,"  July  9.— -^  very  short  article  suggesting  a  combination 
of  the  two  systems.  There  is  not  much  difference  in  first  cost  be- 
tween the  mains  for  the  three-wire  low-potential  system  and  the 
transformers  and  high-potential  distributing  mains;  the  Edison  feed- 
ers for  the  same  distance,  however,  cost  31  times  as  much  as  for  the 
alternating  current  at  iioo  volts,  125  times  as  much  2200,  or  500  for 
4400  volts.  He  therefore  suggests  using  a  high  potential  alternating 
current  in  the  feeders  and  transforming  it  down  for  the  mains. 

BALTIMORE.  Fairchild.  "Elec.  Eng.,"  July  7.— In  the  pres- 
ent installment  of  this  long  serial  he  gives  brief  descriptions  of  some 
of   the  lighting  plants. 

PARIS.  Bayly.  "Elec.  Rev.,"  July  9.— A  brief  description  of 
the  Edison  central  station  in  that  city. 

Wires,  Wiring  and  Conduits. 

HIGH  VOLTAGE  ACCESSORIES.— Lond.  "Elec.  Eng.,"  July 

I, Well-illustrated  descriptions  of    some  new  accessories  made  in 

England,  for  200-volt  systems. 

Electro-Physics  and  Magnetism. 

CATHODE  AND  ROENTGEN  R.VDIATIONS.  Swinton. 
Lond.  "Elec,"  July  i. — The  conclusion  01  the  long  abstract  of  his 
Royal  Institution  lecture  (see  "Digest,"  July  9).  He  discusses  the 
causes  of  the  effects  exhibited  in  a  tube  in  which  both  the  anode  and 
.the  cathode  can  be  altered  independently  in  position;  a  curve  shows 
the  voltages  required  to  cause  a  discharge  to  pass  through  the  tube 
with  varying  positions  of  the  anti-cathode;  with  a  forward  movement 
there  is  at  first  a  gradual  increase  in  the  length  of  the  alternative 
spark,  which  is  followed  by  a  very  sudden  increase  and  then  by  a 
more  gradual  one;  another  curve  shows  the  same  thing  for  the  mov-. 
able  cathode,  and  in  this  case  the  less  the  distance  the  less  is  the 
length  of  the  alternative  spark;  but  the  distance  is  not  the  deter- 
mining factor,  as  it  is  more  than  counterbalanced  by  a  very  impor- 
tant factor,  the  position  of  the  cathode  relatively  to  the  glass  walls 
of  the  tube.  The  greater  the  resistance  of  the  X-ray  tube  the 
greater  the  velocity  of  the  atoms  from  the  cathode  rays,  and  the 
more  penetrative  are  the  Rontgen  rays;  furthermore,  the  supply  of 
atoms  appears  to  be  ot  great  importance,  for  if  penetrative  Rontgen 
rays  are  desired  the  access  of  atoms  to  the  cathode  must  be  re- 
stricted; if  only  a  few  atoms  can  get  to  the  cathode  they  are  project- 
ed with  great  velocity.  The  area  of  the  anti-cathode  plate  was  in- 
vestigated by  means  of  pin-hole  photography,  and  several  results  are 
shown  for  diflfcrent  distances  between  the  cathode  and  the  anti- 
cathode.  He  shows  that  the  photographic  effect  of  Rontgen  rays  is 
relatively  verj'  feeble;  he  compared  the  X-rays,  screened  with  black 
paper,  with  the  light  from  a  standard  candle,  and  found  that  with 
the  tube  he  used,  which  was  a  very  good  one,  there  was  less  than 
one-sixtieth  of  the  photographic  power  of  one  standard  candle. 
The  true  nature  of  the  Riintgen  rays  is  briefly  discussed;  it  is  now 
becoming  more  and  more  certain  that  cathode  rays  consist  of  nega- 
tively charged  atoms  traveling  at  an  enormous  velocity.  Calcula- 
tions show  that  the  rise  of  temperature  due  to  the  impact  on  the 
anti-cathode  plate  is  50,000,000,000°  C,  but  this  is  based  on  the  prob- 
ably erroneous  assumption  that  the  .specific  heat  remains  constant; 
there  is,  however,  a  sufticient  margin  to  say  that  the  temperature  is 
enormously  higher  than  that  of  the  arc;  it  is  thought  that  Rontgen 
rays  arc  produced  in  some  way  by  the  sudden  removal  of  velocity 
from  the  atoms  which  form  the  cathode  ravs. 

POLARIZ.\TION  OF  ROENTGEN  RAYS.  Graetz.  "Wicd. 
.Ann.,"  No.  6;  abstracted  briefly  in  Lond.  "Elec,"  July  i. — He  en- 
deavored 10  produce  polarized  X-rays  by  letting  the  cathode  rays 
impinge  on  crystals,  but  found  that  even  with  this  most  powerful 
means  polarized  X-rays  could  not  be  produced. 

INTEKI-KKENCK  AND  ELECTROSTATIC  DEFLECTION 
OF  CATHODE  KAYS.  Jauman.  "Wied.  Ann.."  February;  ab- 
stracted at  .lome  length  in  "L'Eclairage  Klec,"  June  25. — He  re- 
peated and  complelcd  his  experiments,  showing  interferences  in  the 
blue  cathode  light,  which  he  describes. 

DISCHARGE  OF  A  LEYDEN  JAR.  Swyngedauw.  "L'lnd. 
Rice,"  June  2S-f^  reprint  of  an  .\cadcmy  note.  He  discusses  the 
discharxc  o(  a  jar  throiigh  the  circuit  of  two  coils  in  scries,  and 
finds  that  the  maximum  poicntial  at  the  terminals  of  the  double  coil 
ts  the  lum  of  the  two  maxima  at  the  terminals  of  each.  He  meas- 
ured the  piitential.s  by  the  sjiark  method. 

RESONATOR.  Oudin.  "L'Ind.  Elec."  .ind  "L'FclairaBc  Elec." 
June  25. — .\  reprint  of  an  .Academy  note.  Some  years  ago  lie 
•  hoAcd  ihc  principle  of  ihc  inrrranc  nf  voltage  of  iiixh  frciillciicy 
currents  by  means  nf  resonance;  the  first  apparatus  has  since  beeli 
nodificd.  and  he  now  describes  the  present  form  and  Ihc  electric 
''i«rlKin;''s  produced. 

'.:     SS  ASA  CONDUCTOR.    Vosmaer.    "Itlcdra."  June  i«; 

I'd  briefly  in  the  I^ind.  "Elec."  July  l. — .According  |i>  Max- 

..cll  ,.  theory,  conductors  should  be  opaf|iie  to  liKht  unless  they  arc 

elcrlrolytir  coiirlucUirs;   if    Klass  is  a  cciiidiictor  at   high   tcmpcra- 

lurcj  it  must  be  regarded  a.s  electrolyte.     He  describes  an  experi- 


ment illustrating  the  conductivity  of  glass.  Two  electrodes  termi- 
nating in  glass  rods,  connected  to  a  high-tension  transformer  and 
heated  in  a  Bunsen  burner,  will  have  an  arc  formed  between  them; 
the  arc  keeps  the  rods  at  the  conducting  point;  if  the  electrodes 
are  separated  a  spark  discharge  sets  in  and  uii  further  separation 
there  will  be  a  brush  discharge. 

RESISTANCE  OF  STEELS.  Le  Chatelier.  "L'Eclairage 
Elec,"  June  25. — A  reprint  of  an  Academy  paper  in  wJiich  he  gives 
the  results  of  a  systematic  investigation  of  the  effect  which  differ- 
ent ingredients  in  the  steel  have  on  its  resistance:  the  samples  used 
were  the  same  as  those  investigated  by  Mine.  Curie  in  her  recent 
researches  on  the  magnetic  properties  of  steel.  The  specific  resist- 
ances are  given  for  a  number  of  samples,  having  different  propor- 
tions of  carbon,  manganese  and  silicon.  The  resistance  increases 
quite  appreciably  with  the  percentage  of  carbon,  the  increase  aver- 
aging 7  microhms  for  I  per  cent,  of  carbon  in  weight,  or  1.5. "li" 
crohms  per  I  per  cent,  of  the  carbon  atoms  per  100  atoms  of  iron 
and  carbon.  The  mean  increase  was  14  microhms  per  i  per  cent,  of 
silicon  in  weight  or  7  microhms  for  one  atom  of  silicon  per  100 
atoms  of  the  alloy,  the  increase,  therefore,  being  much  greater  than 
for  carbon;  he  infers  that  this  element  is  therefore  combined  with 
the  iron  chemically.  For  manganese  the  increase  is  considerable, 
but,  as  with  the  magnetic  properties,  the  resistances  of  the  same 
sample  may  be  very  different;  there  is  a  general  increase  of  about 
5  microhms  for  I  per  cent,  in  weight  or  in  atoms.  Nickel  also  in- 
creases the  resistance  quite  appreciably,  and,  as  with  manganese 
steels,  there  are  two  varieties,  having  different  magnetic  and  resist- 
ing properties;  the  increase  in  resistance  is  extremely  variable;  for 
quantities  less  than  5  per  cent,  the  increase  varies  from  3  to  7  mi- 
crohms. The  effect  of  chromium,  tungsten  and  molybdenum  is 
very  slight,  and  could  scarcely  be  measured  for  amounts  less  than  3 
per  cent.;  he  believes  these  do  not  form  definite  combinations  with 
the  iron. 

ZEEMAN  EFFECT.  Corbino.  'L'Eclairage  Elec,"  June  25.— 
A  translation  in  abstract  from  the  Italian  of  an  article  on  Cornu's 
interpretation  of    this  phenomenon. 

MAGNETIC  SUSCEPTIBILITY  OF  LIQUID  OXYGEN. 
Fleming  and  Dewar.  Lond.  "Elec,"  July  i. — The  first  part  of  a  re- 
print of  a  Royal  Society  paper  giving  the  results  of  measurements 
made  to  determine  whether  oxygen  had  a  constant  susceptibility  or 
whether  this  is  altered  when  subjected  to  different  magnetizing 
forces,  as  in  the  case  of  ferro-magnetic  substances.  The  method 
they  use  was  based  on  the  fact  that  if  a  body  is  placed  in  a  variable 
magnetic  field  it  is  subject  to  a  mechanical  force  tending  to  displace 
it  in  the  direction  in  which  the  field  varies  most  rapidly;  they  ob- 
tained the  difference  in  the  susceptibilities  of  liquid  oxygen  and  air; 
some  of  the  results  of  the  observations,  but  no  conclusions,  are 
given. 

Electro-Chemistry  and  Batteries. 

REGENERATIVE  ZINCING  PROCESS.— Lond.  "Elec 
Rev.,"  July  i,  reprinted  without  the  illustration  in  "El'ty"  (N.  Y.), 
July  13. — -A.  brief,  illustrated  description  of  the  Cowper-Coles 
process.  The  chief  difficulty  in  electro-zincing  is  to  keep  the  elec- 
trolyte in  working  order,  as  less  zinc  is  dissolved  than  is  extracted; 
this  he  overcomes  with  the  use  of  zinc  dust,  which  is  mixed  with 
coke  or  sand,  through  which  the  liquid  is  made  to  filter  by  means 
of  pumps,  and  in  this  way  the  free  acid  is  neutralized  and  the  bath 
is  kept  free  from  impurities,  which  latter  were  one  of  the  chief 
causes  leading  to  the  formation  of  zinc  sponge.  The  electrolyte 
consists  of  40  oz.  of  zinc  sulphate  per  gallon  of  water,  and  has  a 
specific  gravity  of  1.1770;  the  current  density  is  17  amperes  per 
sq.  ft.,  and  the  E.  M.  Fs.  6  volts. 

CHROMIUM  STEEL.  Placet.  "L'Ind.  Electrochimiquc,"  ab- 
stracted brierty  in  "L'Eclairage  Elec,"  June  25. — A  brief  description' 
of  his  process  in  which  lie  deposits  chromium  electrolytically  on 
the  iron  and  steel  objects,  which  are  then  submitted  to  a  process 
of  cementation  by  which  the  surface  so  treated  becomes  extremely 
hard,  while  the  internal  parts  retain  their  previous  qualities;  the  de- 
posits are  made  of  alternate  layers  of  iron  and  chromium.  This  is 
all  the  information  that  is  given  in  the  abstract. 

ALU.MINU.M  INDUSTRY.— Lond.  "Engineering."  July  i.— A 
short  article  on  this  industry,  giving  data  regarding  the  production 
anil  describing  the  various  uses. 

CALCIUM  CARBIDE  AND  ACETYLENE.— Lond.  "Elec 
Rev.."  July  l. — A  brief  abstract  of  a  recent  lecture  by  Lewes  and 
some  notes  on  patents. 

ACCUMULATOR  CONSTRUCTION.  FitzGerald.  I,ond. 
"Elec.  iMig.."  July  I. — In  this  continuation  of  his  long  seri.il  (si-e 
"Digest,"  Juire  II  )  he  further  discusses  the  forniul.is  in  which  the 
unit  of  service  is  taken  as  a  basis  in  designing  a  cell,  ilUislratiug 
them  with  examples. 

Units,  Measurcment5  and  Instruments. 

ABSOLL'TI-;  I-;i,i'.(  TK' iMI'TI'.k.  I),,,,./,  •■l.-|i„l,  I.;!,-.-.." 
June  2.S,  "I.'ICcl.iir.iKe  lOlcc."  June  2^,  and  "I,'l'",lec.."  July  2. — .A 
short  .Academy  paper  in  which  he  suggests  a  new  form,  claiming 
that  the  usual  electro-dyii.imomeler  is  not  an  absolute  instrument. 
becau>-e  il  rci|nires  a  knowleilgc  of  rhc  cirlh's  ma^'.m■tisnl  where  it 
is  used;  his  form  is  clainu-d  to  be  al)S(iliUely  exact.  A  torus  of  rev- 
olution is  made  l>y  revolving  any  closed  figure  around  a  vertical 
axis,  and  arouuil  this  torus  is  wound  a  perfectly  regular  solenoid;d 
circuit,  eonsisling  of  any  number  of  layers  <if  wire;  before  wind- 
iiiR  this  wire  there  is  introduced  into  the  interior  of  the  torus  a  cy- 
lindrical coil  with  a  circular  base  covered  with  .iiiy  desir<-d  iminlier 
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of  regular  windings;  the  only  conditions  necessary  are  that  the 
axis  of  revolution  of  this  coil  is  parallel  to  that  of  the  torus,  so 
that  all  the  windings  arc  parallel  to  the  diametric  plane  of  the  torus; 
the  inner  coil  should,  furthermore,  be  movable  around  an  axis  of  ro- 
tation locateil  in  this  diametric  plane,  which  is  perpendicular  to  the 
axis  of  revolution  of  the  tofus  and  to  the  axis  of  the  inner  coil, 
and  should  pass  through  its  centre.  When  these  conditions  are  ful- 
filled the  turning  couple  is  calculated  by  a  simple  formula,  which  he 
gives. 

.\BSOLUTE  ELECTROMETER.  Perot  and  Fabrey.  "Jour,  de 
Physique."  June:  abstracted  in  Lond.  "Elec."  July  I. — They  de- 
scribe the  latest  form  of  their  absolute  electrometer  for  measuring 
small  voltages.  It  is  of  the  attracted  disc  type,  the  distance  betvyeen 
the  discs  being  extremely  small,  from  o. i  to  0.03  mm.  which  is 
measured  and  maintained  by  an  optical  device  based  on  the  reflec- 
tion of  rays  and  interference  fringes.  Very  small  E.  M.  Fs.  can 
thus  be  measured  (but  how  small   is  not  stated  in  the  abstract). 

.■\PPARATUS  FOR  MEASURING  MAGNETIC  QUALI- 
TIES. Kath. — In  the  "Digest"  last  week  an  abstract  of  this  ar- 
ticle was  published,  but  by  an  error  the  wrong  lut  was  reproduced; 
the  following  is  the  one  to  which  the  description  applies.     The  cut 


into  its  fundamental  colors,  which  are  then  reproduced  by  another 
prism  in  the  receiving  apparatus,  but  this  is  not  described. 

The  Lond.  "Elec.  Eng.,"  July  i,  in  a  brief  reference  to  his  inven- 
tion, states  that  selenium  is  afTected  by  light  in  two  ways;  there  is  a 
change  in  the  electric  resistance,  which  is  what  is  desired,  but  there 


which  was  reproduced  last  week  show-s  the  auxiliary  apparatus  and 
connections  of  this  same  apparatus;  the  two  resistances  shown  are 
those  for  regulating  the  currents,  the  large  circle  at  the  bottom  be- 
ing the  measuring  apparatus  itself,  a  view  of  which,  without  the 
cover,  is  now  shown. 

ONE-VOLT  ST.\NDARDS.— Lond.  "Elec,"  July  i.— A  very 
brief,  illustrated  description  of  the  Hibberd  standards,  which  are 
now  in  the  market.  The  recovery  of  these  after  accidental  short- 
circuit  is  as  rapid  as  that  of  the  Clark  cell:  the  temperature  error  is 
practically  negligible,  being  considerably  less  than  o.oi  per  cent,  per 
degree  C. ;  the  E.  i\I.  F.  at  16°  C.  w-as  0.9993.  and  at  31°  C.  1.0004; 
the  cells  can  be  made  so  as  to  give  exactly  one  volt  for  any  specific 
temperature.  The  cell  is  made  of  a  zinc  rod  immersd  in  a  zinc 
chloride  solution  of  1.380  sp.  gr.,  separated  from  the  mercurous 
chloride  and  mercury  by  a  porous  partition. 

METER.— Lond.  "Elec.  Rev.."  July  i.— A  brief,  illustrated  de- 
scription of  an  alternating  current  motor-type  meter,  measuring 
watt  hours,  made  by  the  Electrical  Company.  .Also  a  description  of 
their  latest  arc  lamp  for  both  direct  and  alternating  current. 

Telegraphy,  Telephony  and  Signals. 

TRANSMITTING  IM.AGES.— "Electro-Techniker,"  June  15.— 
A  short,  illustrated  description  of  the  Szczepanik  apparatus,  about  _ 
which  so  much  has  been  said  in  the  papers  lately;  several  brief  de-" 
scriptions  have  already. been  referred  to  (see  "Digest"  .April  9  and 
23.  May  7).  The  principle  is  that  the  image  is  divided  into  points 
which  are  transmitted  and  reproduced  in  such  rapid  succession  that 
the  received  image  is  seen  in  its  entirety.  In  the  accompanying 
cut,  the  upper  part  shows  the  transmitter  and  the  lower  the  receiv- 
er, the  image  transmitted  being  the  arrow  G;  the  rays  (presiimably 
first  pa-ssing  through  a  lens,  whidi  is  not  shown)  fall  on  a  mirror 
which  is  oscillated  magnetically  around  an  axis,  and  from  here  they 
are  reflected  by  another  oscillating  mirror,  whose  axis  is  perpendic- 
ular to  the  first  one;  these  mirrors  are  what  are  called  line  mirrors, 
and  each  separates  the  image  into  lines,  the  two  together  separating 
it  into  points,  which  are  then  reflected  on  to  a  selenium  apparatus  S, 
the  cells  of  which  are  altered  in  resistance  by  the  intensity  of  the 
light:  this  selenium  apparatus  is  made  of  a  sheet  containing  numer- 
ous insulated  selenium  cells,  which  are  revolved  by  clockwork,  so 
that  new  cells  are  continually  being  presented  to  the  rays;  the  va- 
riable currents  thus  produced  are  sent  through  the  line.  The  re- 
ceiver has  two  similar  line  mirrors,  which  oscillate  synchronously 
with  those  in  the  transmitter;  by  means  of  the  electromagnetic  ap- 
paratus E"  the  varying  line  current  operates  a  small  opening  (re- 
ferred to  by  a  letter  not  on  the  figure),  making  it  larger  or  smaller 
according  as  the  current  increases  or  diminishes;  behind  this  screen 
there  is  a  light  i  or  a  slit  admitting  daylight;  the  rays  passing 
through  this  slit  then  fall  successively  on  the  two  oscillating  mir- 
rors and  are  reproduced  on  the  final  screen  in  the  form  of  a  suc- 
cession of  points  of  light,  which  follow  each  other  in  such  rapid 
succession  that  the  whole  image  is  seen  at  once.  This  is  only  for 
tfansmitting  white  light:  when  color  also  is  desired  he  is  said  to 
use  a  prism,  which  decomposes  the  light  from  the  original  picture 


is  also  a  spontaneous  change  in  the  conductivity  which  is  beyond 
calculation,  and  which  is  caused  by  molecular  and  chemical  changes 
in  the  selenium,  which  arise  as  soon  as  the  current  passes  through 
the  cell. 

CH.ARGING  ACCUMULATORS  FOR  TELEGRAPHY. 
Brunelli.  "L'Elettricista,"  .-Kpril  i;  translated  into  French  in  the 
"Jour.  Telegraphique,"  June  25. — .A.n  article  on  the  calculation  of  a 
primary  battery  for  charging  accumulators.  Accumulators  are  pre- 
ferred, as  a  single  battery  of  these  will  simultaneously  operate  nu- 
merous telegraphic  circuits,  while  with  primary  batteries  there  is 
usually  one  for  each  circuit.  He  discusses  the  relations  mathemat- 
ically and  develops  a  formula  which  shows  that  the  ratio  of  the 
main  battery  current  to  the  current  in  each  individual  circuit  is 
equal  to  i  -|-  (n — i)  times  the  ratio  of  the  internal  resistance  to  the 
sum  of  the  external  and  internal  resistance:  n  is  the  number  of  cir- 
cuits; from  this,  and  from  the  largest  variation  allowable  for  the  re- 
lation between  the  individual  currents  and  the  main  battery  current, 
the  internal  resistance  which  the  battery  may  have  can  be  calcu- 
lated, and  from  this  the  number  of  cells  in  multiple  which  are  re- 
quired. Tltis  is  then  applied  to  the  primary  and  secondary  cells 
usually  used  for  telegraphy  in  Italy,  the  current  for  the  telegraphic 
circuits  being  taken  as  14  milli-amperes;  he  thus  finds  that  a  tele- 
graphic circuit  in  which  this  current  is  produced  has  a  resistance 
equal  to  64  times  the  number  of  cells  required;  the  E.  M.  F.  is  one 
volt,  and  the  internal  resistance  7  ohms  per  cell;  for  the  Gandini  ac- 
cumulator, having  a  diaphragm,  which  is  the  one  used,  the  internal 
resistances  is  o.l  ohm.  and  he  shows  that  the  voltage,  when  accumu- 
lators are  used,  can  be  reduced  10  per  cent,  for  each  circuit:  more- 
over, the  currents,  when  twenty  circuits  are  connected,  are  each 
practically  equal  to  that  in  a  single  circuit.  He  then  discusses  the 
problem  of  calculating  the  number  of  primary  batteries  required 
to  charge  accumulators:  the  telegraphic  current  for  each  circuit  is 
equal  to  a  continuous  current  of  o.ooi  ampere,  flowing  continuously, 
after  allowing  for  the  intermittent  nature  of  the  working  current :_ 
the  voltages  are  difTerent,  depending  on  the  circuits.  In  many  of 
the  smaller  stations  it  is  advisable  to  charge  with  primary  batteries, 
as  less  apparatus  is  required;  the  difficulty  involved  is  that  the  cells 
are  unequally  discharged,  owing  to  the  dift'erent  voltages  required 
for  the  circuits:  the  most  rational  solution  is  to  make  as  many  con- 
nections with  the  charging  primary  battery  as  there  are  branch  cir- 
cuits leading  from  the  accumulators  to  the  telegraphic  circuits:  this 
arrangement  has  not  yet  been  tried;  3.5  cells  are  required  for  charg- 
ing each  accumulator;  an  ex.aniple  is  worked  out  for  a  case  in  which 
there  are  twenty-five  circuits,  and  a  table  is  given  for  facilitating  the 
calculations:  by  merely  multiplying  the  required  voltage  by  a  cer- 
tain factor  given  for  each  current  the  number  of  primary  cells  re- 
quired is  given  directly;  in  this  method  no  further  manipulations 
are  recjuired.  as  the  cells  are  all  permanently  connected. 

SIGNALING  WITHOUT  CONNECTING  WIRES.  Edser. 
Lond.  "Elec.  Eng.."  Julv  i.— The  continuation  of  his  long  article 
(see  "Digest."  July  2).'  The  following  analogy,  which  he  gives 
among  other  things,  may  assist  in  giving  some  idea  of  the  way  in 
which   electromagnetic  disturbances   are    propagated   through   the 


08 


THE    ELECTRICAL    WORLD. 


Vol.  XXXII.    No.  4. 


ether  according  to  ^tax^vell.  Imagine  a  chain  consisting  of  alter- 
nate links  of  iron  and  copper  insulated  from  each  other;  if  a  current 
is  started  in  the  iirst  copper  link  it  will  magnetize  the  ne.Kt  iron 
link  which  is  threaded  through  it.  and  this  will  generate  a  current  in 
the  next  copper  link  and  so  on.  thus  showing  how  signals  could  be 
transmitted  to  a  great  distance  without  any  electrical  connection 
in  the  usual  sense  of  the  word:  if  each  copper  link,  instead  of  being 
continuous,  was  broken  and  the  two  ends  connected  to  a  con- 
denser, and  if  it  is  assumed  to  be  a  perfect  conductor  and  the  iron 
to  have  no  hysteresis  loss,  there  will  be  no  energy  dissipated.^  the 
whole  of  the  energy  being  transmitted  along  the  chain:  an  infinite 
number  of  such  chains  between  two  points  forms  a  rough  model 
of  Maxwell's  ether.  In  his  article  he  determines  roughly  the  con- 
ditions necessary  for  the  so-called  wireless  telegraphy:  the  general 
principles  underlj'ing  the  rival  methods  will  be  considered  in  his 
next  installment. 

SPECIAL  TELEPHOXE  APPARATUS.  West.  "Elek.  Zeit.." 
June  30. — A  brief  abstract  of  a  recent  paper  describing  telephone 
apparatus  to  be  used  in  connection  with  high  voltage  installations 
and  for  mines;  also  a  protecting  fuse  against  strong  currents. 


TELEPHONY.  Wietlisbach.  "Elec.  Enging,"  July.— Reprints 
of  two  chapters  from  his  book  on  telephony;  the  first  is  on  the  cen- 
tral office  and  the  second  on  telephone  service. 

BALTniORE.  Fairchild.  "Elec.  Eng.,"  July  14.— A  brief  de- 
scription of  the  exchanges  of  the  Chesapeake  &  Potomac  Tele- 
phone Company,  in  that  city. 

Miscellaneous. 

OXYGEN  FROM  THE  AIR.  Claude.  "LTnd.  Elec."  June  25. 
A  short  article  on  electro-thermics  and  the  work  of  Linde.  He 
shows  the  great  value  which  a  process  would  have  for  separating 
the  air  into  its  two  constituents,  and  the  effect  which  such  a  process 
would  have  on  the  electro-thermic  industry.  The  Linde  process  of 
liquefying  air  is  an  absolutely  closed  cycle,  and  in  this  process  the 
oxygen  of  the  air  liquefies  first  and  evaporates  last;  by  liquefying 
the  air.  therefore,  and  allowing  it  to  expand  again,  a  cycle  of  oper- 
ations which  involves  the  loss  of  very  little  energy,  the  nitrogen 
may  be  separated  from  the  oxygen;  in  this  way  5  cu!  m.  of  oxygen 
were  produced  per  hour  per  horse-power,  according  to  d'Arsonval: 
this  is  about  fifty  times  as  much  in  weight  "as  the  same  hp-hour 
transformed  into  heat  is  able  to  produce  from  carbide  of  calcium:'' 
at  1  cent  per  hp-hour  this  is  greatly  less  than  the  lowest  cost  at  pres- 
ent of  oxygen,  which  is  16  cents  per  cu.  m.  Linde  has  already  ap- 
plied oxygen  obtained  in  this  way  to  the  production  of  carbide  of 
calcium,  and  the  result  has  been  very  satisfactory:  the  cost  of  pro- 
duction of  the  latter  material  would,  therefore,  be  very  much  less 
than  when  produced  by  the  electric  furnace  as  at  present.  Although 
this  will  supersede  the  electric  process,  he  thinks  there  are  many 
other  fields  left  for  the  application  of-  electricity  to  heating. 

ZEITSCHIFT  FUER  ELEKTROCHEMIE.  June  20.— An 
announcement  that,  beginning  with  July  i,  this  journal,  which  for- 
merly was  published  semi-monthly,  is  to  appear  weekly. 

UNION  OF  GERMAN  ELECTRICAL  ENGINEERS.— "Zeit. 
fuer.  Elck,,"  June  19. — A  running  account  of  the  recent  meeting, 
and  a  brief  abstract  of    the  papers. 

AMBROIN.  BoehlendorfT.  "Elek.  Zeit.."  June  30.— A  short  pa- 
per describing  this  material.  It  appears  to  be  sirftilar  to  the  descrip- 
tions previously  noticed. 


STANDARD  DIAGRAMS.  Jamieson.  "Elec.  Eng.."  Julv  14. 
— A  reprmt  with  the  illustration  of  the  article  noticed  in  the  "Di- 
gest" last  week. 

SUBMARINE  MINES."Sc.  Am.  Sup.."  July  g.-In  this,  a  large, 
wcll-illustratcd  special  edition  on  "The  .\rmy  and  Coast  Defense." 
an  illustrated  description  is  given  of  the  methods  of  laving,  con- 
necting and  exploding  electrically  connected  submarine  mines. 


Square  Post  Knife  Switch. 


Theaccompanying;  illustration  rcprcucntH  a  square  post-knife  switch,  for  wliich 
the  Tcchnic  Klectrical  Works,  Philadelphia,  I'a..  was  granlen  ncsi)...  patents 
on  June  31  last.  The  company  has  spent  considerable  money  in  introducing 
this  switch,  which  it  is  stated  has  proven  hjr  use  to  be  the  most  satisfactory  low- 
priced  knife  switch  on  the  market.  There  was  considerable  competition  for 
the  patents,  and  several  concerns  have  already  started  to  manufacture  the  Roods. 
The  Technic  Klectflcal  Works,  however,  being  successful  in  securinR  the  pat- 
ents, states  that  it  will  prosecute  all  infrinRers.  This  switch  is  covered  by  two 
design  patents,  .Nos.  j8,*>o  and  38,891,  issued  to  J.  J.  Zimmerlee,  of  the  Tcchnic 
Electrical   U'firks. 

Tlie  Technic  Klectrical  Works  places  a  certificate  on  each  switch,  guarantec- 
ing  in  electrical  efficiency  and  mechanical  construction,  and  will  replace  at  any 
time  any  rlrfrctive  p,irt   irff  t,i  charge. 

Potential  Peculator  for  Serle*  incandeacent  Llichtlnj;. 

One  of  the  great  obstacles  with  which  the  series  system  of  incandescent  light- 
ing has  had  to  contend  has  been  its  want  of  flexibility.  If  the  circuit  is  laid 
out  for  the  full  number  of  lamps  whirh  the  normal  voltage  will  operate,  a 
means  must  lie  provided  for  increasing  the  voltage  to  lake  rare  of  additional 
lamps  ordinarily  called  for  for  a  short  time.  On  the  other  hand,  if  only  a  part 
of  the  possible  number  of  lamps  are  connected  In  circuit,  expensive  or  compli- 
cat'  *  ,  .  ::  rnis  are  necessary  to  absorb  the  surplus  village. 

'  ''c  voltage  'he  following  mtihoils  are  in   use:   Extra  lamps  are 

In*!- -.'      "t  station  and  cut  in  or  out  of  circuit  as  required.     This  method 


is  expensive,  as  the  power  consumed  in  the  lamps  is  totally  lost,  and  the  lamps 
are  worn  out  while  their  light  is  wasted. 

Reactive  coils  are  pl.iced  in  series  with  the  circuit  at  the  station.  This 
method  is  also  expensive,  because  the  E.  M.  F.  of  the  coil  is  out  of  phase  with 
the  voltage  of  the  circuit  and,  consequently,  the  voltage  produced  within  the 
coil  will  be  much  more  than  the  actual  reduction  in  the  voltage  of  the  circuit. 


Squ.\re  Post  Switch. 

Reactance  or  shunt  coils  are  used  in  connection  with  each  lamp  in  the  cir- 
cuit. Such  coils  can  only  produce  approximate  compensation  for  the  lamps  that 
may  be  extinguished  and  are  not  satisfactory  for  compensation  for  the  lamps 
permanently  out  of  circuit  for  the  same  reason  that  reactive  coils  are  not  satis- 
factory. 

For  satisfactorily  controlling  the  voltage  the  General  Electric  Company  has 
developed  a  form  of  potential  regulator  especially  adapted  for  this  work,  by  the 
use  of  which  the  series  system  becomes  almost  as  flexible  as  a  parallel  system, 
and  the  power  consumed  in  the  circuit  varies  directly  in  proportion  to  the  num- 
ber of  lamps  in  use.  A  regulator  panel  with  ammeter,  switch  and  fuses  is 
shown  in  the  illustration.  The  regulator  is  mounted  on  the  back  of  the  panel, 
and  consists  of  a  compensator,  from  the  secondary  winding  of  which,  taps  are 
connected  to  a  set  of  contact  blocks  arranged  in  circular  form  on  the  front  of 
the  board.  A  hand  wheel  in  the  centre  of  the  ring  of  contacts  operated  two 
arms  carrying  brushes  which  connect  from  the  contact  blocks  to  continuous 
rings  on  the  inside  and  outside  of  the  contact  blocks.   One  of  these  arms   is 


connected  directly  to  the  hand  wheel,  the  other  is  connected  through  a  bevel 
gcnr,  so  that  the  direction  of  rotation  of  one  arm  corresponds  to  that  of  the 
hand  wheel,   wliilc  the  other  move*  in   the  <»i>poHitc  direction. 

The  conipcnHalor  \n  jio  coniu-ctcd  that  whatever  dilTcrcnce  of  voltage  exists 
between  the  two  concrete  ringn  on  the  dial  switch  in  a^dcd  to  or  subtracted 
from  the  initial  voltage  of  the  circuit.  If  one  arm  lie  directly  over  the  other, 
iherc  in  no  dilTerencc  of  potential  between  these  rings.  If  the  h.ind  wheel  be 
turned  to  the  left  a  gradually  increasing  voltage  which  will  be  nthlcd  to  that  of 
ihe  line,  will  be  developed  between  the  ringn.  while  a  gradually  increasing 
voltage  whirh  will  be  ^ublrartnl  from  the  tnilial  voltage  will  be  developed  if 
the  hand  wheel  be  turned  to  the  right.  The  ammeter  below  the  hand  wheel 
Indicated  the  current  in  tlie  circuit.  W'lu-ii  the  number  of  tamps  in  circuit  is 
changed  it  in  simply  necesiiary  to  turn  the  hand  wheel  until  the  proper  current 
is  indicated. 

The  compensators  arc  wound  for  the  utau'lard  currents  of  3.  $  and  5.5  a«n* 
peres.  and  in  either  case  will  increase  or  decrease  the  initial  voltage  of  1150  or 
ajno  by  jjn  volts,  i^psclol  regulators  giving  a  greater  range  of  vollaafC  will  be 
built,  if  desired. 
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^financial  UntelliGcnce. 


THE  GROSS  EARNINGS  for  June  of  the  Edison  Electric  Illuminating 
Company  of  New  York  were  $^15,155.92,  an  increase  of  $+2,125.20  over  the 
gross  earnings  last  year.  The  net  earnings  were  $;9,435.'44,  an  increase  of 
$16,230.18. 

THE  NEW  ENGLAND  TELEPHONE  AND  TELEGRAPH  COMPANY, 
of  New  York  City,  has  filed  with  the  Secretary  of  State  at  Albany  a  certificate 
of  an  increase  in  its  capital  stock  from  $12,000,000  to  $15,000,000.  The  debts  and 
liabilities  of  the  company  amount  to  $3,505,404.  The  object  of  this  increase  was 
outlined  in  The  Electrical  World  of  July  9. 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  New  Y'ork 
City,  reports  for  the  quarter  ended  June  30,  189S,  gross  earnings,  $3,230,763; 
operating  expenses.  $1,628,659;  net  earnings,  $1,602,104;  fixed  charges.  $1,101,240; 
surplus,  $500,924;  dividends,  $375,000;  balance,  $125,824.  It  was  announced  offi- 
cially on  July  IS  that  a  meeting  of  the  stockholders  of  the  Metropolitan  Street 
Railway  Company  would  be  held  on  August  9  to  authorize  the  issue  of  $15,000,000 
in  new  stock,  not  $10,000,000,  as  was  reported  recently.  Of  the  new  stock  it 
is  stated  that  $10,000,000  is  to  be  sold  at  once  to  the  stockholders  at  par;  the 
other  $5,000,000  will  remain  in  the  treasury.  The  new  issue  will  increase  the 
capitalization  of  the  company  of  $30,000,000  to  $45,000,000. 

Special  Corresponbence, 

New  York  Notes. 


Office  of  The  Electrical  World,  I 

9  Murray  St..  New  York,  July  18. 1898.      t 

INSPECTOR  OF  ELECTRICAL  CONDUITS.— Frank  J.  Curran  has  been 
appointed  inspector  of  electrical  conduits  in  the  Borough  of  Brooklyn,  at  a 
salary  of  $1,200  per  year. 

NO  SEAT,  NO  FARE.— Councilman  Christman  introduced  a  resolution  in  the 
Municipal  Council  on  July  12,  providing  that  all  corporations  operating  elevated 
or  surface  railroads  or  stage  lines  within  the  limits  of  the  city  of  New  York 
shall  be  required  to  furnish  seats  for  all  passengers,  and  that  when  each  vehicle 
is  filled  with  seated  passengers  a  sign  to  that  effect  shall  be  conspicuously  dis- 
played on  the  outside  of  the  car.  The  ordinance  also  provides  that  when  a 
passenger  boards  a  car  without  being  notified  that  it  is  filled,  and  is  com- 
pelled to  stand  up,  he  need  not  pay  fare  until  a  seat  is  furnished  to  him. 

THE  MURDER  OF  MR.  GEORGE  R.  BLODGETT  RECALLED.— On  the 
night  of  July  11  the  New  York  police  caught  and  arrested  William  Mason,  alias 
*'Big  Bill,"  who  is  charged  with  murder  and  robbery  in  Philadelphia  and  other 
places.  Among  the  crimes  with  which  this  noted  criminal  is  charged  is  the 
murder  of  Mr.  George  R.  Blodgett,  at  Schenectady,  N.  Y.,  on  December  3. 
1897.  Mr.  Blodgett  was  counsel  for  the  General  Electric  Company,  and  was 
shot  at  his  home  in  a  mysterious  manner.  The  murderer  escaped,  taking  with 
him  twenty-seven  pieces  of  silver  plate.  The  General  Electric  Company 
offered  a  reward  of  $5000  for  his  capture.  An  effort  to  dispose  of  this  plate  gave 
the  police  a  clue,  which  led  to  the  shadowing  of  Mason  and  his  final  arrest. 

THE  TELEGRAM  WAR-TAX.— A  decision  as  to  who  shall  pay  for  the  stamp 
that  is  required  to  be  placed  on  every  telegram  has  just  been  rendered  by 
Commissioner  Scott,  of  the  Internal  Revenue  Bureau,  at  Washington.  He  de- 
cides that  it  is  the  duty  of  the  person  who  makes,  signs  or  issues  the  message 
to  afTix  the  stamp  on  the  same.  Section  7  of  the  act  provides  that  if  any  person 
or  persons  shall  make,  sign  or  issue  any  instrument,  document  or  paper  of  any 
description  ivhatsoever  without  the  same  being  duly  stamped  for  denoting  the 
tax  thereon,  the  said  person  or  persons  shall  be  deemed  guilty  of  a  misde- 
meanor, and  on  conviction  thereof  shall  pay  a  fine  of  not  more  than  $100. 
Telegraphic  dispatches  and  messages  are  enumerated  in  the  act  as  requiring  the 
documentary  one-cent  stamp. 

MORE  UNDERGROUND  CONDUIT  ROADS.— The  Metropolitan  Street 
Railway  Company  announces  that  on  July  20  it  will  begin  the  work  of  install- 
ifig  the'  underground  conduit  system  on  Sixth  and  Eighth  Avenues,  south  of 
Fifty-ninth  Street.  It  is  expected  that  the  work  will  be  finished  and  cars  run- 
ning over  these  lines  by  September  15.  While  the  work  is  :n  progress  the 
horse-car  service  on  these  two  avenues  will  be  discontinued.  Meanwhile  upper 
West-side  patrons  via  Eighth,  Columbus  and  Amsterdam  Avenues  will  be  car- 
ried over  the  electric  line  through  Fifty-ninth  Street  to  and  from  transfer  points 
at  Seventh  Avenue,  Madison  Avenue,  Lexington  Avenue  and  Second  Avenue. 
The  Metropolitan  Company  will  furnish  extra  facilities  on  the  Seventh  and 
Ninth  Avenue  horse-car  lines  for  the  accommodation  of  the  public  until  the 
improvements  on  Sixth  and  Eighth  Avenues  are  completed  and  the  new  lines 
are  in  operation. 


Southern    Notes. 


Washington,  D.  C.  July  15. 180?. 

THE  JAMAICAN  TARIFF.— According  to  advices  received  by  the  Bureau 
of  American  Republics  the  new  tariff  of  Jamaica  places  all  apparatus  an<l 
appliances  of  all  kinds  for  generating,  storing,  conducting  and  converting  into 
power  for  light    and  measuring  of    electricity    on  the  free  list. 

ELECTRIC  RAILWAY  CONCESSION  IN  BUENOS  AYRES.— Mr. 
James   G.    Kclley   has,  according  to   information    received   by   the    Bureau   of 


American  Republics,  applied  to  the  municipality  of  Buenos  Ayres  for  a  con- 
cession to  construct  two  underground  electric  railways  in  that  city.  The 
roads  are  to  be  ready  for  use  within  three  years  after  the  granting  of  the  con- 
cession. Fifteen  centavos  will  be  the  maximum  fare,  and  five  centavos  will  be 
charged  for  parcels,  and  6  per  cent,  of  the  total  receipts  is  to  accrue  to  the 
municipalities.  Both  lines,  with  the  entire  plant  and  all  the  rolling  stock, 
shall  become  the  absolute  property  of  the  municipality  free  of  any  claim  or 
compensation   at   the  expiration   of    ninety-nine   years. 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo,  N.  Y,,  July  16, 1898. 

THE  WALKER  COMPANY  is  putting  in  a  iso-kw  generator  to  furnish  the 
motive  power  for  the  new  trolley  Hne  to  be  run  from  Lima  to  Honeoye  Falls 
over  the  tracks  of  an  existing  steam  line.  The  car  to  be  used  is  equipped 
with  four  50-hp  motors,  and  is  designed  to  haul  freight. 

THE  STATE  RAILROAD  COMMISSION  has  made  a  preliminary  inspec- 
tion of  the  Buffalo  Valley  line,  from  Buffalo  to  Java,  and  will  give  a  hearing 
soon.  One  hearing  was  appointed,  but  has  been  postponed.  This  road  has 
ample  means  behind  it  and  may  yet  be  graded  this  year.  It  is  of  special 
interest  to  the  trolley  public  on  account  of  the  design  to  make  a  freight  as  well 
as  passenger  road  of  it. 

SO  EMINENTLY  SUCCESSFUL  have  the  new  electric  grain  elevators 
proven,  especially  the  Electric  elevator,  that  it  is  asserted  by  an  engineering  ex- 
pert that  if  the  projected  Sturges  elevator  should  be  built  it  and  the  two  now 
running  would  practically  drive  all  the  wooden  elevators  in  Buffalo  harbor  out 
of  business.  The  electric  elevators  have  demonstrated  that  grain  can  be  handled 
so  much  easier  and  cheaper  than  was  possible  with  the  wooden  ones  driven 
by  steam  power  that  a  practical  revolution  has  already  been  wrought. 

THE  i.oooHP  single-phase  generator  building  by  the  Walker  Company  for 
the  electric  light  company  at  Niagara  Falls  is  about  to  be  placed  in  the  power 
house  of  the  Schoellkopf  Hydraulic  Canal  Company  in  the  bottom  of  the  gorge 
at  Niagara.  It  differs  from  most  apparatus  of  that  capacity  by  having  a  fre- 
quency of  IJ5  cycles  to  correspond  with  other  machinery  already  in  opera- 
tion in  the  building.  Otherwise  the  frequency  would  be  cut  down  to  about  65 
cycles.  The  pressure  is  2000  volts,  and  the  current  goes  direct  on  the  wires  of 
the  lighting  company.  Most  of  it  will  be  used  in  the  hotels  on  incandescent 
circuits. 


St.  Louis  Notes. 


St.  Louis.  Mo..  July  15  1898. 

NEW  STREET  RAILWAY.— The  city  council  made  a  report  this  week  rec- 
ommending the  passage  of  a  bill  authorizing  the  South  Broadway  Improve- 
ment Association  to  build  and  operate  a  street  railroad.  The  franchise  will  be 
for  twenty-five  years. 

AUTOMATIC  TELEPHONES.— The  Bell  Telephone  Company  now  has 
agents  soliciting  orders  for  automatic  telephones.  These  will  be  equipped  with 
a  coin-receiving  slot  device  and  will  be  placed  chiefly  in  drug  stores.  The  sub- 
scriber, by  term  of  the  contract,  is  to  receive  lo  per  cent,  of  the  money  taken  in 
by  the  machine.  The  new  'phones  are  expected  to  be  put  up  not  later  than 
August  15. 

GOVERNMENT  ORDERS.— The  work  of  the  Kinloch  Telephone  Company 
has  been  very  much  delayed  owing  to  the  fact  that  all  the  insulated  wire  avail- 
able is  being  supplied  to  the  Government  on  rush  orders.  The  Kinloch  Com- 
pany ordered  its  wire  from  the  Kellogg  Switchboard  &  Supply  Company,  of 
Chicago,  which  placed  the  $250,000  switchboard  in  the  Century  Building,  and 
was  to  have  been  supplied  by  July  2.  It  is  stated  that  no  strenuous  effort  will 
be  made  to  force  the  company  to  live  up  to  its  contract  until  the  War  De- 
partment has  been  fully  supplied. 

THE  AMERICAN  TELEPHONE  AND  TELEGRAPH  COMPANY  has 
;noved  its  division  headquarters  from  Cincinnati  to  St.  Louis  and  will  occupy 
rooms  in  the  Telephone  Building.  Tenth  and  Olive  Streets.  Division  Super- 
intendent Gouverneur  Calhoun  has  charge  of  the  office  and  is  also  supervising 
an  unusually  large  amount  of  new  work  undertaken  by  the  company.  The 
latter  includes  the  construction  of  a  test  station  at  Madison,  III.,  and  the  string- 
ing of  wires  on  new  lines  which  are  rapidly  progressing  toward  Memphis  and 
Kansas  City.  The  removal  of  the  division  headquarters  to  St.  Louis  indicates 
that  this  city  is  to  become  a  telephone  centre.  The  new  test  station  at  Madison, 
111.,  will  take  the  place  of  the  present  Ferry  Street  test  station,  and  messages 
passing  through  St.  Louis  will  hereafter  pass  through  the  station  instead  of 
being  transmitted  by  the  underground  route.  The  Bell  Telephone  lines  will 
hereafter  converge  in  the  Telephone  Building. 


Pacific  Coast  Notes. 


San  Francisco.  Cal.,  July  10. 189S. 

MR.  \V.  F.  C.  H.\SSON  is  in  Victoria,  B.  C,  superintending  the  comple- 
tion of  the  work  of  installing  the  British  Columbia  Electric  Railway  Com- 
pany's ij-mile  transmission  system,  which  will  furnish  power  for  the  street  rail- 
ways of  that  city. 

RECENTLY  INCORPOR.VTED.— The  Electro-Magnetic  Weighing-Scale 
Company,  of  Sacramento.  Cal.;  capital  stock,  $1,000,000;  objects,  to  manufacture 
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electro-magnetic  weighing  scales,  etc.     The  directors  named  are  H.   G.   Smith, 
\V.  P.   Owens,  F.  B.  Smith,  F.  F.  Smith  and  Edward  Hanak. 

THERE  WILL  BE  A  CH.AXGE  in  the  San  Francisco  agency  of  the  Fort 
Wayne  Electric  Corporation.  Mr.  Charles  R.  Lloyd  having  resigned  as  local 
representative.  Mr.  F.  X.  Delaapy,  who  has  been  bookkeeper  under  the  present, 
management  for  three  years  past,  has  been  given  the  agency.  Mr.  Lloyd  will 
soon  leave  for  England  to  remain  a  year. 

THE  SAX  FR.AXCISCO  GABRIEL  ELECTRIC  COMPANY'S  water-power 
eJectric  station,  installed  by  Los  Angeles  capitalists,  is  now  in  successful  opera- 
tion. Work  has  been  prosecuted  night  and  day  on  portions  of  this  transmis- 
sion line,  known  as  the  Kerchkoff  system,  in  order  to  reach  Los  Angeles  ahead 
of  a  competing  company.  Three  Westinghouse  two-phase  generators  are  driven 
by  direct-connected  Tuthill  water  wheels,  manufactured  in  Oakland.  Cal.  Messrs. 
Hasson  &  Hunt  were  consulting  engineers  for  the  electric  company. 

THE  BOARD  OF  SUPERVISORS  of  San  Francisco  recently  decided  to  fol- 
low the  Merchants  Association's  plan  in  advertising  for  bids  for  street  lighting 
beginning  August  i  next.  There  will  be  arc  lights  on  Market  Street,  from 
the  ferries  to  Valencia  Street,  on  Golden  Gate  Avenue,  from  Market  to  De- 
visadero,  and  on  Folsom  Street,  from  Third  to  Twenty-sixth  Street.  The  lamps 
on  the  business  streets  and  driveways  are  to  be  lighted  every  night  in  the  year, 
although  it  is  claimed  that  a  three-night  moonlight  schedule  would  reduce  the 
expense  $30,000  a  year.  The  prevalence  of  fog  makes  a  moonlight  schedule  un- 
desirable. 

THE  MARKET  STREET  RAILWAY  COMPANY,  San  Francisco,  has  just 
successfully  inaugurated  its  through  electric  service  from  the  ferries  to  the  ocean 
beach.  A  blue  car  leaves  the  Ferry  Depot  every  half  hour,  running  out  Mis- 
sion Street  and  zigzagging  across  town  to  pick  up  transfers  from  a  number  of 
lines.  After  traversing  Oak,  Stanyan  and  Fredericks  Streets,  the  line  follows 
H  Street  and  the  new  roadbed  on  the  right  of  way  formerly  used  by  the  old 
Park  &  Ocean  steam  Jine  to  the  Pacific  Ocean  near  the  Cliff  House.  A  ten- 
minute  service  is  given  over  a  short  line  from  the  ferries  to  Ninth  Avenue  and 
H  Streets.  Also,  a  service  from  the  Potrero,  connecting  at  Eighteenth  and 
Kentucky  Streets  with  the  new  Market  Street  and  Ocean  Electric  line.  H.  H. 
Lynch  had  charge  of  construction. 


Canadian  Notes. 


Ottawa.  Ont.,  July  16,  1898. 
_  THE  QUEBEC  ELECTRIC  RAILWAY  has  definitely  passed  into  the  hands 
"of    the    Quebec,     Montmorency    &     Charlevoix     Railroad    Company.       Colonel 
Strathy,  of   Montreal,  the  representative  of  the  new   syndicate,   paid   the  com- 
pany which  built  the  Quebec  Electric  Tramway,  $1,500,000. 

THE  CITY  COUNCIL  of  Hamilton,  Ont.,  has  decided,  in  respect  to  the 
street  railway  of  that  city,  to  submit  the  following  questions  to  the  ratepayers 
on  July  27:  (i)  Shall  the  city  purchase  and  operate  the  Hamilton  Street 
Railway  (2)  If  the  city  does  not  now  purchase  the  Hamilton  Street  Railway 
should  the  council  extend  the  franchise  of  the  company  for  fifteen  years? 

THE  REV.  FATHER  PAR.\DIS,  of  colonization  fame  in  Northern  Ontario, 
IS  in  Montreal,  and  his  energies  are  being  directed,  just  now,  to  secure  an  elec- 
tric tramway  from  Dunreney,  2  miles  from  Verner,  to  the  waters  of  Lake 
Trinagain,  a  distance  of  26  miles.  This  lake  is  surrounded  by  fertile  land  and 
its  connection  with  the  C.  P.  R.  is  greatly  to  be  desired.  Father  Paradis  states 
that  the  water  power  is  all  that  can  be  desired,  and  he  hopes  that  with  a  little 
aid  from  the  Ontario  Government,  the  road  can  be  completed  in  the  near  future. 

MR.  C.  O.  PALMER,  manager  of  the  Sun  Life  Insurance  Company  at 
Kingston,  Jamaica,  is  at  present  in  Canada  in  this  vicinity.  He  speaks  highly 
of  the  project  of  harnessing  the  Rio  Cobre  by  the  West  Indian  Electric  Com- 
pany, which  is  one  of  the  largest  schemes  ever  ventured  in  Jamaica.  The  works, 
which  have  already  made  considerable  progress,  are  situated  near  the  great  tun- 
nel at  Boy  Walk,  at  which  point  the  river  is  160  feet  wide.  The  dam  will 
stretch  from  one  bank  to  the  other,  to  be  imbedded  in  the  solid  rock.  In  order 
to  provide  acainst  all  continaencics  the  dam  will  be  three  times  as  strone  as 
Its  estimated  j)ressure.  The  foundations  of  the  dam  have  already  been  built. 
The  concrete  and  masonry  sunk  in  the  rock  of  the  river  bottom  will  go  10  feet 
below  the  water,  and  above  the  water  the  walls  of  the  dam  will  rise  some  9  feet. 
The  water  is  taken  in  from  the  dam  by  a  pipe  8  feet  in  diameter.  The  pipe  will 
convey  about  20,000  cubic  feet  of  water,  or  about  120,000  gallons  a  minute  to  the 
power  works.  It  is  provided  with  a  steel  valve  to  regulate  and  control  the  sup- 
ply of  water,  and  runs  alongside  the  river  for  a  mile  and  a  quarter  from  the  dam 
to  the  power  hou.c.  The  power  house  will  be  built  entirely  of  steel  and  con- 
crete, the  «tcel  work  alone  weighing  250,000  pounds.  The  river  in  its  course  for 
a  mile  and  a  quarter  drops  about  47  feet,  which,  added  to  the  foot  of  the  dam, 
amounts  to  jfi  feet,  which  will  be  the  fall  of  the  pipe  in  its  course  to  the  works. 


A  By-Iw\W  authorizing  the  construction  of  an  electric  railway  between  St. 
Catharines  and  Port  Dalhousie  hat  received  its  first  reading  in  the  St. 
Catharines,  Onl.,  Council. 

THE  KATEPAYBHS  of  Waterloo,  Ont.,  h.we  sanctioned  the  by-laws  grant- 
ing A  bonus  of  »i2,tx«  to  the  Gait  &  Preston  Electric  Railway  Company  for  the 
extension  of  its  lines. 

THE  PHO.NJfiTER.S  of  the  Hamilton,  Chedokc  and  Ancntler  Railway  stale 
that  the  road  will  be  constructed  to  Il.imilton  provided  the  Council  buys  the 
EeckrtI  Mountain  Drfve. 

THE  TORONTO  STREET  RAILWAY  COMPANY  has  had  plans  prepared 
(or  several  propn.e,!  tsirnsions,  incUidinn  the  second  line  down  Station  Strcrl. 
This  line  will  Ik-  built  a^  soon  as  the  bridfce  over  the  Yonjie  Street  track  is  built 
by  the  cily.     This  bridRe  will  cost,  it  Is  r<lim.ltrd,  $200,000. 

English  Notes. 

IVrom  Our  Own  Corronpontlent.) 

Lf>Nr>o»i,  July  fJ.  IHOK 
REfENX    I-ITIGATKjN.— Scvcra)    maUcr»    of   electrical    interest    hnve    Ap- 
peared in  the  law  count  recently.    Only  U»t  week  Mr.  Justice  Kekcwich  prac- 


tically overthrew  the  micanite  patent  in  an  action  brought  by  the  owners  of 
that  patent  for  alleged  infringement.  In  his  judgment  Mr.  Justice  Kekewich 
stated  that  a  prior  user  of  substances  practically  the  same  as  micanite  had 
clearly  been  proved.  .In  the  prosecution  it  was  attempted  to  be  shown  that 
micanite  differed  essentially  from  previous  compounds  of  mica,  in  that  with 
micanite  the  mica  has  not  to  be  cut  into  regular  pices,  but  the  elementary 
feather-edged  scales  are  used  without  any  other  material  to  which  to  fasten 
them.  In  all  previous  attempts  to  build  up  a  micaceous  material  the  mica 
had  been  cut  into  regular  pieces  and  shellacked  piece  by  piece.  Another  im- 
portant action  is  now  going  on  and  relates  to  the  use  of  horizontal  reflectors 
for  alternate  current  arc  lamps.  This  action,  brought  by  the  Helios  Company, 
of  Cologne,  purports  to  claim  for  this  company  the  patent  right  to  place  a 
horizontal  mirror  over  the  upper  carbon  of  this  kind  of  arc.  The  action  is  not 
yet  decided. 

FIRE  AT  A  LONDON  ELECTRIC  LIGHT  STATION.-Last  week  a  dis- 
astrous fire  broke  at  the  back  of  the  switchboard  of  the  South  Street,  Man- 
chester Square,  station  of  the  Metropolitan  Electric  Supply  Company.  The 
fire  was  caused  by  a  piece  of  extreme  carelessness  on  the  part  of  the  switch- 
board attendant,  who  inadvertently  switched  two  machines  in  parallel.  The 
supply  from  the  Manchester  Square  station  is  on  the  old  alternate  system,  in 
which  the  circuits  are  run  independently  and  the  alternators  are  never  in  any 
case  paralleled,  so  that  an  arc  was  formed  as  soon  as  the  man  put  in  the  wrong 
plug.  This  arc  set  fire  to  the  india-rubber  cables  at  the  back  of  the  switchboard 
and  the  flames  very  soon  reached  the  roof,  which  was  completely  destroyed. 
P.y  a  piece  of  luck,  the  machines  themselves,  which  are  turbo-generators,  were 
not  damaged  by  the  fire,  but  the  water  played  considerable  havoc  ahiong  them. 
The  fire  occurred  about  midnight,  but  early  the  next  morning  it  was  possible 
to  connect  most  of  flie  mains  to  the  trunk  lines  leading  from  the  other  stations 
of  the  Metropolitan  Electric  Supply  Company,  and  later  on  the  Grosvenor 
Gallery  sub-station  of  the  London  Electric  Supply  Corporation  also  assisted,  so 
that  before  dusk  all  lights  were  again  burning.  Two  of  the  generating  ^ts  at 
the  Manchester  Square  station  have  already  been  got  into  working  order  again, 
and  the  staff  is  hard  at  work  putting  things  righ't.  As  at  the  present  time 
the  demand  fo*  new  connections  exceeds  looo  8-cp  lamps  per  week,  it  is  of  the 
utmost  importance  that  this  station  should  be  able  to  supply  its  full  share  of 
the  load  as  soon  as  possible.    The  loss  is  fully  covered  by  insurance. 

THE  BROMPTON  AND  PICCADILLY  CIRCUS  RAILWAY.— The  latest 
addition  to  an  important  and  gradually  increasing  c'lass  of  suburban  railway 
in  London,  viz.,  the  Greathead  tunnel  underground  railway,  is  the  line  which 
it  is  proposed  to  construct  between  South  Kensington  and  Piccadilly  Circus. 
The  route  is  about  2  miles  long,  and  will  consist  of  double  tracks  in  separate 
tunnels.  There  are  to  be  seven  stations  in  all,  including  the  terminals,  and  the 
single  journey  ^yill  be  performed  in  about  ten  minutes.  The  power  house  for 
this  line  is  to  be  built  on  the  Thames  at  Chelsea,  and  will  be  connected  to  the 
railway  system  by  steel  armored  cables  buried  in  the  ground.  The  authorized 
share  capital  ot  this  concern  is  $3,000,000,  with  borrowing  powers  of  $1,000,000. 
The  prospectus  of  this  undertaking  anticipates  that  a  train  mileage  of  41^.^56  per 
annum  will  be  run,  and  that  the  gross  revenue  will  attain  nearly  90  cents  per 
train  mile,  the  total  expenditure  not  being  more  than  3c  cents  per  train  mile. 
It  will  thus  be  seen  that  it  is  expected  to  run  the  railway  on  the  basis  of  36 
per  cent,  ratio  between  the  total  costs  and  the  gross  revenue.  It  is  claimed  that 
after  paying  an  interest  of  3^  per  cent,  on  the  borrowed  capital  there  will  be  a 
margin  sufficient  for  a  6  per  cent,  dividend  on  the  share  capital.  This  line,  if 
constructed,  will  tap  a  very  important  part  of  the  West  End  and  Central  Lon- 
don, as  it  will  connect  the  existing  underground  railway  at  South  Kensington 
with  the  new  Waterloo  and  Baker  Street  electric  underground  railway  at  Pic- 
cadilly Circus.  It  thus  connects,  on  eifher  side,  an  extensive  system  of  rail- 
ways and  suburban  lines  with  a  district  that  has  hithert©  only  been  served  by 
horse  omnibuses. 


French  Notes. 


(From   Our   Own  Correspondent.) 

Paris.  June  :J0.  181*P. 
ELECTRIC  TRACTION,  a  new  surface  contact  system.  M.  Louis  Bertrand 
has  invented  a  surface  contact  system  which  possesses  some  advantages.  The 
principle  of  the  system  lies  in  the  use  of  the  car-wheel  flange  as  it  travels  in 
the  groove  of  the  rails.  The  wheels  bear  at  intervals  on  cams  in  the  tram  rail 
groove,  and  in  this  way  set  in  motion  current  distributors.  The  advantage  of 
this  system  is  that  there  arc  no  projections  above  the  level  of  the  roadway. 
Itut  the  question  is,  will  it  work  continuously  without  getting  out  of  order? 
Practical  experiment  only  can  settle  this  point, 

IMPROVEMENT  IN  TELEPHONES,  or  mure,  correctly  speaking,  an  im- 
provement in  the  telephone  service.  Everyone  knows  how  unpleasant  it  is  to 
be  interrupted  in  the  middle  of  a  conversation  by  the  telephone  girl  breaking  in 
and  inquiring  if  you  h.^ve  done  yet?  Some  of  the  exchanKe^  have  been  fur- 
nished with  a  device  to  show  the  operator  that  the  line  is  still  in  use  witho'it 
the  necessity  of  breaking  in  on  the  conversation  to  find  out.  A  small  lamp  is 
set  up  just  above  each  number,  and  it  lights  up  when  the  instrument  begins 
to  lie  utted,  and  is  extinguished  When   the  receiver  is  returned   to   the  hook. 

A  NEW  ELECTRICAL  TRAMCAK.— The  Fives-Lille  (  ..mpany  is  build- 
Ing  an  clcctricdl  Irnmcar  which  has  some  rather  interesting  fcaiures.  The 
motors  for  propelling  it  embody  some  very  noticeable  improvement;!  over 
those  that  have  liilherlo  been  UHcd.  Rcpairw  are  very  easily  made  and  do  not 
require  cHpccinlly  traiurd  hi)>or,  ntl  pnrtn  beiyg  on  the  intcrchangcahle  system. 
Tlic  mtilor  ifi  series  wound,  and  itn  wt-igitt  coniidetc  wilh  gears  and  all  acccs- 
fnirie*  docH  not  exceed  unny  ]>oundH.  This  is  comp.irnlively  light  weight,  con- 
sidering the  power  <if  the  motor,  winch  is  normnlly  10  horsepower,  but  can 
!»e  dnuhU-rl  nr  trijdrd  for  n  nhurl  spner  r>f  time.  'Ilie  speed.  51)0  r.  p.  oi.,  is 
low  rnongh  Iff  require  only  singlr  reduclionn.  The  iirmattire  is  ring  wound, 
iitid  the  firlil  IN  iif  n  closed  franie  of  cn^t  steel  nxide  in  a  single  piece,  nntl  is 
therefore  nu-ebiinicnlly  very  strong.  The  car  cnrrics  two  motors,  so  that  if 
one  should  nrrd  repnlr  the  car  need  not  he  put  out  of  service.  These  motors 
are  supprirlrd  on  tirackels,  and  Ihey  drive  the  axjr  iluongh   a  gear.     The   efli- 


July  2^,  1898. 


FHE    ELECTRICAL    WORLIX 


101 


ciency  of  transmission,  incttiding  the  gear,  is  80  per  cent.  The  universal  con- 
troller which  wi.l  be  supplied  to  the  car  provides  all  the  necessary  control  by 
simply  turning  a  handle,  such  as  starting,  stopping,  speed  regulation,  reversing 
and  the  application  of  the  electric  brake.  The  car  body  which  will  be  used  is 
a  design  appropriate  to  hot  countries,  or  for  use  on  lines  running  to  bathing 
resorts,  or  for  use  In  large  cities  and  their  suburbs  during  the  summer  season. 
It  weighs,  all  complete,  including  machinery,  about  10,500  pounds.  The  car 
iramework,  which  is  entirely  of  metal,  is  mounted  ori  steel  axles,  forced  into 
iron  'wheels,  provided  with  steel  tires.  The  wheel  base  is  such  as  to  allow  the 
car  to  take  a  curve  of  5c-foot  radius  on  a  track  not  provided  with  guard  rail  or 
having  a  very  wide  groove.  There  is  a  question  which  for  Continental  Euro- 
pean governments  has  another  side,  and  one  which  is  of  great  moment,  too. 
That  is  the  mobilization  and  transport  of  troops;  the  best  planned  movements 
may  fail  as  the  result  of  some  accident  which  stops  traffic  at  the  critical  mo- 
ment. It  is  therefore  of  the  greatest  importance  to  military  trains  to  attain 
the  highest  speed  possible  and  a  perfectly  reliable  service.  The  Fives-Lille 
Company,  which  manufactures  in  its  shops  at  Givors  all  the  brake  apparatus 
used  on  the  locomotives  and  carriages  on  the  State  railways  and  on  the  Or- 
leans and  Southern  roads,  has  been  led  to  make  a  study  of  the  question  of 
brake  action.  After  lengthy  and  painstaking  research  and  numberless  experi- 
ments the  company  has  evolved  a  mechanical  equipment  which  makes  it  pos- 
sible to  stop  without  danger  and  with  all  desirable  speed  the  longest  trains 
used  on  the   French  lines. 


General  IFlews. 


New  Incorporations, 


THE  EXETER  TELEPHONE  COMPANY,  Manchester,  N.  H.,  has  been 
formed  with  a  capital  stock  of  $3000. 

THE  MISSOURI  &  IOWA  TELEPHONE  COMPANY,  Des  Moines,  la., 
has  been  incorporated  with  a  capital  stock  of  $25,000. 

THE  ALBION  POWER  CO.^^I*ANY,  Albion,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $50,000.  The  directors  are  Frank  A.  Dudley,  Wallace  C. 
Johnson,  Sanford  T.  Church  and  Albert  Culver. 

THE  GROSS  ELECTRIC  EXPERIMENTAL  COMPANY,  Gillespie,  111., 
has  been  incorporated  with  a  capital  stock  of  $12,500.  The  incorporators  are: 
William  M.  Gross,  John  H.  Eilers  and  William  W.  Williams. 

THE  CROWDUS  COMPANY,  Chicago,  111.,  has  been  incorporated  for 
the  purpose  of  manufacturing  electrical  devices.  Among  those  interested  are 
Thomas  B.  McGragor,  Frank  G.  Howser  and  Belle  W.  Barry. 

THE  ALVIN  &  ANGLETON  TELEPHONE  COMPANY,  Alvin,  Tex.,  has 
been  formed  with  a  capital  of  $2000.  The  incorporators  are  O.  S.  Cummings, 
A.  J.  Birchfield,  F.  J.  Bush,  A.  W.  Wilkinson  and  W.  .\.  Leonard,  all  of 
Brazoria  County. 

THE  OKLAHOMA  TELEPHONE  COMPANY,  Guthrie,  Okla.,  has  been 
formed  with  a  capital  stock  of  $100,000.  The  incorporators  are:  Harry  C.  Barter 
and  George  R.  Gorden,  of  Brownington,  Mo.;  William  E.  Moore  and  Mc- 
Gregor Douglass,  of  Oklahoma  City. 

THE  MANH.\TTAN  INSTITUTE  OF  ELECTRO-THERAPEUTICS,  of 
New  York  City,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000. 
The  directors  are:  Henry  H.  Goldberg  and  Ralph  H.  Goldberg,  of  New  York 
City;  and  T.   M.   Buckley,  of  Brooklyn. 

THE  OSHKOSH,  OMRO  &  BERLIN  ELECTRIC  RAILWAY  CON- 
STRUCTION COMP-ANY,  Oshkosh,  Wis.,  has  been  incorporated  with  a  cap- 
ital stock  of  $25,000.  The  incorporators  are:  S.  W.  Hollister,  J.  W.  Himebaugh, 
Clement  C.  Smith,  J.  H.  Jenkins  and  \.   B.  Ideson. 

THE  COON  RAPIDS  ELECTRIC  LIGHT  &  POWER  COMPANY,  Coon 
Rapids,  la.,  has  been  formed  with  a  capital  stock  of  S5100.  The  officers  of  the 
new  company  are:  President.  A.  N.  Wilson;  secretary  and  treasurer,  O.  D. 
Houghton;  trustees,  O.  M.  Taylor,  L.   B.   Houghton  and  L.  J.  Wilson. 

THE  EPHR-\TA  ELECTRIC  COMP.\NY  has  been  organized  for  the  pur- 
pose of  furnishing  light,  heat  and  power  to  the  Borough  of  Ephrata,  Pa.  The 
capital  stock  of  the  company  is  $15,000,  and  the  directors  are:  F.  E.  Bailey,  Phila- 
delphia; A.  W.  Mentzer,  Ephrata;  H.  G.  Mentzer.  Ephrata;  S.  N.  Bailey,  Dills- 
burg;  John  W.  Von  Neida,   Ephrata. 

THE  BEACON  LIGHT  COMPANY  of  Darby,  the  Beacon  Light  Company 
of  Ridley  Park,  and  the  Beacon  Light  Company  of  Glenolder,  Pa.,  have  been 
incorporated.  Each  has  a  capital  of  $ioco,  and  the  directors  are:  George  C. 
Heizel,  Ridley  Park;  J.  E.  Cochran,  Jr.,  George  S.  Howell,  and  Thomas  S. 
Hall,  Chester,  and  E.  H.  Davis,  Brooklyn. 

THE  CENTRAL  ELECTRIC  RAILWAY  COMPANY,  of  Kansas  City, 
Mo  has  been  incorporated  with  a  capital  stock  of  $1,000,000.  Mr.  James  -M. 
Davis  of  New  York  City,  is  the  principal  stockholder.  The  new  concern  w.ll 
merge  with  the  Northeast  Railway  Company,  and  branch  out  into  one  of  the 
leading  city  railroad  properties  in  Kansas  City. 

THE  LIM.VHONEOYE  ELECTRIC  LIGHT  COMPANY,  Buffalo,  N.  Y., 
has  been  formed  with  a  capital  stock  of  $.25,000.  The  directors  are:  Hardm  H. 
Little,  Robert  L.  Fryer,  John  C.  Conway,  Peter  P.  Mtller.  Henry  \V  Box 
Albert  L.  Williams  and  Clarence  McGregor,  of  Buffalo;  .\lex.  M.  Holden,  of 
lloneoye  Falls,  and  Horace  C.  Gilbert,  of  Lima. 


The  Telegraph  and  Telephone. 

ORRVILLE.  OHIO.-Thc  MiUcrsburg  Telephone  Company  is  putting  in 
an  exchange  in  this  place. 

WAYCROSS.  GA.-The  longdistance  telephone  line  has  been  extended  to 
Douglas  from    Nichols,  on  the  Waycross  Air   Line. 

SPRINGFIELD.  TENN.-The  Cumberland  Telephone  &  Telegraph  Com- 
pany i.=  hui'ding  a  new  line  from  Springfield  to   KngRCtt^villc. 


JACKSONVILLE,  TEX.— The  Southwestern  Telephone  Company's  line  has 
reached  this  point,  and  is  connected  with  the  East  Texas  Telephone  Company's 
system. 

DETROIT,  MICH.— The  Detroit  Switchboard  &  Telephone  Construction 
Company  has  filed  a  notice  that  its  capital  stock  has  been  increased  from 
$100,000  to  $250,000. 

S.\N  FRANCISCO,  C.\L.— The  Executive  Council  of  Hawaii  has  signed  a 
contract  with  the  Scrymser  Company  to  lay  a  cable  from  San  Diego,  Cal.,  to 
Honolulu  and  Japan. 

WAYNESBURG,  PA.— The  Central  District  Printing  &  Telegraph  Com- 
pany has  reduced  its  rates  of  rental  to  $15  per  year  for  business  houses  and 
$12  for  direct  residence  lines. 

GOSHEN,  IND.— The  Central  Union  Telephone  Company  is  reconstructing 
its  system  in  this  place.  The  poles  will  be  replaced,  the  office  equipped  with 
two  switchboards  and  everything  else  done  to  make  the  system  a  perfect  one. 

COLUMBUS,  WIS.— The  new  exchange  in  this  place  of  the  Wisconsin  Tele- 
phone Company  has  been  completed.  The  metallic  circuit  between  Columbus 
and'Watertown  is  finished,  and  work  will  be  commenced  on  the  line  to  Portage 
and  Baraboo. 

TIFFIN,  OHIO.— The  Ohio  Telephone  Toll  Line  Company  is  building  a  line 
from  Tiffin  to  Millersville.  The  Ohio  Company's  line  begins  at  the  city  lim- 
its, and  will  connect  with  the  Home  Telephone  Company's  system,  which  op- 
erates in   this  city. 

SIOUX  CITY,  lA.— The  Northwestern  Telephone  Exchange  Company  has 
commenced  the  construction  of  a  line  from  Spring  Valley  to  Lacrosse.  .\ 
long-distance  service  will  thus  be  furnished  to  numerous  towns  along  the 
Southern  Minnesota  Raihvay. 

CLEVELAND,  OHIO.— The  Home  Telephone  Company,  of  this  city,  has 
been  reorganized,  Mr.  Henry  A.  Everett  being  elected  president  and  general 
manager;  Mr.  E.  W.  Moore,  vice-president;  Frank  H.  Price,  secretary;  John 
Sherwin,  treasurer.    The  company  is  capitalized  at  $500,000. 

SPRING  VALLEY,  MINN.— The  Northwestern  Telephone  Exchange  Com- 
pany has  begun  the  construction  of  a  line  from  here  to  Lacrosse.  This  will 
give  a  long  distance  service  to  Wykopf,  Preston,  Lanesboro,  Rushford  and 
several  smaller  towns  along  the  Southern  Minnesota  Railway. 

NARR.\GANSETT  PIER,  R.  I.— -A  new  Government  cable  was  laid  on  July 
II  between  Block  Island  and  Narragansett  Pier.  At  Narragansett  it  connects 
with  the  Providence  Telephone  Company's  hne,  thus  giving  direct  long-distance 
communication  from  Block  Island  to  New  York  and  Washington. 

WYNNEWOOD,  I.  T.—\  telephone  company  has  been  organized  in  this 
place  to  build  lines  to  various  places  in  this  section  of  the  country.  It  is 
stated  that  all  the  money  necessary  to  carry  out  the  enterprise  has  been  sub- 
scribed by  the  citizens,  and  the  work  will  be  commenced  at  once. 

CHESTER,  ILL.— The  entire  plant  of  the  Chester  Mutual  Telephone  Ex- 
change has  been  transferred  to  Mr.  \.  G.  Gordon.  The  system  will  be  at  once 
reconstructed,  and  the  automatic  switchboard  will  be  replaced  with  a  manual 
switchboard.     New  and  improved  instruments  will  also   be  put   in. 

CLEVEL-\ND,  OHIO.— Several  months  ago  the  telephone  company  decided 
to  make  pay  stations  of  all  telephones  in  drug  stores.  The  druggists  took  the 
matter  up  and  refused  to  enter  into  the  contract.  A  meeting  of  the  represen- 
tatives of  both  sides  was  held  a  few  days  ago,  and  resulted  in  the  druggists 
agreeing  to  the  proposed  arrangement. 

GREENVILLE,  S.  C— The  Piedmont  Telephone  &  Telegraph  Company  has 
been  organized  by  George  A.  Browning,  president  of  the  Greenville  Home  Tele- 
phone Company.  The  new  company  will  establish  exchanges  at  Anderson, 
Abbeville,  Greenwood,  Laurens  and  other  places.  The  exchanges  will  be  con- 
nected by  metallic  circuit  and  long-distance  instruments. 

DETROIT,  MICH.— The  Fire  Commissioners  have  taken  final  action  relative 
to  the  proposed  independent  telephone  system  for  the  use  of  the  department. 
The  contract  for  telephone  apparatus  was  awarded  to  the  Holtzer-Cabot  Electric 
Company,  of  Brookline,  Mass.,  for  S930,  and  for  the  cable  to  the  Standard  Un- 
derground Cable  Company,  of    Pittsburg,  Pa.,  for  $3,081.23. 

DES  MOINES,  lA.— The  City  Council  recently  ordered  the  Iowa  Telephone 
Company  to  vacate  the  streets  of  the  city,  claiming  that  the  company  had  no 
charter  allowing  it  to  operate  there.  The  telephone  company  claims  that  it  has  . 
the  right  to  operate  a  telephone  line  in  the  city  and  string  its  wires  on  any 
street  it  desires  to  traverse,  and  that  it  would  not  comply  with  the  order  of  the 
Council.     It  is  likely  that  the  case  will  be  taken  into  court. 

DES  MOINES.  I.\.— It  is  stated  that  there  is  a  movement  on  foot  for 
the  consolidation  of  all  the  independent  toll  lines  in  the  State  under  one  man- 
agement, and  the  merging  of  the  several  companies  into  one  organization. 
Propositions  for  the  proposed  consolidation  have  been  forwarded  to  the  man- 
agement of  the  different  lines,  and  it  is  stated  that  there  is  every  indication  that 
they  will  be  accepted.  A  meeting  to  outline  the  general  plan  of  consolidation 
will  be  called  at  an  early  date.  The  nucleus  will  probably  be  the  Central  Tele- 
phone Company,  of    this  city. 

WAB.XSH,  IND.— James  Brairly,  of  Wauseon,  Ohio,  has  formed  a  company 
and  purchased  the  franchise  of  an  abandoned  telegraph  line  between  Fort 
Wayne  and  Chicago,  and  will  use  it  for  an  independent  telephone  line.  By  this 
means  the  network  of  northern  Indiana  independent  telephone  toll  lines  will 
be  connected  with  Chicago,  and  ultimately  with  Indianapolis,  when  the  New 
Telephone  Company,  of  the  latter  city,  gets  its  exchange  into  operation.  It  is 
stated  that  connection  with  many  independent  exchanges  in  Western  Ohio  and^ 
Southern  Michigan  will  also  be  obtained. 

PHIL.XDELPHI.X,  PA.— The  Common  Council  on  July  11  passed  an  ordi- 
nance granting  to  the  Drawbaugh  Telephone  &  Telegraph  Company  the  privi- 
lege of  constructing  and  operating  a  system  of  electric  wires  and  cables  through 
or  under  the  streets  of  this  city,  for  the  purpose  of  conducting  a  telephoiie 
business  between  various  exchanges,  subscribers  and  patrons.  Col.  Joseph  S. 
<tokes  is  president  of  the  Drawbaugh  Company  in  Philadelphia,  and  Mr.  J.  R. 
Bartlett,  of  New  York,  is  president  of  the  parent  company.  The  ordinance  now 
awai-«  the  sirra-ure  of  the  Mayor.     It  authorizes  and  empowers  the  company  to 
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hire,  rent,  lease  or  purchase  any  underground  conduit  or  system  of  cables  and 
wires  that  may  have  been  or  may  hereafter  be  constructed  by  the  city  or  by  any 
corporation,  firm  or  individual  under  existing  ordinances.  The  company  is 
required  to  furnish  for  the  use  of  the  city,  and  without  cost,  two  ducts  or 
chambers  in  its  conduits,  and  free  telephone  service  is  to  be  afforded  to  the 
various  city  departments.  The  company  is  required  to  fix  the  maximum  cost 
of  its  annual  service  per  instrument  for  business  houses  at  $75,  and  for  private 
dwellings  at  $50. 

Electric   LroHT  and  Power 


issue  of  6  per  cent,  bonds  of  the  company.  It  says  that  bonds  were  fraudu- 
lently  diverted  from  their  purpose.  The  decision  places  Frank  De  Haas  Rob- 
inson, of  Cleveland,  in  possession  of  the  property  hyp'othecaled  by  Shiplierd. 


CHICAGO,  ILL.— The  Hyde  Park  Electric  Light  and  Power  Company  has 
confessed  judgment   for  $23,102. 

CRESCO.  IOWA.— Mr.  B.  S.  Wilder  is  seeking  a  twenty  year  franchise  to 
establish   an   electric  light    plant   in   this   place. 

FORT  WORTH,  TEX.— :Mr.  Emmett  A.  Ellis  has  purchased  a  controlling 
interest  in  the  Standard  Light  &  Power  Company,  of  this  city,  paying  there- 
for S6o,ooo. 

UPPER  SAXDCSKV,  OHIO.— The  Citizens  Electric  Light  Company  of  this 
place  has  completed  arrangements  to  establish  an  incandescent  light  plant  to  be 
ready  for  operation  by  September  i. 

FOSTORIA,  OHIO.— The  Fostoria  Light  &  Power  Company  will  probably 
be  purchased  by  a  Philadelphia  company.  The  stockholders  of  the  Fostoria 
Company  will  pass  upon  the  matter. 

BELOIT,  WIS.— The  Beloit  Electric  Light  &  Power  Company  has  purchased 
the  old  Rock  River  paper-mill  property,  and  will  use  it  as  an  electric  light  and 
power  plant.  The  purchase  carries  with  it  a  valuable  water  power.  The  electric 
company   will   spend  $25,000   in    improvements. 

CIN'CIXNATI,  OHIO.— The  works  of  the  Cincinnati  Edison  Electric  Com- 
pany, on  Eighth  Street,  near  Plum,  were  burned  on  July  9,  entailing  a  loss  of 
$40,000.  It  is  stated  that  there  was  no  insurance  on  the  property.  The  fire 
was  started  by  the  explosion  of  a  boiler.  It  is  reported  that  the  arc  machines 
were  not  injured. 

LYXCHBURG,  VA.— On  July  26  capitalists  from  Xew  York  and  other 
places,  who  recently  purchased  the  property  of  the  Lynchburg  Electric  Com- 
pany, including  the  street  railway,  will  meet  for  the  purpose  of  organizing  and 
electing  officers  of  the  new  company,  which  will  be  known  as  the  Lynchburg 
Electric  &   Light  Company. 

BALTIMORE,  MD. — The  Xorthern  Electric  Company,  of  this  city,  has  been 
awarded  the  contract  to  light  the  cathedral  by  electricity.  The  system  of  light- 
ing will  be  elaborate  and  was  planned  by  the  Rev.  C.  T.  Thomas,  the  rector. 
who  has  been  studying  the  problem  for  two  years.  From  600  to  700  i6-cp  lamps 
will  be  placed  in  the  building,  which  is  now  being  wired. 

CAXAL  DO-VER,  OHIO.— The  firm  of  Leiser  &  Bowers  has  decided  to 
build  a  large  electric  light  and  power  plant  for  their  new  flour  mill.  The  plant 
will  be  erected  on  the  site  of  the  old  mill,  which  was  destroyed  by  fire  several 
months  ago,  and  the  water  power  from  the  Tuscarawas  River  will  be  utilized  to 
generate  electricity.  It  is  proposed  to  distribute  electric  current  to  all  parts 
of  the  county  if  a  sufficient  number  of  subscribers  can  be  secured  for  light 
and  power. 


The  Electric   Railway. 


WATERBL'RY,  CONN.— At  tlie  annual  meeting  of  the  W'aterbury  Traction 
Company,  which  was  held  on  July  ii.  Mr.  A.  M.  Young,  was  elected  secretary 
and  a  director.  Mr.  Young  is  president  of  the  National  Electric  Light  Asso- 
ciation. 

CLEVELAND,  OHIO.— Fire  on  July  ii  destroyed  the  car  house  of  the  Cleve- 
land Electric  Company,  situated  at  Wilson  Avenue,  near  Woodland  Avenue. 
Eleven  motor  and  trail  cars  were  badly  damaged.  The  loss  of  about  $ii,ooo  is 
covered  by  insurance. 

CHICAfJO,  ILL. — The  Chicago  ^-  Milwaukee  Jilcctric  Railway  Company 
on  July  7  opened  its  line  for  traffic  between  Highland  Park  and  New  Chicago. 
There  i»  but  one  track  in  readiness,  but  the  switches  at  mile  intervals  are 
expected  to  permit  of    the  use  of    several  cars. 

KENtJSlIA,  WIS.— Another  request  has  been  made  for  a  street  railway  ordi- 
nance by  the  .Milwaukee,  Racine  and  Kenosha  Electric  Railway  Company.  The 
•lueoiion  waj  brought  up  and  discussed  at  a  special  meeting  of  the  Council, 
and  it  wan  agreed  to  have  a  «|<ecial  committee  appointed  to  draw  a  new  ordi- 
nance. 

ORANGE,  N.  J.— The  Suburban  Traction  Company's  property  was  sold 
on  July  6  to  the  Orange  &  I'astaic  Valley  Railroad  Company  for  $100,000.  The 
ftalc  wa«  made  .ubjcct  to  the  certificates  issued  by  the  receiver,  amounting 
10  l75,'«i  and  incidental  expenses  nl  $.';,o«u,  and  it  is  staled  that  the  new  pur- 
cha.crs  will  make  an  effort  to  secure  an  exicnfiion  of  the  road  to  South 
Orange  on  the  .oulli  .ind  through  to  I'ainaic  on  the  north.  The  Suburban  line  is 
a  single  track  road  10  miles  long. 

IIUUS(JN,  N.  v.— It  is  slated  thai  the  Hudson  sirect  railway  will  soon  be  ex- 
tended to  Clavcrack  and  I'hilmonl,  and  at  the  latter  place  will  connect  the 
county  scat  with  the  Harlem  Railroad.  It  ii  reported  that  New  York  capitalists 
have  r<-<-«Tilv  bought  the  road,  and  that  it  is  proposed  to  expend  $«x>,ooa  in 
••  a  large  power  plant  on  the  Hudson  River,  It  is  staled  that 
that  will  develop  this  enterprise  i>  to  be  called  the  Janacn 
r  Ml  1  ■■r.,,  i  ■i,„ijaoy.  Ii  is  the  inlcniion  ol  the  company  lo  uliliie  Ihe  wnicr 
power  of  the  Janscn  Kill. 


Legal  Note. 


AT  KOKT  WAYNE,  INI<.,  n  decision  involving  Ihc  validity  o(  bonds  ol  the 
I'Tt  Wavne  Coniolidated  '^l-^ct  Railway  Company  was  rendered  July  13  by 
Indite  0'R-,urkc,  ol  n  ■  '    .url.     The  court   declares  invalid  |6ofi,ooo  5 

|..r  <rni    bond,  of  th<  led  by  the  late  John  J.  Shipherd.  ol  Cleve- 

land,  »«  president  ol  Ihr  r..r.i|.  ,1  v ,  and  which  were  intended  lo  lake  up  a  prior 


Personal   Notes. 


PROF.  E.  F.  NORTHRUP,  formerly  of  the  University  of  Texas.  Austin, 
Tex.,  is  now  connected  with  the  \\'estinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburg,  Pa. 

MR.  HENRY  G.  ISSERTEL  has  recently  taken  the  management  of  the 
Walker  Company's  New  England  ofitice.  his  headquarters  being  at  53  State 
Street,  Uoston.  room  313.  Mr.  Issertel's  first  experience  in  the  electrical  busi- 
ness was  received  in  Boston.  He  was  one  of  the  corps  of  experts  for  the  old 
Thomson-Houston  Company,  and  in  his  capacity  as  engineer  he  assisted  in  the 
building  and  equipping  of  some  of  the  principal  roads  in  New  England.  -The 
past  ten  years  Mr.  Issertel  spent  in  New  York  City. 


Obituary  Note. 


MR.  JOHN,  MASON  JACKSON,  of  Chicago,  died  in  Honolulu.  Hawaii,  on 
July  6,  at  the  age  of  thirty-nine  years.  His  body  will  be  embalmed  at  Hono- 
lulu and  shipped  to  Chicago  for  interment.  Mr.  Jackson  started  for  Yokohama, 
Japan,  last  October,  partially  on  business  for  the  Western  Electric  Company,  of 
which  he  was  treasurer,  and  partially  for  his  health.  He  was  there  until  two 
months  ago,  when  he  started  for  home.  When  he  arrived  at  Honolulu  he  was 
so  well  pleased  with  the  climate  that  he  decided  to  stop  there  for  a  time  and  in 
his  recent  letters  he  stated  that  his  health  was  rapidly  improving.  The  news  of 
his  death  was  a  great  shock  to  his  many  friends.  Mr.  Jackson  was  in  the  em- 
ploy of  the  Western  Electric  Company  for  twenty-five  years. 


Trade  and  Miscellaneous  Publications. 


"GRAPHITE  AS  A  LUBRICANT."— The  1898  edition  of  a  pamphlet  en- 
titled "Graphite  as  a  Lubricant,"  issued  by  the  Joseph  Dixon  Crucible  Com- 
pany. Jersey  City.  N.  J.,  has  just  been  issued.  Its  contents  are  made  up 
chiefly  from  those  of  the  1897  edition,  but  it  has  some  additional  matter  cov- 
ering four  extra  pages.  Two  or  three  things  are  worth  noting:  First,  the  lu- 
brication of  the  engine  cylinders;  second,  the  hand  oil  pump;  and  third,  the 
experience  of  an  expert  engineer  with  flake  graphite  in  the  way  of  saving 
power  and  oil.  An  official  of  the  Pennsylvania  Railroad  Company  used  finely 
puverized  graphite  for  lubricating  a  gas  engine,  with  the  most  remarkable  re- 
sults in  the  way  of  better  lubrication.  The  use  of  a  hand  oil  pump  in  lubri- 
cating engine  cylinders  is  not  new,  but  it  has  been  found  that  a  small  hand 
oil  pump  is  one  of  the  most  efficient  devices  for  introducing  oil  or  graphite 
just  where  it  is  wanted.  The  pamphlet  is  well  worth  the  careful  reading  of 
any  engineer,  and  a  copy  of  the  same,  as  well  as  samples  of  the  graphite,  may 
be   obtained  by  any  one   interested   by  addressing  the   company. 

AUTO^LVnC  CUT-OFF  ENGINES.— The  Hall  Engine  Company,  Erie,  Pa., 
has  issued  a  very  artistic  catalogue  of  its  automatic  cut-off  engines  for  electric 
lighting,  electric  railways  and  general  manufacturing  plants.  The  advantages 
possessed  by  these  engines  for  these  services  are  concisely  set  forth,  and  a 
general  description  of  the  construction  of  the  engine  enables  one  to  appreciate 
the  good  points  of  this  well-known  machine.  The  catalogue  is  very  handsome- 
ly illustrated.  The  engines  described  and  illustrated  are  of  these  types:  Single 
cylinder  engines,  horizontal  tandem  compound,  non-condensing  and  condensing, 
horizontal  cross  compound,  non-condensing  and  condensing,  vertical  single  cyl- 
inder engines  and  vertical  cross  compound.  In  the  tandem  compound 
engine  the  general  features  of  frame,  shaft,  valve  and  governor  which 
distinguish  this  company's  single  cylinder  engine  are  preserved,  while 
the  arrangement  of  the  valve  motions,  one  on  each  side  of  the 
engine,  avoids  the  unsatisfactory  results  of  complicated  valve  gear.  The 
cross  compound  engine  occupies  less  floor  space  for  equal  power  than  a  tan- 
dem compound  engine  and  permits  of  a  higher  rotative  speed  and  freer  access 
to  the  pistons.  In  vertical  engines  the  company  builds  single  cylinder,  tan- 
dem 'compound  and  cross  compound.  In  the  design  of  this  engine  due  con- 
sideration was  given  to  ease  of  access  for  adjustment  or  removal  of  any 
part  subject  to  wear.  An  independent  valve  motion  fur  each  and  every  cylin- 
der is  employed,  thus  rendering  each  of  these  a  perfect  engine  in  itself.  The 
means  of  lubrication  are  very  complete.  The  design  of  the  housings  is  such 
that  there  is  an  entire  absence  of  vibration,  and  owing  lo  the  manner  in 
which  the  shaft  is  introduced  into  the  housings  it  ts  not  necessary  to  dis- 
connect any  column  or  prop  up  any  upper  works  either  to  place  the  shaft  in 
position  or  to  roll  it  out  of  place.  The  valve  connections  arc  simple  and  di- 
rect, and  the  engines  arc  economical  in  the  use  of  steam,  the  regulation  being 
of    the  best. 

tTrabe  anb  IFnbusttial  IRotes. 


ikalc 


■Iwcti  ii.;il  supplies. 


..f    Clrvcla.Hl. 


i\v 


rili-:  tuKN.MAN  t(»Ml'A.\\.  t  U\i-I;uul.  (Mi. 
hah  made  an  asHtgnment. 

THE    WORKS    of    Ihc    Lincoln    Elcclric    C«.nipany, 
Niroyed  by  fire  on  the  nighl  of  July  15. 

THE  AMERICAN  IMI'UI^SE  WHEEL  COMPANY,  uo  Liberty  Street. 
New  York,  Iuih  Nccured  Ihc  contract  Un  furniMhing  wdler  whrcU  for  the  light- 
ing  Ntalitm    fnr   the   cJly   of     ColumbuN.    ( )luo. 

IHIC  WOUKS  of  Ihc  Wiltiamt.  &r  Ahbolt  Electric  Company.  Clevclnn.l.  Ohio, 
were  destroyed  by  fire  on  May  jH  IiihI.  The  company  has  lutalcd  at  No.  10 
Columbini  Street  nnd  rrntimcd  MperntioiiN  on  July   iH, 

CHANfjE  OF  NAMICS.— The  Cnlliy  Elcclricnl  ManufricltiriiiH  Company,  of 
Chicago.  hiiH  rhanKcd  tin  name  lo  Itic  Chicago  Non  UrliilinK  Motile  Stopper 
Company,  nnd  Ihr  Hntliird  Eleclric  Company,  of  Chiengn,  h.f*  rhaiiKcd  its 
title  In  the  WrIUOoodhuc  Crimpany, 

THE  ADRIAN  WATER  COMPANY.  Adrian.  Mich..  Ih  about  to  irurcaHc 
tt«   cleclri^    liKl'l    idani    by    the   addition    of     n    liindrm    compound    cMRiur    now 
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being  huilt  by  the  Hall  Engine  Company,  of    Erie,  Pa.     The  Ball  Company  has 
recently   received   orders  from   Mexico  for  several   encines. 

MMSSRS.  MACHADO  &  ROLLER.  203  Broadway,  New  York,  state  that 
Whitney  instruments  are  meeting  with  favor  and  a  correspondingly  increasing 
demand.  The  dead  beat  attachment  to  these  instruments  is  proving  to  be  a 
very  serviceable  device.  Thr  \.  E.  Ci.  incandescent  lamps,  for  which  Messrs. 
Machado  &  Roller  are  the  United  S.ates  agents,  are  reported  to  be  growing  in 
favor  among  central  station  managers  and  consumers  in  general. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  has' just  issued  a 
very  neat  circular  of  electrical  house  goods  specialties  for  which  it  is  gen- 
eral Western  agents.  The  circular  gives  particular  attention  to  the  Xo.xall 
annunciator,  showing  in  detail  the  construction  and  operation  of  the  machine. 
The  Electric  Appliance  Company  will  be  pleased  to  send  a  copy  of  this  special 
circular  and  price  list  to  any  uf    the  trade  who  has  not  received  the  same. 

MR.  FRANK  A.  ROGERS  has  just  accepted  the  position  of  general  man- 
ager of  the  Cleveland  Electric  Company,  Cleveland,  C>hio.  manufacturer  of 
high-grade  electrical  specialties.  Mr.  Rogers  was  for  a  long  time  general 
manager  of  the  Card  Electric  Company,  of  Mansfield,  (thio.  The  office  and 
works  of  the  recently  organized  Cleveland  Electric  Company  are  at  14-16  ^fid- 
dle Street.  Cleveland.  Mr.  W.  T.  Morgan  is  the  president  of  the  company. 
Mr.  F.  C.  McMillin,  vice-president,  Mr.  O.  P.  Fisher  treasurer,  and  Mr.  N.  C. 
Stevens   secreiao'- 

THE  OHIO  ELECTRIC  SPECIALTY  MANUFACTURING  COMPANY. 
Troy,  Ohio,  states  that  all  articles  of  its  manufacture  have  been  designed  by 
persons  at  present  connected  with  the  company  and  others  who  have  never  had 
any  connection  with  the  company  since  its  organization,  and  that  all  reports 
to  the  contrary  have  no  foundation  in  truth.  This  company  is  the  sole  manu- 
facturer of  Jhe  "Perfection"  brush.  It  states  that  all  so-called  improvements  are 
unnecessary  and  not  conducive  to  the  good  qualities  of  the  brush.  The  high 
qualities  of  the  brush  manufactured  by  this  company  have  not  been  sacrificed 
to  price  and  all  orders  are  filled  with  its  usual  promptness. 

AT  THE  OMAHA  EXPOSITION. — Among  the  engine  room  accessories 
shown  at  the  Omaha  Exposition  is  the  Cross  oil  filter,  which  is  manufactured 
by  the  Burt  Manufacturing  Company,  Akron.  Ohio.  This  company  claims  to 
be  the  largest  manufacturer  of  oil  filters  in  the  world.  The  Cross  oil  filter 
is  reported  to  be  giving  entire  satisfaction  wherever  it  has  been  placed,  and 
its  use  is  very  extensive  indeed.  Extracts  from  letters  received  from  concerns 
using  this  make  of  filter  show  that  the  device  pays  for  itself  in  a  compara- 
tively short  time.  It  effects  a  very  considerable  saving  of  oil.  and  the  qaality 
of  the  filtered  oil  is  excellent.  It  removes  all  foreign  particles  from  the  oil  in 
a  very  satisfactory  manner,  and  by  its  use  oil  may  be  purified  and  used  over 
and  over  again   on   engines. 

MANUFACTURERS  BUILDING.— One  of  the  largest-  and  best-equipped 
power  buildings   in   the   U^nited   States   is   the    Manufacturers    Building.    Provi- 


dence, R.  I.  This  building  has  accommodation^  for  upward  of  sixty  manufac- 
turing concerns,  being  particularly  equipped  with  conveniences  for  the  produc- 
tion of  jewelry  specialties,  etc.  The  Manufacturers  Building  Company  has  just 
purchased  a  250-kw.  5oo-volt  Westinghouse  Electric  &  Manufacturing  Company's 
engine-type  generator.  loo  r.  p.  m..  to  be  driven  by  an  Armington  &  Sims  Cor- 
liss engine.  This  generator  will  supply  power  for  the  operation  of  motors  in 
the  various  manufacturing  departments  of  the  building.  The  engineering  feat- 
ures of  this  establishment  are  under  the  direction  of  Lewis  &  Claflin.  consult- 
ing engineers,  whose  wide  reputation  for  engineering  installations  of  the  highest 
order  is  well  known. 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPOND- 
ENCE INSTRUCTION  is  distributing  a  very  attractive  little  circular  entitled 
"Can  I  Become  an  Electrical  Engineer?"  which  is  sent  free  upon  request,  and 
which  contains  numerous  portraits  of  prominent  scientists  and  engineers  who 
nave  succeeded  in  making  the  profession  of  electrical  engineering  what  it  is 
to-day.  The  standard  of  practical  instruction  set  by  the  institute  is  of  a  de- 
cidedly practical  nature,  and  among  those  who  have  prepared  papers  for  its 
courses  are  Professor  Francis  B.  Crocker,  of  Columbia  University;  Charles  F. 
Scott,  of  the  Westinghouse  Electric  &  Manufacturing  Company;  Elmer  G. 
Willyoung.  William  Maver.  Jr.,  who  is  an  authority  on  telegraphy,  and  Thor- 
burn  Reid,  designer  of  electrical  machinery,  together  with  many  others,  who 
are  well  knuwn  in  other  particular  branches.  The  home  offices  of  the  insti- 
tute are  at  1:^0  Liberty  Street.  New  York. 

THE  RARITAN  COPPER  WORKS.-The  development  of  electrolytic  proc- 
esses for  the  production  of  refined  copper  has  proceeded  very  rapidly  during  the 
past  three  years,  and  at  the  present  time  a  very  large  proportion  of  all  the 
refined  copper  is  thus  produced.  The  Westinghouse  Electric  &  Manufacturing 
Company  has  installed  a  very  large  amount  of  apparatus  for  this  class  of  service. 
One  of  the  principal  installations  is  at  the  refinery  of  the  Anaconda  Copper 
Company.  Anaconda,  Mont.,  where  ten  generators  of  270  to  300-kw  capacity 
have  been  installed.  Another  very  large  installation  is  that  of  the  Boston  & 
Montana  Consolidated  Copper  &  Silver  Mining  Company.  Great  Falls,  Mont.. 
where  two  8io-kw  Westinghouse  engine-type  generators  are  in  service.  The 
latest  comer  in  this  field  is  the  Raritan  Copper  Works  of  Perth  Amboy,  N.  J., 
who  are  about  to  erect  the  largest  copper  refinery  in  the  East.  They  have  con- 
tracted with  the  \\'estinghouse  Electric  &  Manufacturing  Company  for  three 
600-kw.  150-volt,  engine-type  generators,  150  r.  p.  m..  with  a  nine-section  switch- 
board for  electrolytic  service  and  the  operation  of  two  75-kw.  220-volt,  engine- 
type  generators,  which  will  be  used  for  lighting  and  power  service.  The  instal- 
lation will  it  is  stated  be  the  most  complete  of  its  kind  in  the  world. 


Business  Bottce. 


THE   ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo- Engraving 
Comnany.  9-15  Murray  Street,  New  York  City. 


UNITED  STATES  PATENTS   ISSUED  JULY   12.   189S. 
[In   charge  of   Wm.    A.    Rosenbaum,    177   Times    Building.   New    York.] 

11,678.  ELECTRIC  SIGNALING  MECHANISM;  L.  G.  Rowand.  of  Camden. 
N.  J.  App.  filed  Dec.  15.'  1897.  In  combination,  a  main  circuit,  signaling 
devices  on  said  circuit,  a  second  circuit,  receiving  devices  on  said  circuit, 
an  electric  device  on  said  main  circuit,  a  switch  device  consistirg  of  two 
members,  controlling  said  second  circuit,  the  first  member  of  which  is 
moved  in  one  direction,  by  said  electric  device  when  energized,  and  means 
to  return  said  member  to  its  initial  position  when  said  electric  device  is 
de-cnergized,  and  a' device  adapted  to  hold  said  second  switch  member  out 
of  electric  connection  with  said  first  switch  member  in  its  movement  under 
the  action  of  the  electric  device,  and  means  to  retard  the  return  movement 
of  said  first  switch  member  when  said  electric  device  is  de-energized. 

607.018.  UNDERGROUND  ELECTRIC  CONDUIT;  T.  Connelly,  of  Chicago, 
111.  App.  filed  Nov.  12,  1897.  A  conduit  composed  of  a  series  of  tubes  laid 
coaxially.  said  tubes  being  chamfered  on  their  ends,  and  an  unbroken,  cor- 
rugated, metallic  ring  over  the  joints,  for  holding  the  said  tubes  in  line. 

6o7.o.;7-  AUTOMATIC  FIRE  EXTINGUISHING  AND  ALARM  APPA- 
R.\TUS;  H.  Eversmann,  of  Cincinnati.  Ohio.  App.  filed  Aug.  21,  1S97.  In 
a  sprinkler  system  for  fire-extinguishing  purposes,  the  combination  of  a 
normally  charged  supply  pipe  and  a  normally  empty  sprinkler  pipe,  an 
intermediate  valve-housing  to  which  each  connects  and  through  which 
they  communicate,  a  valve  fitted  into  this  valve-housing  with  a  sliding  ad- 
justment and  dividing  the  same  jnto  two  parts  in  a  manner  to  prevent  com 
munication  between  such  parts  at  all  times,  so  that  when  that  part  of  the 
valve-housing  opposite  to  the  charged  pipe  is  filled  with  a  liquid  at  a  pres- 
sure exceeding  the  pressure  in  the  charged  pipe,  such  valve  is  adapted  to 
hold  the  valve-housing  closed  against  the  charged  pipe,  an  outlet  opening 
in  the  charged  part  of  the  valve-housing  and  means  to  open  and  close  this 
opening. 

607,065.  TROLLEY  FOR  THIRD  RAILS;  L.  M.  Maxham,  of  Boston.  Mass. 
App.  filed  Sept.  i,  1897.  In  combination,  the  plain-surfaced  third  rail,  the 
trolley  wheel  running  thereon,  bearing  for  said  wheel  adapted  to  rcsistingly 
permit  a  slight  canting  of  the  same,  and  means  whereby  such  canting 
automatically  guides  said  wheel  toward  the  centre  line  of  the  third  rail. 

607.070-  ELECTRIC  CABLE  FOR  DRI\*ING  CONX'EYANCES;  A.  Nor 
man.  of  Toronto,  Canada.  App.  filed  April  19,  1897.  An  electric  cable  con- 
sisting of  continuous  positive  and  negative  conductors,  insulating  material 


between  and  surrounding  the  said  conductors,  and  a  switch  for  each  con- 
ductor attached  to  and  surrounding  tjie  cable. 

607,078.  ELECTRODE  PLATE  FOR  ELECTRIC  ACCUMULATORS;  P. 
Ferdinand  Ribbe,  of  Berlin.  Germany.  App.  fi'ed  Jan.  25,  i8g8.  An  elec- 
trode plate,  comprising  a  lead  plate,  having  openings,  the  celluloid  bars  on 
each  side  of  said  plate  and  connected  together  through  the  openings  there- 
of, said  bars  having  undercut  edges  and  the  active  material  held  thereby. 

607.093-  ELECTRICALLY  HEATED  ROLL;  F.  P.  Snow,  of  Lynn.  Mass. 
App.  filed  May  3,  1S97.  A  hollow  cylindrical  shell  of  iron,  or  of  other  ma- 
terial that  has  slow  electrical  conductivity,  two  cylinder  heads  of  copper,  or 
of  other  highly  conductive  material  united  with  said  hollow  shell,  and  a 
shaft  of  copper,  or  of  other  highly  conductive  material,  uniting  said  cylinder 
heads,  in  combination  with  an  annular  core,  formed  of  magnetic  material 
encircling  said  shaft,  and  wound  with  insulated  conductor,  all  adapted  to 
be  rotated  about  a  common  axis. 

€07.124.  AUTOMATIC  CUT-OUT  FOR  SECONDARY  BATTERIES;  W.  L. 
Negbaur.  of  Brookline.  Mass.  App.  filed  Feb.  19.  1897.  An  automatic  elec- 
tric switch,  comprising  a  magnet  core  provided  with  a  non-polarized  arma- 
ture, a  working  circuit  controlled  by  said  armature,  and  two  coils  on  said 
magnet  core  wound  artd  connected  to  oppose  each  other,  the  said  armature 
being  operated  by  the  differential. 

607,125.  METHOD  OF  AND  APPARATUS  FOR  GENERATING  ELEC- 
TRICITY; W.  L.  Negbaur,  of  Brookline.  and  Jos.  J.  Feely.  of  Walpole. 
Mass.  App.  filed  June  17,  1897.  In  a  system  for  generating  electricity,  in 
combination  with  a  storage  battery,  a  dynamo  having  a  magnetic  shunt 
around  its  armature,  a  high  resistance  coil  on  said  shunt  adapted  to  be  fed 
with  a  practically  constant  current,  and  a  low  resistance  coil  on  said  shunt 
connected  in  series  with  the  external  circuit  and  producing  an  opposite 
polarity  to  that  of  the  first  mentioned  coil. 

607.176-  ELECTRIC  BREAK  FOR  INDUCTION  COILS:  T.  B.  Kinraide.  of 
Boston.  Mass.  App.  filed  Feb.  26,  1897.  In  an  electric  break,  having  a 
hammer  vibrating  against  an  anvil,  and  means  to  adjust  the  latter,  means 
to  rotate  said  anvil  independently  of  its  said  adjustment. 

607.177-  ELECTRIC  BREAK  AND  INDUCTION  APPARATUS;  T.  H.  Kin- 
raide. of  Boston.  Mss.  App.  filed  July  26.  1897-  The  combination  with  an 
electric  break  having  an  electromagnet,  an  anvil  and  a  vibrating  hammer,  of 
a  collector  to  concentrate  the  lines  of  magnetic  influence,  on  said  hammer. 
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607,185.  ELECTRIC  METER;  W.  D.  Marks,  of  Philadelphia,  Pa.  App.  filed 
Nov.  4,  1897.  The  combination  with  an  electric  meter  wherein  is  used  an 
ampere  indicator,  of  a  shaft,  connections  between  said  shaft  and  said  am- 
pere indicator,  and  a  supplemental  pointer  carried  by  said  shaft. 

607,194.  TROLLEY;  W.  H.  Russell,  of  Chicago,  111.  App.  filed  May  24,  1897- 
The  combination  with  a  trolley  arm  or  pole,  of  a  base,  comprising  a  tubu- 
lar portion  fitting  over  the  trolley  arm  or  pole,  a  flaring  portion  extending 
from  such  tubular  portion  upward  and  outward  and  a  table  at  the  upper  end 
thereof,  and  a  fork  having  a  trolley  wheel  rotatably  mounted  therein,  such 


No.  607,065  —Trolley  for  Third  Rails. 

fork  comprising  a  tubular  portion  fitting  over  the  table  on  the  base,  a  pivot 
extending,  in  a  vertical  plane,  through  such  fork  and  base,  an  arm  on  the 
under  side  of  the  fork,  extending  under  the  base  and  a  spring  on  the  trolley 
pole,  engaging  with  such  extension. 

607,239.  TELEGRAPH;  L.  W.  Hildburgb.  of  New  York,  N.  Y.  App.  filed 
June  2,  1897.  In  a  system  of  electrical  communication,  the  combination  with 
the  main  line  and  a  source  of  alternating  current  therefor,  of  means  for 
controlling  the  flow  of  the  positive  and  negative  impulses  from  the  gen- 
erator by  short  circuiting  one  set  of  impulses  at  the  time  of  generation  of 
either  set  of  waves,  the  other  set  being  unaffected. 

607,247.  ELECTRIC  MOTOR;  W.  S.  Johnson  and  Henry  Winkenwerder,  of 
Milwaukee,  Wis.  App.  filed  Nov.  9,  1896.  In  an  electric  motor,  the  com- 
bination of  an  electromagnet  and  armature,  one  of  which  is  capable  of  os- 
cillating transversely  to  the  lines  of  magnetic  force,  a  weight  for  moving 
said  oscillatory  part  in  one  direction,  an  elastic  stop  for  limiting  the  move- 
ment -and  reacting  upon  the  -oscillatory  part,  and  a  circuit  controller  ar- 
ranged to  close  the  circuit  at  or  near  the  limit  of  the  return  movement  of 
the  oscillatory  part  produced  by  the  weight,  and  to  break  the  circuit  at  or 
near  the  limit  of  its  advance  movement  produced  by  the  magnet. 

607.250.  ELECTRIC  CUT-OUT;  H.  A.  Lewis,  of  Norristown,  Pa.  App.  filed 
July  14,  1897.  An  electric  cut-out,  provided  with  a  circuit  breaker  and  an 
electro-thermostat,  comprising  a  tube  for  connection  at  one  end  with  said 
circuit  breaker,  a  head  on  the  said  tube,  a  hollow  screw  rod  engaging  the 
said  head,  to  cause  the  tube  to  expand  in  one  direction  only,  and  a  rod 
carrying  a  wire  and  held  in  the  said  screw  and  tube  rod. 

607.251,  FUSEHOLDER,  CIRCUIT  BREAKER  AND  LIGHTNING  AR- 
RESTER; H.  J^.  Lewi-,  .  f  Norristown,  Pa.    App.  filed  July  14,  1897.    The 
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combination  fi  the  fixed  contact,  the  muvabic  circuit  brcakinK  arm,  the  ftiic 
cunnecttng  *aicl  arm  anfl  contact,  and  the  contact  held  mov.iMy  on  the  Koid 
arm  and  a«lap1cd  to  rnsflRc  the  fixed  contact  when  the  fu<ic  melt*  or  brcuk«, 
607.30a.  ELKCTRU:  L^KO.MOTKjN;  11.  Van  HocvcnbcrKh.  of  New  York, 
N.  V.  App.  filed  Nov.  20,  i*A  A  current  collector  or  trolley  mounted  to 
roll  on  one  conductor  of  a  luppty  •y*tcm,  and  cla^ticnlly  yicIdinR  arm 
adapted  to  make  contact  with  the  companion  conductor,  n  guide  rail  on 
the  trolley  (fame  to  (orce  avtde  the  arm  of  a  (roltey  on  the  companion  con- 
ductor, thereby  permitting  the  Irollcy*  to  pa«t  one  another. 


607,311.  ELECTRIC  CURRENT  CONTROLLER;  E.  E,  Werner,  of  Philadel- 
phia, Pa.  App.  filed  Feb.  23,  1897.  The  combination  of  the  frame,  a  car- 
rier journaled  therein  and  having  an  annular  groove  in  one  face  thereof,  a 
hand-shaft  having  a  friction  roller  bearing  against  one  face  of  the  groove  in 
the  earner,  and  by  which  the  carrier  is  turned,  segmental  resistance  ma- 
terial on  the  carrier,  a  hand  and  a  dial. 

607,315.  INSULATOR;  C.  L.  Wingard,  of  Walla  Walla,  Wash.  App.  filed 
April  13,  1898.  An  insulator,  constructed  of  two  duplicate  sections  match- 
ing to  form  a  tubular  body,  each  section  having  its  edges  provided  with 
interlocking  shoulders,  and  each  section  also  having  a  head  provided  with 
a  notch  leading  to  the  bore  thereof,  through  which  notch  the  conductor  may 
be  passed,  whereby  the  insulator  may  be  placed  on  the  conductor  after  the 
conductor  is  in  place. 

607,343.  SWITCHBOARD  AND  ALARM  MECHANISM;  J.  P.  Conway,  of 
New  York,  N.  Y.  App.  filed  May  5.  1897.  I"  an  electric  alarm  mechanism, 
the  combination  with  the  day  and  night  alarm  circuits,  the  main  line  being 
connected  with  the  central  office  indicator  and  signaling  devices,  magnets 
adjustably  secured  to  the  switchboard,  and  in  the  main  circuit  having  an 
armature  lever  adapted  to  engage  with  the  said  signaling  devices,  said 
signaling  devices  being  provided  with  independent  circuits,  and  means  for 
closing  either  the  day  or  the  night  circuits. 

607,351.  ELECTRIC  RAILWAY;  W.  W.  Doty,  of  New  York,  and  James  A. 
MacKnight,  of  Mount  Vernon,  and  Charles  Grauten,  of  New  York,  N.  Y. 
App.  filed  Jan.  25,  1897.  The  combination  of  the  feed  wire,  the  sectional 
working  conductor,  and  a  series  of  circuit  controllers,  one  for  each  section 
of  the  working  conductor,  each  of  said  circuit  controllers  comprising  a 
switch  made  with  a  conducting  and  non-conducting  section,  an  electric 
actuating  device  electrically  connected  to  the  working  conductor  section 
belonging  to  that  controller,  and  two  circuit  closers  controlled  by  the 
switch,  and  so  arranged  that  only  one  of  them  can  engage  the  non-conduct- 
ing portion  of  the  switch  at  a  time,  one  circuit  closer  operating,  when  the 
electric  actuating  device  is  energized,  to  connect  the  feed  wire  with  the 
working  conductor  section  belonging  to  the  same  controller,  and  the  other 
circuit  closer  operating,  when  the  electric  actuating  device  is  de-energized, 
to  connect  the  feed  wire  with  the  working  conductor  section  belonging  to 
the  next  controller. 

607.387.  TROLLEY  FOR  ELECTRIC  RAILWAYS;  H.  Van  Hoevenbergh, 
of  New  York,  N.   Y.     App.  filed  Aug.  31,   1897.    A  trolley  provided  with  a 
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plunillty  of  whccU  net  at  an  ;inK'c  ti>  Uvm  upon  ;i  supply  ccmductor  aT  their 
peripherics,  taid  wheeN  being  mounted  in  a  frame  provided  with  projcctionH 
lying  cloie  to  their  nidcn  to  prevent  spreading. 
607,407.  ALARM  SYSTEM:  C.  Co)cm(in,  of  CliiciiKo.  III.  App.  filed  Oct.  18. 
tK97.  The  combinnlinn  with  nn  elccfric  protective  circuit,  of  a  vollnKe 
chnnper  kitiintrd  thcrrin  nl  ihc  alarm  station,  n  device  rc^ponnive  to  »nid 
volltiKe  I  hittigrr  <»itiiii1rd  at  thr  protected  ulructurc  and  ncling  to  maintain 
the  current  constant  within   preMnbrd   htiiitn, 
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THE  QUANDARY  OF  THE  ISOLATED  PLANT  DESIGNER. 

Isolated  electric  lighting  plants  for  business  buildings  in  large  cit- 
ies have  reached,  in  some  respects,  a  condition  ot  absolute  uniform- 
ity, but  in  other  respects  they  differ  widely.  Quite  a  number  of 
those  most  recently  installed  in  Xevv  York  city  are  described  on 
other  pages  of  this  issue.  From  these  descriptions,  as  from  many 
others  like  them,  it  will  be  found  that  practically  all  isolated  plants 
now  installed  use  water-tube  boilers  and  single-cylinder,  single- 
valve,  horizontal,  high-speed  engines  direct-coupled  to  multipolar 
generators,  but  when  it  comes  to  the  electrical  details  quite  a  di- 
vergence is  found.  The  reason  for  this  is  the  desire  in  many  cases 
to  pronde  an  emergency  connection  with  a  public  lighting  system 
whose  mains  run  in  the  adjacent  streets,  or  what  is  known  as  a 
breakdown  service.  This  compels  the  arrangement  of  the  plant  in 
such  a  way  that  it  can  be  balanced  on  the  three-wire,  ?20-volt  sys- 
tem. 


With  a  simple  lighting  plant  this  is  easy.  The  feeders  can  be  run 
on  the  three-wire  plan,  the  neutral  having  twice  the  cross  section  of 
the  outers  and  forming  one  pole  when  running  two-wire  on  the 
iio-volt  isolated  plant  machinerj-,  the  outers  being  paralleled  for 
,  the  other  pole.  But  where  mot6rs  of  anj-  considerable  size,  as  ele- 
vator motors,  etc..  are  used,  this  cannot  be  done,  as,  if  the  motors 
are  wound  for  no  volts,  the  public  lighting  companies  will  not  al- 
low connection  to  their  three-wire  mains.  In  a  few  plants  regular 
three-wire  systems  are  installed,  requiring  the  running  of  at  least 
two  generators  at  all  times.  Some  solve  the  problem  by  the  use  of 
two-wire,  220-volt  systems,  220-volt  incandescent  lamps  and  220- 
volt  motors,  sacrificing  the  economy  of  .  their  lamps  by  35  or  30 
per  cent,  to  obtain  a  simple  system  with  emergency  breakdown 
service.  In  the  case  of  large  plants  where  the  generating  units 
are  of  considerable  number,  the  chances  of  a  serious  breakdown 
are  so  greatly  reduced  that  the  public  supply  is  not  considered  a 
good  investment,  the  cost  of  such  a  service,  even  if  no  current  is 
used,  being,  generally,  a  considerable  sum.  Some  plants  depend 
upon  storage  batteries  to  tide  them  over  any  breakdown  of  the 
generating  apparatus,  while  others,  as  one  of  those  described  in  the 
article  referred  to,  have  both  the  storage  batteries  and  the  break- 
down service. 


There  are  several  means  of  running  220-volt  isolated  plants  and 
using  no-volt  lamps  without  necessarily  running  two  generators  at 
the  same  time.  The  most  common  of  these  is  the  use  of  two  no- 
volt  motors  connected  in  series  with  each  other  and  across  the 
mains,  and  used  as  an  equalizer.  This  plan  does  not,  however,  seem 
to  have  been  used  to  any  appreciable  extent  in  isolated  plant  ser- 
vice. Wherever  a  storage  battery  is  attached,  the  neutral  can  be 
connected  to  the  centre  of  the  battery,  and  any  unbalancing  of  the 
loads  between  the  two  sides,  tending  gradually  to  charge  one  side 
of  the  battery  more  than  the  other,  can  be  corrected  by  the  switch- 
board attendant  by  means  of  throw-over  switches  on  some  of  the 
lighting  feeders,  or  can  be  taken  care  of  by  dividing  the  motor 
driving  the  battery  booster  into  two  no-volt  sections.  By  this 
means  lamps  of  higher  economy  could  be  used,  although  it  must 
be  admitted  that  in  many  cases  economy  is  no  particular  object, 
since  at  the  season  of  greatest  and  most  continued  lighting  loads 
the  e.xhaust  steam  is  used  for  heating  purposes,  and  any  reduction 
of  the  load  would  be  followed  by  the  use  of  an  equivalent  amount 
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of  live  steam  in  place  of  the  exhaust  steam  withdrawn.  This  con- 
dition diflfers  greatly,  however,  in  dififerent  plants.  The  cost  of 
breakdown  senice  to  the  consumer  is  generally  considerable,  since 
the  central  station  must  be  provided  with  apparatus  sufficient  to 
carry  the  additional  hea\'}'  load  likely  to  be  thrown  on  at  any  un- 
expected time,  and  current  is  so  rarely  used  that  the  interest 
charges  on  this  apparatus  must  be  borne  by  a  fixed  charge  against 
the  consumer,  whether  he  takes  any  current  or  not;  and  it  is  quite 
obvious,  from  the  descriptions  :mentioned  above,  that  many  con- 
sulting engineers  find  it  cheaper  to  install  an  ample  storage  bat- 
tcrj-  capacity  whereby  a  plant  can  be  tided  over  any  ordinary  emer- 
gencj',  the  cost  of  breakdown  service  being  greater  than  the  fixed 
charges  on  the  battery  and  the  incidental  advantages  of  the  bat- 
terj-  being  a  clear  gain.  Among  these  incidentals  is  the  well-known 
steadying  effect  on  the  d^-namo  output,  with  the  consequent  better 
voltage  regulation  and  steam  economy,  and  the  ability  to  shut  down 
the  machinerv  at  times  of  verv  light  load. 


THE  PROPER  RATIO  BETWEEN  ENGINE  AND  GENERATOR  CAPACITIES. 

It  is  customary  in  selecting  generators  for  direct  coupling  to 
steam  engines  to  take  the  rated  power  of  the  engine,  multiply  it  by 
three-fourths  and  choose  a  generator  with  a  capacity  in  kilowatts  as 
nearly  as  possible  approaching  that  figure.  This  practice  is  based 
on  the  simple  reasoning  that  if  the  engine  will  generate  a  certain 
amount  of  power,  the  dynamo  which  it  drives  should  be  of  a  size  to 
absorb  that  power.  Sometimes  a  dynamo  is  chosen  a  little  smaller, 
allowance  being  left  for  the  internal  losses.  A  consideration  of  the 
nature  of  engine  and  dynamo  rating  will  show  the  poor  grounds 
for  this  practice. 


Engines  are,  as  a  rule,  rated  at  the  power  which  they  will  gen- 
erate at  the  most  economical  point  of  cut-off,  this  being  but  a  small 
fraction  of  the  stroke.  For  this  reason  they  are  capable  of  giving 
a  far  greater  power  w-hen  necessary,  and  this  greater  power  may 
be  demanded  from  them  with,  of  course,  decreased  steam  economy, 
continuously  without  any  injury  to  the  engine  whatever.  Dynamos, 
on  the  other  hand,  are  rated,  as  a  rule,  on  the  output  which  they 
will  give  continuously  without  heating  beyond  a  point  endangering 
their  insulation,  or  a  margin  of  safety  below  that  temperature. 
What  ratio  their  most  economical  load  bears  to  this  rated  load  de- 
pends entirely  on  the  design  of  the  machine.  It  may  be  the  same, 
it  may  be  far  less,  and  in  some  cases  even  more. 


For  generating  units  used  with  steady  loads,  as  with  storage  bat- 
teries or  in  large  stations  where  the  number  can  be  varied  to  fit  the 
load,  the  dynamo  and  its  corresponding  engine  should  certainly  give 
their  greatest  economy  at  one  and  the  same  load,  and  the  load 
should  be  maintained  as  near  this  point  as  possible.  For  units  in- 
tended to  carry  highly  fluctuating  loads,  as,  for  example,  small 
railway  or  isolated  plant  elevator  loads,  the  considerations  involved 
are  a  little  dififerent.  It  is  customary  to  run  such  units  at  an  average 
load  considerably  below  that  at  which  they  are  rated  in  order 
that  the  fluctuations  .shall  not  rise  much  or  any  above  the  rated 
load,  although  this  is  hardly  necessary  with  the  improved  commu- 
tation and  ventilation  of  the  latest  machines.  Such  being  the  case 
it  would  probably  be  better  lo  reduce  the  size  of  the  engine  to  a 
rated  output  considerably  below  that  of  the  dynamo,  since  the 
former  i*  far  more  readily  capable  of  carrying  overloads  without 
danger  than  it  the  latter.  An  increancd  economy  of  steam  would 
be  the  result  of  such  a  change. 


of  different  sizes,  the  large  driving  elevators  and  the  smaller  for 
the  lighting  load.  A  more  satisfactory  regulation  is  obtained  in 
this  way,  but  it  is  probably  due  to  the  fact  that  the  large  engiii< 
brings  with  it  a  larger  fly-wheel  and  also  governs  the  same  fluctua- 
tions of  load  with  a  smaller  governor  motion  than  would  a  smaller 
engine. 


PARTY   LINE  TELEPHONE  SYSTEHS-SERIES  OR  MULTIPLE. 

With  more  than  two  instruments  permanently  connected  in  a 
single,  telephone  circuit  it  is  necessary,  unless  some  selective  call 
system  (all  of  which  are  quite  complicated)  is  used,  to  retain  all 
the  call  bells  in  the  circuit  at  all  times.  If  the  instruments  are 
connected  up  in  series,  voice  currents,  when  the  line  is  in  use,  must 
'overcome  the  resistance,  and.  what  is  worse,  the  impedence  of  the 
call-bell  magnet  windings.  If  the  line'  is  run  on  the  multiple  plan, 
all  the  instruments  being  bridged  across  the  two  wires,  or  between 
one  wire  and  the  ground,  each  call  bell  becomes  a  source  of  leakage 
of  the  voice  currents.  For  a  proper  distribution  of  the  call  bell  or 
signaling  currents  on  a  multiple  line,  since  the  source  of  these 
currents  may  be  at  any  one  of  the  stations,  it  is  essential  that  the 
impedance  of  each  of  these  bell  magnets  forming  a  bridge  from  one 
line  to  another  shall  be  high  compared  with  that  of  the  main  lines, 
otherwise  the  bell  or  bells  connected  near  the  calling  station  will 
shunt  off  a  large  portion  of  the  current  and  the  resistance  of  the 
line  will  cut  down  that  going  to  the  distant  bells  by  an  amount 
depending  on  the  various  resistances. 


Obviously,  in  such  a  system  it  is  unnecessary  to  leave  all  the 
talking  sets  of  the  various  stations  permanently  bridged  across  the 
wires,  since  they  are  not  needed  for  calling  purposes,  and  can  be 
open  circuited  when  their  respective  receivers  are  on  the  hooks. 
Consequently,  when  conversation  is  carried  on  over  such  a  mul- 
tiple line,  the  current  sent  out  by  the  transmitter  finds  as  paths  to 
the  common  return  the  one  receiver  where  it  is  wanted  and  all  of 
the  call  bells.  No  talking  sets  being  across  the  line  when  the  call- 
ing signals  are  sent  out,  and  no  signaling  being  necessary  when  the 
line  is  in  use  for  talking,  it  is  a  simple  piatter  to  make  the  call 
bells  of  a  much  higher  resistance  than  the  telephone  coils  and  to 
reduce  thereby  the  leakage  of  telephone  currrents  through  the  bell 
windings  to  a  negligible  quantity.  Further,  on  account  of  the  higher 
frequency  of  telephone  currents  as  compared  with  signal  currents 
the  leakage  is  still  further  reduced  by  the  self-induction  of  the  call- 
bell  coils  which,  of  course,  increases  as  the  resistance  is  increased. 


The  arrangement  of  the  instruments  in  multiple  in  this  way  and 
the  utilization  of  this  principle  for  preventing  leakage  of  the  tele- 
phone currents  was  patented  by  Mr.  J.  J.  Carty,  March  31,  1891, 
No.  449,106,  and  considerable  litigation  has  been  caused  by  the  in- 
fringements of  independent  telephone  interests.  A  decision  of  the 
United  States  Circuit  Court  in  the  case  of  the  Western  Electric 
Company  v.  the  Millhcim  Electric  Telephone  Company,  et  al.,  has 
recently  been  handed  down  in  favor  of  the  complainant.  The  de- 
fense set  up  was  lack  of  invention,  since  the  novelty  practically 
simmers  down  to  winding  the  coils  to  a  higher  resistance,  a  course 
which  would  be  instinctively  adopted  by  any  electrical  engineer  in 
changing  any  system— whether  lighting,  power,  telegraph  or  tele- 
phone— from  series  to  mulliplc  distribution. 


Silver  Wire  Fuses. 


On  the  other  hand,  »omc  engineers  fake  the  opposite  course,  a 
ca»e  of  this  .nppcaring  in  an  isolated  plant  described  in  another 
column,  where  generators  of  the  same  size  arc  coupled  to  engines 


One  of  the  largc.it  companies  in  Germany  has  found  that  fuse 
wires  made  of  silver  are  more  satisfactory  and  much  more  reliable 
than  those  of  lead.  For  small  cross-sections  they  can  be  much 
more  accurately  made,  ami  will  blow  al  more  definite  runent';.  They 
arc  used  on  aso-volt  incandescent  light  circuits. 
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Some  Coming  Conventions. 

NATIONAL  ASSOCIATION   OK   SIATIONARY    ENGINEERS. 

The  convention  ot"  this  association  will  be  held  in  Pittsburg,  Pa., 
during  the  week  beginning  September  7,  the  headquarters  being  at 
the  Monongahela  House. 

THE   ASSOCIATION   OF   EDISON    ILLUMINATING   COMPANIES. 

The  'nineteenth  convention  of  the  Association  of  Edison  Illumi- 
nating Companies  will  be  held  at  Sault  Ste.  Marie,  Mich.,  on  Sep- 
tember 12  and  13  next.  The  members  will  make  the  trip  to  the 
Soo  by  steamer,  the  Eastern  members  taking  the  b-oat  at  Buffalo 
and  the  Western  contingent  going  aboard  at  Detroit. 

CONVENTION   OF   FIRE   AND   POLICE   TELF.GKAPH    SI'PEKINTENDENTS. 

The  third  annual  convention  of  the  Fire  and  Police  Telegraph 
Superintendents  and  Alunicipal  Electricians  will  be  held  at  Elmira, 
X.  Y.,  on  August  9  and  10.  All  city  ofiicials  are  invited  to  be  pres- 
ent. Papers  touching  on  electrical  matters  will  be  read  by  the  fol- 
lowing named  gentlemen:  Capt.  William  Brophy,  Boston;  S.  L. 
Wheeler,  Springfield.  Mass.;  John  W.  Aydon,  Wilmington,  N.  C. ; 
F.  B.  Foster,  Corning,  N.  Y.;  M.  W.  Mead,  Pittsburg,  Pa.  The 
headquarters  of  the  convention  will  be  at  the  Hotel  Langwell.  Mr. 
Will  Y.  Ellett  is  president  of  the  association,  and  Mr.  H.  F.  Black- 
well.  Jr.,  is  secretary. 

THE   STREET    RAILWAY    ASSOCIATION   OF   THE   STATE   OF   NEW   YORK. 

This  association  will  hold  its  sixteenth  annual  convention  at  the 
Hotel  St.  George,  Brooklyn,  N.  Y.,  September  13  and  14.  Papers 
on  the  following  engineering  subjects  will  be  read;  "Points  on  the 
Care  of  Dynamos;"  "Low  Joints,  How  to  Prevent  Them;"  "The 
Power  Station  from  an  Economic  Standpoint;"  "Track  Bonding, 
How  Can  We  Obtain  the  Best  Results?";  "General  Track  Construc- 
tion;" "The  Most  Approved  Method  of  Freight  and  Express  Ser- 
vice on  Suburban  and  Intenirban  Lines;"  "Are  Air  and  Power 
Brakes  on  Electric  Cars  Practicable?";  "The  Most  Approved  Plan 
of  Long-Distance  Power  Transmission;"  "The  Efifeot  Upon  Street 
Railroads  of   the  Application  of    Electricity  to  Steam  Roads." 

ELECTRICAL    PAPERS    AT    THE    MEETING    OF    THE   AMERICAN    ASSOCIATION 
For   THE   ADVANCEMENT   OF   SCIENCE. 

Among  the  papers  of  electrical  interest  to  be  read  before  Section 
D  of  the  American  Association  for  the  Advancement  of  Science  at 
the  coming  meeting  in  Boston,  August  22-27,  are  the  following: 
"High-Speed  Influence  Machines."  by  Charles  F.  Warner,  Cam- 
bridge, Mass.;  "Proposed  Methods  of  Determining  the  Frequency 
of  Alternating  Currents."  by  Carl  Kinsley,  Falls  Church,  Va.; 
"Combined  Absorption  and  Transmission  Dynamometer  for  Lab- 
oratory Purposes,"  by  Prof.  J.  J.  Flather,  Lafayette,  Ind.;  "On  the 
Use  of  a  Platinum  Resistance  as  a  Pyrometer  in  Boiler  Tests,"  by 
Prof.  F.  C.  Wagner,  Terre  Haute.  Ind.;  "A  Comparison  of  the 
Efficiency  of  the  Rheostat  and  the  Series  Parallel  Controller  for 
Electric  Cars,"  by  Prof,  Thomas  Gray,  Terre  Haute,  Ind. 

THE   AMERICAN    STREET   RAILWAY   ASSOCIATION. 

Papers  on  the  following  subjects  will  be  read  at  the  convention  of 
this  association  in  Boston  September  6  to  9: 

"Maintenance  and  Equipment  of  Electric  Cars  for  Street  Rail- 
ways," by  M.  S.  Hopkins,  electrician  Columibus  Street  Railway 
Company,  Columbus,  Ohio;  "To  What  Extent  Should  Railway 
Companies  Engage  in  the  Amusement  Business,"  by  W.  S.  Holmes, 
general  manager  Metropolitan  Street  Railway  Company,  Kansas 
City,  Mo.;  "The  Carrying  of  United  States  Mail  Matter  on  Street 
Railways,"  by  W.  S.  Dimmock,  general  superintendent  Omaha  & 
Council  Bluffs  Railway  &  Bridge  Company,  Council  Bluflfs,  la.; 
"The  Comparative  Earnings  and  Economy  of  Operation  Between 
Single  and  Double  Truck  Cars  for  City  Use,"  by  Richard  McCul- 
loch,  electrical  engineer  Cass  Avenue  &  Citizens'  Railway  Com- 
pany, St.  Louis,  Mo.;  "Inspection  and  Testing  of  Motors  and  Car 
Equipments  by  Street  Railway  Companies,"  by  Frederick  H.  Per- 
kins, electrical  engineer  Toledo  Traction  Company,  Toledo,  Ohio; 
"Cost  of  Electric  Power  for  Street  Railways  at  Switchboard,  Both 
Steam  and  Water,"  by  R.  W.  Conant,  electrical  engineer  Boston 
Elevated  Railway  Company,  Boston,  Mass. 


iron  seller  is  well  aware  of  the  fact  that  he  cannot  give  any  short 
description  of  the  qualities  important  to  the  dynamo-builder  by 
naming  one  of  two  "coefficients,"  as  for  other  purposes  he  might 
do,  by  naming  the  "coefficient  of  elasticity"  or  the  "coefficient  of 
rupture,"  etc.  As  there  is  no  general  theory  giving  reliable  formula: 
for  permeability,  hysteresis,  etc.,  in  terms  of  such  coefficients,  no 
other  method  remains  than  that  of  representing  the  magnetic  quali- 
ties by  drawing  their  respective  curves. 

To  render  this  method  a  standard  one  the  author  takes  the  lib- 
erty of  recommending  the  following  propositions  to  the  reader*; 

1.  In  order  to  give  a  full  representation  of  the  magnetic  qual- 
ties  of  any  sort  of  iron  it  is  supposed  to  draw: 

(a)  a  curve  of  induction  beginning  from  JC  =  (B  ==  0  and  running 
up  to  about  3C~  150  c.  g.  s.  units,  with  soft  iron,  or.3C=  300 
c.  g.  s.  units,  with  hardened ^ steel; 

(b)  a  hysteresis  curve  betweenJC  =  -(-  150  and.^lC  :=  —  150  c.  g.  s. 
units. 

(It  is  sufficient  in  this  case  to  draw  only  one-half  of  the 
cycle,  the  latter  being  symmetrical  on  both  sides  of  the  ,1C  = 
O  axis.) 

2.  The  unit  of  co-ordinates  should  be  taken 

(a)  for  the  values  of  induction  in  all  cases  i  mm  =:  100  c.  g.  s.; 

(b)  for  the  values  of  the  magnetizing  force:  with  soft  iron  (up  to 
150  c.  g.  s.)  2  mm  =  I  c.  g.  s.  unit  and  with  hardened  steel  (up 
to  300  c.  g.  s.)  2  mm  =  2  c.  g.  s.  units. 

3.  If,  in  printing  these  curves,  a  reduction  has  to  take  place, 
it  should  be  one-half  or  one-quarter  of  the  original  size. 

In  these  propositions  the  induction  iB  is  introduced.  This  might 
seem  more  practicable  than  the  calculating  of  the  intensity  of  mag- 
netization "3"  (4  T  0  -f-  OC  =  (B)  and  has  already  been  generally 
adopted.  Secondly.  The  values  of  the  abscissae  are  taken  as  the 
intensity  of  the  magnetizing  force,  3C,  and  not  as  ampere-turns 
per  ccfitimeter.  There  is  no  doubt  that  ampere-turns  per  centi- 
meter is  a  more  generally  used  quantity  than  intensity  of  the  mag- 
netic force, 3C.  But  by  accepting  the  latter  all  the  quantities  of  the 
curve  are  taken  in  e.g. s. units.  Besides,  this  way  of  representing  the 
curves  is  quite  generally  adopted  in  scientific  researches,  and  the 
reduction  JC  =  0.4  ampere-turns  per  centimeter  presents  no  dif- 
ficulty. 

The  chief  question  is,  whether  or  not  the  description,  given  by  the 
curves  above  proposed,  is  sure  to  be  a  full  and  reliable  specification 
of  the  magnetic  properties  of  iron. 

With  field  magnets  of  cast  steel  or  iron,  we  desire  to  know  the 
permeabiity  up  to,  and  a  little  above,  "saturation."  It  will  be  con- 
ceded that,  with  magnetizing  forces  up  to  150  c.g.s.  units,  this  point 
is  thoroughly  covered.  In  sheet  iron  for  alternating-current  ma- 
chinery the  hysteresis  losses  should  be  known,  and  it  is  confessed 
that  cycles  from  +  150  to  —  150  c.  g.  s.  are  not  the  ones  generally 
applied.  Nevertheless  this  cycle  will  enable  one  to  compare  the 
different  materials  in  this  respect.  To  facilitate  the  calculation  of  the 
hysteresis  losses  the  values  of  some  more  cycles  should  be  given, 
say  the  values  of  a  cycle  from  (B  =  +  10,000  to  —  10,000  and  of  a 
cycle  between  (B  =  -f-  5000  and  —  5000.** 

The  coercive  force  and  the  residual  magnetism  of  hardened  steel 
will  be  sufficiently  marked  in  a  cycle  from  JC  =  -f-  300  to  —  300  c.  g. 
s.  units. 

For  special  researches  the  unit  of  the  abscissa  coul4  be  enlarged 
to  4  mm  =  1  c.  g.  s.,  the  unit,  (B,  remaining  the  same.  Taken  all 
in  all,  a  general  adoption  of  the  convention  proposed  would  save  a 
great  deal  of  trouble  to  those  who  have  to  compare  often  mag- 
netic tests  of  different  materials;  a  standard  representation  allowing 
one  to  recognize  at  a  glance  the  superior  qualities  of  one  material 
compared  with  another. 

Fig.  7  on  page  116  shows  curves  drawn  on  coordinate  paper 
after  the  manner  described  above. 


Accumulators  in  German  Central  Stations. 


Units  in  Hagnetic  Testing. 


nV    DR.    HUIIERT    KATH. 

In  the  trade  of  dynamo-iron  it  has  become  the  custom  to  specify 
the  qualities  of  the  material  in  question  by  giving  an  "induction 
curve"   (or  "magnetizing"   or  "permeability"   curve),   because  the 


From  recent  statistics  it  appears  that  98  per  cent,  of  the  continu- 
ous current  central  stations  in  Germany  are  provided  with  accu- 
mulators, the  total  capacity  of  which  is  31  per  cent,  of  the  total 
power  of  these  stations.  Many  that  previously  did  not  have  accu- 
mulators have  now  added  them  as  the  most  convenient  way  of  en- 
larging the  station. 

*.'^l■e  "Elcctroleclinische  Ztitschrift,"  p.  407. 

"The  coefficient  of  hysteresis  losses  is  not  a  constant,  but  differs  up  to  40 
per  cent,,  as  researches  of  the  German  Reichstanstalt  h,ivc  shown. 
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Some  New  Isolated  Plants— I. 


L.\RGE  number  of  office  build- 
ings of  the  highest  class  have 
recently  been  finished  in  New 
York  city,  and  the  diversity  in 
some  features  of  their  isolated 
electrical  plants  makes  these 
installations  of  considerable 
interest,  the  descriptions  which 
follow  allowing  a  number  of 
interesting  generalizations  and 
conclusions  to  be  drawn. 

THE    EXCHANGE   COURT   BUILDING. 

One  of  the  largest  of  the 
modern  office  buildings  is  that 
located  on  Exchange  Place  and  fronting  also  on  Broadway  and 
New  Street,  the  building  being  constructed  around  the  three  sides 
of  an  areaway  known  as  Exchange  Court.  The  isolated  plant  is 
fed  with  steam  by  four  Babcock  &  Wilcox  water-tube  boilers  placed 
under  the  Broadway  sidewalk,  two  boilers  being  at  each  end  of  the 
boiler  room,  with  an  ample  coal  bin,  holding  40  tons  of  coal,  be- 
tween the  t\TO  pairs.  A  reser\-e  bin  is  also  provided,  holding  150 
tons.  The  coal  can  be  shot  into  either  of  these  bins  directly  from 
the  street.  Water  is  supplied  to  the  boilers  through  a  Ward  feed- 
water  purifier  and  an  Excelsior  feed-water  heater. 

The  generating  units  consist  of  six  Ames  engines  direct-coupled 
to  General  Electric  dynamos.  The  four  larger  dynamos  are  each  of 
loo-kw  capacity,  t%vo  of  them  being  coupled  to  17  x  16  engines,  and 
two  to  16  X  14  engines,  the  different  sizes  of  engine  cylinders  on 
the  same  generators  being  provided  for  the  two  varieties  of  work 
which  the  machines  will  carry.  The  heavier  cylinders  are  intended 
for  the  power  load,  and  the  lighter  ones  for  the  lighting  load,  on 
the  principle  that  the  power  load  is  a  very  variable  one  (consisting 
of  screw-type  elevators),  and  the  generators  are  therefore  capable 
of  carrying  without  overheating  much  higher  instantaneous  loads 
than  the  more  evenly  loaded  machines  used  in  the  lighting  service. 
On  account  of  this  capacity  for  carrying  brief  severe  overloads  a 
larger  engine  cylinder  can  be  used.  One  75-kw  and  one  so-kw  units 
are  also  provided  for  light  loads  and  for  properly  proportioning 
the  generating  capacity  to  the  load.  ,  Steam  and  exhaust  headers 
run  overhead  through  the  engine  room,  mounted  on  stanchions, 
and  every  engine  branch  is  dripped  through  a  separate  trap  attached 
just  above  the  stop  valve,  so  that  the  steam  in  all  the  piping  is  at 
all  times  dry,  and  an  engine  can  be  started  instantly  when  wanted 
without  danger  of  water  entering  the  cylinder.  One  of  these  traps, 
carefully  lagged,  appears  in  the  accompanying  illustration  of  one 
of   the  generating  units. 

The  plant  runs  at  no  volts,  and  is  therefore  unsuiled  for  break- 
do. vn  service  on  public  supply.  The  units  are  so  many  in  number, 
however,  that  this  is  hardly  necessary.  Nevertheless,  to  provide 
against  any  possibility  of  failure,  a  storage  battery  is  now  being 
installed,  consisting  of  sixty  cells  of  the  chloride  accumulator,  each 
cell  being  installed  with  thirty-one  plates,  giving  a  capacity  of  400 
amperes  for  ten  hours,  with  sufficient  room,  however,  for  ten  more 
plates,  if  it  is  found  desirable  to  increase  the  capacity  of  the  bat- 
tery. A  motor-driven  booster  is  to  be  installed  to  control  the  charg- 
ing and  discharging  of   the  accumulators. 

The  main  switchboard  is  of  no  little  interest,  being  arranged 
with  the  two  panels  at  each  end  receding  from  the  front  of  the 
board  at  an  obtuse  angle,  reducing  considerably  the  space  occupied 
by  the  board  and  rendering  the  arrangement  of  the  back  of  the 
board  rmich  more  compact  and  convenient.  The  main  panels  of 
the  front  and  these  two  side  panels  enclose  three  sides  of  a  con- 
venient room  about  12  feet  deep  behind  the  board.  This  is  shown 
in  one  of  the  illustrations.  The  switchboard  is  provided  with  two 
complete  sets  of  bus  bars,  one  for  power  and  one  for  lighting,  with 
a  powerful  ncrcw-opcrated  bus  junction  switch  on  the  face  of  the 
centre  panel.  Acpo»»  the  top  of  the  board  (sec  illustration)  is  the 
customary  row  of  illuminated  dial  Weston  station  in.struments, 
consi.'ktinK  in  this  case  of  the  six  machine  ammeters.  Below  these 
is  a  row  of  three  voltmeters,  the  middle  being  a  ground  detector 
with  ajTpropriatc  switches,  and  Hanking  it  on  either  side  is  a  volt- 
meter with  an  eight-point  vollm<?ter  switch  for  throwing  it  onto 
any  one  of  the  machines  or  either  set  of  bus  bars.  Below  the 
ground  detector  is  the  bus  junction  switch,  and  below  each  volt- 
meter is   3   Thomson   astati.:   inteur.itinv    w.nttmctcr   in   a   Ii.iiid-ome 


glass  case,  one  instrument  measuring  the  entire  power  load  and  the 
other  the  entire  lighting  load.  Below  these  instruments  are  six 
triple-pole,  double-throw  generator  switches  for  throwing  the  ma- 
chines onto  either  the  power  or  lighting  busses,  and  below  them, 
again,  are  six  Ideal  circuit  breakers  in  the  machine  circuits.  An, 
interesting  peculiarity  of  these  switches  is  the  fact  that  the  hinges 
are  used  for  carrying  current,  but  are  not  depended  upon,  separate 
clips  being  provided  each  side  of  the  hinge  to  grasp  the  blade,  these 
clips  being  mounted  on  the  same  base  and  stud  as  the  hinge  itself, 
thus  utilizing  the  carrying  capacity  of  the  hinge,  but  reinforcing  it 
with  clips  to  make  it  equal  in  conductivity  with  the  clips  grasping 
the  outer  ends  of  the  blades.  Each  pole  of  the  main  switches  con- 
sists of   two  blades. 

Of  the  two  receding  side  panels,  one  carries  the  switches  and 
circuit  breakers  of  the  power  feeders  and  th^  other  the  switches  of 
the  lighting  feeders.  There  are  no  indicating  instruments  in  the 
feeder  circuits,  and  no  circuit  breakers  in  the  lighting  feeders,  but 
the  latter  are  all  fused  on  separate  marble  panels  in  the  room  af  the 
rear  of  the  switchboard.  These  panels  appear  in  the  illustration  of 
the  back  of  the  board,  which  also  shows  the  ingenious  arrange- 
ment of  the  bus  bars.  The  four  positives  and  negatives  are  car- 
ried at  the  same  height  just  below  the  machine  rheostats,  the  two 
equalizers  being  farther  down.  It  will  be  seen  that  this  arrange- 
ment throws  all  heavy  copper  down  toward  the  floor,  the  lighter 
connections,  voltmeter,  rheostat,  lamp  wires,  etc.,  being  above  and 
clear  of  the  heavy  busses. 

The  si.x  passenger  elevators  in  this  building  are   Sprague   screw 


Panel  Box,  Exchange  Court  Bmilding. 

machines,  four  of  them  being  mounted  in  one  double-'deck  battery 
supplied  by  the  four  panels  shown  in  the  illustration,  the  other  two 
being  separately  mounted  in  another  part  of  the  building.  In  addi- 
tion to  these  there  are  three  electrically  driven  hoists  made  by  the 
same  company,  one  for  ashes,  one  for  safes  and  one  for  the  mam- 
moth gate  of  decorative  ironwork  spanning  the  court  entrance. 
This  gate,  which  is  shown  in  the  initial  illustration,  weighs  over 
5000  pounds,  and  is  not  countorweighted.  It  is  pushed  up  by  two 
plungers  from  below,  the  lower  ends  of  the  plungers  being  connect- 
ed by  chains  with  the  electrically  driven  hoist.  The  gate  was  built 
by  the  J.  B.  &  J.  M.  Cornell  Iron  Works. 

The  building  is  wired  for  5500  lights.  .Ml  the  electrical  work  was 
done  by  the  Tucker  Electrical  Construction  Company,  including 
a  complete  wiring  system  for  telephone,  telegraph,  ticker,  synchro- 
nous clock  service,  etc.  The  panel  boxes  are  unusually  neat,  being 
lined  throughout  with  marbleized  slate,  a  niarbloized  slate  cover 
being  mourvtt\l  on  the  inside  of  the  hardwood  door.  Mounted 
under  a  sheet  of  plate  glass  on  the  inside  of  this  cover  is  a  coni- 
|)lete  diagram  of  the  circuits  attached  to  the  switches  in  that  par- 
ticular panel  box,  with  data  as  to  the  sizes  of  the  conductors,  so 
that  it  may  be  instantly  told  whether  they  are  becoming  overloaded 
or  not.    The  chief   cngineor  of   this  plant  is  Mr.  C.  E.  Goodrich. 

the   WASHINGTON    LHK    INSUKANiK    IIUII.DING. 

On  the  1st  day  of  May,  \f^)7,  an  old  building  standing  on  the 
corner  of  Broadway  and  Liberty  Street  was  vacated  by  its  ten- 
ants |)reparalory  to  its  removal  to  make  way  for  .1  new  structure. 
On  the  first  day  of  May.  189H,  the  new  buililing,  twenty  stories 
high  and  of  the  most  elaborate  and  costly  construction— that  of  the 
Washington  Life  Insuranec  Company — was  opened  to  tenants. 
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Views  of  the  Isolated  Plant  of  the  ExcuAiNUE  Court  Bitlding. 


Frtnt  of  Switchboard. 
One  of  the  Generating  Sets. 
Two  of  the  Boilers, 


Back  of  Switchboard. 
Four  Elevalttr  Panels. 
The  Storage  Battery. 
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A  peculiarity  of  the  electrical  plant  of  this  building  is  the  fact 
that  there  was  no  consulting  engineer  connected  therewith.  The 
contract  for  the  dynamos,  switchboard  and  wiring,  including  the 
telephone  and  telegraph  circuits,  was  let  to  the  Western  Electric 
Company,  the  boilers  and  engines  being  contracted  for  separately. 
The  plant  is  supplied  with  steam  by  three  Babcock  &  Wilcox  boil- 
ers, three  Ball  &  Wood  horizontal  single-cylinder,  high-speed  en- 
gines being  direct-coupled  to  three  Western  Electric  multipola. 
generators,  two  of  w-hich  are  of  loo-kw  capacity  and  the  third  of 
50-kw  capacity.  These  generators  are  fitted  with  the  Western  Elec- 
tric. Company's  new  brush  holder,  combining  several  advantageous 
features.  The  brush  holding  studs  are  mounted  between  two  con- 
tinuous copper  rings,'  one  over  the  inboard  and  one  over  the  out- 
board end  of  the  commutator.  Alternate  brushes  are  metaUically 
connected  with  one  and  insulated  from  the  other,  thus  making  these 
rings  serve  as  cross-connecting  leads  in  addition  to  their  mechani- 
cal ser\'ice.  The  brushes  are  supported  from  the  field  yojce  on  a 
rocker  ring,  and  are  also  fitted  with  a  single  handle  for  raising 
them  all  or  for  simultaneously  increasing  or  reducing  the  pressure 
of  all  of  them  upon  the  commutator.  The  machines  are  also  fitted 
with  a  new  means  of  readily  connecting  together  the  series  field 
coils  with  accessible  low-resistance  joints.  The  plant  runs  at  no 
volts,  there  being  no  motors  of  any  consequence  in  the  building, 
which  is  wired  on  the  three-wire  system  and  fitted  with  breakdown 
ser\-ice  on  the  Edison  street  mains  at  220  volts.  When  running  on 
the  isolated  plant  the  positive  and  negative  lines  are  multipled,  and 
the  neutral  with  ample  copper  is  the  opposite  pole. 

The  switchboard  is  a  remarkably  neat  one,  surrounded  above  and 
below  with  a  handsome  brass  grating.  The  feeders  run  from  the 
switchboard  to  each  pair  of   floOrs  through  the  building,  no  circuit 


THE   CUSHMAN   BUILDING 

On  the  corner  of  Broadway  and  Maiden  T.-me  a  building  cover- 
ing a  plot  of  ground  but  24  x  48  feet  in  size  and  rising  to  a  height 
of     thirteen  stories,  all  told,  has  been  recently  erected,  and,  oddly 


Behind  the  SwrTCHBOAKD,  "Washington  Life  Building. 

enough,  fitted  with  a  complete  isolated  plant.  It  was  originally  in- 
tended to  supply  this  building  from  the  street  service,  but  it  being 
found  afterward  that  it  would  be  cheaper  to  run  its  own  plant,  in 
spite  of   the  small  size,  the  plant  had  to  be  designed  to  fit  into  the 
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breakers  being  providc-d  in  the  feeders,  which  are,  however,  fused  on 
separate  panels  mounted  behind  the  main  board.  The  lines  are  run 
entirely  in  iron-armored  conduit  to  marble-panel  boards  through- 
out the  building. 

The  engine  room  is  handsomely  finished  in  enameled  white  tile 
with  vitrified  tile  floor.  The  clc^'ato^s  of  this  building  are  hy- 
draulic. 

The  teUi)honc,  telegraph  and  signal  service  throughout  the  struc- 
ture is  remarkably  complotc,  being  fitted  with  a  main  slate  switch- 
board in  the  first  floor,  to  which  come  all  cables  from  the  streets. 
From  this  board  lead-covered  cables  arc  carried  in  the  wire  runways 
to  distribution  panel  boards  on  the  various  floors.  Each  cable 
covers  several  floors.  '  •  headed  for  the  branches.  The  tele- 
graph, ticker  and  cl<>.  .-tc.,  is  looped  throughout  the  build- 
ing, all  lines  luiiiR  put  ;  ■■'-■,  while  the  telephone  service  i.i  pro- 
vided with  indiixnidcnt  pmr  ,  from  the  main  swilchl)o;ird  up.  Krnni 
the  panel  boardi  on  the  cliffrrmt  floors  to  the  oflicts  these  sign.il 
wires  arc  run  :il>ovc  and  bchiml  a  moulding,  siniil.ir  in  »hapc  and 
I»osition  to  a  picture  moulding,  .ind  arc  cncloscil  beneath  a  sheet 
metal  cover.  All  of  this  work,  as  well  as  the  installation  of  the 
private  branch  exchange  of  the  Washington  Life  Insurance  Com- 
pany, was  done  by  t)ic  Western  Electric  Company,  under  the  par- 
ticular direction  of    Mr.  J.  M.  Parker,  of   the  contract  dcparlnicnt. 


spaces  between  the  structural  features  in  the  sub-basement,  and  this 
difficult  problem  was  left  to  the  consulting  engineers,  Messrs.  Os- 
terberg  &  Sutton.     . 

The  sub-basement  is  immodialcly  above  the  caissons  on  which  the 
building  rests,  and  is  divided  by  three  great  latticed  girders  into 
four  rectangular  spaces,  each  about  12  x  24  feet  in  size.  The  solu- 
tion of  the  pToblem  i)rcseiited  is  an  interesting  one.  In  the  first 
place  it  was  desirt-d  to  put  in  S])ragiie  screw-type  elevators.  These 
are  about  28  feet  long,  but  when  double-decked,  thanks  to  their 
very  lean  i>roportions,  they  could  just  be  squeezed  between  the 
struts  of  tlic  girders.  There  'being  evidently  no  room  for  a  boiler, 
Ibis  part  of  the  eiiuipment  was  omitted  and  steam  is  taken  from 
(he  mains  of  the  New  York  Safety  Sicam  Power  Company  and 
paid  for  by  meter.  In  such  a  small  plant  it  is  not,  of  course,  desir- 
able lo  run  more  t'lian  one  generating  unit,  and  on  account  of  the 
very  high  fi.xed  charge  of  a  breakdown  service,  which  is,  for  a 
pl.int  of  this  .size,  about  $()Oo  a  year  over  and  above  the  cost  of  cur- 
reiil,  it  was  considered  desirable  to  have  some  other  form  of  reli- 
able reserve  to  tide  over  a  brief  breakdown  to  the  generating  unit. 
Enr  this  reason  a  storage  battery  was  installed. 

The  four  small  rooms  available  arc  used  as  follows:  Tlii'  llrsl  fi 
ma<le  into  a  battery  room  and  is  divided  from  the  rest  of  the  sub- 
baseinent  by  a  Jiartilion  largely  of   glass  lo  keep  out  the  funics;  the 


July  30,  1S98. 


THE    ELECTRICAL     VS^ORLD. 


Ill 


second  is  tilled  by  the  generating  unit,  pumps,  hot  water  heater, 
etc.;  the  third  by  the  switchboard  and  the  battery  booster;  and  the 
fourth  constitutes  the  engineer's  headquarters,  desk  room,  etc.  The 
whole  is  finished  in  white,  with  an  enamel  tile  dado,-  a  vitrified  tile 
floor  and  eventually  a  white  finish  will  be  put  on  all  of  the  structural 
ironwork,  making  it  a  very  attractive  little  plant  in  spite  of  its  dis- 
advantageous location. 

The  generating  unit  consists  of  a  25-hp  Ideal  engine  coupled  to 
a  20-kw  Eddy  dynamo,  running  at  30a  r.  p.  m.  This  unusual  ratio 
of  engine  to  dynamo  capacity  was  chosen  because  of  the  fact  that 
engines  will  stand  without  any  danger  whatever  a  continuous  over- 
load much  greater  than  will  generators,  and  by  making  the  genera- 
tor of  ample  capacity  this  overload  feature  can  be  made  use  of, 
and  the  engine  can  also  be  kept  at  a  more  economical  point  of  cut- 
oflf,  with  a  good  economy  in  the  generator.  The  plant  runs  at  230 
volts  two-wire,  as  it  was  originally  planned  to  work  it  with  a  break- 
dow'n  service. 

The  switchboard  consists  of  two  panels,  one  for  carrying  the 
generator  and  feeder  switches,  the  other  the  storage  battery  and 
booster  control  mechanism,  and  is  flanked  on  either  side  by  the 
controlling  panel  of  one  of  the  Sprague  screw-type  electric  eleva- 
tors. Immediately  in  front  of  the  switchboard  stands  the  motor- 
driven  booster,  which  in  this  case  is  not  a  diflferential  machine   but 


THE    SINGER   BUII.UING. 

The  Singer  Manufacturing  Company,  which  is  well  known  to 
the  electrical  trade  through  its  association  with  the  Diehl  Manu- 
facturing Company,  has  recently  constructed  at  the  corner  of 
Broadway  and  Liberty  Street,  a  handsome  modern  ofliCe  building 
for  its  own  use  and  for  general  oflice  rental.  The  isolated  plant  is 
designed  on  some  novel  lines.  The  equipment  consists  of  four  Ball 
&  Wood  engines  direct-coupled  to  five  Diehl  dynamos.  Two  of 
these  units,  25  and  50  kw,  respectively,  are  used  lor  the  lighting 
service  and  three  of  35-kw  capacity  each  are  used  for  running  the 
elevators,  which  are  driven  by  Otis  electric  engines  equipped  with 
the  Leonard  system  of  control.  As  is  well  known,  this  system  of 
control  requires  a  generator  for  each  elevator,  there  being  no  rheo- 
stats to  cut  down  the  rush  of  current  in  the  motor  in  starting,  the 
excitation  of  the  generator  fields  being  controlled  by  a  rheostat 
in  the  car,  the  polarity  and  voltage  of  the  generator  being  deter- 
mined thereby.  With  the  motor  fields  constantly  excited  to  satura- 
tion from  a  separate  source,  the  direction  and  speed  of  the  motor 
depend,  of  course,  solely  on  the  polarity  and  excitation  of  the 
,  generator,  which  in  turn  is  directly  under  the  control  of  the  attend- 
ant in  the  car.  In  the  equipment  in  the  Singer  Building  the  dy- 
amo  armature  is  connected  directly  to  the  motor  armature  without 
even  a  switch  in  the  circuit,  there  being  no  provision  even  for  inter- 
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is  fitted  with  a  plain  shunt  winding  controlled  by  hand  through  a 
rheostat  on  the  board.  In  normal  operation  the  lighting  feeders  are 
run  directly  from  the  generator,  the  electric  elevators  are  connected 
directly  to  the  battery  and  the  booster  is  inserted  to  raise  the  dy- 
namo voltage  to  properly  charge  the  battery.  As  there  is  no  diflter- 
ential  winding  to  prevent  the  fluctuation  of  the  'battery  load  affect- 
ing the  charging  current,  the  latter  increases  somewhat  when  the 
elevajtors  take  current,  but  by  a  small  amount  when  compared  with 
the  total  current  taken  by  the  elevator  -motors.  The  fluctuation  of 
dynamo  voltage  is  thereby  rendered  negligible.  The  switching  ar- 
rangements are  so  arranged  that  the  motors  can  be  thrown  on  the 
generator,  the  lights  on  the  battery,  or  everything  can  be  throw-n 
together  with  the  booster  in  or  out,  or  boosting  up  or  down. 

The  battery  consists  of  n8  "chloride"  cells,  with  a  capacity  of 
400  ampere  hours  at  a  ten-hour  discharge  rate.  The  plates  are 
mounted  in  glass  jars,  which  are  supported  in  sand  trays  placed 
in  turn  on  glass  insulators  in  a  wooden  framework.  The  rear  tier 
is  triple-decked,  the  forward  tier  being  low^er,  so  that  a  comprehen- 
sive view  of  all  the  cells  can  be  obtained  from  the  engine  room. 
The  plates  of  adjacent  cells  are  not  burned  into  common  busses, 
but  the  busses  are  bolted  together  by  lead-covered  bolts,  thus  mak- 
ing the  cells  far  more  readily  removable  at  some  sacrifice  of  con- 
ductivity. The  steady  load  on  the  engine,  because  of  the  battery 
and  the  ability  of  shutting  down  at  times  of  light  load,  must  re- 
duce greatly  the  cost  of  steam,  which  for  the  months  of  May  and 
June   amounted  to  but  $70  and  $84  respectively. 

P.  M.  Mowrey  &  Co.  were  the  contractors  for  the  electrical  work, 
Che  chief    engineer  of    the  building  being  Mr.  John  Leudemann. 


changing  the  connections  of  the  dynamos  and  motors,  so  that  each 
dynamo  always  drives  tlie  same  motor,  unless  some  temporary  wir- 
ing is  put  in. 

The  current  for  exciting  the  elevator  dynamo  and  motor  fields 
and  operating  the  magnetically  controlled  elevator  brakes  is  taken 
from  the  ligthting  system,  and  the  following  electrical  safeties  are 
easily  provided.  A  slack  cable-stop  opens  the  supply  of  the  dy- 
nan>o  field  and  appHes  the  brake;  a  switch  operated  by  the  safety 
catch  on  the  car  accomplishes  the  same;  the  governor  in  the  head 
of  the  shaft  opens  the  dynamo  field  circuit,  but  the  opening  is 
shunted  by  a  resistance,  so  that  it  merely  serves  to  slow  the  ma- 
chine down.  A  limit  stop  worked  by  the  usual  screw  and  dog  ar- 
rangement on  the  machine  operates,  as  the  car  approaches  either 
limit  of  the  sihaft,  a  Geneva  lock  mechanism  by  which  resistances 
are  successively  inserted  into  the  dynamo  field  circuit,  thus  slow- 
ing the  machine  down  step  by  step  independent  of  the  operator, 
until  finally  the  brake  is  applied  as  the  car  reaches  the  limit.  The 
whole  system  is  a  most  simple  one.  the  entire  absence  of  switches, 
rheostats,  circuit  breakers  and  other  more  intricate  current-control- 
ling mechanism  in  the  motor  circuits  being  remarkably  dift'erent 
from  the  complications  of  other  control  systems.  One  of  the  ele- 
vators is  fitted  with  a  back  gear,  by  \v'hich  the  worm  of  the  tandem 
worm  gear  may  be  uncoupled  from  the  armature  shaft  and  driven 
at  a  considerably  slower  speed  than  the  latter.  This  is  intended  for 
use  in  lifting  safes  or  other  very  heavy  weights,  this  elevator,  its 
cable,  sheaves,  drum  and  gear  being  sufficiently  heavy  for  this,  and 
the  back  gear  allowing  the  engine,  dynamo  and  motor  intended 
for  running  lighter  loads  at  higher  speeds  to  caro^  this  heavy  load 
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at  a  lower  speed  with  no  greater  effort. '  The  three  elevator  gener- 
ators are  driven  by  two  engines,  two  of  the  generators  being 
mounted  on  opposite  ends  of  one  engine  shaft. 

A  novelty  in  elevator  signals  is  in  use  in  this  building,  each  floor 
being  represented  in   the  car  by  a  miniature  lamp,  which  is  illu- 


running  up  through  the  building,  with  fire  hose  connections  scat- 
tered throughout  the  dififerent  offices.  By  pressing  the  button  at  any 
point  a  chemical  stream  can  be  obtained  in  a  few  seconds'  time.. 
The  engineer  in  charge  of   this  plant  is  Mr.  H.  Bishop. 


The  Long-Uistance  Telephone. 


on  that  floor  is  pressed 
and  extinguished  when 
the  first  car  passes  that 
floor,  by  an  automatic 
machine  in  the  head  of 
the  shaft,  installed  by  the 
Elevator  Supply  and 
Repair  Company.*  By 
pressing  a  button  any 
operator  can  prevent  his 
car  from  extinguishing 
the  signals,  in  case  he 
does  not  stop  for  the 
passenger  signaling. 

The  switchboard 
shown  in  the  illustration 
carries  only  the  lighting 
system.  It  is  equipped 
with  lighting  and  power 
busses,    throw-over 

switches,  a  breakdown  switch  for  Edison  service  and  switches  and 
I.  T.  E.  circuit  breakers  in  all  of  the  feeders.  One  of  the  feeders 
runs  up  to  a  kitchen,  wherein  is  prepared  every  noon  a  lunoh  for  the 
president  and  officers  of  the  Singer  Manufacturing  Company,  the 
cooking  being  done  entirely  by  electricity.  It  is  intended,  when  the 
breakdown  service  is  installed,  to  equip  one  of  the  elevators  for  use 
with  the  street  current,  and  to  accomplish  this  the  armature  will  ,bc 
rewound  with  two  commutators,  which,  when  connected  in  series, 
will  make  the  machine  available  for  running  on  220  volts,  and,  of 
course,  a  suitable  form  of  controller  will  be  put  in. 

The  building  is  equipped  with  one  rather  unusual  application  of 
electricity,  and  that  is  an  electrically  controlled  trip  or  trigger  for  a 
4cy,  :  ''  -  •itionary  Champion  chemical  fire  engine.  Tliis  engine 
cii-  ,'\y  of   a  cylindric.ll  steel  tank  with  its  axis  mounted 

h''  in   journal.i.     The   tank   contains   sulphuric   acid   and 

bii  'i   soda,  and  these  chemicals  arc  mixed  when  the  tiink 

is  riiDtd  liiriiugh  one  half  a  revolution.  This  is  .ircomplishcd  by 
weights,  which  are  released  by  a  trigger  magnetically  operated,  the 
circuits  being  carried  to  many  pu»h  buttons  throughout  the  build- 
ing. Two  complete  tripping  mechanisms  and  two  sets  of  circuits 
are  provided,  two  push  buttons,  one  in  each  circuit,'  being  side  by 
side  at  .-ill  operating  points.    The  tank  discharges  into  a  itandpipe 

*Scc  Ttii  EtxcTdCAL  VVoRtD  September  4,  1897. 


The  use  of  the  long-distance  telephone  has  diminished'  passenger 
travel  on  the  railroads.  The  extent  of  the  loss  suffered  by  the 
railroads  is  not  very  well  known,  and  the  importance  of  it  is  not 
admitted  by  all;  but  the  newspapers  have  now  and  then  given  cer- 
tain definite  statements  from  well-informed  men,  says  the  "Railroad 
Gazette,"  from  which  the  following  is  quoted,  and  there  can  be  nO' 
question  that  the  value  of  the  telephone  is  increasingly  appreciated. 
Another  bit  of  significant  evidence,  reported  on  good  au- 
thority, is  the  statement  of  a  railroad  officer  that  the  business  of 
one  of  the  limited  trains  between  New  York  and  Chicago  has  been 
practically  ruined  by  the  telephone. 

This  result  is  not  very  surprising.  One  of  the  definite  objects- 
had  in  view  in  putting  on  2S-hour  trains  between  New  York  and 
Chicago  was  the  accommodation  of  brokers  and  business  men  of 
Chicago  and  the  Northwest,  who  demanded  quick  time.  Their 
trips  to  New  York  were  taken  on  occasions  of  utmost  importance, 
when  a  little  time  meant  thousands  of  dollars.  By  means  of  the 
"Limited"  thebrokeror  business  man  was  taken  to  New  York  in  the 

quickest  possible  way.  He 

talked  as  fast  as  he  rode 
and  made  an  equally 
quick  return  to  Chicago. 
The  business  ,  man  was 
willing  to  pay  the  price 
assessed  for  this  develop- 
ment in  rapid  transit. 

Then  came  the  intro- 
duction of  the  long-dis- 
tance telephone.  People 
at  first  were  slow  in  re- 
alizing its  benefits.  Slow- 
ly but  surely  they  have,, 
however,  come  to  ajppre- 
ciate  its  significance.  A 
broker  or  grain  dealer  in. 
Chicago  has  in  imind 
a  "big  deal;"  he  tele- 
;  graphs      to     New     York. 


ICi.KVATORs  IN  rifR  SiNor.u  liuiLnrNc. 

asking  for  certain  information  and  adds:  "Call  mc  up  by 
loiig-dist.uu'e  U'lephone  and  give  me  your  answer."  The  risiiU  is 
that  for  $15  or  $20  a  talk  is  hold  with  the  New  York  man.  Having 
received  the  telegram,  he  has  had  an  opportunity  to  conccnlratc  his 
exprcHsions  to  the  shortest  possible  statements;  he  has  even  jotted 
them  down  and  at  the  proper  time  calls  up  his  man  and  transacts. 
his  business.     So  it  is  done  every  day. 
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Electroplating  on  Wood. 

I!Y   C.    F.    BURGESS. 

An  electrical  industry  of  considerable  importance  is  that  which 
depends  upon  the  deposition  oi  metals  from  aqueous  solutions  ot 
their  salts  by  the  electric  current,  for  the  purpose  of  imparling  an 
ornamental  or  protective  coating.  The  increasing  uses  which  are 
being  found  for  such  coatings,  and  improvements  in  the  processes 
for  applying  them,  are  contributing  to  a  rapid  growth  of  this 
industry. 

This  work  is  confined  almost  entirely  to  the  deposition  of  a 
metal  or  alloy  of  metals  on  metallic  surfaces,  although 
the  deposition  of  metals  on  non-conducting  substances  is 
practiced  to  a  limited  extent  in  such  processes  as  the 
manufacture  of  parabolic  reflectors  in  which  the  metal  is 
deposited  on  a  prepared  glass  form,  from  which  the  coating  is 
afterward  removed,  and  in  the  production  of  electrotypes  which 
are  made  in  a  similar  manner,  wax  instead  of  glass  forming  the 
mould.  Most  books  treating  of  the  electro-deposition  of  metals 
refer  to  methods  for  coating  leaves,  flowers,  wood  and  other  non- 
conducting substances,  and  give  various  methods  for  so  doing. 
These  methods  are  usually  so  expensive  and  difficult  of  execution 
that  they  cannot  be  used  extensively,  though  it  is  reported  that  in 
Germany  the  plating  on  wood  has  become  an  industry  of  some 
importance. 

There  is  little  question  that  if  an  adhesive  coating  of  metal  could 
be  easily  and  cheaply  applied  to  wood  and  similar  materials  a  con- 
siderable demand  for  such  work  might  be  found.  Designs  carved 
in  wood  and  coated  w-ith  copper  and  brass  would  compete  with 
the  rather  expensive  copper,  brass  and  bronze  castings  used  for 
ornamental  purposes,  and  picture  frames  and  mouldings  could  be 
given  a  true  metallic  surface  instead  of  the  metallic  appearance, 
■which  is  usually  imparted  by  means  of  metallic  paints,  which  have 
little  durability.  The  wooden  handles  of  instruments,  such  as  are 
used  by  surgeons  and  dentists,  when  coated  with  nickel  would  be 
both  light  and  easily  cleaned  without  the  annoyance  of  the  handles 
becoming  loose  and  cracking  when  subjected  to  alternate  wetting 
and  drying.  Innumerable  instances  might  be  mentioned  where  a 
metallic  surface  is  desirable  where  great  strength  is  not  necessary 
and  where  lightness  is  advantageous,  in  which  the  electroplating 
process  might  find  application. 

The  prime  requisite  for  producing  such  a  deposit  electrolytically 
is  that  the  body  to  be  coated  shall  have  a  conducting  surface,  and 
it  is  with  the  formation  of  such  surfaces  that  the  various  processes 
have  to  deal.  After  such  surfaces  have  been  obtained  the  electro- 
deposition  is  quite  simple. 

Electrotypers  obtain  such  a  surface  by  applying  a  conducting 
graphite  to  the  wa.x  mould,  but  such  surfaces  not  only  require  con- 
siderable care  in  application,  but  they  are  not  adhesive,  which,  of 
course,  is  desirable  in  that  work,  but  would  be  a  drawback  if  a 
permanent  coating  is  required.  The  application  of  gold  leaf  and 
metallic  powders  is  open  to  the  same  objection.  An  ideal  coating 
would  be  one  in  which  the  fibres  are  thoroughly  impregnated  with 
a  metal,  and  it  is  with  the  view  of  forming  such  a  coating  that  the 
following  processes  are  used. 

As  the  metal  in  a  liquid  state  cannot  be  absorbed  by  the  wood, 
recourse  must  be  had  to  the  soluble  salts  of  metals.  By  immersing 
the  wood  in  solutions  of  such  salts,  the  surface  will  become  im- 
pregnated with  the  metal,  which,  however,  is  not  in  such  a  condi- 
tion that  it  will  conduct  the  electric  current,  for  there  are  no 
chemical  compounds  which  will  ofTer  sufiicient  conductivity  for 
the  purpose  in  view.  The  next  step  then  is  to  change  the  metal 
into  its  elementary  condition,  which  may  be  accomplished  by  a  re- 
duction process. 

The  usual  method  of  recovering  a  metal  from  a  compound  ',^  ^-y 
the  use  of  a  reducing  agent,  such  as  carbon,  in  the  presence  of  a 
high  heat,  but  such  process  is  prohibitive  on  account  of  the  action 
of  the  heat  on  the  wood  surface.  For  this  reason  an  easily  re- 
ducible salt  must  be  used,  which  will  not  require  the  application 
of  a  high  temperature  to  effect  the  liberation  of  the  metal;  such 
salts  being  those  of  gold,  silver  and  platinum. 

A  typical  process  of  such  a  nature  is  that  which  employs  a  solu- 
tion made  as  follow^s:'  1.5  g.  caoutchouc  and  4  g.  wax  are  dis- 
solved in  ID  g.  carbon  bisulphide,  and  this  is  mixed  with  solutions 
of  5  g.  phosphorus  in  60  g.  carbon  bisulphide  and  4  g.  powdered 
asphaltum  in  5  g.  turpentine.  After  immersing  the  wood  in  this 
solution  and  drying,  it  is  dipped  in  a  solution  of  2  g.  of  silver  ni- 
trate in  600  g.  water  until  the  surface  assumes  a  dark  metallic  ap- 


pearance, and  after  rinsing  in  water  it  is  finally  dipped  in  a  solu- 
tion composed  of  10  g.  gold  chloride  in  600  g.  water,  after  which 
it  is  ready  to  receive  the  electrolytic  deposit. 

A  somewhat  similar  method  is  the  employment  of  a  solution  of 
chloride  of  gold  or  platinum  in  sulphuric  ether,  to  which  a  solu- 
tion of  sulphur  in  some  heavy  oil  is  added.  On  slightly  heating 
this  compound  a  sufficient  consistency  is  attained  to  allow  a  film 
being  laid  on  the  surface  to  be  plated.  The  object  treated  in  this 
way  is  moderately  heated  in  a  muflle  until  sulphur  and  chlorine 
are  completely  volatilized,  the  gold  or  platinum  adhering  firmly 
to  the  surface.' 

In  a  recent  paper  by  Cowper-Cowles"  on  the  electrolytic  proc- 
ess for  the  manufacture  of  parabolic  reflectors,  a  simple  method 
is  given  for  rendering  glass  surfaces  conducting,  which  might  pos- 
sibly be  applicable  to  surfaces  of  wood.  It  is  as  follows:  The 
surface  is  dipped  into  a  solution  consisting  of  .5  per  cent,  of  silver 
nitrate,  .5  per  cent,  of  caustic  potash,  and  .25  per  cent  glucose. 

None  of  these  methods  have  been  tried  by  the  writer,  but  it  is 
quite  evident  that  they  have  one  or  more  of  the  following  objec- 
tions: expensive  materials,  danger  to  workmen,  and  time  and  care 
necessary  for  the  operation.  With  the  view  of  obtaining  some 
process  for  obtaining  this  first  metallic  coating,  which  should  be 
free  from  these  objections,  some  work  was  carried  on  in  the  elec- 
tro-chemical laboratory  of  the  University  of  Wisconsin,  and  with 
quite  satisfactory  results. 

The  purpose  was  to  employ  materials  less  expensive  than  the 
silver  and  gold  salts,  and  to  effect  the  reduction  by  utilizing  the 
reducing  action  at  the  cathode  of  the  electrolytic  cell.  The  inten- 
sity of  the  reducing  action  at  the  cathode  depends  upon  various 
conditions,  such  as  current  density  and  nature  of  electrolyte,  and 
is  due  to  liberation  of  the  materials  which  exist  in  the  solution  as 
the  electro-positive  ions.  If  a  solution  of  a  metal  salt  is  used  in 
which  the  metal  is  the  positive  ion,  that  metal  will  be  deposited 
with  a  reasonably  low-current  density,  and  little  or  no  reducing 
action  will  occur.  If  the  current  density  be  increased  so  that  hy- 
drogen  is  liberated,  or  if  a  solution  be  used  in  which  hydrogen  is 
the  positive  ion,  the  well-known  reducing  action  of  hydrogen  may 
be  noted.  If  a  potassium  or  sodium  salt  be  used  in  the  electrolyte,, 
the  reducing  action  is  much  more  marked. 

The  intensity  of  the  reducing  action  at  the  cathode  may  be  taken 
as  approximately  proportional  to  the  amount  of  polarization  at 
that  electrode,  when  unattackable  electrodes  are  used.  Some 
measurements  which  were  made  to  determine  these  values  gave 
the  following  results.  Employing  carbon  electrodes  the  maximum 
cathode  polarization  was  found  to  be.  with  XaCl,  l.oo  volt;  with 
NH.Cl,  .73  volt;  with  HCl.  .32  volt;  with  KOH,  i.ij  volt.  These 
figures  would  indicate  that  the  potassium  and  sodium  salts  are  the 
best  to  use  for  the  purpose  in  view,  and  this  was  confirmed  upon 
trial. 

The  following  is  a  description  of  the  process  by  means  of  which 
a  metallic  surface  on  wood  and  other  non-conducting  materials  has 
been  obtained.  The  wood  is  first  immersed  in  a  saturated  solution 
of  copper  sulphate,  and  then  thoroughly  dried,  leaving  the  pores 
of  the  surface  filled  with  copper  sulphate.  On  exposing  to  the 
action  of  hydrogen  sulphide  gas,  or  immersing  it  in  an  aqueous 
solution  of  that  gas,  the  copper  in  the  sulphate  is  changed  to  cop- 
per sulphide.  A  copper-conducting  wire  of  small  diameter  is  then 
wrapped  uniformly  around  the  object  so  that  each  portion  of  the 
surface  shall  be  within  about  one-half  inch  of  the  copper  conductor, 
and  it  is  suspended  as  a  cathode  in  a  solution  of  common  salt 
(NaCI).  A  current  density  of  a  rather  high  value  is  used,  and  the 
cathode  products  will  decompose  the  copper  sulphide,  the  action 
being  represented  by  the  following  fo>mulK: 

CuS  +  H:  =  H.S  +  Cu. 

CuS  +  Naj  =  Na=S  +  Cu, 

CuS  +  Na  -f  H  =  NaHS  -f  Cu. 
Metallic  copper  is  thus  set  free.  This  coating  is  black  and  without 
a  metallic  appearance,  but  it  conducts  the  current  as  desired.  It 
forms  first  at  the  points  of  contact  of  the  wire  and  the  wood  and 
gradually  spreads  over  the  entire  surface,  the  time  necessary  for 
this  operation  being  about  ten  minutes,  using  the  proper  solution 
and  current  density.  The  object  may  then  be  transferred  to  the 
copper  sulphate  or  other  plating  bath,  where  a  coating  to  any  de- 
sired thickness  may  be  obtained. 
The  coating  thus  formed  will  be  an  exact  reproduction  of  the 

■  "L'EIectricien,  Vol.  XIT.,  1896.  p.  208. 

'  "London  Electrician,"  1889,  p.  no. 

"  "Journal  Inst.  Elec.  Eng.,"  March,  1898. 
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surface  of  the  wood,  the  grain  being  clearly  shown,  and  will  be 
sufficiently  adhesive  to  stand  grinding  and  burnishing. 

The  purpose  of  transforming  from  copper  sulphate  to  the  sul- 
phide is  to  render  the  salt  insoluble  in  water.  Otherwise,  on  plac- 
ing the  article  in  the  bath  of  sodium  chloride,  the  copper  sulphate 
would  be  redissolved  and  no  continuous  coating  could  be  formed. 
Ine  copper  sulphide,  on  the  contrary,  js  quite  insoluble,  and  it  is 
also  more  easily  reduced  to  the  metallic  state. 

Copper  compounds  are  preferable  to  similar  compounds  of  the 
other  common  metals,  owing  to  the  high  conductivity  of  copper 
and  the  less  stable  compounds  which  it  forms. 

In  the  process  just  described  a  separate  bath  is  used  for  the  re- 
duction of  the  sulphide,  but  this  may  be  just  as  readily  accomplished 
is  some  metallic  bath  where  the  metal  is  deposited  simultaneously 
with  the  reduction  of  the  sulphide.  A  potassium  copper  cyanide 
solution  is  such  a  one  that  the  processes  of  reduction  of  the  copper 
sulphide  and  the  deposition  of  the  metal  from  the  solution  maj'  be 
carried  on  simultaneoush-,  for  here  the  potassium  forms  the  electro- 
positive ion,  while  the  CuCy:  is  the  negative.  The  copper  is  de- 
posited b3'  a  secondary  reaction. 

A  solution  of  silver  nitrate  used  in  place  of  the  copper  sulphate 
will  enable  the  process  to  be  carried  on  more  rapidly,  though  the 
greater  cost  of  the  silver  salt  is  a  disadvantage. 

If  the  material  to  be  plated  is  one  which  will  expand  on  absorb- 
ing moisture,  it  will  do  so  when  placed  in  the  plating  bath.  Con- 
sequently, after  it  has  received  its  metallic  coating,  upon  drying 
it  will  contract  and  thus  cause  the  coating  to  wrinkle  up  and  be- 
come loose.  This  may  be  avoided  by  leaving  the  object  in  the  bath 
for  only  a  short  time;  then  drying  it,  and  repeating  the  process 
until  the  desired  thickness  is  obtained.  Or,  the  following  process, 
which  I  have  used  satisfactorily,  may  be  employed: 

The  wood  is  first  immersed  in  hot  paraffin,  which  it  readily  ab- 
sorbs, and  is  thus  rendered  impervious  to  moisture.  It  is  then 
placed  in  gasoline,  which  dissolves  the  paraffin  near  the  surface  and 
renders  it  capable  of  absorbing  the  metallic  salt.  The  trouble 
caused  by  expansion  is  thus  entirely  removed. 

By  the  above  process  articles  of  wood,  vulcanized  fibre,  and  hard 
rubber  have  been  given  firm,  adhesive  coatings  of  copper,  nickel, 
zinc,  silver,  etc.,  which  were  capable  of  being  polished  as  readily 
as  though  deposited  on  metallic  surfaces,  and  the  process  appears 
to  be  one  which  might  readily  be  put  to  commercial  use.  It  at  any 
rate  shows  one  of  the  many  ways  in  which  the  oxidizing  and  re- 
ducing actions  which  take  place  at  the  electrodes  of  an  electro- 
lytic cell  may  be  put  to  a  practical  use. 


Valuable  Electrical  Patents  of  One  Week. 


A  surprising  number  of  patents  covering  processes  or  machines 
which  have  already  reached  a  wide  use  in  the  arts  was  issued  on 
July  19.  Among  these  are  the  following:  The  solenoid  controller 
of  the  Walker  Company;  the  regulating  switch  for  boosters  and 
auto-converters  manufactured  by  the  Westinghouse  Company;  the 
cast -in  field  magnet  used  by  the  Walker  Company;  the  sectional  or 
button  rheostat  manufactured  by  the  American  Electric  Heating 
Corporation;  and  a  modification  of  the  Sayers  winding.  Other 
patents  of  interest  arc  those  covering  the  division  of  field  magnet 
poles  to  prevent  distortion,  the  patent  being  owned  by  the  Siemens 
&  llalske  Electric  Company;  a  means  of  feeding  three-wire  direct- 
current  circuits  with  single  commutator  rotarics,  patented  by  Mr. 
B.  G.  I^ammc;  and  a  contact  button  elc-ctric  railway  system  p.itentcd 
by  Prof.  S.  H.  Short. 


London's  Second  Underground  HIectric  Railway. 


The  Waterloo  &  City  Railway,  an  electric  road  about  I'/i  miles 
long,  and  running  in  deep  tunncU  under  the  Thames,  was  recently 
opened  to  tralTic,  The  road  connt-cts  the  Waterloo  terminus  of  the 
Lon<lon  Sc  Southwestern  Railroad  with  the  Mansion  House.  It  has 
no  intermediate  Mations,  and  will  be  operated  with  a  fivc-minulc 
service,  the  time  between  tcrminnU  being  five  minutes,  with  a  max- 
•  "-d  of  as  mile*  per  hour.  The  trains  consi.nt  of  four 
a  (leating  rapacity  for  204  persons.  Each  end  car  is  fitted 
v,Ah  two  mfftors.  givinx  four  motors  per  Irain.  The  acceleration 
ami  rct.irdalion  of  the  tniins  arc  grrcatly  aided  by  the  considerable 
grades  from  each  terminal  downward  to  the  section  beneath  the 
river. 


The  Siemens  and  Halske  Magnetic  Testing  Apparatus.* 

BY    DR.    HIBEKT    KATll. 

Magnetic  measurement  has  become  a  matter  of  great  importance 
ever  since  the  first  dynamo-electric  machine  was  constructed;  and 
a  good  deal  of  pains  has  been  taken  to  find  suitable  methods. 
Nevertheless  magnetic  testing  with  these  methods  maj'  appear  to 
be  a  troublesome  thing,  when  compared  with  the  simplicity  of 
other  measurements;  for  example,  the  determination  of  electrical 
resistance.  However,  the  fault  is  not  with  the  methods  or  with  the 
apparatus,  but  it  is  caused  by  the  want  of  any  theory,  giving  a  full 
account  of  all  magnetic  properties  concerned  in  terms  of  a  few  func- 
tions and  "constants."  If  such  constants  were  defined,  it  would  be 
an  easy  task  for  apparatus  builders  to  construct  a  handy  instru- 
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ment  for  determining  them.  As  a  matter  of  fact,  if  the  question  is 
only  to  determine  single  values,  there  are  many  simple  and  skill- 
fully constructed  instruments  admirably  adapted  for  this  purpose. 
However,  as  matters  are,  a  thorough  knowedge  of  the  qualities  of 
any  iron  can  be  acquired  only  by  ascertaining  the  whole  set  of 
values,  as  they  are  represented  by  general  consent,  by  "magnetiza- 
tion curves"  or  "curves  of  induction."  But  the  methods  which 
enable  us  to  take  these  curves  with  some  reliability — as,  for  instance, 
the  magnetometric  or  ballistic  methods — are  hardly  fit  to  be  em- 
ployed by  unskilled  persons,  requiring  a  great  deal  of  attention 
even  with  the  learned  physicist.  For  these  reasons  it  is  proper  to 
call  attention  to  an  apparatus,  which  will  give  scientific  accuracy 
and  yet  which  may  be  worked  by  unskilled  hands. 

In  order  to  state  more  precisely  what  is  meant  by  "magnetic 


values"  we  may  briefly  recall  those  magnetic  properties  of  iron 
which  are  important  to  the  electrician.  Fig.  i  represents  the  usual 
form  of  induction  curve,  the  magnetizing  force  X'  being  the  ab- 
scissa and  the  induction  (B  the  ordinate.  0  A  M  (Fig.  l)  repre- 
sents what  is  generally  called  the  curve  of  induction,  sometimes 
also  the  "virginal  curve,"  as  it'begins  from  the  non-magnetic  state 
of  iron,  (B  =  0,  //  =  O.    This  is  the  principal  curve  wanted  for  the 

ffi 

calculation  of  field-magncls,  giving  by  the  ratio  ft  = the  "per- 

X 
mcability"  corresponding  to  each  value  of  .U'  or  (R.  The  curve  M  R 
K  M  is  obtained  by  beginning  with  a  high  value  of  JC,  decreasing  to 

•A  pnpcr  rciirl  on  April  j6  licforc  llic  KIrldrotrcliniscltc  Vcrcin,  Hrrltn,  nnd 
cummunicatctl  by  the  nulhur.  Sec  alio  "KIrklrutrclinisclic  Zciliclirid,"  June 
3j.  1898. 
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zero,  reversing  the  magnetizing  force,  and  increasing  again  to  the 
same  negative  value  of  K;  returning  in  the  same  way  to  M  (Mi  Ri 
A'l  71/),  completing  a  "cycle  of  magnetization." 


placed  before  the  public  by  its  inventor,  Mr.  Koepsel,  in  1894.*  The 
improvements  in  methods  of  magnetic  measurement  and  magnetic 
materials  since  then  led  the  author  to  some  modifications  of  the  ap- 
paratus and  to  the  construction  of  suitable  accessory  instruments. 

The  apparatus  (Fig.  2)  consists,  as  Figs.  3  and  4  show,  of  an  iron 
yoke,  /,  embracing  a  cylindrical  space  in  which  is  placed  the  mov- 
able coil,  s,  wound  upon  a  rectangular  frame  and  pivoted  on  a 
vertical  axis.  The  frame  is  maintained  in  its  zero-position  by 
means  of  springs,  one  of  which  is  to  be  seen  in  Fig.  3  above  the 
frame  of  .s. 

The  ends  of  the  testing-bar,  P,  are  fixed  into  the  yoke  by  means 
of  the  clamping-pieces,  K,  and  screws.  5  is  the  magnetizing  coil, 
which  is  so  wound  as  to  give  a  magnetizing  force  eqtial  to  one  hun- 
dred times  that  of  the  magnetizing  current  "m"  in  absolute  units. 
Through  the  movable  coil,  j,  an  auxiliary  current,  kept  constant 
during  each  test,  is  passed.  The  scale  of  the  apparatus  reads  di- 
rectly the  values  of  induction  (B,  per  square-cm.  section  of  the 
bar,  even  for  sections  diflfering  from  the  normal.  To  eflfect  this,  the 
current,  h,  in  the  coil,  s,  has  only  to  be  chosen  inversely  propor- 
tional to  the  section  of  the  bar. 

The  principle  of  the  apparatus  is  the  reverse  of  that  of  the  modern 
type  of  ammeters.  Instead  of  measuring  the  intensity  of  a  current 
sent  through  a  movable  coil  between  the  poles  of  a  permanent 
electromagnet,  as  is  done  in  the  meter,  the  current  in  the  coil,  s,  is 
kept  constant  and  the  varying  intensity  of  the  induction  in  the  bar 
or  the  magnetism  of  the  electromagnet  is  indicated  by  the  deflec- 
tions of  the  needle.    Some  turns  of  wire  round  the  yoke,  which  are 
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A  cycle,  like  the  one  described,  thus  defines  the  losses  by  alternat- 
ing-current magnetization,  which  are  of  importance  in  transformers 
and  other  alternating-current  machinery.  To  test  samples  of  hard 
steel  for  permanent  magnets,  a  cycle  of  magnetization,  taken  up  to 
magnetizing  forces  of  say  300  c.  g.  s.  lines,  will  be  sufficient.  The 
value  of  the  ordinate  when  ,TC  =  0 — viz.,  R  or  Ri — is  the  residual 
magnetism,  and  the  value  of  X  when  (S>=  0 — viz..  A'  or  A', — is  the 
coercive  force. 

Since  eddy-current  losses  are  not  solely  dependent  on  the  mag- 
netic cycle,  they  cannot  be  expected  to  be  indicated  by  a 
magnetic  testing  apparatus.  Methods  allowing  measurements  of 
eddy  currents  will  therefore  be  somewhat  difficult  and  require 
special  arrangements. 

The  requirements  for  a  magnetic  testing  apparatus  can  be  stated. 
according  to  the  above  remarks,  as  follows:  The  apparatus  should 
not  be  difficult  to  work,  and  it  should  enable  the  operator  to  take 
magnetization  curves  similar  to  those  represented  by  Fig.  I  within 
any  reasonable  range  of  magnetizing  forces.  The  test-pieces  should 
be  simple  in  form. 

The  Siemens  &  Halske  magnetic  testing  apparatus  will  enalilc 
anyone  to  make  tests  in  the  way  pointed  out  above.     It  was  first 


Fit:.   3. 

to  be  seen  in  Fig.  3,  are  connected  in  series  with  the  coil,  5,  and 

•See  The  Electrical  World,  vol.  XXIII,  p.  649;  vol.  XXIV,  pp.  81,  ju,  266. 
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serve  a  special  purpose.  The  lines  of  force  in  the  magnetizing  coil, 
S,  outside  of  the  specimen,  would  exert  a  disturbing  efifect.  This 
is  compensated  for  by  creating  an  inverse  magnetization  of  the 
j-oke  by  means  of  passing  the  current,  m,  through  these  turns. 


-amg  ^^ 


Fig.  6 

Figs.  5  and  6  represent  the  whole  magnetic  testing  arrangement, 
consisting  of  the  magnetic  testing  apparatus,  a  resistance,  IFm,  for 
regulating  the  magnetizing  current,  m,  the  battery,  E  E  E,  and  the 
resistance,  IVh,  for  the  auxiliary  current,  h.  The  battery  (4  volts) 
which  gives  the  magnetizing  current,  m,  is  supposed  to  be  placed 
aside,  as  well  as  the  amperemeter  for  measuring  the  currents,  m 
and  h,  which,  being  of  the  permanent  magnet  type,  ought  to  be 
placed  at  some  distance  so  as  not  to  influence  the  indications  of  the 
apparatus. 

The  influence  of  the  earth's  field  is  reduced  by  placing  the  appa- 
ratus always  in  the  same  angular  position. 

To  measure  both  the  currents  m  and  h  with  a  Siemens  and 
Halske  milli-volt  and  ammeter  of  l  ohm  resistance  the  plug-switch 
shown  to  the  extreme  left  in  Fig.  s   has  been  constructed. 

The  manipulation  of  the  arrangement  is  very  easy.  The  testing 
piece  is  chosen  200  to  270  mm.  long,  and,  if  a  cylindrical  bar,  6  mm. 
in  diameter;  in  case  of  laminated  iron,  strips  of  5  mm.  breadth  are 
made  into  a  bundle  about  5  mm.  thick.  After  having  fixed  the 
testing  piece  the  current,  h,  is  adjusted  to  correspond  with  the  sec- 
tion. To  take  a  curve  like  0  AM,  Fig.  I,  the  operator  simply 
closes  the  commutator,  U  (Figs.  4  and  6),  and  moves  the  sliding 
contact  of  rheostat,  IVm,  from  point  to  point,  reading  at  each  step 
the  value  of  K  as  shown  by  the  ammeter  and  that  of  (B  on  the  in- 
strument dial.  To  take  a  hysteresis  cycle  the  manipulator  com- 
mences with  a  high  value  of  the  magnetizing  force,  for  example,  150 
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As  was  noted  above,  the  curves  obtained  in  the  apparatus  are 
almost  the  same  as  the  "absolute  values"  which  would  be  derived 
from  magnetometric  observations  of  an  ellipsoid.  The  proof  of  this 
is  given  by  the  test  which  was  made  on  the  apparatus  recently  by 
the  German  Physikalisch-Technische  Reichsanstalt.  Two  bars,  one 
of  fairly  hard  steel,  the  other  of  very  soft  iron,  were  first  tested  in 
the  apparatus;  and  then  the  corresponding  curves  of  absolute  values 
were  determined.  The  results  are  plotted  in  Fig.  7,  giving  the 
upper  halves  of  the  cycles.  By  "absolute  values"  are  meant  values 
derived  from  ring  or  ellipsoid  measurements,  ballistic  tests  on 
yokes  giving  but  approximate  values. 

Of  the  tests  with  the  steel  bar,  the  dotted  line  was  derived  from 
the  ellipsoid,  and  the  full  line  from  the  apparatus.  To  obtain  the 
absolute  values  from  the  readings  on  the  apparatus  a  correction  of 
3C  has  to  be  made  for  each  point  of  the  curve.  On  the  left  side  of 
the  Fig.  7  the  correction  curves  are  plotted  separately,  showing 
how  far  and  in  which  direction  every  point  of  the  original 
curve  has  to  be  displaced  (parallel  to  the  axis  of3C)  in  order  to 
meet  the  "absolute  curve." 

With  the  soft  iron  bar  it  would  have  been  impossible  to  draw 
the  ellipsoid  curve  beside  the  curve  of  the  apparatus  on  account  of 
their  proximity;  however,  the  correction  curve  is  given.  In  most 
testing  the  correction  may  be  treated  as  a  negligibly  small  quantity. 
For  soft  iron  apparently  it  is  very  small,  and  even  with  harder  ma- 
terial it  is  small  relatively  to  the  breadth  of  the  curve.  If  the  cor- 
rections are  once  made  the  test  in  the  apparatus  is  as  rigorously  ac- 
curate as  could  be  wished,  even  in  scientific  measurements. 


The  Effects  of  Temperature  on  Insulation  Materials. 


In  the  1897-98  issue  of  "The  Technograph,"  published  by  the  en- 
gineering societies  of  the  University  of  Illinois,  Prof.  William  Esty 
gives  the  results  of  a  series  of  tests  of  insulation  resistance  of  several 
materials  at  varying  temperatures.    The  abrupt  fall  of  the  resistance 
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Via.  7. 

r.  f(.  $.  units.    The  slldind  contact  may  be  auppoacd  to  rest  on  con- 
fact  No.  3.    It  is  turned  then  to  No.  4,  S to  24;  then  Ihc  current 

is  rcvcr.icd  and  the  sliding  contact  moved  gradually  from  24  to  3. 
The  corresponding  readings  give  the  curve  (Fig.  t),  M  R  K  M. 


of  many  in.itcriala  used  in  armature  and  field'  insulation  at  tempera- 
tures njiproxiniating  those  at  which  such  jiarls  run  is  shown  in  the 
accompanying  curves.  It  may  be  seen  that  dry  linen  gives  the 
highest  specific  resistance,  approaching  the  vertical  asymptote  at 
50°  C.  Paraflln  paper  comes  next  and  silk  clolli  next,  etc.,  in  the 
list  of  materials  rxprrimciitcd  with,  there  bring  a  great  difTcrcncc 
between  (he  resistance  of  these  materials  and  sonic  others,  such  as 
manilla  paper  and  muslin. 
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Dynamos,  Motors   and  Transformers. 

ELECTRIC  GENERATORS.  Parshall  and  Hobart.  Lond. 
"Engineering,"  July  8. — A  continuation  of  their  long  serial  (see 
"Digest"  last  week).  In  discussing  commutator  heating  they  give 
practical  information,  some  of  which  is  as  follows:  Copper 
brushes  may  be  used  to  a  density  of  200  amperes  per  sq.  in.  of 
contact  surface  and  even  higher  in  small  machines;  carbon  brushes 
should  preferably  not  be  run  above  40  amperes  per  sq.  in.  of  con- 
tact surface  except  in  small  machines,  while  under  good  con- 
ditions much  higher  densities  may  be  used;  the  pressure  need  sel- 
dom exceed  2  pounds  per  sq.  in.  of  bearing  surface;  20  oz.  per  sq. 
in.  is  good  practice;  in  railway  motors  this  is  considerably 
greater.  At  a  peripheral  com.mutator  speed  of  2500  ft.  per  min- 
ute, which  corresponds  to  good  practice,  the  rise  of  tempera- 
ture of  the  commutator  will  seldom  exceed  20°  C.  per  watt  sq.  in.; 
this  may  be  greater  with  arrangement  for  ventilating;  the  rise 
of  temperature  should  preferably  not  exceed  50°  C.  for  run- 
ning at  full  load.  The  contact  resistance  of  carbon  brushes  at  20 
oz.  per  sq.  in.  of  bearing  surface  and  at  ordinary  current  den- 
sities and  speeds  is  about  0.03  ohms  per  sq.  in.  of  contact  surface 
on  each  brush;  the  contact  resistance  for  copper  brushes  need  not 
exceed  l-io  of  this,  and  with  good  conditions  will  be  less.  In  esti- 
mating the  friction  loss,  the  coefficient  of  friction  under  favorable 
circumstances  is  about  0.3.  The  application  of  these  constants  is 
illustrated  with  an  example.  Careful  tests  fail  to  show  any  consid- 
•erable  decrease  in  contact  resistance  on  increasing  the  brush  pres- 
sure beyond  20  oz.  per  sq.  in.,  nor  does  it  change  greatly  for  differ- 
ent speeds  and  current  densities.  The  loss  through  windage  and 
bearing  friction  is  dependent  on  the  nature  of  the  design  and  the 
method  of  driving:  in  certain  high-pressure  alternators  it  ranges 
from  I  to  3  per  cent.;  large,  direct-coupled,  slow-speed  generators 
will  have  considerably  less  than  i  per  cent.,  and  those  of  1000  kw 
or  over  should  have  a  friction  loss  well  within  J-^  per  cent.  A 
discussion  of  the  design  of  the  magnetic  circuit  is  then  begun;  the 
solution  of  the  magnetic  problems  is  generally  largely  empirical 
on  account  of  the  very  great  difficulty  in  calculating  the  magnetic 
leakage  and  of  determining  the  precise  path  of  the  flux  in  the 
non-magnetic  material:  analogies  between  electric  and  magnetic 
circuits  are  misleading;  for  calculating  purposes  it  is  assumed  that 
the  magnetic  Hux  distributes  itself  according  to  the  reluctance  of 
the  several  paths  between  any  two  points;  the  difference  of  the 
magnetic  potential  between  two  points  is  equal  to  the  sum  of  the 
several  reluctances  between  these  points  multiplied  by  the  flux  den- 
sity along  the  line  over  which  the  reluctances  are  taken;  the  pro- 
portion of  leakage  flux  increases  with  the  flux  density  in  the  core 
and  with  the  magnetic  force.  The  reaction  of  the  armature  is  dis- 
cussed; with  generators  and  leading  brushes  the  reaction  is  op- 
posed to  the  field  magnets  and  increases  the  leakage;  with  motors 
and  leading  brushes  it  increases  the  flux  and  diminishes  the  leak- 
age; in  an  alternating  generator  it  diminishes  the  flux  with  a  lag- 
ging armature  current  or  increases  it  with  a  leading  current:  in  a 
transformer  with  a  lagging  current  it  diminishes  the  effect  of  the 
primary  current,  and  with  a  leading  current  it  increases  it.  The  ef- 
fective flux  is  equal  to  the  resultant  magneto-motive  force  divided 
by  the  reluctance  of  the  magnetic  circuit;  the  effects  of  these  re- 
actions must  therefore  be  carefully  calculated  in  the  design  of  a 
magnetic  circuit;  there  is  no  fixed  ratio  between  the  amounts  of 
copper  and  iron  required  to  produce  a  certain  magnetic  flux;  the 
most  economical  result  is  arrived  at  by  a  series  of  trial  calculations; 
the  energj'  used  in  the  field  magnets  with  continuous  current  ma- 
chinery should  not  usually  exceed  i  to  1.5  per  cent.,  depending  on 
the  size  and  speed;  in  transformers  the  conditions  are  different,  and 
the  general  design  consists  in  securing  a  definite  efficiency  and  sat- 
isfactory thermal  conditions  for  minimum  cost  of  material  and 
labor.  In  continuous  current  dynamos  the  armature  reaction,  as  a 
factor  in  determining  the  field  magnets,  is  of  greater  importance 
now  than  heretofore,  as  the  sparking  and  heating  limits  have  been 
increased;  there  are  numerous  examples  of  good  dynamos  in  which 
the  magneto-motive  force  of  the  armature  at  full  load  is  equal  to 
those  of  the  field  magnets,  and  in  certain  satisfactory  dynamos 
constructed  by  one  of  the  authors  it  was  50  per  cent,  greater; 
this  increases  the  series  coils  for  a  compound  machine;  from  prac- 
tice it  is  found  that  the  component  of  the  armature  magneto- 
motive force  opposing  the  magnets  is  from  18  to  30  per  cent,  of  the 
total  armature  magneto-motive  force  corresponding  to  a  lead  of 
the  brushes  of  9  to  15  per  cent,  of  the  distance  between  the  neutral 
points.  The  armature  reaction,  therefore,  greatly  increases  the  ma- 
terial in  the  field  magnets  by  increasing  the  economical  length  of 
the  magnet  coils  and  cores,  which  in  turn  increases  the  leakage. 
The  output  of  alternators  is  now  limited  largely  by  the  regulation 
as  distinguished  from  the  heating  limit;  for  inductive  lines  for 
power  purposes  they  are  frequently  designed  with  one-half  the 
armature  reaction  that  would  be  used  for  lighting:  a  fuller  discus- 
sion of   the  reaction  in  alternators  is  promised.    In  continuous  cur- 


rent machines  the  general  practice  is  to  laminate  only  the  pole 
faces,  but  in  alternators  the  cores,  at  least,  should  be  laminated  for 
their  entire  length;  the  pulsations  of  the  flux,  due  to  the  varia- 
tions in  the  reluctance  are  greatest  in  the  inductor  type,  and  are 
one  of   the  objections  of   most  varieties  of   this  type. 

THREE-BRUSH  REGULATION  FOR  DYNAMOS.— Lond. 
"Elec,"  July  8. — ^An  illustrated  description  of  the  Sayers  automatic 
method.  If  an  additional  brush  bears  on  the  commutator  about 
midway  between  the  others  the  voltage  between  this  brush  and 
either  of  the  others  is  practically  the  same,  and  about  half  the  volt- 
age of  the  machine;  if  a  load  is  then  put  on  the  armature  the  field 
is  distorted  and  the  voltage  between  the  middle  brush  and  the  back- 
Ward  main  brush  is  reduced,  while  the  other  is  increased,  the  effect 
being  proportional  to  the  load  within  certain  limits,  depending  on 
the  permeability  of  the  system.  If  the  shunt  of  the  machine  be 
wound  to  give  the  light-load  ampere  turns  with  half  the  machine 
voltage  it  may  be  coupled  with  one  end  to  the  forward  main  brush 
and  the  other  end  to  the  middle  brush;  an  increased  load  w-ill  then 
cause  an  increased  voltage  on  the  shunt,  and  therefore  increased 
ampere  turns,  tending  to  a  constant  voltage  on  the  machine  termi- 
nals, or  even  a  rising  characteristic.  The  results  of  some  expe- 
riences with  a  300-ampere  machine  are  given  in  the  form  of  curves 
and  tables,  first  with  the  shunt  connected  in  the  ordinary  way  and 
then  in  the  new  way;  in  the  latter  case  the  rise  of  pressure  on  the 
shunt  between  no  load  and  full  load  is  22  per  cent.;  there  was  no 
detrimental  sparking  at  the  middle  brush,  which  was  of  carbon, 
one-quarter  inch  thick.  The  arrangement  can  be  easily  applied 
to  any  existing  machine  having  more  than  one  coil  in  series  (pro- 
vided there  is  an  even  number  of  coils),  the  coils  being  connected 
in  parallel  to  adapt  them  to  half   the  voltage. 

COUPLED  MOTORS  FOR  VARIABLE  SPEEDS.  Carus- 
Wilson.  Lond.  "Elec.  Eng.."  July  8. — A  brief  abstract  of  a  Physi- 
cal Society  paper  describing  the  action  of  two  electric  motors 
coupled  so  that  they  will  drive  at  different  speeds.  The  two  shafts, 
which  are  in  line,  are  fitted  with  a  bevel  gear  working  with  an  in- 
termediate gearing  w-hose  axis  is  at  right  angles  to  that  of  the 
shafts,  and  which  is  free  to  rotate ;  by  running  the  two  motors  at 
different  speeds  the  revolution  of  the  intermediate  wheel  will  de- 
pend on  the  differeuLC  between  the  two  speeds  or  on  their  mean, 
thus  enabling  any  variation  of    speed  to  be  produced. 

PRACTICAL  USE  OF  SINGLE-PHASE  MOTORS.  Hoad- 
ley.  Lond.  "Elec.  Rev.."  July  8. — An  article  on  the  use  of  such 
motors  in  England  chietly  in  connection  with  the  Worcester  plant, 
in  which  the  single-phase  current  is  used  more  for  motor  work 
than  in  any  other  town  in  England,  except  London;  the  aggregate 
of  the  motors  connected  is  90  to  100  horse-power.  He  endeavors 
to  show  that  it  is  both  practical  and  convenient  to  use  such  mo- 
tors, and  that  the  interference  in  the  supply  of  the  light  is  not  as 
great  as  has  been  claimed:  the  difficulties  that  exist  are  either  not 
very  great  or  can  be  overcome  with  more  knowledge  and  ex- 
perience. Some  data  concerning  these  motors  is  given,  and  the 
charge  for  such  power  is  discussed.  Otherwise  there  seems  to  be 
nothing  important  in  the  article. 


THREE-PHASE,  TWO-PHASE  TRANSFORMER.  McKis- 
sick.  "Amer.  Elec,"  July. — .A  short  article  on  the  design,  con- 
struction and  test  of  a  2.5-kw  transformer  of  this  kind;  the  object 
was  to  determine  how  far  theory  dictated  correct  practice:  the 
method  of  the  design  was  due  to  Ryan  and  the  Scott  method  of 
phase  transforming  was  used. 

PHASE  TRANSFORMERS.— "Amer.  Elec,"  July.— A  short, 
illustrated  article  of   an  elementary  nature. 

COMPOUNDING  AND  EQUALIZING  CURVES.  Borden. 
"Amer.  Elec,"  July. — 'Some  curves  obtained  from  three  direct- 
connected  dynamos. 

Lights  and  Lighting. 

LIGHTING  A  HALL.— Lond.  "Elec  Eng.."  July  8.— Answers 
to  a  request  to  compare  the  annual  cost  of  lighting  a  large  hall 
by  incandescent  and  arc  lamps. 


PROPER  METHOD  OF  ILLUMINATION.  Bowman. 
"Elec.  Rev.,"  July  20. — A  reprint  in  full  of  the  paper  which  was  ab- 
stracted in  the  "Elec.  World."  July  9,  p.  44. 

Power. 

COST  OF  WHOLESALE  POWER.— Lond.  "Elec,"  July  8.— 
In  the  leading  editorial  of  that  issue  the  figures  concerning  the 
Lachine  Rapids  plant  as  given  in  Walbank's  recent  paper,  are  sum- 
marized and  deductions  are  made  therefrom  for  the  distribution  of 
electrical  energy  from  coal  fields,  as  in  Great  Britain  such  large 
water  powers  do  not  exist.  It  is  thought  that  the  ste,^m-driven 
machinery  would  cost  about  as  much  as  the  water  power  plant  on 
so  moderate  a  fall  as  at  these  rapids,  and  therefore  this  item  re- 
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mains  about  the  same;  the  cost  of  fuel,  which  must  be  added,  is 
assumed  to  be  0.2  cents  per  unit,  based  on  a  constant  full  load, 
hence  this  represents  the  cost  which  should,  be  added  in  order  to 
give  the  price  at  which  power  could  be  furnished  from  coal  fields; 
the  wholesale  supply  in  that  country  from  such  a  plant  would  there- 
fore not  exceed  o.6'cents  per  unit  at  the  substations,  and  a  price  of 
I  cent  per  unit  for  wholesale  or  continuous  consumption  might 
therefore  be  profitable.  (An  abstract  of  Walbank's  paper  is  re- 
printed in  the  same  issue.) 

ECONOMY  IN  POWER  INSTALLATIONS.  Eberle.  Lond. 
"Engineering,"  July  8. — A  long  abstract,  with  numerous  tables  and 
some  curves,  of  the  article  noticed  in  the  "Digest,"  October  30; 
another  abstract  in  English  was  noticed  in  the  "Digest,"  Jan.  15.   . 

Traction. 

CUTTING  OUT  BROKEN  TROLLEY  WIRES.  Folco. 
"Elek.  Zeit.,"  July  /. — A  brief  description  of  an  arrangement 
which  he  suggests  by  means  of  which 'a  trolley  wire  which  has  bro- 
ken and  thereb}-  becomes  grounded  is  cut  out  of  circuit.  Ordi- 
narily when  this  occurs  the  circuit  breaker  at  the  station  should 
open  the  circuit,  but  it  will  only  operate  when  the  ground  connec- 
tion is  very  good,  for  otherwise  the  current  will  not  be  great 
enough;  his  apparatus  overcomes  this  objection.  The  switches  for 
cutting  out  sections  are  replaced  by  his  automatic  apparatus,  the 
coils  for  which  are  not  connected  in  the  main  circuit,  but  in  a  spe- 
cial circuit,  which,  under  normal  conditions,  is  almost  entirely 
without  current:  when  the  wire  is  broken  the  main  current  must 
pass  through  this  coil  of  the  last  automatic  apparatus,  through 
which  it  has  to  tiow'  to  the  break;  this  will  operate  the  cut-out  at 
that  point.    The  arrangement  is  shown  diagrammatically  in  the  ad- 


joining figure,  in  which  A  A  is  the  trolley  wire  and  S  a  feeder; 
four  of  the  automatic  cut-outs  are  shown  below,  and  the  circuits 
will  explain  themselves;  if  the  wire  should  break  and  be  grounded 
between  any  two  of  the  cut-outs,  then  the  nearest  cut-out  between 
it  and  the  station  will  operate  and  all  the  sections  beyond,  as  also 
both  ends  of  the  broken  wire  will  be  disconnected.  One  of  the 
conditions  is  that  current  must  be  flow'ing  to  cars  beyond  the  break, 
which  condition  is  generally  fulfilled;  the  end  sections,  as  well  as 
the  one  to  which  the  feeder  is  connected  are  not  protected,  but 
ihey  may  be  made  as  short  as  is  desired. 

UNDERGROUND  RAILWAY  IN  LONDON.— Lond. 
"Elec."  July  8. — Extracts  from  the  prospectus  of  the  Brompton 
and  Piccadilly  Circus  Railway  Company,  which  it  is  proposed  to 
construct  between  South  Kensington  and  Piccadilly  Circus  by 
means  of  the  double  deep-tunnel  system.  The  length  of  double 
track  is  to  be  2  miles,  and  the  tunnels  11.5  ft.  in  diameter;  there 
are  7  stations  in  all,  and  the  single  trip  is  to  occupy  ten  minutes; 
the  detailed  estimated  expenses  are  given,  and  a  comparison  made 
.vith  those  of  the  Liverpool  and  the  City  and  South  London  rail- 
ways. 

MONT  SALEVE.  Jacquin.  "L'Eclairagc  Elec,"  July  2.— .\ 
long,  illustrated  description  of  this  electric  mountain  railway  near 
Geneva.  This  line  was  opened  in  1892,  and  is  said  to  be  the  oldest 
rack  and  pinion  line  which  is  operated  electrically. 

H.-\LIFAX. — Lond.  "Elec,"  July  8. — An  illustrated  description 
of  this  new  trolley  line. 

SLIDING  BAk  CONTACT.  Stobrawa.  Lond.  "Elec.  Rev.," 
July  8. — .\  translation  in  abstract,  with  the  illustrations,  of  the  ar- 
ticle noticed  in  the  "Digest"  June  12. 

.\UTOMOBILES.  Reyval.  "L'Eclairage  Elec,"  July  2.— Illus- 
trated descriptions  of  those  made  by  a  French  company,  including 
.1  diagram  of  the  controller;  the  motors  drive  the  rear  wheels  by 
means  of  a  chain. 


RENTED  POWER  OF  RAILWAYS.— "Amer.  Elec,"  July.— 
Repliei  received  t^i  an  inquiry  by  that  journal  sent  to  the  various 
railway  companies  in  this  country  which  rent  or  purchase  their  pow- 
er from  other  com;).iiii'S,  and  asking  thorn  the  price  which  they 
pay  for  the  jKJwer.  No  (s"-neral  summary  can  be  given,  as  the  condi- 
tions in  the  various  c.r-cs  arc  so  different. 

APPLICATION  OF  ELECTRICITY  TO  STEAM  RAIL- 
WAYS. Brands.  "Elec.  Rev.,"  July  20. — A  rejjrint  of  a  short  pa- 
per read  before  the  .\mcrican  Railway  Master  Mechanics'  Asso- 
ciation. He  reviews  the  various  methods  by  which  electricity  can 
be  applied  to  heavy  electric  railway  work,  and  believes  it  is  safe  to 
say  that  the  possibilities  in  the  near  future  will  overstep  even  the 
most  sanKuiiK-  <rpTtation^. 

Installations,  Systems   and  Appliances. 

ACCUMULATORS  FOR  LIGHTING  AND  TK.AC'HON 
SY.STRMS.  Rider.  Lond.  "Elec.  Enn.,"  July  8— A  reprint  of  his 
Municipal  Electrical  .^ssflciafion  paper.  He  discusses  and  de- 
scribes the  various  applications,  sphowinK  the  methods  of  connect- 
ing the  batteries,  and  discussing  the  a'lvantaKcs.  The  efficiency  of 
the  aTiimulators  in  watts  will  seldom  exceed  7.S  per  cent,  under 
ordinary  conditions;  the  prime  cost  of  a  battery  for  a  given  kw 
output  and  (or  a  five-hour  discharge    is  roiufhly  the  jamc  as  for 


steam  dynamos  and  boilers  for  the  same  output.  For  the  contin- 
uous current  lighting  station  he  shows  two  systems  of  connecting 
for  the  three- wire  system;  in  the  first,  most  of  the  dynamos  are 
connected  directly  to  the  outer  mains  only,  there  being  two  sep- 
arate dynamos  for  balancing  the  accumulators  and  the  circuits,  reg- 
ulating cells  being  cut  in  and  out  as  required;  he  thinks  it  much 
better,  however,  to  have  the  battery  charged  and  discharged  as  a 
whole,  in  order  to  treat  all  cells  equally,  and  this  is  not  possible 
with  this  arrangement;  he  therefore  recommends  another,  which  is 
preferable;  in  this  all  the  dynamos  are  connected  directly  across 
the  outers,  two  smaller  ones,  in  series,  having  a  middle  wire  connec- 
tion besides;  there  are  no  regulating  switches  at  all,  except  when 
the  battery  is  being  discharged;  no  variation  of  the  voltage  of 
the  dynamos  is  required  in  charging,  as  the  extra  voltage  is  added 
to  the  voltage  of  the  bus  bars  by  means  of  a  small  booster  in  the 
charging  circuit;  there  is  one  of  these  on  each  side  of  the  system; 
during  discharge  the  pressure  is  varied  by  means  of  back  E.  M.  F. 
cells.  For  alternating  current  lighting  stations  he  also  advocates 
the  use  of  accumulators,  as  they  can  be  used  as  a  standby  for  the 
exciting  plant,  or  in  small  stations  to  run  the  plant  during  the 
hours  of  light  load,  through  the  medium  of  a  motor  alternator; 
the  plant  could  conveniently  consist  of  an  engine,  motor  and  dy- 
namo on  the  same  shaft,  with  a  clutch  coupling  between  the  en- 
gine and  the  two  dynamos,  which  latter  are  permanently  connected; 
during  the  daytime  the  engine  would  drive  both,  the  continuous 
current  dynamo  charging  the  cells,  whereas  when  the  engine  is 
shut  down  the  continuous  current  dynamo  is  used  as  a  motor  to 
drive  the  alternator.  The  great  advantage  of  using  accumulators 
in  traction  power  houses  is  shown  by  ineans  of  a  load  curve,  where 
it  was  found  that  with  this  addition  one  dynamo  will  easily  do  the 
work  of  two,  and  can  be  kept  at  a  very  regular  load,  so  regular,  in 
fact,  that  lighting  could  be  done  from  the  same  machines;  the  bat- 
teries are  then  connected  directly  to  the  bus  bars  without  any  reg- 
ulating switches,  but  they  must  then  be  of  ample  size,  with  a  low 
internal  resistance,  and  the  dynamo  should  be  shunt-wound  with  a 
falling  characteristic;  a  booster  is  used  for  fully  charging  the  cells. 
In  order  to  assist  the  battery  to  discharge  when  the  total  load  ex- 
ceeds the  ovitput  of  the  dynamos  at  a  charge  when  the  load  is  less, 
a  compound-wound  booster  is  sometimes  used,  as  is  shown  in  an  . 
illustration;  it  is  motor-driven  and  has  two  field  windings  in  oppo- 
sition to  one  another;  when  the  line  current  is  equal  to  the  output 
of  the  dynamos  the  two  windings  neutralize  each  other  and  the 
booster  will  develop  no  voltage,  but  when  the  line  current  is  less 
the  shunt  winding  will  predominate,  and  the  'booster  will  charge 
the  cells,  whereas  when  the  line  current  is  greater  a  series  wind- 
ing will  change  the  polarity  and  add  pressure  to  the  battery  circuit, 
helping  it  to  discharge.  The  great  complication  in  the  use  of  au- 
tomatic switches  and  the  irregular  chargings  of  the  cells  are 
strong  arguments  against  their  use;  they  will  not  be  necessary 
when  the  battery  is  large  enough  to  do  its  work.  Accumulators 
are  also  of  great  service  in  the  substations  at  the  ends  of  long  trac- 
tion systems.  He  recommends  the  use  of  batteries  when  tramways 
are  supplied  from  lighting  stations,  which  is  greatly  to  the  advan- 
tage of  the  latter;  during  the  evening  the  machines  could  be  used 
for  lighting,  and  the  accumulators  for  traction,  while  after  mid- 
night the  batteries  could  he  charged,  so  that  the  load  on  the  boilers 
and  engines  is  nearly  constant.  The  discussion,  which  is  reprinted, 
is  favorable  to  the  use  of   accumulators. 

250-VOLT  INSTALLATIONS.  Passavant.  "Elek.  Zeit.,"  July 
7. — A  reprint  of  a  recent  paper  in  which  he  describes  a  new  mate- 
rial and  sonre  new  wiring  accessories  for  250-volt  lighting  systems; 
an  illustration  is  given  of  an  improved  form  of  switchboard  for  in- 
stallations in  houses,  the  chief  oibject  of  which  is  to  avoid  the 
short  circuiting  occurring  where  formerly  the  wires  crossed  near 
each  othi-r.  For  fuses  one  of  the  largest  companies  in  Germany 
has  found  that  silver  wire  offers  a  very  excellent  material;  it  is 
much  more  reliable  than  lead  and  for  smaller  cross-sections  it  can 
be  made  much  more  reliably  and  accurately  than  when  lead  is 
used;  the  interior  part  of  the  plug  fuses  is  filled  with  plaster  of 
paris;  up  to  25  amperes  these  fuses  are  very  satisfactory.  A  device 
is  also  described,  the  object  of  which  is  that  fuses  for  different 
currents  cannot  be  inserted  in  the  same  screw  plugs;  a  small,  me- 
tallic ring  in  the  socket  prevents  any  but  the  proper  plug  from  ue- 
ing  screwed  in  and  held  fast  in  the  socket:  fuses  for  even  stronger 
currents  than  25  amperes  arc  now  also  made  of  silver,  cither  as 
single  wires  or  as  several  in  parallel;  tests  have  been  made  up  to 
200  amperes.  He  claims  that  apparatus  now  exi.sts  which  is  very 
satisfactory  for  voltages  up  to  250,  and  is  finite  reliable.  Switches 
should  be  determined  to  a  certain  extent  by  the  watts — lihat  is,  a 
good  switch  for  20  amperes  at  100  volts  would  be  reliable  for  10 
amperes  at  200  volts;  he  claims  that  an  installation  intido  for  250 
volts  is  even  more  reliable  than  one  for  125  volls.  partly  because 
the  current  is  smaller  and  partly  because  any  faults  will  develop 
very  quickly.  The  di'-cussion  is  also  published,  but  .appears  to  con- 
tain nothing  of    importance. 

CENTRAL  STATION  .ST.\TI.STICS  FOR  GERMANY. 
— "Elec.  Zeit.,"  July  7. — A  very  complete  table  of  statistics,  cover- 
ing nineteen  full  pages  of  data  for  the  year  (Tiding  March  l;  there 
arc  also  included  a  summary  and  some  editorial  remarks;  only  such 
central  stations  arc  included  which  supply  whole  cities  or  dis- 
tricts. The  ninnber  of  central  stations  is  .175;  the  conliiiuous  cur- 
rent is  exclusively  used  in  81  per  cent,  of  all  the  stations,  anil  rq)rc- 
scnls  59  per  cent,  of  the  total  power;  this  does  not  include  tliose 
which  also  use  the  singlc-ithasc  or  three-phase  alternaling  current; 
the   number  of    conlinuous-ctirretit  stations   has   greatly   increased, 
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but  the  percentage  of  the  total  power  is  slightly  less,  owing  to  the 
fact  that  one  large  station  has  also  adopted  the  three-phase  cur- 
rent; 89  per  cent  of  the  continuous  current  stations  use  accumu- 
lator's to  the  amount  of  31  per  cent,  of  the  total  power  of  the 
stations;  accunuilators  have  been  added  to  many  of  these,  in  order 
to  enlarge  die  capacity  of  the  station.  The  number  of  alternating- 
current  stations  has  increased  only  slightly,  but  the  power  repre- 
sented has  increased  more;  twenty-nine  stations,  as  compared  with 
twenty-six  for  the  previous  year,  use  the  alternating  current  alone, 
and  represent  14.706  kw;  the  number  of  three-phase  stations  in- 
crea'sed  from  sixteen  to  twenty-three,  and  the  power  represented  is 
14,195  kw,  an  increase  of  more' than  84  per  cent;  besides  these, 
there  are  fifteen  using  the  three-phase  and  continuous  current  and 
live  using  the  alternating  and  continuous  current;  these  compara- 
tive figures  are  given  in  a  separate  table;  58  per  cent  of  all  the- 
stations  are  run  exclusively  with  steam,  and  this  represents  84  per 
cent,  of  the  total  power;  14  per  cent,  use  water  power  exclusively, 
and,  although  their  number  has  increased,  the  total  power  has  di- 
minished; those  using  water  power  and  steam  have  increased  con- 
siderably—namely, from  45  to  76 — and  the  power  from  5255  to  9224 
kw;  the  number  of  stations  using  water  alone  are  almost  exclu- 
sively of  Mess  than  too  kw.  and  are,  therefore,  only  quite  small; 
36.5  per  cent,  of  all  the  stations  are  run  partly  by  water  power;  gas 
pow-er  is  being  used  more,  but  almost  exclusively  for  small  sta- 
tions. 61.6  per  cent. — that  is,  more  than  half  the  stations — have 
a  capacity  of  less  than  100  kw;  142  have  from  loi  to  500  kw,  20 
from  501  to  1000:  14  from  looi  to  2000,  8  from  2001  to  5000,  and  3 
with  more  than  5000  kw;  the  largest  station  in  Germany  is  one  of 
those  in  Berlin,  having  a  capacity  of  6708  kw.  During  the  past 
year  the  increase  has  been  quite  great;  the  number  of  continuous 
current  stations  using  no  accumulators  has  diminished;  the  total 
motor  load  has  increased  greatly.  Another  table  gives  the  numbei 
of  lights  and  the  power  of  motors  connected,  making  a  total  of 
111,539  kw'j  the  motor  load  being  28.9  per  cent.  Anotlier  table 
gives  what  is  called  the  "degree  of  saturation"  of  a  number  of  the 
cities  in  connection  with  the  lighting;  this  gives  the  number  of  in- 
candescent and  arc  lamps  (the  latter  reduced  to  the  former)  per 
1000  inhabitants;  this  is  greatest  in  Bremen,  where  it  is  338;  in 
Berlin  it  is  178;  in  Hamburg.  134;  in  some  of  the  smaller  cities  it 
is  nearly  300. 

WINCHESTER.— Lond.  "Elec.;'  and  "Elec.  Eng.,"  July  8.— A 
brief,  illustrated  description  of  this  plant,  which  has  been  erected 
for  a  capacity  of  6000  lamps  of  8  cp;  there  is  a  battery  of  accumu- 
lators of  230  cells,  and  the  balance  on  the  three-wire  system  is 
maintained  by  motor-driven  boosters,  or  what  is  called  a  balancing 
transformer. 

EDINBORO'.  Xewington.  Lond.  "Elec.  Eng.,"  July  8.— A  re- 
print of  a  recent  paper  giving  a  brief  description  of  this  plant, 
which  was  designed  by  Professor  Kennedy.  There  are  four  direct- 
coupled  sets  at  390-kw  capacity,  two  for  the  low-tension  continu- 
ous-current system  and  two  for  the  high-tension  alternating-current 
system;  two  batteries  of   accumulators  are  also  used. 

WAKEFIELD.— Lond.  "Elec.  Rev.,"  July  8.— An  illustrated  de- 
scription of  this  single-phase  alternating^urrent  plant,  in  w'hicb 
2000  volts  are  used  in  the  feeders  and  400  volts  on  a  three-wire 
system  in  the  distribution;  there  is  also  a  four-cell  refuse  -destruc- 
tor plant  in  connection  with  thi.s. 


UNIFORMITY  IN  PLANT  AND  APPARATUS.  Wording- 
ham.  "El'ty,"  July  20. —  A  reprint  of  the  paper  noticed  in  the 
"Digest  "  July  9. 

Wires,  Wiring  and  Conduits. 


ELECTRIC  \\'IRING.  Gardner.  "Amer.  Elec,"  July.— Va- 
rious comments  on  changes  which  have  developed  in  wiring  meth- 
ods. He  does  not  favor  the  plain  gas  pipes  with  wires  dranm  into 
them;  in  a  wooden  timber  building  he  thinks  porcelain  work  is  the 
safest. 

Electro-Physics  and  Magnetism. 

ROTATION  OF  CATHODE  RAYS.  Braun.  "Wied.  Ann.," 
No.  6;  abstracted  briefly  in  Lond.  "Elec,"  July  8. — A  thin  bundle 
of  cathode  rays  strikes  a  fluorescent  screen  at  the  end  of  a  vacuum 
tube;  a  bar  magnet  penetrates  through  the  vacuum  through  this 
screen,  and  is  protected  by  a  glass  tube;  the  rays  then  form  a  ring 
around  the  bar  magnet.  He  investigated  "whether  this  ring  rep- 
resents the  influence  of  cathode  rays,  which  are  in  a  state  of  rapid 
rotation  around  the  pole;"  several  tests  showed  that  there  was  no 
evidence  of    rotation. 

TRANSPORTABLE  X-RAY  APPARATUS.  Levy.  "Elek. 
Zeit.,"  July  7. — A  reprint  of  a  brief,  illustrated  paper  describing  a 
simple,  portable  apparatus,  devised  by  him. 

IMMERSED  LUMINOUS  ELECTRODES.  Braun.  "Wied. 
Ann.,"  No.  6;  abstracted  briefly  in  Lond.  "Elec,"  July  8. — Alu- 
minum electrodes  can  be  used  for  the  chemical  rectification  of  cur- 
rent; in  this  connection  he  discovered  that  the  aluminum  electrode 
in  the  electrolytic  cell  emits  over  its  whole  surface  a  w-hite  or  yel- 
lowish red  light.  The  phenomenon  is  best  studied  by  means  of  a 
thin  strip  or  wire  of  aluminum,  which  is  viewed  in  a  revolving 
mirror.  The  luminosity  gradually  disappears  with  a  constant  cur- 
rent. 


POTENTI'VL  FALL  IN  GASES.  Capstick.  Lond.  "Elec," 
July  8— A  brief  editorial  abstract  of  a  Royal  Society  paper  on 
the  cathode  fall  of  potential  in  gases.  He  gives  the  details  of  his 
experiments,  which  show  that  if  the  gas  is  pure  and  dry,  the  elec- 
trodes clean,  the  metal  not  acted  on  chemically  by  the  gas,  and  the 
current  not  so  strong  as  to  make  the  negative  glow  cover  the 
whole  cathode  or  extend  to  the  walls  of  the  tube,  then  the  cathode 
fall  has  a  definite  value  for  each  gas,  which  value  is  independent  01 
the  pressure  or  the  current  strength,  appearing,  in  fact,  to  be  a  con- 
stant for  the  gas.  He  endeavored  to  find  whether  there  is  any  in- 
telligible relations  among  the  falls  of  three  gases,  one  of  which 
is  formed  by  the  combination  of  the  other  two.  The  value  found 
for  hydrogen  was  298  (presumably  volts),  which  agrees  closely 
with  the  result  of   Warburg. 

ELECTRIC  AND  MAGNETIC  FIELDS.  Lienard.  "L'Eclair- 
age  Elec,"  July  2. — A  highly  mathematical  article  on  the  electric 
and  magnetic  field,  produced  by  an  electric  charge  concentrated  at 
a  point  and  moved  in  any  desired  way. 

THEORY  OF  THE  HALL  EFFECT  IN  A  BINARY  ELEC- 
TROLYJE.  Lehfeldt.  Lond.  "Elec  Eng.,"  July  8.— A  brief  ab- 
stract of  a  Phvsical  Society  paper  in  w-hich  he  discusses  the  ef-- 
fect  which  might  be  expected  by  theory;  his  theory  is  in  favor  of 
the  negative  results  of   Roiti  and  Florio. 

THERMOPHONES.  Braun.  "Wied.  Ann.,"  No.  6;  abstracted 
brieflv  in  Lond.  "Elec."  July  8.— He  shows  that  the  eft'ect  noticed 
by  Preece  in  1884— namely,  that  sound  may  be  propagated  by  the 
periodic  changes  of  temperature  produced  by  an  oscillating  current 
—is  essentially  the  same  as  the  phenomenon  noticed  recently  by 
Simon,  who  used  the  arc  as  a  telephone  transmitter.  The  Preece 
eflect  can  be  indefinitely  increased  m  sensitiveness  by  superposing 
the  variations  on  a  strong,  steady  current,  the  variations  -being  di- 
rectly proportional  to  the  latter. 

Electro-chemistry  and   Batteries. 

ELECTROMOTIVE  PROPERTIES  OF  CHROMIUM.  Hit- 
torf  "Wied.  Ann.,"  No.  6;  abstracted  briefly  in  Lond.  "Elec," 
July  8— He  describes  the  electrochemical  properties  of  this  metal, 
which  can  now  be  obtained  in  large  quantities.  It  appears  m  three 
different  states,  which  are  usually  shown  only  by  different  metals; 
in  the  inactive  state  it  is  a  noble  metal,  reduces  no  other  metal  from 
its  salt  solutions,  and  stands  at  the  electro-negative  end  of  the  se- 
ries next  to  platinum;  in  another  state  its  place  is  unmediately 
above  zinc,  and  it  precipiUtes  other  metals  from  their  solutions; 
in  the  active  state  it  takes  up  three  times  the  amount  of  the  anion 
which  is  taken  up  in  the  inactive  state;  the  active  state  is  that  pos- 
sessed by  fresh  fractures  of  the  metal;  it  quickly  passes  into  the 
inactive  state  when  exposed  to  air.  As  an  anode  it  may,  with  the 
same  electrolvte,  assume  its  three  grades,  according  to  the  solvents 
and  the  temperature;  its  most  stable  condition  at  ordinary  tem- 
peratures is  that  which  corresponds  to  the  passive  state  of    iron. 

ELECTRO-DEPOSITION  OF  PLATINUM.  ^^  fowper- 
Coles.  Lond.  "Elec.  Rev.,"  July  8;  reprinted  i"  "Elty  (N.  ^.), 
July  20.— Brief  descriptions  of  a  number  01  difterent  published 
processes. 

ELECTROLYSIS  OF  CHLORIDE  OF  CALCIUM  SOLU- 
TIONS Oettel  "Zeit.  f.  Elektrochemie,"  July  "■— --^  description 
of  his  extended  researches  made  in  1S94;  the  results  agree  almost 
completely  with  those  obtained  by  Foerster  and  Bischoft. 

Units,  Measurements  and  Instruments. 

BRIDGE  METHOD  OF  COMPARING  LOW  RESIST- 
ANCES Cal'lendar.  Lond.  "Elec,"  July  8.— Some  remarks  on 
the  method  of  Muller  and  Wallau,  which  was  described  in  the 
"Elec  Worid"  March  5.  page  296.  He  calls  it  a  bridge  method, 
and  states  that  if  not  the  most  expeditious  in  most  cases  it  is  cer- 
tainlv  one  of  the  oldest  and  simplest,  and  with  suitable  apparatus 
may'be  made  the  most  accurate  method  of  comparing  low  resist- 
ances- the  only  new  feature  in  this  method,  as  recently  described,  is 
the  use  of  a  pair  of  10,000-ohm  boxes  instead  of  a  slide  box  or 
slide  wire-  the  substitution  was  originally  proposed  by  Lord  Kay- 
lei^h  as  a  makeshift  for  a  high-resistance  slide;  for  low  resistances 
it  is  particulariy  objectionable,  partly  on  account  of  _  the  expense 
and  partly  on  account  of  the  want  of  sensitiveness;  it  is  far  prei- 
erable  to  use  a  slide  wire  and  a  galvanometer  of  low  resistance. 
It  is  not  o-enerallv  necessary,  as  claimed  by  the  authors,  to  take  four 
separate  observations,  more  particularly  if  a  high-resistance  slide 
is  used  provided  the  ends  of  the  slide  wire  are  connected  directly 
to  the  potential  terminals  at  the  outer  ends  of  the  unkiiown  resist- 
ance and  the  other  one,  by  wires  of  relatively  low  resistance;  the 
batteries  supplving  the  main  current  must  not  be  connected  to  the 
ends  of  the  slide  wires  or  to  the  potential  terminals,  but  to  the  main 
current  terminals  of  the  resistance  under  test.  The  great  ad- 
vantage of  this  method  over  the  potentiometer  method  is  that  it  is 
quite  unnecessary  to  keep  the  testing  current  rigorously  constant, 
as  claimed  by  the  authors;  it  is  also  possible  to  use  much  smaller 
testing  currents  without  loss  of  accuracy.  The  Kelvm  double 
bridge  method  possesses  several  advantages,  but  is  of  much  less 
general  application.  He  then  describes  some  tests  made  with  this 
single-bridge  method  for  measuring  some  low-resistance  shunts 
at  a  railway  power  house,  and  the  results  were  very  satisfac-tory ; 
he  used  a  slide  wire;  an  equally  accurate  determination  could  not 
have  been  made  with  the  shunts  in  position,  under  these  condi- 
tions, with  so  little  trouble,  by  any  other  known  method. 
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\PP\RATUS  FOR  TESTIXG  RAILS.— Loud.  "Elec.  Rev.," 
July  8,  and  Lond.  "Lightning,"  July  7-— A  brief,  illustrated  de- 
scription of  a  convenient  switchboard  for  use  in  measuring  the- 
resistance  of  rails  at  the  foundry.  A  current  from  a  battery  of  ac- 
cumulators is  passed  through  the  rail,  which  is  laid  on  two  knife 
€dges  separated  a  fixed  distance,  and  connected  to  a  volt  meter ;  the 
-current  and  the  voltage  are  measured,  and  by  means  of  a  table  the 
resistance  is  obtained  directly.  It  is  only  for  testing  rails  at  the 
fa:ctory  and  not  in  place.     The  resistances  measured  are  as  low  as 

O.OOOI. 

JOINT  TESTING.  Constable.  Lond.  "Elec.  Rev.,"  July  8.— 
An  illustrated  article  supplementary  to  the  one  by  Raymond-Bar- 
Icer  noticed  in  the  "Digest"  May  28,  and  describing  a  zero  method; 
in  the  present  article  some  modifications  are  described  and  dis- 
•cussed. 


A  Semi-Dry  Battery. 


ACTION  OF  CONDENSERS  FOR  INDUCTION  COILS. 
Dell.  "Elec.  Rev.,"  July  20. — A  short  description  of  some  experi- 
ments. He  used  a  separate  interrupter  for  the  induction  coil,  oper- 
ating it  by  an  independent  battery,  and  then  repeated  various  ex- 
periments with  and  without  the  condenser;  the  make  and  break  of 
the  coil  itself  was  locked,  and  he  claims,  therefore,  that  its  con- 
denser was  out  of  use;  the  condenser,  which  he  switched  in  and 
out  of  circuit,  appears  to  have  'been  connected  across  the  spark 
gap  of  the  independent  interrupter.  Vigorous  spairks  were  ob- 
tained from  the  secondary,  but  those  at  the  break  of  the  primary 
were  very  small,  when  the  condenser  was  used:  but  when  it  was 
■cut  out,  the  opposite  was  true;  when  a  Leyden  jar  or  Tesla  coil  was 
connected  in  the  secondary  in  shunt  to  the  spark  gap.  the  con- 
denser had  no  effect,  as  it  was  immaterial  whether  it  was  used  or 
-not;  the  same  was  true  of  a  double  cathode  Crookes  tube  attached 
to  the  Tesla  coil;  neither  was  there  a  noticeable  difference  observed 
when  Geissler  tubes  were  attached,  although  a  slight  difference  was 
obtained  with  a  very  long  tube.  He  concludes  that  the  condenser 
destroys  the  spark  at  the  break  of  the  primary  and  makes  the  spark 
in  the  secondarj';  if  the  arrangement  does  not  require  a  spark 
larger  than  that  obtained  \vithout  condensers,  the  condenser  is  en- 
tirely without  effect.  He  also  noticed  that  when  the  spark  gap  was 
closed,  or  very  nearly  so,  there  was  an  interference  of  some  sort 
with  the  running  of  the  interrupter.  (He  says  nothing  about  the 
capacity  01  the  condenser,  and  it  would  seem  that  this  might  affect 
the  results  considerably.) 

RESISTANCE  FOR  LARGE  LOADS.— "Amer.  Elec."  July. 
— An  illustrated  description  of  a  wire  resistance  and  another  of  a 
lamp  resistance  which  was  designed  for  simplicity  and  cheapness. 
A  low-grade  steel  wire  of  No.  14  was  used,  and  could  easily  carry 
ID  amperes;  it  was  mounted  in  successive  zig-zag  lengths,  which 
were  equal  to  each  other  and  could  be  variously  connected  to- 
gether. 

Telegraphy,  Telephony   and  Signals. 

TELEPHONE  EXCHANGE  IX  PARIS.  Touannc.  "Jour. 
Telegraphique,"  June  25. — The  beginning  of  a  well-illustrated  de- 
scription of   the  large  central  exchange  on  Gutenberg  Street. 

RAILROAD  TELEPHONE.  Bernheim  system.  "L'Elec," 
July  2  and  9. — An  illustrated  description  of  this  system,  which,  is 
used  by  the  Northern  Railroad  of    France. 

TELEGRAPHY  AND  TELEPHONY  IN  SWITZERLAND. 
— "Elek.  Zeit.."  July  7. — Long  extracts,  with  tables,  from  recently 
published  statistics  for  1897. 

COMMUNICATION  IN  TRAINS.  Lond.  "Elec.  Eng.,"  July 
8. — A  brief  description  from  the  London  "Times"  of  the  method 
used  on  the  Great  Eastern  Railway. 


TELEPHONE  ANNUNCIATOR.  Brown.  "Amer.  Elec," 
July. — A  note  stating  that  if  a  small  piece  of  paper  is. placed  be- 
tween the  hammer  and  the  bell  of  a  telephone  call  it  will  be  held 
there  if  the  bell  is  not  rung,  but  will  drop  out  if  it  is;  a  person 
who  has  been  absent  from  hi-s  office  can  in  this  way  tell  whether 
the  bell  has  been  rung  during  his  absence. 

SWITCHBOARD  DROPS.  Miller.  "Amer.  Elec,"  July.— An 
illustrated  description  of  a  self-restoring  switchboard  drop  for  tele- 
phone work. 

L\  DEPEND  EXT  TELEPHONY  AT  THE  TRANS-MIS- 
SISSIPPI EXPOSITION.-'West.  Elec,"  July  16, -Short  de- 
scriptions of   some  of  the  exhibits. 

Miscellaneous. 

MEASLRING  CAPACITII-.S.  Peukcrt.  "L'Elcc,"  July  2.— A 
French  translation  of  the  article  noticed  in  the  "Digest"  Feb.  ig. 

EFFECT  OF  ELECTRICITY  OX  PLANTS.— Lond.  "Elec 
Rcv„"  June  24.— A  note  .sfatin^  that  the  Cabot  Tower,  which  is  bc- 
inif  conxtructcd  at  Bri'.tol,  is  to  be  provided  witii  collcctor.i  for  at- 
rno«phcric  cicclricity,  the  currents  from  which  will  pass  into  exper- 
imental Kardcns;  the  wire*  are  to  end  in  the  ground  in  earth  plates. 

TELEPHONE  INDLTTIOX  COILS.  Holmes.  "Amer. 
Elec,"  July. — A  note  stating  that  the  coils  used  by  the  largest  com- 
pany in  this  country  measures  about  0,4  ohm  in  the  primary  and 
19.5  ohms  in  the  secondary  of  one  itylc  and  14.5  in  another,  This 
secondary  resistance  is  very  low  compared  with  Ihofsc  formerly 
used,  but  they  seem  to  work  as  well  on  Iouk  a»  on  short  lines. 


The  Electric  Gas  Lighting  Company,  Tioston,  Mass.,  is  manufacturing  a 
semi-dry  battery,  which  is  recommended  as  being  adapted  for  gasoline  engine 
launch  work,  portable  gas  engines  for  agricultural  purposes,  nickel-in-the-slot 
machines  and  similar  work,  requiring  hard  and  exacting  battery  service.  The 
trade  designation  of  this  cell  is  the  "Sampson  semi-dry  battery."  The  cell  was 
designed  to  meet  the  requirements  for  a  portable,  non-spillable,  open  circuit 
battery,  which  should  be  contained  in  a  jar  not  easily  broken  and  possess  great 
initial  strength  and  long  lite,  even  exceeding  the  No.  2  Sampson  battery. 

The  negative  element  of  the  cell  is  3  hollow  fluted  carbon  cylinder,  around 
which  is  fastened  a  strong  linen  bag,  containing  a  large  amount  of  specially 
prepared  depolarizing  compound.  A  heavy  reinforced  cylindrical  zinc  forms 
the  other  element.  Both  elements  are  sealed  in  a  porcelain  jar  with  a  prepara- 
tion of  black  wax,  thus  obviating  the  possibility  of  spilling  the  fluid.  The  dry 
salts  are  placed  in  the  jar,  and  it  is  only  necessary  to  fill  the  latter  with  water 
to  inake  it  ready  for  immediate  use. 


Belt  Dressing. 


A  good  belt  dressing,  as  every  engineer  knows,  not  only  adds  to  the  life 
of  the  belt,  but  enables  it  to  transmit  more  power.  Not  only  is  more  power 
transmitted,  but  a  very  important  advantage  is  secured  in  reducing  the  strain 
on  the  bearings,  because  a  belt  treated  with  a  dressing  can  run  slacker  than 
one  not  so  treated.  A  tight  belt  necessarily  puts  much  more  strain  on  the 
bearings  than  a  slack  belt. 

The  Cling-Surface  Manufacturing  Company,  10  Court  Street,  Buffalo,  N.  Y., 
manufactures  a  belt  dressing  which  is  known  in  the  trade  as   "Cling-surface," 


Rujnning    Sl.\ck    Bel'i. 

and  which,  when  applied  to  belts,  penetrates  the  leather,  canvas  or  rope  and 
produces  a  smooth  and  clinging  surface.  It  does  not  oxidize  or  evaporate,  as 
do  grease  or  oil,  consequently  what  goes  into  the  belt  remains  there. 

The  accompanying  illustration  gives  a  good  idea  of  the  result  of  using  this 
belt  dressing.  Formerly  this  particular  belt  was  kept  taut  in  order  to  trans- 
mit the  necessary  power,  but  since  the  application  of  "CMng-surface"  the  belt 
runs  slacker  and,  it  is  stated,  develops  more  power  than  it  did  formerly,  at  the 
same  lime  relieving  the  strain  on  the  bearings. 

"Cling-surface"  is  very  extensively  used  by  all  manufacturing  concerns,  and 
judging  from  testimonial  letters  received  by  the  company  it  is  giving  excellent 
satisfaction  to  those  who  are  using  it.  All  report  less  wear  and  tear  and  more 
available  power. 


Self  Cooling  and  Water  Cooled  Transformers. 


Other  conditions  being  the  same,  the  temperature  of  a  transformer  depends 
upon  the  surface  exposed  to  the  cooling  medium. 

As  the  capacity  of  a  transformer  is  increased  its  external  or  radiating  surface 
increases  much  more  slowly  than  docs  the  loss,  so  that  the  dissipation  of  the 
heat  generated  becomes  a  nuirc  and  more  serious  pro!)lem  as  the  capacity  of  the 
transformer  is  increased.  In  order  to  obtain  a  radi.-iting  surface  whicli  should  in- 
crease in  a  somewhat  more  adeciuatc  proportion  to  the  capacity  of  the  trans- 
former, the  Westinghousc  Electric  &  Manufacturing  Company  several  years  ago 
changed  the  design  of  its  transformer  from  the  long  type,  in  which  a  great  por- 
tion of  the  coils  was  inclosed  by  the  iron,  to  a  type  having  a  short  length  of  iron 
and  a  great  portion  of  the  coils  outside  the  iron.  The  idea  was  then  conceived  of 
<lividing  the  winding  into  several  thin  parallel  coils,  and  spreailing  these  apart 
f»ut*ide  of  the  iron.  'I'his  nu-thod  of  spreruling  the  coils,  which  gives  an  enor- 
mous incrca!le  in  rndiating  surfuee,  not  only  makes  a  reinaikahle  dilTerence  in 
Ihc  temperature  of  the  ends,  but  also  in  the  average  temperature  of  the  trans- 
former, and  it  lias  been  ftmnd  by  careful  measurement  that  where  the  coils 
arc  thin  nnd  Nprend  well  nporl,  the  temfieraiure  of  the  ends  is  iiraeiiealty  the 
name  a»  the  temperature  of  the  interior  of  tlie  transformer.  This  is  what  would 
be  naturally  expected,  os  the  colli  being  thin,  the  portion  in  the  iron  being 
short  and  the  copper  an  excellent  conductor  of  heat,  the  heat  gnu-rated  in  tli.-it 
porlii»n  of  the  coilii  under  the  iron  is  conducted  to  the  ends,  from  which  it  is 
readily  dissipated  into  the  surrounding  mrdium.  *i  he  converse  of  this  is  also 
true.  W'lirrc  the  coils  are  thick  and  are  not  separated  or  spread,  there  will  be 
some  portion  of  the  coil  which  will  be  at  a  temperature  very  considerably 
hlRhcr  than  that  iiulicalcd  by  the  increase  in  the  resistance  of  tile  windings, 
which  necessarily  gives  the  ovcroKC  temperature  of  the  windings,  The  inaxi. 
mum  and  not  the  average  icinperaturc  i«  the  dangerous  one. 
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The  great  advantage  of  the  spread  coil  method  of  ventilation  is  that  the  gain 
in  radiating  surface  is  obtained  without  increased  weight  and  without  sacrificing 
the  efficiency  of  the  transformer.  Where  the  spread  coil  is  not  used  there  are 
only  two  ways  of  increasing  the  radiating  surface — one  is  to  separate  the  coils 
from  one  another  by  spacing  strips,  the  other  to  so  proportion  the  shape  of  the 
transformer  that  there  will  be  a  large  amount  of  radiating  surface  exposed  to 
the  air.  The  adoption  of  either  of  tliese  plans  means  lower  efficiency  or  in- 
creased weight,  or  both.  Where  the  coils  are  separated  by  air  or  oil  spaces  all 
the,  ventilating  space  is  lost  so  far  as  the 
electrical  performance  of  the  transformer  is 
concerned,  and  as  this  space  is  extremely 
valuable  its  loss  atTects  directly  the  effi- 
ciency of  the  transformer.  Where  the  de- 
sign of  any  but  very  small  transformers  is 
such  that  the  outside  surface  is  sufficient 
for   radiating   the    heat    without    separating 


10,000  volts  or  higher;  9730  for  20,000  volts  or  higher;  130  horse-power  for  60,000 
volts. 

The  water-cooled  type  is  used  only  on  sizes  too  large  for  the  application  of 
the  self-cooling  method.  Its  use  is  therefore  quite  restricted,  it  being  employed 
only  in  very  large  installations  where  large  transformer  units  are  required  and 
where  there  is  a  cheap  supply  of  water.  The  case  is  of  boiler  iron,  circular  in 
form,  with  a  light  cast-iron  cover.  Just  inside  the  case  and  close  to  the  sides  is 
placed  a  spiral  of  iron  pipe,  through  which  the  cooling  water  is  passed.  This 
coil  extends  only  part  way  down  the  case,  usually  to 
about  the  top  of  the  coils.    The  position   of  the  cooling 

noil  is  such  that  it  is  in  the  very  best  place  for  cooling  the 
heated  oil  as  it  rises  to  the  top,  so  that  the  maximum 
amount  of  heat  is  carried  off  with  a  given  amount  of 
water.  .\n  exceedingly  small  amount  of  water  is  required 
for  cooling  a  transformer,  a  loo-hp  transformer  requiring 
_  about  I  gallon  per  minute.    The  ends  of  the  cooling  coil 


300-KW  Transformer, 
Showing  Spread  Coils. 


750-K\V   W,\TER-COOLEU   TRANSFORMER. 


5oo-K\v  Self-Cooling  Transformer. 


the  coils,  the  shape  of  the  transformer  must  be  so  great  a  departure  from  the 
best  proportions  that  high  efficiency  is  obtained  only  by  an  excessive  amount 
of  material,  and  the  point  is  very  soon  reached  where  the  most  radical  de- 
parture from  the  best  design  docs  not  give  sufficient  cooling  surface. 

Oil  in  a  transformer  plays  several  important  parts;  it  materially  strengthens  the 
insulation;  it  prevents  oxidation  of  the  insulation,  and,  being  an  excellent  con- 
veyor of  heat,  tends  to  equalize  the  temperature,  preventing  any  one  spot  from 
becoming  seriously  hotter  than  the  resj  of  the  transformer.  A  very  fluid  oil 
having  a  high  fire  test  and  high  insulating  qualities  has  been  adopted  by  the 
Westinghouse  Company  for  use  in  its  transformers,  for  it  has  been  found  that 
where  a  heavy  viscous  oil  is  used  much  of  the  good  effect  of  the  oil  as  a  cooling 
medium  is  lost  as  the  heavy  oil  is  very  sluggish  in  its  movement  even  when 
hot,  and  therefore  does  not  circulate  rapidly.  It  also  tends  to  clog  up  any 
small  openings  which  may  be  left  for  its  circulation. 

In  addition  to  the  advantages  enumerated  above,  the  oil  transformer  is  the 
only  one  that  has  been  made  self-cooling  in  large  sizes  without  enormously 
increasing  the  amount  of  material  used.  When  a  transformer  has  once  been 
placed  in  position  in  its  oil  case,  it  is  no  longer  subjected  to  danger  from 
moisture  or  from  mechanical  injury  of  any  kind.  On  the  other  hand  the  trans- 
former cooled  by  an  air  blast  is  likely  to  have  blown  into  it  damp  air,  dust,  dirt 
and  foreign  substances  of  any  kind  which  happen  to  be  drawn  into  the  blower. 
That  the  oil  insulated  type  of  transformer  is  rapidly  gaining  ground  is  shown 
by  the  fact  that  the  smaller  companies  which  have  been  free  to  choose  their  own 
type  are  gradually  adopting  the  oil  insulated  transformer  for  their  standard. 

All  oil  transformers  manufactured  by  the  Westinghouse  Company  may  be 
divided  into  two  classes— self-cooling  and  water  cooled.  The  self-cooling  type  is 
used  on  all  sizes  up  to  and  including  500  kilowatts;  the  water-cooled  type  on 
larger  sizes.  Both  classes  have  the  coils  spread  at  the  ends,  both  are  oil  insu- 
lated, both  are  without  moving  parts  and  require  no  attention  after  being  once 
installed.  The  accompanying  illustrations  show  typical  examples  of  these  two 
types  of  transformers.  So  closely  do  the  two  types  resemble  each  other  that 
when  a  transformer  is  .seen  outside  of  its  case  it  is  impossible  to  tell  whether 
it  is  designed  to  be  self-cooling  or  water  cooled;  the  only  difference  is  in  the 
case. 

The  self-cooling  case  is  made  of  heavy  sheet  iron  mounted  in  a  rigid  angle 
iron  frame  work,  which  serves  as  a  protection  from  mechanical  injury  and  as  a 
support  for  lifting.  The  surface  of  the  sheet  iron  is  broken  into  numerous  deep 
narrow  corrugations,  which  increase  very  greatly  the  surface  exposed  to  the  air. 
The  cover  is  in  two  portions,  the  terminals  being  brought  through  the  lower 
part.  The  upper  part  is  easily  removed  and  allows  an  examination  of  the  ter- 
minals. This  transformer  requires  absolutely  no  extraneous  cooling  devices, 
thus  avoiding  all  loss  in  efficiency  due  to  power  required  for  blowers,  punps, 
motors,  etc.  It  requires  neither  special  foundation  nor  air  chambers,  and  no 
attention  whatever  after  being  installed. 

The  popularity  of  this  type  of  transformer  is  shown  by  the  fact  that  since 
January  I,  1898,  over  J4,ooo-hp  capacity  has  been  sold;  26,750  horse-power  is  for 


may  be  connected  directly  to  the  water  supply  mains;  or  in  a  water-power  plant, 
a  pipe  may  be  led  from  some  point  in  the  i!ume  to  the  transformer,  a  head  of 
a  few  feet  being  ample  for  forcing  sufficient  water  through  the  cooling  coil. 

While  the  water-cooled  transformer  is  not  so  ideally  simple  as  the  self-cooling 
one,  it  resembles  the  latter  in  requiring  no  pumps,  blowers  or  motors,  no  spe- 
cial foundation  or  overhead  oil  tanks,  and  in  reqijiring  no  attention  after  being 
once  installed. 


Small  Dynamo. 


Dynamo  for  Igniting  the  Charge  of  Qas  Engines. 

The  machine  illustrated  herewith  is  designed  to  meet  the  demand  for  a  small 
generator  to  take  the  place  of  primary  or  storage  batteries  for  igniting  the 
charge  of  gas  or  gasoline  engines,  and  in  its  construction  it  is  stated  that  no 

pains   have  been   spared   to   make   it   perfectly 
satisfactory  for  this   purpose. 

In  designing  a  dynamo  for  this  class  of  work 
special  requirements  must  be  met  and  peculiar 
difficulties  overcome.  Moreover,  the  machine 
must  be  strongly  and  carefully  constructed  in 
order  to  stand  the  prolonged  and  exacting 
work  which  is  imposed  upon  it.  The  bearings 
of  this  dynamo  are  extra  long  and  lined  with 
babbitt  metal  of  the  best  grade.  They  are 
supplied  with  wick  oilers  and  reservoirs,  hold- 
ing enough  oil  for  a  week's  run.  The  commu- 
tator is  constructed  of  tempered  copper  seg- 
ments of  extra  width,  and  is  as  solidly  con- 
structed as  those  in  the  larger  machines  produced  by  the  manufacturer,  the 
Elbridge  Electrical  Manufacturing  Company,  Elbridge,  N.  Y.  The  carbon 
brushes  are  of  ample  carrying  capacity.  The  brush  holders  are  of  the  auto- 
matic self-adjustable  type,  and  hold  the  brushes  squarely  on  the  commutator. 
Owing  to  the  special  construction  and  winding  of  this  m.achine  no  induction 
coil  is  needed,  and  a  large,  bright  spark  is  always  obtained  at  the  breaking  of 
the  circuit.  The  dynamo  will  never  "lie  down"  when  short  circuited,  and 
will  always  increase  its  output  at  the  moment  a  spark  is  obtained. 

This  dynamo  is  not  adapted  to  starting  a  gas  engine,  as  it  will  not  generate 
sufficient  current  until  running  at  about  its  normal  speed.  A  battery  is  there- 
tore  needed  for  starting,  but  as  it  will  be  used  only  a  few  moments  each  day, 
it  does  not  become  exhausted  as  quickly  as  when  constantly  in  service.  A 
spark  coil  is  necessary  for  the  battery  circuit. 

This  machine  may  be  attached  to  the  floor,  wall  or  ceiling,  and  the  base  may 
be  bolted  to  the  top,  bottom  or  either  side  of  the  field  ring,  as  may  be  desired 
by  the  purchaser.  At  a  speed  of  i;oo  r.  p.  m.  it  has  a  greater  output  than  three 
large  cells  of  Edison-Lalande  battery,  and  the  current  is  always  available  while 
the  engine  is  running.  Although  designed  to  run  at  a  speed  of  imo  revolutions, 
a  considerable  range  is  permissible  and   good  results   may  be   had   anywhere 
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between  iioo  and  1200.  No  harm  whatever  results  if  the  machine  should  be 
accidentally  run  backward.  The  dimensions,  weight,  etc.,  of  the  dynamo  are 
as  follows:  Weight,  47  pounds;  speed,  1500;  height,  10  inches;  length  of  shaft, 
i2j^  inches;  pulleys  for  flat  belts,  ranging  from  2  to  6  inches  in  diameter,  and 
grooved  pulleys  for  round  belts,  ranging  from  2I4  to  5^  inches. 


Slitting  or  Circle  Cutting  Shear. 


The  shear  shown  in  the  accompanying  illustration  is  built  by  the  E.  W.  Bliss 
Company,  Brooklyn,  N.  Y.  This  shear  is  especially  useful  in  electrical  manu- 
facturing concerns  for  cutting  up  stock,  and  also  for  cutting  out  armature 
discs,  which  have  to  be  notched  in  a  successive  operation  in  a  power  press. 
For  this  latter  purpose,  the  machine  has  to  be  supplied  with  a  special  circle 
cutting  attachment.     When  so  arranged  the  machine  will  cut  circles  from  4  to 


A  Useful  Siilak. 

40  inches  in  diameter.  The  Bliss  Company,  however,  builds  larger  machines 
for  this  kind  of  work:  also  shears  specially  adapted  for  cutting  the  mside  as 
well  as  the  outside  of  armature  discs.  Besides  building  a  great  variety  of 
shears,  it  also  manufactures  presses,  dies,  etc.,  specially  adapted  for  electrical 
work.  It  now  has  on  the  market  an  automatic  armature  disc  notching  press, 
which  is  used  in  connection  with  its  shears,  and  which  is  claimed  to  be  the 
most  accurate  machine  obtainable  for  this  class  of  work. 


An  Automatic  Time  Switch. 


The  apparatus  illustrated  herewith  is  applicable  to  the  control  of  both  direct 
and  alternating  currents,  and  is  intended  to  turn  on  and  off  currents  at  any 
hour  of  the  day  or  night  for  seven  consecutive  days  without  any  attention 
whatever.  Its  appearance  is  that  of  a  handsome  French  clock  with  a  very 
strong  eight-day  movement.  The  movement  actuates  a  twenty-four-hour  dial, 
which  makes  one -revolution  in  the  course  of  each  day.  At  the  top  of  the  dial 
is  a  fixed  pointer  from  which  the  actual  time  is  read.    This  dial  is,  in  addition, 


motion  the  mechanism  which  turns  the  switch,  'J"he  switch  is  operated  with  a 
positive  movement  and  as  strongly  as  thougii  turned  by  hand.  The  power  is 
derived  from  one  end  of  the  main  spring,  while  the  power  which  runs  the 
regular  clock  train  is  taken  from  the  other  end.  When  the  second  pointer 
rtaches  the  reading  point  the  switch  is  turned  off  in  the  same  way. 

The  advantages  of  this  time  switch  are  numerous  and  obvious.  One  of  its 
most  popular  uses  is  the  turning  on  and  off  electric  lights  in  show  windows  and 
stores.  It  may  be  used  with  good  success  in  illuminatiiig  signs  which  burn  a 
large  number  of  low  candle-power  lamps  and  which  are  required  only  a  few 
hours  in  the  evening.     It  is  likewise  applicable  to  burglar  alarm  systems. 

This  serviceable  device  is  manufactured  by  Messrs.  Hubbard  &  Mortson,  42 
Union  Place,  Hartford,  Conn. 


The  Victor  Non  =  Short=Circuiting  Burner. 

An  improved  gas  igniting  attachment  for  burners  is  shown  in  an  illustra- 
tion below.  This  device  operates  in  a  manner  directly  the  reverse  of 
most  igniters,  in  that,  instead  of  pulling  down  on  a  pendant  to  turn  on  and 
ignite  the  gas,  it  is  pushed  up.  Two  advantages  are  claimed  for  this  device; 
first,  that  it  is  absolutely  non-short-circuiting,  and  second,  that  it  permits  no 
escape  of  gas.  In  ordinary  electric  gas  lighting  burners  when  the  lighting 
wires  catch  and  stick,  as  they  often  do,  a  short  circuit  is  made,  the  battery  is 
run  down  and  has  to  be  renewed.  With  the  Victor  these  troubles  are  said  to 
be  entirely  avoided.  The  movable  electrode  with  the  wipe  spring  is  insulated 
from  the  base  to  which  it  is  riveted,  and  carries  no  current  except  when  the 
lever  is  pushed  up  against  it  by  the  pendant  rod  in  the  act  of  lighting.  Then, 
^  soon  as  released,  the  rod  drops  again,  thus  breaking  all  connection  with 
the  insulated  electrode.  Even  if  the  lighting  wires  should  stick  together  there 
is  no  current  passing  through  them.  In  the  Victor  the  weight  of  the  pendant 
has  a  tendency  to  turn  off  the  gas  in  case  the  springs  should  drop  or  stretch 
and  lose  their  elasticity,  and  in  this  respect  it  is  a  distinct  advantage  over 
the  style  depending  on  the  downward  pull  for  its  operation.  This  feature 
avoids  all  accidental  escape  of    gas  under  these  conditions. 

The  Victor  pendant  burner  is  manutactured  by  Messrs.  Vallee  Brothers  & 
Co.,  625  Arch  Street,   Philadelphia,   Pa. 


The  **Monarc"  Lamp. 

The  "Monarc"  lamp  is  presented  to  the  trade  by  the  Albert  &  J.  M.  Ander- 
son Manufacturing  Company,  Boston,  Mass.,  as  embodying  a  number  of  pro- 
gressive features  in  line  with  genuine  improvement.  It  is  only  22  inches  over 
all,  and  in  designing  it  nothing  in  the  way  of  strength,  aniple  insulation  and 
large  radiating  surface  for  the  resistance  has  been  sacrificed.  Special  atten- 
tion has  been  given  to  provide  good  contact  for  the  carbons,  and  the  shape  of 
the  inner^globe  is  such  as  to  give  the  best  diffusion  of  light.  The  arc  is  so 
thoroughly  enclosed  that  the  combustion  of  carbon  is  reduced  to  a  minimum. 
The  construction  of  this  lamp  is  such  that  every  part  can  be  readily  re- 
moved and  replaced,   and  a  novel   device   enables   extreme   ease   of    trimming. 

The  "Monarc"  burns  150  hours,  and  owing  to  its  simplicity  of  construction 
and    the    fact   that   all     mechanical     details    have    been   carefully    and    correctly 
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Tint    "  MoN'RC"    r.AMP. 


•iipplicd  wllh  two  polnlrri  altarhrd  In  tlic  l;ncl<  In  n  mnjililr  pixiiiinn  niiil 
licid  by  a  wmlitf.  f  >nc  tiiill  ol  tlip  <li.nl  ri|ir.-.rnl<  llu  iiinlil  nrixuri,  from  6 
r.  u.  until  6  A.  u.,  and  Ihc  oilier  rcprtncnn  ihr  d.iyliiin;.  'I  lie  pninlcra  may  he 
»et  at  any  lime  diirInK  llic  day  or  night,  and  held  in  pnaiilon  on  the  quarter 
hour*  l<y  a  pin,  which  rniinura  in  n  mw  iil  Ik, lea  around  Ihc  circumference  ol 
the  dial.  Wherever  lhc«e  polnlcTi  lire  placed  *hrn  the  firil  one  reaclica  n 
ponilion  exactly  underneath  the  rcidlUK  pointer  at  Ihc  lop,  the  olhcr  end  ol  Ihc 
pointer  lri[n  an  alarm  wire  which  cunnecti  wiih  the  count  hook.    Thin  aclii  in 


wftrkccl   out,   there  ip»  Ihc  Icnrd    punHtblc  dclcrinration   lliroiiKh   the   wetuinK   of 
part*. 

The  olnndnrd  himpri  require  M  nmpcrcii,  but  nre  furnished  to  lake  3  m  .) 
ampcrcii  if  no  dcMlrcd.  The  C'titfiN  A  ItiuipA  arc  ilctiKncd  for  iin-voll  cii-cuilN. 
and  have  a  ratiKC  frcuit  105  to  iiK  voIIn,  each  lamp  liuviuK  a  rcHiNtaiicc  of  6^^ 
ohnm.  Chum  11  in  for  multiple  aericH  liKhlitiK  on  Hirer!  railway  circuilH,  ratiK* 
ing  from  Jno  to  imn  vulln,  each  hiiitp  being  provided  with  Ihc  Haiuc  reNiHtaiicc 
an  thai    in   Ihe  ('lann  A   lampa. 
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Jfinancial  UntelliGcnce. 


THE  NASSAU  ELECTRIC  RAILROAD  COMPANY,  of  Brooklyn,  will  in- 
crease its  capital  stock  from  $6,000,000  to  $15,000,000,  the  Slate  Railroad  Com- 
mission at  Albany  having  given  its  approval. 

THE  SPECIAL  MEETING  OF  THE  GENERAL  ELECTRIC  COM- 
PANY.— According  to  a  Boston  financial  paper,  the  notice  being  sent  out 
by  President  Coffin,  of  the  General  Electric  Company,  of  the  special  meeting  of 
the  company  on  August  10  next,  contains  some  interesting  facts.  The  notice 
states  that  the  directors  of  the  company  being  of  the  opinion  that  the  valuation 
at  whiclfc  patents,  franchises  and  good  will  have  been  carried  in  the  balance 
sheet,  namely,  $8,000,000,  was  excessive,  and  that  the  fair  and  reasonable  value 
of  this  item  is  the  sum  of  $4,000,000,  have  by  resolution  directed  this  item  to  be 
reduced  to  that  amount  upon  the  books  of  the  company,  as  of  June  30,  1898. 
The  directors  believe  that  a  reduction^  of  the  share  capital  of  60  per  cent,  of 
its  present  amount  will  make  the  share  capital  of  the  company  equal  to  the 
amount  of  net  assets.  Any  surplus  net  earnings  from  and  after  August  10  will 
then  be  applicable  to  the  payment  of  secured  dividends  on  the  preferred  slock 
and  future  dividends  on  both  classes  of  stock. 


Special  Cotresponbencc. 

New  York  Notes. 


Office  of  The  Electrical  World,  t 

"  9 Murray  St..  New  York.  July  25.  1898.      f 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY  has  applied  to 
the  Dock  Board  for  permission  to  build  a  power  house  on  the  wharves  between 
Ninety-fifth  and  Ninety-sixth  Streets  on  the  East  River.  The  application  was 
referred  to  Commissioner  Meyer  and  to  the  department's  engineer  for  consid- 
eration and  report.  The  proposed  power  house  will  furnish  the  current  for  the 
operation  of  many  of  the  new  lines  of  underground  conduit  road  installed  and 
to  be  installed  by  the  Metropolitan  Street  Railway  Company.  The  location 
of  the  power  house  on  the  river  front  will  permit  of  rapid  and  economical 
^  handling  of  coal  and  other  supplies,  for  which  purpose  special  machinery  will 
be  installed. 

THE  QUESTION  OF  HIGHER  TOLLS  FOR  TROLLEY  CARS  ON 
THE  BRIDGE.— The  Brooklyn  trolley  companies  have,  it  is  stated,  finally  re- 
jected the  proposition  of  Bridge  Commissioner  Shea  to  increase  the  toll  for 
each  trolley  car  crossing  the  bridge.  President  Rossiter,  of  the  Heights  Com- 
pany, was  delegated  to  act  for  the  united  roads,  and  send  a  communication  to 
the  company,  stating  the  conclusions  arrived  at  by  the  companies.  The  com- 
missioner wants  the  trolley  companies  to  pay  10  cents  per  car  for  a  round  trip, 
which  is  double  what  they  are  now  paying  under  the  contract  made  by  the 
bridge  trustees  just  before  going  out  of  office.  It  is  stated  that  the  railroad 
companies  are  willing  to  enter  into  a  new  arrangement  that  shall  be  made  in 
the  interests  of  the  city,  provided  additional  privileges  are  given  to  them. 
These  privileges  include,  it  is  reported,  some  sidings  in  the  Manhattan  ter- 
minal to  take  care  of  the  crowd  during  rush  hours  on  two  or  more  loops. 

THE  TWO  NEW  UNDERGROUND  CONDUIT  ROADS.— On  July  20  the 
horse  car  traffic  on  Sixth  Avenue  and  Eighth  Avenue,  below  Fifty-ninth  Street, 
was  suspended  and  the  work  of  tearing  up  the  old  roadbed  for  the  purpose 
of  installing  the  underground  conduit  system  was  at  once  begun.  At  daylight 
the  trucks  of  the  Metropolitan  Street  Railway  Company  were  busy  depositing 
at  the  street  corners  the  heavy  iron  yokes  which  are  to  support  the  track  and 
inclose  the  conduit.  Notice  had  been  sent  out  that  workmen  would  be  re- 
quired, and  before  6  o'clock  in  the  morning  nearly  5000  men  had  applied  for 
work.  It  was  necessary  to  call  on  the  police  to  keep  them  in  order.  About 
2500  men  were  accepted,  and  immediately  set  to  work  tearing  up  the  streets. 
After  the  cobble  stones  had  been  removed  the  soil  was  stirred  up  by  a  plow- 
share drawn  by  two  horses  in  order  to  loosen  the  earth  for  the  shovel.  The 
work  on  the  Sixth  Avenue  line  began  at  Eleventh  Street,  and  is  being  carried 
northward,  and  at  Fifty-first  Street,  working  southward.  Eighth  Avenue  was 
torn  up  north  and  south  of  Fiftieth  Street.  Below  Clinton  Place  horse  cars 
are  still  running,  switching  through  Greenwich  Avenue  to  Seventh  Avenue. 
This  section  of  the  road  will  likely  take  longer  to  construct,  as  the  tracks 
follow  a  winding  and  devious  course. 

A  DIFFICULT  PIECE  OF  OPEN  CONDUIT  RAILWAY  WORK.— Since 
the  Amsterdam  Avenue  and  Fifty-ninth  Street  line  of  the  Metropolitan  Street 
Railway  Company  was  put  into  service  with  electric  cars  suppUed  by  con- 
ductors in  an  open  conduit,  the  cars  have  been  pushed  over  the  part  the  line 
running  on  Columbus  Avenue  between  Fifty-ninth  and  Sixty-fourth  Streets. 
The  cars  here  run  over  the  Columbus  Avenue  cable  car  tracks,  and,  although 
it  was  originally  planned  also  to  put  in  an  electric  conduit,  legal  difficulties 
were  brought  up  by  the  lease  of  the  tracks  from  the  original  owners,  the  Ninth 
Avenue  Railway  Company,  which  prevented,  and  it  has  been  necessary  to  push 
each  electric  car  by  a  cable  car,  the  plow  of  the  electric  car  running  freely  in 
the  cable  car  slot.  On  account  of  the  short  distance  the  cars  were  not  coupled 
together,  and  to  prevent  the  forward  car  from  drifting  away  when  the  cable 
slacked  up  slightly,  and  getting  a  severe  jolt  when  the  cable  car  again  caught 
up  with  it,  the  electric  cars  were  run  over  the  line  with  their  brakes  set.  Dur- 
ing the  last  few  weeks  the  company  has  been  at  work  installing  an  electric 
conduit  under  the  tracks,  the  cable  conduit  being  left  midway  between  tho 
tram  rails  and  the  electric  conduit  being  offset  to  one  side  between  the  cable 
conduit  and  one  rail,  the  i)lows  being  free  to  slide  across  the  car  on  a  frame 
with  sufficient  distance  to  reach  the  offset  conduit.    New  double  conduit  yokes 


have  been  inserted,  the  old  single  conduit  ones  removed,  the  rails  transferred 
from  one  to  the  other,  the  electrical  conductors  put  in,  fastened  to  their  insu- 
lators, the  conduits  completed  and  the  paving  relaid,  while  the  tracks  were  in 
constant  service  with  both  electric  and  cable  cars.  During  the  past  week  the 
work  has  been  finished,  and  now  the  electric  cars  run  right  through  by  their 
own  power. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BROOK- 
LYN.—A  circular  issued  a  few  days  ago  announced  the  absorption  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  by  the  Kings  County  Electric  Light 
&  Power  Company  of  the  same  city.  In  the  circular,  which  was  issued  on  July 
IS  hy  President  Ethan  Allen  Doty,  of  the  Edison  Company,  it  is  stated  that  Mr. 
George  Foster  Peabody,  of  the  board  of  directors,  acting  in  consultation  with 
the  officers,  has  closed,  in  behalf  of  the  stockholders,  a  proposed  sale  of  the 
stock  of  the  company  to  the  Kings  County  Electric  Light  &  Power  Company 
upon  terms  which  the  members  of  the  board  of  directors  unite  in  thinking  to  be 
for  the  permanent  advantage  of  the  stockholders.  Counsel  is  now  preparing  the 
papers  in  detail  to  carry  out  the  agreement  provided  it  shall  be  accepted  by 
two-thirds  of  the  stockholders.  The  deal,  it  is  thought,  will  be  consummated 
by  October  i.  The  result  to  the  stockholders  will  be,  in  substance,  that  the 
right  to  subscribe  to  25  per  cent,  additional  slock  at  par  will  be  secured  to 
them,  and  that  for  the  whole  amount  of  stock  they  will  then  be  offered  par  in 
ninety-nine-year  6  per  cent.*  Purchase  money  mortgage  bonds  to  be  secured  by 
the  deposit  of  the  Edison  stock  so  sold  and  additionally  by  a  junior  mortgage 
of  the  Kings  County  Company  upon  its  property  and  further  by  the  deposit  of 
a  mortgage  fund  of  $1,000,000.  In  this  connection  a  brief  historical  outline  of 
the  Kings  County  Company  and  its  career  may  be  of  interest.  Between  three 
and  four  years  ago  a  franchise  was  granted  to  the  Kings  County  Electric  Light 
&  Power  Company,  but  for  two  years  or  more  nothing  was  done  toward  making 
use  of  the  franchise.  Last  year  it  became  publicly  known  that  a  very  strong 
syndicate  had  been  formed  in  which  ex-Governor  Roswell  P.  Flower,  Vice- 
President  Garret  A.  Hobart  and  several  well-known  Brooklyn  men  were  heavily 
interested.  The  company  purchased  the  site  for  a  power  house  and  began 
active  work  laying  conduits.  It  announced  that  it  intended  to  enter  into 
active  competition  with  other  electric  light  companies  in  the  city,  and  cut 
prices  heavily  to  secure  business.  This  spring  when  the  bids  for  city  lighting 
were  opened  it  was  found  that  this  company  was  the  lowest  bidder.  It  did  not, 
however,  have  its  plant  sufficiently  completed  to  carry  out  the  contract,  and 
negotiations  were  opened  with  the  Municipal  Electric  Light  Company,  looking 
to  the  lease  of  the  property  of  that  corporation,  so  that  it  could  have  a  plant 
and  a  system  in  the  Eastern  District.  At  the  same  time  the  officers  of  the 
Edison  Company  opened  negotiations  with  the  Municipal  Company,  and 
finally  the  stockholders  of  the  latter  agreed  to  sell  out  their  stock  to  the  Edison 
Company.  When  this  deal  was  completed  negotiations  were  opened  between 
the  Edison  and  the  Kings  County  Companies  to  bring  about  some  sort  of  a 
combination  which  would  prevent  a  disastrous  rate  war.  The  negotiations 
have  been  conducted  principally  through  Mr.  Peabody,  and  the  results  are 
indicated  in  the  circular  above  referred  to. 


New  England  Notes. 

Branch  Office  of  The  Electrical  World,  i 
Room  91,  Hathaway  Build'ng,  620  Atlantic  Ave  ,     \- 
Boston-.  Mass..  July  33,  1898.     i 
MR.  J.  Y.  BRADBURY,  of  the  Electric  Storage  Battery  Company,  Philadel- 
phia, has  been  a  recent  visitor  to   Boston,  and  was  warmly  welcomed   by  his 
many  friends.     Mr.  Bradbury  is  one  of  the  "old  timers"  in  the  electrical  busi- 
ness, and  has  hosts  of  friends  who  wish  him  continued  success. 

MR.  G.  A.  NISBET,  general  manager  of  the  Electrical  Appliance  Company, 
New  York,  was  a  Boston  visitor  this  week,  looking  as  happy  and  contented  as 
ever.  The  gravity  motor  controller,  he  says,  continues  in  good  demand,  and 
L.  A.  Chase  &  Co.,  New  England  agents,  are  still  winning  honors  for  this  ex- 
cellent specialty. 

THE  ELECTRIC  GAS  LIGHTING  COMP.-VNY,  Boston,  reports  gratifying 
success  in  the  introduction  of  a  specially  constructed  battery,  which  it  styles 
"The  Samson-Dry."  It  is  made  for  portable  use  and  where  frequent  and  con- 
tinued operation  will  exhaust  the  strength  of  the  No.  z  Samson  battery,  which 
has  been  this  company's  largest  size  of  this  well-known  cell. 

THE  UNITED  STATES  ELECTRICAL  LEATHER  PROCESS  COM- 
P.\NY  has  just  been  incorporated,  with  offices  and  factory  at  138-1^4  Lincoln 
Street,  Boston.  The  officers  of  the  company  are  George  D.  Burton,  president; 
Charles  Williams,  Jr.,  vice-president;  George  Wallace,  treasurer;  Lester  H. 
Williams,  secretary,  and  Chircnce  Hale,  clerk.  It  has  also  a  strong  board  of 
directors.  This  company  will  represent  particularly  the  Burton  Electric  Liquid 
Process  for  the  tanning  of  leather  by  electricity,  which  has  received  the  in- 
dorsement and  approval  of  the  leading  tanners  and  leather  manufacturers  of  the 
United  States. 

THIC  ANCHOR  ELECTRIC  COMPANY.  Boston,  reports  unusual  activity 
in  the  sale  of  general  electrical  supplies,  which  fact,  together  with  the  demand 
for  its  own  specialty  manufactures,  is  a  matter  of  considerable  gratification  to 
its  management  and  executive  head,  Mr.  Norman  Marshall.  It  is  introducing 
to  the  trade  a  new  conduit,  known  as  the  Anchor  Armorduct,  which  is  said  to 
never  split  or  bend,  and  which  has  the  approval  of  the  Boston  Boaid  of  Under- 
writers and  city  electrician  of  Boston.  The  Anchor  Company,  as  New  Eng- 
land agent  of  the  Helios  arc  lamps,  is  equipping  the  subways  with  these  lamps, 
which  have  been  adopted  after  competitive  tests. 

THE  RELIABLE  ELECTRIC  MANUFACTURING  COMPANY,  Worces- 
ter, Mass.,  is  now  nicely  housed  at  86  Foster  Street,  that  city.    It  has  just  is- 
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sued  a  handsome  illustrated  catalogue  ot  its  various  telephone  manuiaclures, 
supplies  and  electrical  specialties,  which  alone  should  command  consideration 
and  quick  business.  This  company  makes  a  specialty  of  high-grade  telephone 
apparatus,  and  its  telephone  instruments  built  upon  correct  mechanical  and 
electrical  principles,  are  claimed  to  be  perfectly  up  to  date,  and  are  furnished 
at  the  lowest  possible  prices  consistent  with  first-class  material  and  workman- 
ship. The  Reli&ble  Electric  Manufacturing  Company  will  be  glad  to  send  a 
copy  of  this  catalogue  to  any  address  on  application. 

Buffalo  and  Niagara  Falls  Notes. 

BUFFALO,  N.  Y.,  July  23, 1898. 

THE  BUFFALO  STREET  RAILWAY  COMPANY  is  laying  an  eight-sec- 
tion conduit  in  Pearl  Street  for  the  accommodation  of  feed  wires. 

THE  NEW  TRANSFORMER  HOUSE  to  be  built  on  the  Niagara  power  ' 
transmission  line  for  the  accommodation  of  the  manufacturing  district  of  lower 
Black  Rock  is  to  be  built  on  the  new  underground  line  some  distance  south  of 
Ontario  Street.    The  work  will  begin  soon. 

THE  ESTABLISHMENT  of  a  new  button  factory  at  La  Salle  is  announced 
as  a  new  acquisition  to  the  many  manufactories  that  are  to  gather  about  the 
Niagara  power  line  to  Buffalo.  The  power  company  has  agreed  to  build  a 
transformer  station  there  for  the  benefit  of  the  company. 

THE  FUTURE  of  the  Smith  trolley  line,  as  that  on  the  riverside  of  the 
Niagara  frontier,  between  Buffalo  and  Tonawanda,  is  called,  appears  to  be  as- 
sured, arrangements  having  been  made  for  paying  the  back  taxes  and  the  pro- 
ceedings to  annul  the  charter  of  the  company  having  been  suspended. 

THE  BUFFALO  GENERAL  ELECTRIC  COMPANY  is  making  a  test  of 
a  new  style  wattmeter  of  Westinghouse  make,  with  the  alternating  current.  So 
far  it  is  doing  satisfactory  work.  The  company  will  use  it  for  supplying  cus- 
tomers who  wish  to  run  incandescent  lights  and  motors  on  the  same  circuit, 
the  number  of  these  being  constantly  on  the  increase. 

Pittsburg  Note. 


,  Pittsburg,  Pa.,  July  S3,  1896. 

FLAG  RAISING  AT  MR.  WESTINGHOUSE'S  HOME.-On  July  4  a  silk 
flag,  20x30  feet,  was  raised  on  a  new  staff  135  feet  high  on  the  grounds  of  Mr. 
George  Westinghouse,  at  Erskine  Park,  Pa.  The  flag  was  raised  at  8  o'clock 
in  the  evening,  the  extensive  grounds  being  illuminated  by  electric  lights, 
which  were  supplied  with  current  from  Mr.  Westinghouse's  private  plant.  The 
lamps  were  arranged  in  many  ingenious  designs,  including  shields  and  flags 
in  red,  white  and  blue.  On  the  top  of  the  flag  pole  glowed  a  large  cluster  of 
lights  in  the  national  colors. 

Chicago  Notes. 
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936  Monadnuck  Building,  V 

ChicagO,  111..  July  2i,  IS98.      \ 

PLANS  have  been  prepared  for  the  reorganization  of  the  Metropolitan  West 
Side  Elevated  Railroad  Company,  which  went  into  the  hands  of  a  receiver  in 
January,  1897.  The  company  was  bonded  and  stocked  for  $15,000,000,  a  capitali- 
zation which  was  too  great  to  warrant  the  payment  of  interest,  to  say  nothing 
of  dividends,  while  its  territory  still  remained  in  an  undeveloped  state.  The 
plan  now  formulated  is  to  scale  the  $15,000,000  40  per  cent,  and  i  per  cent,  in 
interest,  holders  receiving  50  per  cent,  of  their  amounts  in  the  issue  of  preferred 
stock,  of  which  payment  40  per  cent,  is  for  scaling  and  10  per  cent,  for  the 
unpaid  coupons  since  August  i,  i8g6.  The  stock  is  to  be  assessed  4  per  cent., 
and  for  this  $600,000  of  bonds  will  be  given-  This  w*ill  dispose  of  all  but  $400,000 
of  the  new  bond  issue  authorized.  The  road  was  expensively  and  well  con- 
structed, but  the  business  in  sight  hardly  justified  such  an  expenditure  until 
a  larger  traffic  could  be  obtained. 

FLAG  RAISING.— The  employees  of  the  Fort  Wayne  Electric  Corporation, 
Fort  Wayne,  Ind.,  on  July  16  raised  what  is  said  to  be  the  largest  flag  and 
dedicated  the  largest  pole  and  equipment  in  the  Slate,  at  the  t.ictory  of  the 
corporation.  About  15,000  people  assembled  about  the  works,  and  the  crowd 
was  so  dense  that  the  street  cars  were  unable  to  get  through  until  after  the 
road  had  been  cleared  by  policemen.  It  was,  however,  a  patriotic  crowd.  The 
electrical  display  was  a  fine  one.  A  large  number  of  searchlights  were  used 
with  excellent  cffccl,  and  connecting  the  office  and  factory  building  was  a  large 
arch  made  up  of  incandescent  lamps,  the  words  "Fort  Wayne"  being  wrought 
in  large  letters.  Upon  the  north  side  of  the  building  was  a  small  light,  and 
under  it  hung  the  fffigy  of  a  .Spaniard.  The  ceremonies  were  conducted  by 
Mr.  I.  J.  Wood,  electrical  engineer  and  superintendent  of  the  company.  Mr. 
K.  T.  MclJjnald,  president  of  the  company,  was  unavoidably  absent,  anil 
telegraphed  hi*  regrets  of  his  inability  to  be  present  to  parlieipatc  in  the  fes- 
tivities. Mr.  E.  A.  ISarnes,  acting  luperintcndent  of  the  works,  made  the  prcs- 
cnlalion  uptech,  and  handed  the  flag  to  .Mr.  Wood,  making  at  Ihc  same  time 
s  lew  appro|iriilc  remarks.  Mr.  Wood  received  the  flag  on  behalf  of  Mr.  Mc- 
Donald. Judge  K.  S,  Taylor  then  addressed  Ihc  gathering,  am!  after  giving 
utterance  fo  some  timely  and  palriolic  ■cntimcnlii  made  some  complimenlary 
remarks  about  the  Fort  Wayne  Electric  Corporation.  The  affair  was  a  complcic 
•ucccst  in  every  rciprcl. 


St.  Louis  Notes. 


St.  Ixjuis.  Mo..  July  vri.  \mH. 
AVVtJCATlOSH  from  the  HcJI  Tclrphonc  Company,  the  Cii'ttcnn*   Electric 
r^KhtirtK  Company  and  the  Impcrt;il  LiRhiinft  Company  to  erect  polcn  in  nllcyi 
ot   the   «uhwJiy    dintricl    ore   being    comidcrcd    by    the    Hoard    of    Public    Im- 

pfOvrfT»Tt. 

Tlf  M-  TRACTK>N  COMPANY'S  ^loc  l<boldfr»  will  meet  on  Jwly 

30  t'  '-  capital   itock   (r^-m  %inn,*rfi  to  l^/ifK^/Kj-i.     The   prcRcnt   atock 

is  all   I  11 'J   up.    The  incrcate  i*  ncccunry  to   accure  enough   money   to   build 
the  road.    Work  will  commence  «•  aoon  at  poaalbtc. 


THE  OPENING  of  tlie  new  plant  of  the  Imperial  Electric  Light,  Heating 
&  Power  Company  will  greatly  intensify  competition.  The  new  company  will 
start  business  wilh  6000  horse-power,  and  has  secured  a  large  number  of  con- 
tracts for  the  introduction  of  a  new  arc  light,  which  will  burn  150  hours. 

THE  SOUTHERN  ELECTRIC  RAILWAY  COMPANY  has  purchased 
twenty  new  cars  of  the  most  modern  make,  and  six  of  them  have  already  been 
received.  Extensive  improvements  are  being  made  on  the  company's  plant.  A 
new  office  building  will  cost  $30,000.  A  new  1500-hp  engine,  a  1500-hp  generator 
end  a  battery  of  Heine  safety  boilers  will  be  installed.  These  improvements 
will  cost  $130,000.    The  company's  repair  shops  are  also  being  enlarged. 

OUTWITTED. — The  Kinloch  Telephone  Company  stole  a  march  on  the  Ter- 
minal Railway  Association  between  midnight  last  Saturday  and  midnight  Sun- 
day, it  is  said,  and  laid  three  cables  across  the  Eads  Bridge.  For  some  time 
the  Kinloch  Company  has  been  endeavoring  to  come  to  an  agreement  with 
the  Terminal  Association,  but  as  none  could  be  reached  it  is  said  the  Kinloch 
ofl'icers  decided  upon  the  bold  piece  of  work  and  executed  it  with  rapidity. 


Canadian  Notes. 


Ottawa.  Ont.,  July  21,  1898. 

THE  FIRST  electric  car  traversed  the  streets  of  the  city  of  St.  Thomas,  Ont., 
on  July  15.  This  electric  street  railway  was  begun  on  March  24,  and  was 
opened  for  public  travel  on  July  16.    The  road  is  6  miles  long  and  it  cost  $80,000. 

THE  WORKS  of  the  Ottawa  Carbon  &  Porcelain  Company  are  very  busy 
at  present.  This  is  the  only  factory  in  Canada  for  the  production  of  electrical 
porcelain  and  carbon  goods.  Ever  since  its  establishment  at  the  capital  city  it 
has  made  steady  progress. 

HON.  JOHN  HAGGART,  of  Perth.  Ont!,  and  others  have  incorporated  a 
company  under  the  name  of  "The  Canadian  Electric  &  Water  Power  Company," 
with  a  capital  stock  of  $150,000,  to  produce  and  distribute  electricity  in  Perth,  as 
well  as  in  other  towns  in  the  Dominion. 

MR.  R.  ANDERSON,  Ottawa,  Ont.,  has  moved  his  office  to  150  Canal 
Street.  Mr.  Anderson  has  installed  several  buildings  in  Ottawa  with  iron- 
armored  conduit  throughout.  These  are  the  first  buildings  in  the  city  to  be  so 
equipped.    They  include  the  Russell  Theatre,  with  1500  lights. 

THE  OTTAWA  CITY  COUNCIL  has  decided  to  submit  the  Sunday  street 
car  question  to  the  popular  vote  next  January.  There  are  two  obstacles  in  the 
way  of  the  operation  of  street  cars  on  Sunday  here:  One  is  the  prohibitive  act 
of  the  Ontario  Legislature,  and  the  other  is  a  clause  in  the  street  railway  com- 
pany's charter  forbidding  Sunday  cars. 

A  NEW  electric  power  company  has  been  formed  here.  It  will  have  a  capital 
of  $1,000,000.  The  promoter,  Mr.  Thomas  Lindsay,  says:  "The  company  has 
practically  unlimited  water  power  at  its  disposal.  Of  course,  I  cannot  disclose 
the  source  of  power  at  present,  but  we  have  2000  horse-power  to  begin  with  and 
can  easily  obtain  5000  more  whenever  we  need  it.  We  intend  to  supply  Ottawa 
with  electricity  for  light,  heat  and  power.  In  addition  to  water  power  we  will 
have  a  steam  auxiliary." 

THE  GRAND  FALLS  POWER  COMPANY,  of  Grand  Falls,  N.  B.,  in 
which  Sir  William  Van  Home,  Senator  I'roctor,  of  Vermont,  and  Secretary  of 
War  Alger  are  largely  interested,  have  secured  additional  properties  at  the  falls, 
necessary  to  carry  on  operations,  and  the  annoimcement  is  now  made  that  the 
work  of  harnessing  the  falls  for  saw  and  pulp  mill,  electric  light  and  other  pur- 
poses will  begin  at  once.  The  company  expects  to  transmit  electric  power 
as  far  as  Woodstock  and  Riviere  Du  Loup. 

THE  CARBORUNDUM  COMPANY,  of  Niagara  Falls,  has  commenced  the 
manufacture  of  its  product  in  Canada  under  the  patent  which  it  holds.  It  has 
just  erected  a  new  facTbry  building  at  Niagara  Falls,  Ont.,  but  the  electrical 
apparatus  not  having  arrived  in  time  for  the  plant  to  be  utilized  in  accordance 
with  patent  provisions  in  order  to  maintain  its  rights,  the  company,  with  con- 
siderable enterprise  erected  a  furnace  in  the  power  house  of  the  Niagara  Falls, 
Park  &  River  Railway  Company,  and  there  made  the  first  carborundum  pro- 
duced in  the  Dominion. 


General  Bews. 


The  Telegraph  and  Telephone. 


CIIARDON,  OHIO.— The  Bainbridge  Telephone  Company  will  extend  its 
line  to  Geauga  Lake  and  Aurora  during  the  present  season. 

GROVKLAND,  N.  Y.— The  Bell  Telephone  Company  has  been  urged  to  es- 
tablish a  station  in  this  place.  The  company  asks  a  guarantee  of  $joo,  and  it 
is  likely  that  the  merchants  will  agree  to  the  terms. 

(>RH>N,  I  r.L. — The  Osco  Mutual  'J'elephonc  Company  has  completed  its 
lincM.  Several  instruments  have  bci-n  placed  in  Cambridge,  and  connections 
have  been  made  wilh   Orion,  Cable,  Morristown,  Gencsco  and  other  places. 

(  IIULSMAN,  ILL.-Tlie  Schance  Sc  Fair  Telephone  Exehnngc  Company 
haM  outKrown  its  pretient  Hwitchbonrd  capacity,  and  has  phicrd  an  order  with 
the  SicrlinR  Electric  Company,  of  Chicago,  for  a  loo-drop  lioaid  metallic  circuit, 
of  the  Bell  type. 

I'LYMOU'iM,  INI).— 'Ihc  managerH  of  ihc  Plymouth  Telephone  Comi^nny 
have  con  traded  wilh  the  .Sleiling  JCleclric  ('onipany,  Chicago,  to  replace  its 
old  appnratiiH  wilh  two  Hcclioiis  of  the  Sterling  Ccnipaiiy's  sland.u  d  mdallii: 
h..;ird,  of  the  Bell  type. 

L.\NCASTEK,  PA.— The  City  Council  has  granted  n  frnnchiHC  to  ihc  Imlc- 
prndcnt  Trlrphonc  Company,  of  Lnncnnlrr  County.  The  new  company  will 
charge  $17  a  year  for  n  telephone  placed  in  a  buHinmN  hounc  and  $iH  (or  private 
residence  innlrumenla.  The  new  company  promiHCJi  to  be  ready  for  husincNS  in 
alx  month*. 

JUUDI'OUT,  VT.— The  Chnmplnin  Telephone  Company  hiM  opirutl  an 
exchanRe  in  Ihia  place.  It  hna  built  a  telephone  line  from  the  lake  nhore  op- 
poaite  Crown   Point  lo  Uridport  village,  and  expects  to  lay  a  (ourwirc  cable 
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across  the  lake  and  connect  with  the  local  exchange  at  Crown  Point.  The 
company  will  hnild  a  line  to  Middlebnry  in  the  near  future  and  connect  with 
ihc  system  of    the  Bristol  Telephone  Company. 

WASUINGTIIN,  D.  C— The  War  Department  received  information  from  the 
Army  Signal  ofticcrs  in  Cuha  that  cable  communication  is  about  to  be  opened 
in  Santiago  de  Cuba.  The  French  cable  office  in  the  city  has  been  closed  tor 
some  time,  the  line  being  under  the  control  of  the  Americans  at  the  immediate 
points  of  Playa  del  Estc  and  Aguadores.  Now  that  the  city  has  surrendered 
and  the  American  troops  are  about  to  move  in  and  take  possession,  the  army 
administration  recognizes  the  advantage  of  establishing  cable  communication 
with  the  city  itself. 

PASSAIC,  N.  J.— The  Paterson,  Passaic  &  Suburban  Telephone  Company 
has  begun  active  preparations  to  extend  its  wires  to  this  city,  and  has  leased 
the  old  post  office  building  in  Passaic  Avenue  as  its  headquarters.  The  com. 
pany  has  secured  the  right  to  string  wires  and  put  up  poles  in  nearly  every 
street  in  the  city,  and  claims  that  it  will  be  able  to  supply  patrons  with  tele- 
phone service  at  a  rate  cheaper  than  is  now  charged  by  the  old  company.  The 
city  will  get  the  free  use  of  eighteen  telephones  in  exchange  for  the  fran- 
chise, besides  an  annual  rental  for  the  use  of    the  streets. 


Electric   Light  and  Power. 


McARTHL'R,.  OHIO.— The  Council  has  voted  to  issue  $5000  in  bonds  for  an 
electric  light  plant. 

HOLLAND,  MICH.— The  municipal  electric  light  plant  of  this  place  will 
be  extended  at  an  expense  of    $3,361. 

SHENANDOAH,  PA.— The  dam  on  the  Susquehanna  River  at  Wrightsville, 
York  County,  Pa.,  has  been  leased  by  an  electric  power  company  for  $75,000. 

YPSILANTI.  MICH.— The  Council  has  authorized  the  Board  of  Public 
Works  to  buy  a  new  50-light  dynamo  to  displace  the  old  one,  appropriating 
therefor  $300  and  the  old  machine. 

WINNEBAGO  CITY,  MINN.— At  a  special  election  held  on  July  2  the  prop- 
osition to  issue  $8000  in  bonds  to  defray  the  cost  of  an  electric  lighting  system 
was  carried  by  a  large  majority.  The  Council  will  at  once  take  steps  to  build 
the  plant. 

COLUMBUS,  GA.— The  Columbus  Power  Company  has  signed  contracts  for 
the  erection  of^a  plant  which  will  develop  40,000  horse-power  by  water  power. 
Mr.  H.  M.  Comer,  of  the  Southern  Railroad  of  Georgia,  is  at  the  head  of 
the  enterprise. 

MERCUR,  UTAH.— The  transformer  house  of  the  Camp  Floyd  Electric 
Light  CSmpany  w^as  totally  destroyed  by  fire  recently.  It  is  supposed  that  the 
fire  was  started  by  lightning.  The  building  was  situated  close  to  the  Golden 
Gate  power  house.    The  latter,  however,  was  uninjured. 

WEST  SUPERIOR,  WIS.— The  Great  Northern  Elevator  system  will  in 
the  near  future  operate  the  machinery  of  elevators  A  and  X  in  this  city  by 
electric  power  instead  of  steam.  A  powxr  house  is  being  built.  It  will  be 
84  X  64  feet  in  dimensions.     The  new  boiler  house  will  be  77  x  44  feet.  ^ 

ROCKFORD,  ILL. — The  real  estate,  property  and  franchise  of  the  Rock- 
ford  Electric  Power  Company  has  been  purchased  by  the  Rockford  General 
Electric  Company,  which  has  the  contract  for  lighting  the  city.  The  latter  com- 
pany thus  becomes  possessor  of  2200  additional  parts  of  water,  which  was 
much  needed. 

LONDON,  ONT. — Tenders  for  dynamos,  lamps,  poles,  wiring  and  all  neces- 
sary electrical  apparatus  for  the  complete  equipment  of  the  350  2000-cp  arc 
light  plant,  together  with  the  necessary  engines,  boilers,  etc.,  will  be  received 
at  the  office  of  Ormsby  Graydon,  city  engineer.  Specifications  and  form  of 
tender  can  be  obtained  of  Mr.  Graydon. 


The  Electric  Railway. 


BOSTON,  MASS.— It  is  stated  that  the  plans  for  the  structure  of  the  Boston 
Elevated  Railroad  Company  have  been  approved  by  the  Massachusetts  Railroad 
Commissioners.  Working  plans  will  be  prepared  at  once,  and  contracts,  it  is 
stated,  will  be  let  some  time  within  the  next  thirty  days. 

PHILADELPHIA,  PA. — The  statement  of  the  Union  Traction  Company  for 
the  year  ending  June  30,  i8g8,  shows  gross  receipts  for  $10,071,437,  an  increase 
of  $490,791,  as  compared  with  the  same  item  the  year  previous.  Net  earnings, 
$6,515,062,  an  increase  of  $284,266.  Charges,  $6,490,411,  an  increase  of  $107,711. 
Surplus,  $24,6;:o,  an  increase  of  $876,550. 

NEW  YORK,  N.  Y. — "The  Railway  Age"  gives  a  brief  account  of  a  rather 
interesting  episode  which  occurred  at  Bordentown,  N.  J.,  recently.  There  was 
a  fight  between  the  Monmouth  Traction  Company  and  the  Pennsylvania  Rail- 
road Company  over  the  erection  of  a  trolley  pole.  It  was  claimed  that  the 
place  where  it  was  Intended  to  raise  the  pole  was  on  ground  belonging  to  the 
railroad  company.  When  the  pole  was  raised  alongside  of  the  hole  the  railroad 
men  jumped  into  the  hole,  but  were  promptly  yanked  out  by  the  trolley  men. 
During  a  cessation  of  the  hostilities,  occasioned  by  the  arrest  of  several  partici- 
pants, the  pole  was  dropped  into  place,  and  a  quick-witted  trolley  employee 
climbed  to  the  top  and  unfurled  an  American  flag,  which  he  defied  any  man 
to  pull  down  or  knock  down.  Under  this  protect ii>n  the  post  was  held  for 
tlirce  hours,  until  legal  proceedings  determined  that  it  should  be  erected  else- 
where. The  flag  was  then  honorably  lowered  in  the  same  manner  in  which  it 
had  been  raised,  but  while  under  this  protection  it  is  said  that  no  one  attempted 
to  lay  hands  on  the  pole. 

NEW  YORK,  N.  Y. — The  directors  of  the  Kings  County  Traction  Company 
s()ld  at  auction  a  few  days  ago  the  entire  assets  of  the  company.  They  were 
bought  by  Mr.  Harriman,  agent  of  the  syndicate  formed  to  purchase  them, 
the  price  paid  being  $2,100,000.  In  1893  a  syndicate  bought  the  old  Atlantic 
Avenue  railroad,  and  organized  it  to  operate  what  is  known  as  the  Brooklyn 
Traction  Company.  That  company  became  involved  financially,  and  in  1895 
was  reorganized  as  the  Kings  County  Traction  Company.  On  April  4,  1896, 
the    Nassau    Electric    Railroad    Company    leased    the    property    owned    by    the 


Kin^s  County  Traction  Company,  the  capitalization  of  which  was  $4,500,000.  A 
syndicate  was  organized  about  a  year  ago  to  buy  up  the  securities  to  enable 
the  Nassau  Company  to  obtain  complete  control  of  the  Kings  County  Traction 
Company,  and  thus  save  rental,  interest  charges,  etc.  A  minority  of  the 
stockholders  objected  and  look  the  matter  into  the  courts,  and  delayed  the 
carrying  out  of  the  readjustment  plans  which  the  Nassau  Company  had  in 
view  until  early  in  June  this  year,  when  a  compromise  was  effected.  A  ma- 
jority of  the  stockholders  of  the  Kings  County  Traction  Company  decided  to 
dissolve  the'  corporation  and  sell  its  assets  at  public  auction.  The  assets 
consisted  of  all  the  capital  stock  of  the  Atlantic  Avenue  Railroad  Company 
and  the  Brooklyn,  Bath  &  West  End  Railroad  Company.  The  Nassau  Railroad 
Company  by  this  purchase  obtains  control  of  all  the  assets  of  the  Kings  County 
Traction  Company,  and  will  no  longer  "be  compelled  to  pay  $180,000  yearly 
rental  for  the  same. 


Legal  Notes. 


SPRAGUE  ELECTRIC  RAILWAY  &  MOTOR  COMPANY  V.  THE 
STEEL  MOTOR  COMPANY.— Following  is  the  opinion  of  Judge  Buffington 
in  the  Circuit  Court  of  the  United  States,  Western  District  of  Pennsylvania,  in 
the  case  of  the  Sprague  Electric  Railway  &  Motor  Company  v.  the  Steel  Motor 
Company,  asking  for  a  preliminary  injunction,  which  opinion  is  in  favor  of  the 
complainant.  "The  complainant,  the  Sprague  Electric  Railway  Sz  Motor  Company 
moves  for  a  preliminary  injunction  against  the  Steel  Motor  Company  to  enjoin 
infringement  of  claims  two  and  six  of  letters  patent  No.  324.892,  issued  August 
25,  1885,  to  Frank  J.  Sprague,  fur  an  electric  railway  motor.  These  claims  were 
adjudged  valid  by  the  Circuit  Court  of  the  Second  Circuit,  and  its  decree, af- 
firmed on  appeal.  The  validity  of  the  patent  having  been  sustained,  an  injunc- 
tion must  issue,  as  the  respondent  company  concedes  that  exhibits  Nos.  i,  2,  3. 
5,  6  and  7  infringe  the  second  claim.  As  to  the  sixth  claim,  respondent  alleges 
that  the  present  proofs  fail  to  show  in  said  exhibits  the  use  of  all  the  elements 
of  said  claim.  We  will  not  pass  on  that  question,  as  the  complainant  asks  leave 
to  withdraw  so  much  of  its  motion  as  seeks  for  an  injunction  based  on  infringe- 
ment of  said  claim.  Such  leave  will  be  given  without  prejudice  to  complainant's 
right  to  aver  and  maintain  such  charge  of  infringement  hereafter.  The  fore- 
going enjoined  types  are  what  are  known  as  nose-suspended  motors.  The  re- 
spondent manufactures  motors  with  side-bar  suspensions,  and  has  produced 
plans  and  models  of  two  such,  known  as  Nos.  4  and  8,  respectively,  has  sub- 
mitted them  to  the  inspection  of  the  court  and  parties,  and  has  urged  the  court 
on  this  present  motion  to  pass  on  the  question  wdiether  they  infringe.  Counsel 
for  respondent  allege  that  complainant's  moving  papers  charge  that  respondent 
infringes  in  the  manufacture  and  sale  of  said  side  suspended  motors.  A  careful 
consideration  of  the  record  satisfies  us  that  such  charge  has  not  been  made  on 
the  motion  before  us  by  complainant,  and  that  the  respondent,  not  the  com- 
plainant, has  sought  to  raise  that  issue.  Against  action  thereon  by  the  court 
the  complainant  protests,  alleging  that,  while  it  regards  said  types  as  infringing 
the  patent  in  suit,  it  is  not  willing  to  have  that  question  passed  on  in  the 
present  motion  or  presentation  by  the  respondent,  and  on  its  models  and  draw- 
ings. We  mu*  therefore  regard  the  question  as  before  us  wholly  and  solely  ai 
the  respondent's  instance.  Such  being  the  case,  we  must  decline  to  pass  upon 
it.  The  practice  to  the  contrary  is  settled  in  this  circuit— Edison  Company  v. 
Westinghouse  Company,  54  Fed.  Rep.,  504.  Let  an  injunction  as  indicated 
above  be  drawn  and  submitted." 

STERNE  V.  THE  METROPOLITAN  TELEPHONE  &  TELEGRAPH 
COMPANY  AND  NEW  YORK  TELEPHONE  COMPANY.— The  New  York 
Supreme  Court  handed  down  on  July  iS  two  opinions  in  the  suit  of  Simon 
Sterne  against  the  New  York  Telephone  Company,  both  in  favor  of  the  de- 
fendant. It  will  be  remembered  that  some  years  ago,  when  the  Metropolitan 
Telephone  Company  reconstructed  its  system  and  made  metallic  circuit  working 
the  rule,  Mr.  Sterne  refused  to  allow  his  telephone  line  and  instruments  to  be 
changed  to  metallic  circuit,  and  wlien  the  telephone  company  proceeded  to  act 
upon  :ts  right  to  terminate  its  contract  with  Mr.  Sterne,  the  latter  secured  an 
injunction  restraining  the  company  from  interrupting  his  telephone  service, 
and  brought  suit  to  compel  it  to  furnish  him  service  at  a  rate  to  be  fixed  by 
the  court.  The  injunction  was  continued  pending  the  trial  of  the  suit,  the 
Metropolitan  Company  being  authorized  to  change  Mr.  Sterne's  line  and  in- 
struments to  metallic  circuit,  and  he  giving  a  bond  to  pay  the  full  rate  in  the 
event  of  the  case  going  against  him.  Some  time  later  the  Metropolitan  Tele- 
phone &  Telegraph  Company  went  out  of  business  and  sold  its  plant  to  the 
New  York  Telephone  Company,  a  concern  organized  to  furnish  telephone  ser- 
vice in  a  much  larger  area  than  that  served  by  the  Metropolitan  Company.  Mr. 
Sterne  subsequently  secured  an  order  to  bring  in  the  New  York  Telephone 
Company  as  defendant,  and  it  was  to  that  company's  motion  to  vacate  the  order 
that  one  of  Judge  Kellogg's  decisions  referred.  The  opinion  states  that  this 
was  the  first  opportunity  the  New  York  Telephone  Company  had  to  be  heard 
in  the  matter,  and  that  company  had  the  right  to  expect  that  its  present  motion 
would  be  considered  unprejudiced  by  any  previous  determination  of  the  court 
had  in  its  absence.  "The  order  and  the  supplemental  complaint  obviously  re- 
gard this  defendant  as  a  corporate  body  separate  and  distinct  from  the  other 
defendant.  It  is  not  the  same  botly  under  a  new  name  or  changed  name.  It 
must  be  regarded  as  having  no  legal  relations  with  the  other  defendant  or  with 
the  acts  of  the  other  defendant  except  those  created  by  contract  with  it."  The 
opinion  points  out  that  while  Mr.  Sterne  alleged  that  the  New  York  Telephone 
Company  assumed  all  debts,  contracts  and  liabilities"  binding  upon  the  Metro- 
politan Company,  it  is  not  alleged  that  there  existed  any  contract  with  Sterhe 
binding  upon  the  Metropolitan  Company.  Even  construing  "liabilities"  as  the 
alleged  legal  liability  to  furnish  telephone  service  to  the  plaintlft",  the  case  is  no 
stronger,  "for  one  cannot  make  more  binding  his  burden  by  declaring  upon 
pai>er  his  intention  to  perform  what  the  law  directs.  In  no  way  can  it  be  rea- 
soned that  this  is  a  contract  liability.  If  this  defendant  owes  any  duty  to  the 
plaintiff  it  is  because  the  law  imposes  it."  After  stating  that  there  is  no  prec- 
edent in  support  of  any  other  contention,  the  opinion  concludes  as  follows: 
"The  law  docs  not  hold  this  defendant  responsible  for  any  alleged  wrongful 
threats  of  the  Metropolitan  Telephone  &  Telegraph  Company.  That  is  the 
cause  which  enabled  plaintiff  to  bring  this  action  in  a  court  of  equity.  The 
cause  of  action  does  not  in  law  follow  the  property;  the  duty  to  furnish  the  ser- 
vice may;  when  a  similar  case  arises  against  the  new  owners    it  may  be  held 
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to  answer,  but  I  see  no  ground  whatever  for  the  contention  that  it  must  answer 
for  the  threats  of  its  predecessor  in  ownership.  The  motion  to  vacate  is  there- 
fore granted,  with  costs."  The  second  opinion  of  Judge  Kellogg  relates  to  a 
motion  to  vacate  an  order  permitting  the  examination  of  the  officers  and  books 
of  the  Metropolitan  Telephone  Company  to  procure  testimony,  an  order  in 
which,  by  a  supplemental  complaint,  it  v.as  sought  to  bring  the  New  York 
Telephone -Company  as  successors.  The  motion  to  vacate  was  granted  for  much 
the  same  reason  as  those  given  in  the  previous  opinion.  The  original  defendant 
has  gone  out  of  business,  and  no  issue  remains  between  it  and  the  plaintiff. 
There  was  no  contract  between  them,  and  the  defendant,  therefore,  can  owe 
the  plaintiff  nothing,  and  does  not  seek  to  recover  anything.  The  relief  sought 
by  the  action  is  now  impossible.  The  opinion  goes  on:  "By  the  supplemental 
complaint  the  plaintiff  seeks  to  create  a  living  issue  with  the  defendant,  the 
New  York  Telephone  Company,  to  obtain  a  substantial  Judgment,  viz.;  The 
judgment  he  originally  claimed  against  the  Metropolitan  Telephone  &  Tele- 
graph Company  on  the  ground  that  it  has  succeeded  to  the  property  and  duties 
of  the  last-named  company.  The  fact  that  plaintiff  by  order  of  the  court  deemed 
it  necessary  to  bring  in  this  party  as  a  defendant  is  a  sufficient  admission  that 
it  has  a  separate  entity  and  is  to  be  treated  as  a  separate  and  distinct  party; 
as  a  new  party  it  has  a  right  to  be  heard  on  all  motions  affecting  the  trial,  and 
especially  in  motions  to  examine  books  and  officers  to  procure  testimony  to  be 
used  at  the  trial.  The  order  here  sought  to  be  vacated  as  to  this  defendant  is 
a  nullity.  The  testimony  procured  under  this  order  could  not  be  read  at  the 
trial  under  any  issue  formed  with  the  supplemental  complaint,  and  for  that 
reason,  in  my  judgment,  the  order  should  be  vacated.  If  the  Court  of  Equity 
will  exercise  the  right  to  fix  in  advance  the  annual  rentals  of  telephones  at  the 
instance  of  an  individual  desiring  to  have  his  premises  equipped  with  these 
mechanical  facilities  it  will  fix  such  rentals  on  a  basis  of  reasonable  profits  to  the 
company  or  individual  directed  to  render  such  service,  and  this  necessarily 
involves  an  inquiry  into  the  affairs  and  business  of  that  particular  company  or 
individual.  The  books  of  any  other  company  or  individual  are  not  competent 
evidence  on  such  an  inquiry;  they  are  not  admissions  to  the  party  and  possess 
no  higher  grade  in  testimony  than  hearsay.  For  such  reason  the  testimony 
sought  by  this  order,  even  though  the  order  were  made  on  notice,  could  not 
be  made  available  as  against  the  New  York  Telephone  Company.  I  am  of  the 
opinoin  that  the  order  should  be  vacated,  with  costs,  and  it  is  so  directed." 

WESTERN  ELECTRIC  COMPANY  V.  MILLHEIM  ELECTRIC  TELE- 
PHONE COMPANY,  ET  AL.— Judge  Buffington  in  the  United  States  Circuit 
Court,  Western  District  of  Pennsylvania^  has  handed  down  an  opinion  in  the 
case  of  the  Western  Electric  Company  v.  Millheim  Electric  Telephone  Com- 
pany, et  al.,  in  favor  of  the  complainant.     The  opinion  follows: 

This  is  a  bill  filed  by  the  Western  Electric  Company  against  the  Millheim 
Electric  Telephone  Company,  et  al.,  for  alleged  infringement  of  letters  patent 
No.  449,106,  issued  March  31,  1891,  to  John  J.  Carty  for  telephone  circuit  and 
apparatus  and  now  owned  by  complainant.  The  defenses  are  lack  of  novelty 
and  patentability.  These  defenses  failing,  infringement  is  conceded. 
The  apparatus  in  question  was  designed  primarily  for  use  on  a 
multiple  line.  Prior  to  this  patent  it  was  customary  to  connect  the  call  bell 
magnets  at  the  several  stations  in  series  in  the  main  line  circuit,  together  with 
a  normally  shunted  call  sending  generator,  and  at  each  station  to  provide  a 
switch,  which,  when  at  rest,  maintained  the  continuity  of  the  main  circuit 
through  all  the  call-bell  magnets  and  kept  the  circuit  of  the  local  transmitter 
battery  open.  When,  however,  the  switch  was  changed — which  was  done  when 
the  receiver  was  taken  from  the  hook  for  use — it  disconnected  or  short  circuited 
the  bell  magnet  or  generator  from  the  line  and  introduced  in  place  thereof  the 
telephonic  transmitting  and  receiving  instruments  and  closed  the  local  battery 
circuit  of  the  former.  Though  this  switch  change  at  the  two  communicating 
stations  removed  the  bell  magnets  at  such  stations  from  the  circuit,  no  such 
action  took  place  at  the  other  stations.  Consequently  the  voice  current  had  to 
traverse  all  the  olher  magnet  helices  in  the  line,  and  was  much  weakened,  not 
only  by  the  resistance  of  such  magnets,  but  also  by  the  counter  electromotive 
forces  or  inductive  resistances  developed  in  each.  These  were  so  active  and 
energetic  as  to  hinder  conversation,  yet  it  was  necessary  that  all  bell  magnets 
lihould  be  connected  with  the  circuit,  otherwise  the  several  stations  cannot  signal 
each  other.  It  will  be  noted  that  in  this  system,  which  is  called  a  series  circuit, 
ihc  component  parts  are  so  arranged  that  the  current  must  pass  through  all  its 
parts,  one  after  another.  It  is  so  styled  in  contradistinction  to  a  multiple  cir- 
cuit, which  is  one  having  two  or  more  of  its  parts  so  arranged  that  the  current 
divides  jmrtions  of  it  passing  through  parallel  paths  afforded  by  the  several 
parts.  The  two  tyslems  may  be  thus  illustrated.  Wlien  incandescent  lights 
arc  connected  in  multiple  circuit,  the  current  passes  to  one  terminal  of  each 
of  the  lampfi  which  arc  connected  to  one  Hide  of  a  circuit  and  then  divides  up. 
a  portion  passing  through  each  lamp  to  the  other  side  of  the  circuit,  where  all 
these  portionii  are  reunited.  Where  such  lamps  arc  connected  in  series,  nit  tlie 
current  rnunt  flow  into  the  terminal  of  the  first  lamp  and  out  at  the  other,  and 
so  on  through  the  nucccssive  himpti. 

It  alfKi  apprarcd  impoHHiblc  to  obtain  a  perfect  inductive  balance  in  a  metallic 
telephone  circuit  when  the  hell  magnrt-*  iind  telephone  were  connected  in  fiericH, 
and  such  inductive  di<ilurbancc»  manifeitlcd  theniHelvcs  generally  in  annoyanceH 
and  sometimes  were  so  intenitc  a«  to  prevent  conversation.  Now,  it  would 
ftcem  that  if,  instead  of  the  series  circuit  connection  for  both  call  magnelK  and 
iclephonc*,  a  multiple  circuit  or  brtdKing  connection,  after  the  manner  of  the 
nlmplrst  form  of  in'flnd*'«rrnt  lighting,  was  substituted,  these  dtfTictilticH  would 
be  avoided,  but  lb-  were  different,  since  in  n  telephone  circuit  each 

station  is  both  a  >  nd  u  ntili/iing  one  at  the  same  time.    Therefore, 

Ihc  Kcnerattng  ciiu-n:  .\t  nkcly  to  be  short  cincuitcd  by  the  ncarcnl  bridge 
conncrti'/n,  and  Ihn*  fail  to  reach  thr  tiiMfr  dinlnnt  station  which  it  is  ilcnlrcd 
to  signal.  The  ndditi'/nal  fB<  t  0,:if  t...  divrr^c  uses  arc  to  be  made  of  the 
current  at  Ihc  same  nialion  -  and  iransnijiiNion  uf  sound— and  that 

Ihry  are  to  be  used  intcrchnn;.  'n  all  the  stnlions,  renders  necessary 

Ihc  addition  of  other  means  and  fitcloi-  !•>  Himple  mere  parallel  arrnnKtments. 
To  overcome  thrsr  dirTictilltrs  thr  pnlrnirr  «.uifgc<ilrd  n  simple  and  rfriricnl 
remedy.   Ifr  nd  at  each  station  placed  u  per- 

manent brii!.  with  n  high  coefTicicnt  of  self' 

ir   '    -•■    -     ■■  I,,.,...,.....     U-  '-'  two  other  bridges,  which 

•   cbtsrd   only   wl'  n    wru   in   nsr.    The  gen- 

I  :  .'idaplrd  to  be  rl'<  '.ill  w;m  brliig  unit.     'J  he 


third,  or  telephone  bridge  circuit,  was  open  when  not  in  use,  but  closed  in 
multiple  arc  with  its  own  bell  magnet,  and,  of  course,  with  all  others  in  the 
line,  when  in  use.  When  the  call  generator  is  used  at  a  station  it  forms  a  sec- 
ond bridge  or  cross  connection  between  the  wires  in  parallel  circuit  with  the 
permanently  closed  bridge  circuit  of  its  own  bell  and  all  other  bells  on  the  line. 
Now,  the  natural  tendency  of  the  ringing  current  would  be  to  short  circuit 
through  its  home  call-bell  bridge  and  possibly  through  the  nearest  other  call- 
bell  bridges.  This,  of  course,  is  highly  undesirable,  as  it  is  necessary  that  all 
of  the  call  bells  of  the  system  should  be  operated  by  the  call  generator  of  each 
station.  The  tendency  of  the  current  to  thus  short  circuit  is  counteracted  in 
Carty's  system  by  the  high  self-induction  and  impedance  of  the  bell  magnet 
which  opposes  the  passage  of  the  call  current  and  effects  a  more  even  distribu- 
tion of  it  through  the  bell  magnets  of  the  system.  By  virtue  of  numerous 
windings  of  the  wire  in  the  bell  magnets  the  small  portion  of  the  call  current 
passing  exerts  a  marked  magnetizing  effect  on  the  cores,  and  thus  secures  a 
more  spirited  working  of  the  call  signal.  The  means  employed  in  the  device 
and  the  mode  of  operation  is  clearly  stated  by  respondent's  witness,  Mr.  Miller, 
who  says: 

"I  am  acquainted  with  this  patent.  It  shows  and  describes  a  method  of  at- 
taching telephone  instruments  in  multiple  between  the  two  sides  of  a  line, 
whether  this  line  be  a  metallic  circuit  or  a  grounded  line.  The  call  bells  are 
each  permanently  bridged  between  the  two  sides  of  the  line,  and  are  made  of 
high  resistance  and  retardation.  The  generator  at  each  instrument  is  in  a  sep- 
arate bridge  circuit,  which  is  normally  open,  but  closed  when  the  generator  is 
operated.  The  telephonic  apparatus  proper  is  in  a  third  bridge  circuit,  which, 
like  the  generator  circuit,  is  normally  open.  The  telephone  circuit  of  each 
instrument  is  automatically  closed  when  the  receiver  is  removed  from  its  hook 
for  use,  and  this  operation  also  closes  a  local  circuit  containing  the  primary 
of  the  induction  coil,  the  local  battery  and  the  transmitter.  In  order  that  there 
shall  not  be  an  undue  leakage  of  the  voice  currents  through  the  permanently 
bridged  call-bell  circuits,  the  magnets  of  these  call  bells  are  wound  to  a  high 
resistance  (usually  a  thousand  ohms),  and  are  also  constructed  in  such  manner 
that  they  will  have  a  high  co-efficient  of  self-induction.  When  a  generator  at 
any  one  station  is  operated  it  is  connected  across  the  two  sides  ot  the  line  in 
parallel  with  all  of  the  call-bell  magnets  on  the  line.  Part  of  the  currents  in 
this  generator  will,  therefore,  pass  through  each  of  the  call-bell  magnets  on  the 
line,  thus  causing  them  all  to  operate  if  the  amount  of  the  current  generated 
is  sufficient  to  accomplish  this  result.  The  successful  operation  of  this  system 
depends  on  the  fact  that  a  coil  possessing  a  high  co-efficient  of  self-induction 
will  transmit  with  comparative  ease  alternating  or  pulsating  currents  of  low 
frequency,  while  it  will  form  a  practical  barrier  to  similar  currents  having  a 
very  high  frequency.  The  currents  generated  by  the  calling  generator  at  any 
station  are  of  sufficiently  low  frequency  to  pass  with  comparative  ease  through 
the  call-bell  magnets  arranged  along  the  line,  while  the  rapidly  alternating  voice 
currents  impressed  upon  the  line  by  the  telephonic  apparatus  at  any  station  will 
be  compelled  to  pass  over  the  main  line  to  the  receiving  station  without  being 
materially  weakened  by  leakage  through  the  call-bell  magnets.  At  the  receiving 
station  these  voice  currents  will  pass  through  the  telephone  receiver  and  sec- 
ondary coil  of  the  induction  coil,  these  being  connected  across  the  line  at  that 
station  by  virtue  of  the  receiver  being  off  the  hook.  This  path  through  the  re- 
ceiving instrument  is  of  comparatively  low  resistance  and  retardation,  and  thus 
practically  takes  all  of  the  current  from  the  distant  station." 

As  we  have  stated,  the  patent  is  assailed  as  lacking  novelty  and  patentability. 
The  grant  of  this  patent  is  prima  facie  proof  of  the  novelty  and  patentability 
of  the  invention  therein  disclosed  (see  Seymour  v.  Osborne,  11  Wallace,  516,  and 
cases  in  note  to  3  Robinson  on  Patents  No.  1016),  and  in  absence  of  coun- 
tervailing proof  to  the  contrary  its  prima  facies  must  prevail.  An  examination 
of  the  many  alleged  anticipations  does  not  disclose  the  partichir  combination 
here  shown,  or  overcome  such  prima  facies.  If  any  or  all  of  thciu  might  have 
suggested  a  combination  of  means  and  the  placing  of  them  in  t!ic  relation  shown 
in  the  device  it  is  not  proven  that  any  one  so  placed  them.  None  of  the  ele- 
ments composing  the  combination  are  in  themselves  claimed  to  be  new.  It  is 
the  combination  of  them  in  new  relations  and  the  securing  a  new  and  useful 
result  thereby  that  constitutes  the  basis  on  which  the  patent  rests.  It  goes 
without  saying  that  if  each  element  of  the  combination  can  be  found  in  the 
old  art,  if  all  of  them  abstractedly  and  separately  considered  perform  the  same 
function  they  did  in  the  old  art,  this  will  not  tend  to  defeat  the  patent  if  the 
old  individual  elements  arc  here  brought  into  novel  combination  with  each  other 
and  their  conjoined  functions  produce  a  new  result.  Such  novelty,  if  the 
change  involves  patentability,  constitutes  ground  for  a  valid  patent.  It  fol- 
lows, therefore,  that  to  find  in  the  prior  art  each  clement  in  isolation  is  not  to 
anticipate  the  work  of  a  patentee  who,  by  the  inventive  act  first  evolves  combi- 
nation out  of  isolation,  in  discussing  the  prior  art,  Mr.  Miller,  after  describing 
the  working  of  Carty's  device,  as  wc  have  quoted,  says:  "1  find  the  principles 
governing  the  effects  of  coils  having  a  high  co-eflicient  of  self-induction  upon 
currents  of  high  and  low  freciuencies  to  be  very  clearly  staled  in  various  text 
books  and  patents  prior  to  the  filing  of  Mr.  Carty's  application.  TJie  critical 
and  intelligent  analysis  of  the  prior  art  by  Mr.  Miller  warrcnts  that  conclusion, 
but  it  by  no  means  follows  that  knowledge  of  those  principles  is  an  anticipa- 
tion of  a  cumbination  wherein  those  abstract  principles  arc  UMd  in  new  con- 
crete relations  and  thus  made  to  produce  new  results. 

After  discussing  the  allegt'd  anticipations  and  concluding  that  m.nc  of  them 
covers  the  device  of  Carty,  the  deeitii()n  concludes  as  follows: 

Bring   therefore   of   opinion    that    the    defenses   ullcgcd    have    imt    hern    made 
good  a  decree  should  be  prcpari-il  in  favor  of  the  complaiiianl. 
Barton  &  Itrowii  for  cotnplainunl. 
Stanley  S.  Stout  for  defendant, 


Obituary  Notes. 


<  l)K.  .A.  l'.\\:\il'.'l'V,  well  known  in  connection  with  Hlnel  railway  inlcrrsts 
in  Clrvrland,  Ohio,  died  iit  his  home  In  that  city  on  June  i;.  Dr.  Everett  wiih 
born  in  f.ibiTty  T(iwn>ihlp,  Tiutnliull  County,  ()htn,  on  November  24,  1R21.  lie 
artpitrrd  control  of  thr  E.t^i  '"Irvrliiiid  Katlway  In  iH(»n|  and  rcniairied  closely 
idrntified  with  the  com  puny  until  iH'>,i,  when  it  wan  cotMolidfilrd  with  three 
ntlirr  t oinpiinit'^,  foiming  the  Clcv4-lan<l   EUtlrie   Hiiilwuy  Conipuny. 
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MR.  ALI'.KRT  VICKERS,  well  known  to  the  readers  of  The  Electrical 
World  through  his  contributions  published  in  that  journal  within  the  past 
two  or  three  years,  died  suddenly  at  I'unta  Arenas,  Chili,  on  May  17  last.  Mr. 
Vickers  was  born  in  lirooklyn,  N.  \.,  on  Augnst  30,  1S6S,  and  rt-moved  to 
Baltimore  eleven  years  later.  He  graduated  from  the  Baltimore  public  schools 
and  entered  Cornell  University,  graduating  in  1889.  He  was  electrical  engineer 
for  the  Syracuse  Consolidated  Street  Radway  Company,  whicli  position  he  held 
until  that  company  was  merged  in  the  present  railway  system  in  that  city.  He 
afterward  engaged  in  general  electrical  engineering  and  constructing  on  his 
own  account.  In  1S97  he  was  in  charge  of  an  electric  railway  in  Tonawanda, 
N.  Y.,  afterward  becoming  electrical  engineer  of  the  Great  Northern  Elevator 
at  Buffalo,  N.  Y.  Mr.  Vickers  sailed  for  Chili  in  March,  1S98,  having  been  en- 
gaged to  construct  a  lighting  and  hydraulic  plant  for  the  Punta  Arenas  Elec- 
tric Lighting  Company.  Shortly  after  his  arrival  there  (on  April  29)  he  was 
taken  ill  with  congestion  of  the  liver,  from  which  he  died.  His  wife  and  two 
children  survive. 

EDWARD  DEXTER  BROWN.—Corporal  Edward  Dexter  Brown,  of  Troop 
C,  National  Guard  of  New  York,  died  at  the  Post  Hospital  at  Fort  Meyer,  Va., 
on  July  2,  of  typhoid  fever.  Mr.  Brown  was  widely  and  well  known  in  elec- 
trical circles.  He  was  born  at  Reading,  Mass.,  August  26,  1868.  After  his 
graduation  from  the  Massachusetts  Institute  of  Technology  in  1890,  he  entered 
tlie  engineering  department  of  the  American  Electric  Telephone  Company, 
where  he  distinguished  himself  by  his  fertility  of  ideas  and  close  application  to 
business.  In  September,  iSgi,  he  entered  the  employ  of  the  American  Tele- 
phone &  Telegraph  Company  as  a  special  inspector,  passing  thereafter  through 
the  positions  of  New  York  manager,  district  inspector,  to  that  of  general 
inspector,  which  position  he  held  at  the  time  of  his  resignation  to  enter  the 
service  of  the  United  Slates  Government.  Mr.  Brown  was  one  of  the  most  ex- 
pert telephonists  of  his  time,  and  was  a  member  of  various  technical  societies 
and  social  clubs.  He  enlisted  Jn  Troop  C,  National  Guard  of  the  State  of  New 
York,  as  private  in  1S07,  and  w^as  one  of  the  first  to  answer  the  first  call  for 
volunteers  for  service  during  the  present  war,  being  mustered  in  on  May  22 
last.  He  was  made  a  corporal  shortly  before  his  troop  left  for  Camp  Alger. 
On  June  29  he  was  stricken  with  the  disease  which  caused  his  death.  His 
widowed  mother,  a  brother  and  sister  survive  him. 

^rabe  anb  1fnbu8trial  flotes« 

MESSRS.  J.  JONES  &  SON,  66  Cortlandt  Street,  New  York  City,  report  the 
receipt  of  a  large  foreign  order  for  goods  of  their  manufacture,  which  will  keep 
their  factory  busy  for  some  weeks  to  come. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  reports  a  brisk  trade 
in  lightning  arresters.  It  is  issuing  some  very  attractive  circulars  on  the 
Wurts  arrester,  also  the  Garton  arrester. 

MESSRS.  HUEBEL  &  MANGER,  Brooklyn,  N.  Y.,  have  in  preparation  a 
new  catalogue  which  they  expect  to  issue  soon  and  which  will  show  all  the 
late  additions  to  the  firm's  well-known  line  of  manufactures. 

THE  FITCHBURG  STEAM  ENGINE  COMPANY,  Fitchburg.  Mass.,  has 
recently  completed  the  erection  and  put  into  operation  a  very  heavy  6oo-hp 
cross-compound  engine  for  the  Fitchburg  &  Leominster  Railroad  Company. 

THE  STERLING  ELECTRIC  COMPANY,  Chicago,  111.,  is  working  over- 
time to  complete  its  order  of  looo-drop  equipment  for  the  Lafayette  Harrison 
Telephone  Company  of  Lafayette,  Ind.  This  equipment  includes  the  switch- 
boards, distributing  boards,  cable  terminals  and  protectors. 

THE  BALL  ENGINE  COMPANY,  Erie,  Pa.,  has  recently  received  an  order 
from  the  Carolina  Light  &  Power  Company,  Aiken,  S.  C,  for  a  250-hp  cross- 
compound  engine,  and  one  from  the  city  of  Elkhorn,  Wis.,  for  a  135-hp  com- 
pound condensing  engine  for  the  electrical  plant.  The  engine  for  the  Carolina 
Company  is  to  be  added  to  the  present  power  plant. 

THE  ELECTING  APPLIANCE  COMPANY,  Chicago,  is  very  proud  of  the 
fact  that  it  will  soon  complete  the  seventh  year  of  its  electrical  supply  business. 
The  company  claims  that  after  confining  itself  strictly  to  the  electrical  supply 
business  during  this  period,  it  should  be  in  the  best  possible  position  to  make 
a  success  of  it.  It  is  apparent  from  the  volume  of  business  it  is  now  doing  and 
its  position  In  the  electrical  field  that  it  has  been  very  successful  thus  far  in 
its  career. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn.,  is  to  con- 
st! uct  for  the  New  Haven  Gas  Light  Company,  New  Haven,  Conn.,  in  con- 
nection with  its  station,  a  fireproof  coal  shtd  500  feet  long  and  60  feet  wide. 
The  framework  of  the  building  is  to  he  steel  throughout,  and  so  arranged  that 
the  coal  cars  may  be  brought  into  the  building  on  a  track  supported  by  the 
ft, of  trusses.  By  so  doing  maximum  storage  room  will  be  provided  with  the 
hast  p'issible  expendjiure  of  power  and  space. 


IMITATING  PACKINGS  AND  PACKAGES.— Many  engineers  have  com- 
plained  to  the  Garlock  Packing  Company,  Palmyra,  N.  Y.,  that  various  manu- 
faelurcrs  are  not  only  imitating  its  packings,  but  also  the  boxes  and  labels. 
Some  of  these  cases  of  imitation  are  tlagrant,  and  they  testify  that  either  the 
goods  or  the  packages  they  imitate  are  superior  to  their  own.  All  Garlock 
packings  are  packed  in  boxes  and  have  a  yellow  label  with  the  trade-mark  printed 
in  red.  The  Garlock  Company  has  always  maintained  a  high  standard  of  ex- 
cellence in  the  manufacture  of  its  sheet  and  piston  packings,  gaskets,  etc.  All 
of  these  packings  are  ci  high  grade,  and  have  been  favorites  with  engineers  for 
the  past  eighteen  years. 

THE  MOTOR  SUSPENSION  CASE.— The^  Walker  Company  is  sending  out 
a  circular  letter  in  which  it  makes  a  statement  in  reference  to  the  letter  of  tlie 
General  Electric  Company,  concerning  the  recent  decision  of  the  United  States 
Circuit  Court  of  Appeals  on  the  motor  suspension  patent  issued  to  Frank  J. 
Sprague.  The  Walker  Company  states  that  the  motor  suspension  now  used  by 
it  is  not  the  suspension  that  came  to  trial,  and  that  the  statement  that  prac- 
tically every  form  of  motor  suspension  now  in  use  is  an  infringement  of  patents 
controlled  by  the  General  Electric  Company,  is  erroneous.  In  its  circular  the 
Walker  Company  briefly  indicates  the  points  of  difference  between  the  two 
methods   of   suspension. 

THE  LEATHER  PRESERVER  MANUFACTURING  CORPORATION, 
27  West  Monroe  Street,  Chicago,  111.,  has  a  method  of  extracting  every  particle 
of  oil,  dirt  and  grease  from  leather  belts  without  injuring  the  leather  or  cement. 
It  is  a  well-established  fact  that  if  a  belt  can  be  freed  of  these  undesirable  sub- 
stances and  kept  clean  it  will  last  much  longer  and  give  better  satisfaction 
than  it  would  if  not  so  treated.  In  use  a  belt  naturally  becomes  clogged  with 
grease,  dirt  and  compound  applied  to  prevent  slip.  When  the  pores  of  the  belt 
become  clogged,  the  leather  itself  naturally  becomes  hard  and  eventually  cr?cks 
and  breaks.  By  the  system  of  this  company  all  of  these  foreign  substances 
may  be  extracted  from  the  belt,  and  its  life  extended. 

THE  AMERICAN  IMPULSE  WHEE^  COMPANY,  New  York,  states  that 
it  is  making  steady  headway  with  its  improved  water  wheel,  and  that  it  is  at- 
tracting considerable  attention  in  this  and  foreign  countries.  Beside  wheels 
shipped  to  various  parts  of  the  United  States  and  reported  giving  most  favor- 
able results  the  company  has  wheels  installed  in  Japan,  France,  Sweden  and 
Scotland.  Among  contemplated  large  power  and  transmission  plants  in  Utah, 
Canada,  Montana  and  Minnesota,  this  company's  wheels  are  being  given  serious 
consideration,  and  the  company  has  reason  to  confidently  expect  their  adoption 
in  several  instances.  The  company  claims  to  give  particular  attention  to  the 
mechanical  design  and  construction  of  its  wheels  to  secure  the  highest  effi- 
ciency, giving  special  attention  to  regulation.  Mr.  Thorburn  Reid  is  consulting 
engineer  of  the  company. 

THE  STOREY  MOTOR  &  TOOL  COMPANY  has  moved  its  main  office 
and  factory  from  Philadelphia  to  464  South  Broad  Street,  Trenton,  N.  J.  This 
.  change  has  been  made  necessary  by  the  greatly  increased  demands  for  the  elec- 
trical machinery"  of  this  company's  manufacture,  particularly  its  multipolar, 
entirely  inclosed,  dust  and  moisture  proof  motors.  The  motors  manufactured 
by  the  Storey  Company  have  been  improved  both  mechanically  and  electrit^ally. 
They  are  of  light  weight,  high  efficiency,  slow  speed,  and  their  special  form 
makes  them  particularly  adapted  to  all  classes  of  direct  connection  to  machine 
tools,  hoists,  cranes,  etc.  With  its  increased  facilities  the  company  will 
place  upon  the  market  its  open-type  machines  for  all  classes  of  stand- 
ard work,  together  with  several  lines  of  specialties  which  up  to  the  present  time 
it  has  been  unable  to  bring  out.  Within  a  short  time  the  company  expects  to 
have  everything  running  in  proper  order,  and  will  be  pleased  to  hear  from  any 
of  its  old  customers  or  give  any  information  regarding  its  machines. 

THE  AMERICAN  STOKER  COMPANY,  New  York,  has  issued  a  very 
handsome  catalogue  describing  and  illustrating  very  completely  the  American 
stoker.  This  company  started  three  years  ago  with  what  it  thought  to  be  a 
good  thing.  It  has  since  proved  to  be  good,  and  that  the  company's  customers 
are  well  aware  of  this  fact  is  substantially  evidenced  in  the  pamphlet.  The 
construction  and  operation  of  the  stoker  is  very  clearly  described,  and  its  appli- 
cation to  steam  boilers  of  every  type  is  very  artistically  illustrated.  The  practi- 
cability of  any  stoker,  after  all,  depends  upon  its  cost  of  maintenance,  and  it 
has  been  found  that  the  steam  used  in  actuating  the  motor  on  the  American 
stoker  is  less  than  12-100  of  a  horse-power,  and  adding  to  this  the  steam  used 
in  the  operation  of  the  blower,  the  charge  for  the  operation  of  a  stoker  equip- 
ment can  be  estimated  at  about  i^4  per  cent,  of  the  steam  made.  To  this  add 
the  reduced  cost  of  firemen  for  hand  firing,  and  the  total  cost  is  claimed  to 
be    far    less  than    that  of    ordinary  hand    firing. 


Business  flotice. 


THE  ILLUSTRATIONS  in   this  issue  were  made  by  the   Photo-Engrnving 
Company,  9-15   Murray   Street,    New    York   City. 


IINITEI)  STATES  PATENTS  ISSUED  JULY  19,  1S93. 
[In  charge  ot  VVm.   A.    Rosenbaum,    17;  Times   liuilding,    New   York.] 

607,451.  ELECTROMAGNETIC  MOTOR;  A.  U.  McMillan,  of  New  York. 
N.  Y.  App.  filed  July  7,  r897.  The  combination  with  a  motor  having  an 
armature  and  field  maKnel,  of  a  secondary  armature  with  closed  circuit  in 
a  rotary  field  of  force  produced  by  the  rotating  element  of  the  motor. 

607,540.  ELECTRICAL  RICSISTANCIC;  II.  S.  Chase,  of  Doslon,  Mass.  App. 
filed  Jan.   II,   i."!o7.     In  an  electrical  resistance  device,  the  combination  of  a 


resistance  loop  having  its  ends  secured  to  terminal  leads,  which  arc  boimd 
tugelher  but  capable  of  easy  separation,  and  an  enamel  envelope  surrounding 
and  insulating  the  resistance  loop. 
£07,551.  ELECTRIC  REGULATOR;  J.  A.  Powers,  of  Lansingburg,  N.  Y. 
App.  filed  Oct.  28,  1897.  A  fluid  rheostat  or  variable  resistance,  comprising 
in  combination  two  receptacles  containing  a  conducting  solution  and  com- 
municating at  dijTcrcnt  level?;,  means  for  cooling  the  solution  in  one  re- 
ceptacle, separable  plates  io  the  other,  and  a  solenoid  and  core  for  varying 
the  distance  between  said  plates. 
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607.589.  ELECTRIC  ARC  LAMP;  J.  H.  Haines,  of  New  York,  N.  Y.  App. 
filed  Oct.  29,  1896.  In  an  electric  arc  lamp,  a  tilting  clutch  provided  with  a 
raceway  on  its  inner  periphery,  and  a  series  of  balls  located  in  said  raceway. 

607.590.  GALVANIC  CEIlL;  A.  Heii,  of  Frankisch  Crumbach,  Germany.  App. 
filed  Dec.  i,  1897.  A  galvanic  cell,  comprising  a  carbon  electrode  sur- 
rounded by  about  equal  parts  of  volume  of  graphite,  manganese  peroxide 
and  lead  peroxide,  a  zinc  electrode  and  an  absorbent  filling  holding  an 
electrolyte  of  zinc  sulphate  containing  flocks  of  hydrSte  of  zinc  evenly  dis- 
tributed throughout  the  mass  of  said  electrolyte. 

607.593.  DYNAMO  ELECTRIC  MACHINE;  W.  B.  Sayers,  of  Glasgow,  Scot- 
land. App.  filed  Dec.  21,  i'897.  In  a  dynamo  electric  machine,  the  com- 
bination with  an  armature  and  field  magnet,  having  two  or  more  poles  of  a 
corresponding  number  of  pairs  of  reversing  pole  pieces,  the  pole  pieces  of 
each  pair  being  arranged  at  opposite  sides  of  the  corresponding  field  magnet 
pole,  and  arranged  in  proximity  to  the  armature  core,  so  as  to  be  mag- 
netized thereby  when  a  current  is  flowing  through  the  aiinature  winding. 

607,608.  RHEOSTAT;  M.  J.  Schiels,  of  Westfield,  N.  J.  App.  filed  Jan.  7. 
1898.  In  combination  in  a  rheostat,  the  coils  thereof,  a  casing  within  which 
the  said  coils  are  contained  and  supported,  part  of  the  said  casing  consisting 
of  a  plate  or  body  of  insulating  material  and  the  remainder  of  heat  con- 


No.  607.621.— System  of  Electrical  Distrihution. 
ducting  material,  a  plurality  of  switch  contacts  mounted  on  the  said  body 
or  plate,  a  phirality  of  terminal  "connections  from  the  said  coil  to  said  con- 
tacts, insulating  cement  within  the  said  casing  embedding  the  said  coils 
and  extending  between  the  said  coils  and  the  said  casing,  and  a  movable 
contact  arm  and  connections. 

607.609.  FIELD  MAGNET  FOR  ELECTRIC  MACHINES;  S.  H.  Short, 
of  Cleveland,  Ohio.  App.  filed  May  4,  1896.  In  an  electric  machine,  cores 
or  supports  for  the  field  magnet  windings,  each  comprising  a  series  of  plates 
or  laminations,  whereby  the  continuity  of  the  end  surface  of  such  cores  is 
broken,  in  combination  with  a  ring  of  magnetic  material  arranged  to  sur- 
round the  armature  end  of  each  of  said  cores  or  supports. 

607.610.  ELECTRIC  RAILWAY  SYSTEM;  S.  H.  Short,  of  Cleveland,  Ohio. 
App.  filed  May  24,  1897.  In  an  electric  railway  system,  a  normally  open 
main  supply  circuit  extending  throughout  the  length  of  the  road,  a  nor- 
mally open  auxiliary  circuit  also  extending  throughout  the  length  of  the  road, 
a  series  of  contacts  arranged  in  the  roadbed,  adjacent  contacts  of  said  series 
being  respectively  connected  to  the  positive  and  negative  wires  of  the  aux- 
iliary circuit,  and  means  arranged  solely  in  said  auxiliary  circuit  connections 
and  actuated  by  the  closing  of  the  circuit  between  adjacent  contacts  of  said 
scries  for  closing  said  main  circuit. 

6o7,6ir.  ELECTRIC  RAILWAY  SYSTEM;  S.  H.  Short,  of  Cleveland,  Ohio. 
App.  filed  July  9,  1897.  In  an  electric  railway  system,  a  roadbed,  a  sewer 
or  drain  pipe,  a  box  or  casing  arranged  in  said  roadbed  and  in  communica- 
tion with  said  sewer  or  drain  pipe,  the  top  of  said  box  or  casing  having  an 
opening  therein,  a  contact  of  smaller  size   than   said   opening  arranged   to 
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607,621.    SYSTEM   OF  ELECTRICAL  DISTRIBUTION;   B.   G.    Lamme.  of 

Pittsburg.  Pa.  App.  filed  Jan.  28,  1897.  The  method  of  supplying  three- 
wire  direct  current  systems  of  distribution  with  energy  from  alternating 
current  transformers,  which  consists  in  transforming  the  alternating  currents 
into  direct  currents  for  the  main  direct  current  conductors  and  effecting  the 
transfer  of  energy  necessitated  by  inequality  in  loads  to  and  from  the  middle 
point  of  the  secondary  of  the  alternating  current  transformer. 

607,638.  ELECTRIC  LINE  SWITCH;  A.  B.  DuPont,  of  Detroit,  Mich.  App. 
filed  Aug.  12,  1897.  In  a  switch  for  electric  conductors,  the  combination  of 
a  pivoted  tongue,  a  magnet  and  spring  for  controlling  the  position  of  the 
tongue,  a  ribbed  section,  connected  through  the  magnet  coil  with  the  main 
conductor,  at  each  end  of  the  tongue  and  roofs  protecting  the  tongue, 
ribbed  sections  and  magnet. 

607,672.  CONTROLLER;  T.  von  Zweigbergk,  of  Cleveland,  Ohio.  App.  filed 
April  8,  i8g8.  In  a  controller,  in  combination,  a  suitably  supported  vertical 
strip  having  slots  through  it,  a  plurality  of  horizontal  boxes  carried  by  said 
strip  on  one  side  and  near  said  slots,  coils  of  metallic  ribbon  within  said 
boxes  having  their  ends  passing  through  said  slots  and  connected  up  on  the 
other  side  of  said  strip. 

607,697.    ELECTRIC  RAILROAD;  C.  A.  Myers,  of  Atlantic  City,  N.  J.    App. 

filed  Nov.  iS,  1897.  A  track  rail,  comprising  two  sections  spaced  apart  and 
forming  opposite  walls  of  a  conduit,  the  tread  of  one  section  being  below 
the  plane  of  the  other  section  tread,  an  insulating  material  arranged  in  a 
groove  in  the  under  side  of  each  section  tread,  and  conductors  for  elec- 
tricity, supported  by  the  insulating  material. 

C07.715.  VOLTMETER;  J.  F.  Stevins,  of  Philadelphia,  Pa.  App.  filed  April 
22,  1897.  The  combination  in  a  voltmeter  of  a  working  coil,  and  a  resistance 
coil  connected  in  shunt  across  the  terminals  of  the  working  coil,  said  re- 
sistance coil  being  provided  with  means  for  increasing  the  impedance  in 
greater  proportion  than  the  resistance. 

607,737.  DYNAMO  ELECTRIC  MACHINE;  A.  G.  Eigner,  of  St.  Petersburg, 
Russia.  App.  filed  May  7,  1898.  A  field  magnet  for  dynamo  electric  ma- 
chines, said  field  magnet  being  formed  of  separate  complemental  mem- 
bers joined  together,  each  of  said  members  having  projections  adapted  to 
co-operate  with  similar  projections  on  another  member  to  form  complete 
polar  projections,  said  complemental  members  being  magnetically  separated 
from  one  another.  • 

607.745.  ELECTRIC  BUOY;  E.  W.  Gustav  C.  Hoffmann,  of  Charlottenburg, 
Germany.  App.  filed  May  28,  1896.  The  combination  in  a  submersible 
marine  appliance,  with  a  water  ballast  chamber,  of  a  pump  associated  there- 
with, a  reversible  electric  motor  actuating  said  pump  and  adapted  to  effect 
the  entrance  of  water  to  or  the  expulsion  of  water  from  said  chamber,  ac- 
cording to  the  direction  of  rotation  of  said  motor,  and  means  controllable 
from  without  the  appliance  for  effecting  the  actuation  of  the  motor  and 
pump. 

607.746.  BOND  FOR  ELECTRIC  CONDUCTORS;  S.  W.  Huff,  of  Baltimore, 
Md.  App.  filed  Aug.  29,  1896.  A  bond  for  making  electrical  connections 
formed  of  fiat  metal  and  comprising  a  body  portion  and  an  integral  ex- 
ternal extension  bent  about  an  axis  transverse  to  the  body  portion  into  a 
tubular  attaching  lug  projecting  laterally  from  the  flat  body  portion. 

607.760.  CIRCUIT  ARRANGEMENT  FOR  ELECTRICAL  APPARATUS; 
J.  Miesler,  of  Vienna,  Austria-Hungary.  App.  filed  Dec.  13,  1897.  In  a  sys- 
tem   of    electric    lighting,    the    combination    with    common    mains    or    con- 
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ELECTRICAL  SWINDLES. 

One  of  the  most  astonishing  things  in  the  world  is  the  gullibility 
of  people  who  ought  to  know  better.  Periodically  the  newspapers 
are  filled  with  accounts  of  the  sharp  practices  of  swindling  con- 
cerns, but  despite  the  warnings  contained  in  so  many  exposures  the 
public  continues  to  furnish  victims  and  the  confidence  men  keep  on 
fattening  upon  them.  Most  unfortunately  the  electrical  field  has 
been  chosen  of  late  as  the  favorite  theatre  of  operations  for  a  class 
of  swindlers  whose  victims  are  too  frequently  the  last  people  who 
would  be  supposed  to  lend  ear  to  their  tales.  This  has  been  notably 
illustrated  by  the  class  of  persons  defrauded  by  the  "electric  sugar 
refining"  steal,  of  unsavory  memory,  and  those  who  are  to-day 
finding  themselves  victims  of  the  latest  ingenious  confidence  game 
— the  electrolytic  extraction  of  gold  from  sea-water. 


The  history  of  this  scheme  is  somewhat  interesting.  It  has  been 
for  a  long  time  a  matter  of  common  knowledge  that  sea-water 
contains  gold,  in  the  proportion  of  about  one-half  grain  to  the  ton. 
This  fact  has  been  regarded  as  a  curiosity  of  statistics,  since  it  is 
obvious  that  no  proce;ss  for  the  extraction  of  the  gold  could  possi- 
bly pay  for  the  handling  of  the  vast  masses  of  water  in  which  it  is 
dissolved,  until  a  clever  swindler  conceived  the  idea  of  combining 
this  piece  of  information  with  the  general  faith  in  the  ability  of 
electricity  to  do  anything  difficult  and  uncommon,  and  to  float  the 
shares  of  a  corporation  for  the  extraction  of  the  gold  from  the  bulk 
of  raw  material  in  easy  reach.  It  is  needless  to  say  that  the  com- 
pany was  capitalized  for  an  enormous  sum,  that  th^  shares  were  of 
small  face  value  so  as  to  attract  small  investors,  and  that  the 
"process"  was  secret.  A  factory  was  erected  at  a  small  town  on  the 
coast  of  Maine,  "so  that  the  fall  of  the  tide  might  be  utilized,"  and 
operations  commenced.  Weekly  a  "gold  brick"  was  sent  to  the 
offices  of  the  concern  in  Boston,  and  subscriptions  to  the  stock  in- 
creased apace  until  the  sudden  flitting  of  the  chief  promoter  and 
head  charlatan  with  the  available  funds  of  the  concern  one  day 
last  week. 


There  are  just  two  points  about  this  sort  of  thing  that  merit 
close  attention.  The  first  is  that  the  people  who  lose  by  such  swin- 
dlers have  no  one  but  themselves  to  blame.  The  trouble  with  most 
people  is  a  prodigal  sense  of  self-sufficiency.  While  very  few  peo- 
ple would  embark  upon  litigation  w'ithout  a  lawyer,  or  fail  to  send 
for  the  doctor  if  they  fell  sick,  nearly  every  average  man  is  willing 
to  go  into  a  speculation  in  some  "electrical"  scheme  without  the 
advice  of  a  competent  engineer.  The  small  fee  required  for  the  ex- 
amination of  the  prospectus  of  this  last  swindle  by  an  engineer — for 
his  examination  would  have  extended  no  further — would  have  saved 
many  investors  their  fortunes  and  many  perfectly  innocent  and 
honest  people,  who  were  beguiled  into  Spearing  in  various  respon- 
sible capacities  in  connection  with  the  electric  sea-water  business, 
their  reputations.  The  most  evident  moral  of  the  totally  immoral 
proceedings  of  the  sea-water-gold  concern  is  that  it  pays  to  consult 
an  engineer  before  embarking  upon  an  electrical  business. 


The  second  point  is  that  tlie  continual  appearance  and  exposure 
of  electrical  frauds  is  detrimental  to  every  honest  and  respectable 
electrical  enterprise.  The  majority^of  these  fraudulent  schemes  are 
.self-evidently  such.  as.  for  example,  the  power-multiplying  device 
rcccmly  exploited  and  aclually  exhibited.     .A.gainst   such   it   seemS 
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that  not  only  the  technical  press,  but  those  engaged  in  any  branch 
of  the  industry,  should  wage  unceasing  war.  They  should  be  ex- 
posed before  the  harm  is  done,  not  afterward.  /There  is  no  public 
service  that  can  be  rendened  by  'the  members  ■of  the  electrtc^l  fra- 
ternity greater  than  the  stamping  out  of  the  charlatans  who  bring 
it  into  disrepute  and  the  swindlers  who  use  the  legitimate  triumphs 
of  science  to  mislead  and  rob  the  public.  The  public  cannot  pro- 
tect itseif  from  these  thieves,  because  it  does  not  know  how;  those 
of  us  who  do  know  how  can  protect  not  only  the  public,  but  our- 
selves as  well,  by  combining  for  the  exposure  and  prosecution  of 
all  sorts  of  electrical  fakirs.  There  are  some  shining  marks  for 
preliminary  target  practice. 


SWITCH  CONTACTS. 

With  the  small  powers  used  in  earlier  electrical  work,  almost  any 

sort  of  a  contact  in  the  circuits  would  serve  and  its  disadvantages 
would  not  be  recognized  by  the  crude  means  of  measurement  then 
available,  but  with  the  enormous  machines  of  the  present  day,  even 
at  comparatively  high  voltages,  it  is  found  to  be  a  difficult  matter  to 
get  contacts  which  are  frequently  opened  and  closed  to  carry  their 
heavy  loads  satisfactorily.  As  with  many  other  types  of  electrical 
apparatus,  the  heat  radiating  surface  of  switches  does  not  increase 
in  proportion  with  the  amount  of  material  in  the  instrument,  while. 
on  the  other  hand,  the  heating  efifect  tends  to  increase  as  the  square 
of  the  current  used.  The  maintenance  of  a  good  firm  contact  over 
the  whole  surface  of  switch  blades,  clips  and  hinges  becomes  more 
difficult  as  the  size  increases,  owing  to  the  greater  stiffness  and  in- 
elastic rigidity  of  the  parts. 


As  with  most  ne\V  industries,  and  noticeably  with  the  production 
of  new  illuminants,  the  processes  are  found  quite  dangerous  at  first 
until  experimental  work  has  developed.meansior  avoiding  the  dan- 
geVs.  The. National  Bo&rd  of  Fire  Underwriters  has  approved  a 
new  set  of  rules  relative  to  acetylene  gas,  the  most  strict  of  which 
appears  to  be  one  requiring  the  location  of  the  generating  and  gas- 
holding  apparatus,  when  installed  for  the  lighting  of  buildings  in 
districts  closely  built  up,  in  separate  fire-proof  buildings.  No  dis- 
tance between  these  and  other  buildings  is  required,  and  conformity 
with  the  few  simple  rules  eliminates  all  extra  risk  and  consequent 
increase  of  insurance  rate.  The  ability  to  use  .a  local  generator  for 
each  iiistallation  was  advocated  as  a  great  advantage  at  first,  but 
from  present  appearances  will  not  find  any  general  application,  ex- 
cept in  the  cases  of  isolated  premises  separated  long  distances  from 
their  neighbors.  It  appears  that  acetylene  is  more  likely  to  be 
centrally  generated  and  distributed,  just  as  ordinary  illuminating 
gas  is  at  present.  In  fact,  one  town  in  Connecticut  has  already 
commenced  the  distribution  "of  acetylene  in  its  existing  gas  mains, 
and  others  are  about  to  take  the  sarrfe  step.  Small  generators  are, 
however,  applicable,  as  sh"own  by  the  extreme  case  of  bicycle  lamps, 
which  are  already  highly  successful  and  widely  used,  some  6o,qoo 
being  already  in  service. 


The  experiments  of  one  prominent  construction  house  in  this  par- 
ticular field  have  shown  a  most  surprising  opportunity  for  improve- 
ment over  the  standard  form  of  switch  blade  and  clip  of  .\merican 
practice.  The  simple  substitution  for  flat  clips  and  hinges  of  dished 
washers  split  radially  at  several  points  with  their  concave  side 
pressing  against  the  switch  blade  has  reduced  the  heating  effect  and 
consequently  increased  the  capacity  of  switches  of  given  weight  sur- 
prisingly, and  this  improvement  is  apparently  not  a  very  near  ap- 
proach to  an  ideal  construction.  The  ordinary  switch  blade,  after 
being  opened  a  few  times  under  load,  becomes  burned,  the  resulting 
burr  holding  the  clips  away  from  the  blade  by  a  very  small  distance 
perhaps,  but  suflScient  to  reduce  the  conductivity  greatly.  The  in- 
dependent sectors  of  a  washer  split  as  described  can  each  bear  upon 
the  blade  of  the  switch  independently,  and  but  one  of  them  is  likely 
to  be  seriously  burned.  An  ideal  construction  would  be,  if  it  were 
possible,  one  similar  to  a  contact  universally  used  in  one  prominent 
type  of  circuit  breaker,  namely,  from  a  solid  copper  plate  to  the  tips 
of  a  large  number  of  thin,  hard  rolled  copper  leaves,  each  one  of 
which  is  brought  to  bear  by  its  own  natural  spring.  Switchers  ap- 
proximating such  a  construction  are  quite  widely  found  on  English 
switchboards,  although  practically  unknown  in  this  country. 

TMR  OBOWTH  OF  THE  ACETYLENE  INDUSTRY. 

In  -^pite  of  the  hue  and  cry  raised  by  its  opponents  as  to  its  dan- 
ger—a case  in  which  "history  repeats  itself"— the  new  illuminant, 
acetylene,  is  developing  a  field  for  itself  with  surprising  rapidity. 
The  oft-rcpcatcd  suRgcstion  made  at  the  lime  of  its  debut,  that  its 
production  would  give  a  paying  day  load  to  central  stations,  is 
apparently  of  no  practical  application,  the  extremely  high  cost  of 
central  station  power,  even  under  this  favorable  condition  as  com- 
pared with  power  generated  in  large  nuanlities  at  water  falls,  necrs- 
sitalinK  the  location  of  carbide  works  at  the  latter  points.  The 
plant  built  by  the  Acetylene  Heat.  Light  &  Power  Company,  at 
Niagara  Falls,  was  not  considered  a  small  one  at  the  time  o(  its 
construction,  but  the  new  one  of  the  Union  Carbide  Company  at 
Sault  Stc.  Marie,  a  description  of  which  may  be  found  on  another 
page,  will  have  a  capacity  ten  limes  that  of  the  former,  with  a 
r.in.il  r:ii).icitv  ■illfTicient  to  quadruple  this  output. 


As  a  competitor  in  the  illuminating  field  acetylene  will  probably 
be  a  greater  rival  of  illuminating  gas  than  of  electric  current,  and 
it  is  possible  that  its  success  will  be  of  more  benefit  than  harm  to 
the  latter.  It  is  the  old  story  over  again  of  one  rival  stimulating  an- 
other in  competition,  and  by  means  of  improved  service  and  re- 
duced cost  increasing  the  demand  by  an  amount  greater  than  its 
own  supply.  Illuminating  gas,  electric  lighting  and  acetylene  all 
have  their  own  individual  advantages  which  to  a  certain  extent  out- 
line certain  fields  of  application  of  each  in  which  the  others  cannot 
compete.  For  vehicle  lighting,  including  train  lighting,  and  for  gas 
distribution  where  but  a  small  percentage  is  used  for  fuel,  acetylene 
will  piobably  show  advantages  over  other  forms  of  gas;  while  for 
combined  heating  and  lighting  service  frone  one  system,  illuininat- 
ing  g.is  cannot  be  met  by  either  acetylene  or  electric  current,  but 
for  isolated  plant  service,  theatre  lighting  and  all  cases  where  ease 
of  control  from  a  distance,  or  convenience  of  ignition,  or  adapta- 
bility to  special  decorative  effects,  are  of  any  importance,  the  elec- 
tric current  has  the  advantage.  It  cannot  be  met  by  its  competi- 
tors in  the  qualities  of  safety,  neatness,  cleanliness,  convenience  and 
elegance. 

.\n  odd  reversal  of  conditions  in  the  central  station  field  is  likely 
to  be  caused  by  the  competition  of  this  new  illuminant.  Heretofore 
the  distribution  of  power  has  been  taken  up  as  an  accessory  to  the 
distribution  of  light  from  the  same  installation  and  preferably  of  late 
from  the  same  machines  and  lines.  The  convenience  of  this  com- 
bination may  soon  be  recognized  as  a  .strong  advantage  of  the  elec- 
tric light  over  the  acetylene  light. 


The  acetylene  tlamc,  like  that  of  the  Wclsbach  incandescent  gas 
burner,  has  a  high  intrinsic  brilliancy  and  its  general  use  will  bring 
into  contempt  the  red  gas  flame  and  incandescent  electric  light  of 
low  efficiency  and  cnnscqucnlly  of  low  brilliancy.  The  public  will  de- 
mand all  the  more  a  white  hot  filaiucnt,  and  cciUral  stations  should 
look  closely  to  ihcir  reputation  in  this  regard.  Those  .stations  run- 
ning with  poor  regulation  and  poor  lamps  looking  often  like  red- 
hot  hair  pins  will  suffer  most  from  this  new  coiupctition.  By  greater 
care  in  construction  on  the  part  of  the  lamp  manufacturers  and  in 
regulation  on  the  part  of  central  station  engineers,  combined  with 
a  wise  use  of  Ihc  so-called  "baby"  enclosed  arcs  where  they  show 
advantages  over  Ihc  incandescent  filament,  this  new  conipelilor  can 
probably  be  made  to  do  the  electrical  ln.bi'-irlis  more  iiood  than 
harm. 
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The  New  Plant   of  the  Union  Carbide  Company  at  Sault  Ste. 
riarie,  Mich. 


|^2^iHE  demand  for  acetylene  gas  and 
hence  for  its  essential  material, 
carbide  of  calcium,  has  increased 
during  the  last  year  at  such  a  sur- 
prising rate  that  the  Union  Car- 
bide Company  has  started  the 
construction  of  a  new  plant,  of 
which  the  part  now  under  way 
will  have  a  capacity  many  times 
that  of  all  existing  plants  in  the 
United  States.  Before  taking  up 
a  description  of  this  new  equip- 
^Y—   .[   1,^^  I  ment   it  may   be  well  to  describe 

■k^C   P'ft^»— :;^r-«-«°«a  the    relationship    of    the    different 

companies  promoting  the  acety- 
lene industry  in  this  country,  these  companies  having  been  reor- 
ganized a  few  months  ago. 

The  Electro  Gas  Company,  with  offices  at  45  Broadway,  New 
York  City,  is  the  parent  company,  owning  the  fundamental  patents 
of  Bradley  as  well  as  those  of  Willson,  but  this  company  does  not 
itself  engage  in  the  industry,  licensing  the  sub-companies  men- 
tioned below.  The  officers  of  the  Electro  Gas  Company  are  Charles 
F.  Dieterich,  president;  A.  B.  Proal,  secretary  and  treasurer;  and 
E.  Stein,  general  manager. 

The  Union  Carbide  Company,  New  York  and  Chicago,  controls 
exclusively  the  manufacture  of  calcium  carbide  in  this  country,  hav- 
ing purchased  the  licenses  and  works  of  the  Acetylene  Light,  Heat 
and  Power  Company  (these  being  the  famous  works  at  Niagara), 
those  of  the  Lake  Superior  Carbide  Company  at  Sault  Ste.  Marie, 
Mich.,  and  also  those  of  the  Illinois 
Acetylene  Company  at  Appleton, 
Wis.  The  president  and  secretary 
and  treasurer  of  the  Electro  Gas 
Company  mentioned  above  also  oc- 
cupy the  same  positions  with  the 
Union  Carbide  Company,  Mr.  Stein 
being  the  manager  of  the  Eastern 
and  Export  Sales  Department  of  the 
latter.  Beside  these  two  companies 
there  is  the  Electro  Lamp  Company, 
which  manufactures  portable  acety- 
lene lamps  and  controls  the  sale  of 
carbide  for  such  lamps. 

The  manufacture  of  the  carbide  has 
heretofore  been  largely  carried  on  at 
Niagara  Falls,  the  plant  there  being 
capable  of  an  output  of  10  tons  of 
carbide  each  twenty-four  hours.  This 
output  is  not  nearly  sufficient  to  sup- 
ply the  growing  demand,  and  the 
Union  Carbide  Company,  finding  it- 
self many  months  behind  its  orders, 
has  contracted  for  a  plant  at  Sault 
Ste.  Marie,  whose  initial  output  will 
be  ten  times  that  of  the  Niagara 
plant  and  which  will  be  capable  of  an 
extension  to  several  times  that  size, 
as  the  demand  for  carbide  becomes 
greater.  The  present  plant  at  the 
"Soo,"  which  was  described  in  these 

columns,*  consists  of  a  small  plant  equipped  with  five  of  the  car- 
bide furnaces  designed  by  Mr.  W.  S.  Horry.  This  plant  is  on  the 
American  side  and  is  supplied  with  power  from  turbines  driving 
Horry  generators  in  the  pulp  mill  of  the  Lake  Superior  Power 
Company  on  the  Canadian  side.  The  new  plant,  the  hydraulic 
part  of  which  is  being  built  for  the  Carbide  Company  by  the 
Lake  Superior  Power  Company,  under  the  supervision  of  Mr.  F. 
H.  Clergue.  will  be  located  entirely  on  the  American  side,  the 
furnaces  being  immediately  over  and  within  a  few  feet  of  the  gen- 
erators, so  that  there  is  no  necessity  of  any  transformation  to  and 
from  high  voltage  for  transmission  purposes. 

The  plant  will  be  situated  on  the  shore  of  the  St.  Mary's  River, 
through  which  Lake  Superior  empties  into  Lake  Huron,  and  about 
3000  feet  below  the  foot  of  the  rapids  over  which  the  enormous  dis- 

•Pce  The  Klectbicai.  World.  .Tunc  25.  1898,  pp.  776  .-xnd  784. 


charge  of  water  tumbles  with  a  fall  of  igyi  feet.  The  power  canal 
is  about  11,000  feet  long,  taking  its  water  about  1000  feet  above  the 
rapids  and  above  the  opening  of  the  American  ship  canal  imme- 
diately beside   the   rapids,   through   which   the   enormous   tonnage 


Cross-Section  of  Power  House. 

passing  from  one  lake  to  the  other  is  locked.  The  canal  is  de- 
signed for  an  ultimate  development  of  40,000  horse-power,  with  an 
effective  head  of  16.2  feet  at  the  power  house.  The  built-up  nature 
of  the  adjoining  property  making  the  use  of  a  very  wide  canal  out 
of  the  question,  a  canal  velocity  at  full  load  of  7.5  feet  is  being 
planned  for.  This  requires  a  cross  section  of  4200  square  feet.  For 
2800  feet  the  canal  is  in  rock  with  a  rectangular  prism  200  x  22  feet, 
the  sides  being  channeled.  The  rest  of  the  canal  is  in  sand,  gravel 
and  clay,  with  a  trapezoidal  prism  22  feet  in  depth,  175  feet  wide  at 
the  bed  and  about  220  feet  at  the  surface,  with  bed  and  slopes  pro- 
jected by  a  timber  revetment,  the  whole  closely  floored  with  plank- 


FURNACE  ROOM 
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P1..A.N  .^ND  Elevation  of  Three  Sections  of  the  Power  House. 

ing.  Above  the  water  surface  the  slopes  will  be  stone  paved.  The 
canal  will  be  widened  out  at  its  lower  end  to  a  forebay  1400  feet  in 
width,  its  long  side  shut  off  from  the  river  in  front  of  it  by  the 
long  power  house  described  below.  The  depth  of  the  forebay  back 
from  the  power  house  will  be  from  150  to  300  feet.  The  sloping 
banks  will  be  timber  revetted,  as  will  those  of  tlie  canal. 

The  portion  of  the  power  house  now  in  course  of  construction 
will  be  capable  of  containing  forty  generators  and  sixty  electric 
carbide  furnaces,  eighty  turbine  wheels  and  the  necessary  supple- 
mentary electrical  machinery,  switchboard  facilities,  etc.  The 
building  will  consist  of  two  stories  above  the  tail  water  chamhet". 
The  lower  story,  which  is  below  the  upper  water  level,  contains  the 
penstock  turl.ine  chambers,  the  generators,  exciters  and  switch- 
board gallery.  The  upper  story  is  devoted  entirely  to  the  carbide 
furnaces. 
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The  turbines  are  arranged  in  groups  of  four  sets  in  each  cham- 
ber. Each  of  these  sets  consists  of  two  pairs  of  wheels,  with  cen- 
tral discharge  direct  coupled  to  a  generator  by  a  horizontal  shaft 
passing  through  the  bulkhead.  The  arrangement  may  be  easily 
seen  from  the  drawings  accompanying  this  description. 

The  generators  are  arranged  in  groups  of  four,  each  group  hav- 
ing a  loo-hp  direct-current  generator  as  exciter,  driven  by  a  belt 
from  a  pulley  on  one  of  the  main  shafts.  Above  the  generators  is 
the  switchboard  gallery,  each  generator  having  immediately  over 
it  its  own  panel,  which  is  fitted  with  a  Voltmeter,  ammeter  and  in- 


point  of  view  is  the  battery  of  Walker  alternating-current  dyna- 
mos, which  will  generate  the  current.  The  machines  themselves 
form,  it  is  said,  the  largest  single  order  for  alternating  machinery 
ever  placed.  The  generators  are  of  500  horse-power,  or  375  kilo- 
watts each.  They  are  of  the  single-phase.unitooth,  6o-cycle,  inter- 
nal revolving  field  type,  and  are  to  run  at  240  revolutions  per  min- 
ute. Each  machine  will  deliver  about  2000  amperes  at  200  volts 
pressure. 

It  should  be  noted  that  they  differ  from  the  type  previously  used 
bv  the  Walker  Company,  which  comprised  a  field  ring  excited  by 


Stationary  Armature  Ring  and  Detail  Views  of  Field  Core,  Armature  Coil 

AND  Field  Spool. 


tegrating  wattmeter,  so  that  the  total  electrical  output  of  eacli  ma- 
chine may  be  read  at  any  time. 

The  leads  from  each  generator  are  carried  directly  up  to  the 
corresponding  switchboard  panel,  and  the  panels  arc  connected 
together  by  massive  bus  bars  of  2j4  inches  by  2  inches  copper,  in 
order  to  carry  the  enormous  current  which  is  used  in  the  furnaces. 
In  practical  operation  the  generators  will  be  connected  up  in  sets 
of  four  in  multiple,  and  the  combined  output  of  these  four  ma- 
chines is  sent  directly  from  the  bus  bars  at  the  back  of  the  switch- 
board up  into  the  furnaces  on  the  floor  above. 

The  arrangement  of  the  furnace  room  corresponds  to  that  of 
the  generator  room  below  it.  For  each  four  generators  there  are 
six  furnaces,  but  four  being  in  operation  at  one  time,  the  other 
two  being  reserve.  These  "Horry"  furnaces,  so  called  from  their 
inventor,  W.  S.  Horry,  are  of  the  continuous  type.  Each  con- 
sists of  a  huge  short  cylinder,  mounted  to  revolve  slowly  on  a 
horizontal  shaft.  The  periphery  of  this  cylinder  is  closed  by  a 
number  of  c'st  iron  slats,  which  are  readily  removable,  so  that 
the  upper  pari  of  the  furnace  may  be  left  open.  The  drum  thus 
formed,  a  view  of  which  is  shown  in  the  initial  illuslration.  has 
somewhat  the  appcaranri-  nf  .1  -.liort  barr'-l  "n  itv  >-i(li-  uiili  th.- 
upper  Btavet  removed. 

As  the  drum  is  rcvolven  on  us  axis  from  limr  to  uu\i-  l.y  .1  worm 
and  hand  wheel,  the^c  slats  arc  taken  off  from  one  side  ant!  re- 
placed on  (he  other,  thu»  always  leaving  the  lop  open.  This  drum 
ii  filled  on  one  side  with  llif  ruirttirc  of  finely  powdered  coke  dust 
and  lime,  nnd  into  the  i  carbon  electrodes  proiect  down- 

ward.    A  curicnt  of   25"  is  passed  through  the  lime  and 

'like,  which  fuse  together  and,  as  the  drum  revolves,  lowering  the 
'"  ■  l<-"n\  the  cIcctrodeR,  the  (used  matter  cools  and  hardens  .ind 
off  and  removed  as  a  si  one-like  mass,  calcium  carbide, 
on  the  other  side  of  the  furnace.  New  dust  is  constantly 
II  to  maintain  the  level  around  the  carbons. 

J  ht  most   inicrcsting  portion  of    iliis  plant   from  an  electrical 


a  single-coil  concentric  with  the  shaft,  this  style  being  generally 
designated  by  the  name  of  the  company  which  first  developed  it 
for  the  now  classical  LaufTen-Frankfort  e.xpcrimcnt — namely, 
Messrs.  Brown,  Boveri  &  Co.  The  new  type  follows  closely  stand- 
ard American  practice,  each  pole  having  its  own  exciting  coil. 

The  leads  from  these  machines  go  directly  to  the  switchboard 
without  a  sliding  contact  of    any  kind,  the  fields  being  excited  by 


r*" 


Si'iDi'.R  or  Koiaiim;   Imiid. 

Ilie  current  fmin  an  auxiliary  tlyiiaiini  taken  throntjli  ilio  collccliiig 
rings  shown  in  the  illustration. 

The  slalionary  a;nianirc  ring  consists  of  two  halves  coiilaiiiiiig 
the  loolhed  and  l;iiiiiiialed  core,  which  is  Ihoroughly  vciililalcd. 
Fuch   half    in   mm  consists  of    two  side   pl.ilrs.   holding  between 
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them  the  laminations  of  the  core,  and  the  halves  themselves  are 
bolted  together  in  much  the  same  manner  as  the  field  magnet  of  a 
direct-current  machine.  The  arrangement  of  the  armature  slots 
is  of  interest,  there  being  a  narrow  tooth  between  the  near  sides 
of  adjacent  coils.  The  armature  coils  are  formed  before  being 
placed  in  position  between  the  teeth  of  the  core.  A  pholo.s^raph 
of  the  armature  ring,  with  two  of  the  coils  in  place,  is  shown  here- 
with, the  armature  coil  itself  formed  ready  to  be  placed  in  the 
sloU.  and  a  laminated  field  core  and  unwound  exciting  spool  being 
separately  shgwn. 


completely  surrounding  it,  and  on  this  ring  in  turn  are  bolted  the 
laminated  poles  or  cores  of  the  field  coils.  The  capacity  of  each 
generator  in  carbide  will  be  from  3  to  4  tons  in  each  twenty-four 
hours. 

The  machines  just  described  are,  of  course,  built  for  low  tension 
and  a  very  large  amount  of  current.  Slight  modifications,  how- 
ever, serve  to  adapt  them  for  power  and  lighting;  in  fact,  several 
thousand  horse-power  of  generators  of  precisely  this  type  are 
now  being  built  for  railways  and  lighting  stations  at  the  Cleveland 
works  of   the  Walker  Company. 


AsSi  MBLKD    M.ACHINE. 


The  revolving  field  is  built  up  on  a  spider,  shown  in  one  of  the 
illustrations.     On   the     arms  of    this  spider  is  bolted  a   steel   ring 


The  plant  of  the  Union  Carbide  Company  will  undoubtedly  be- 
come one  of  the  most  interesting  of  all  those  now  building  in  the 
new  manufacturing  centre  at  the  "Soo."  The  presence  of  unlim- 
ited water  power  in  these  days  determines  more  "than  shipping  ad- 
\antages  the  direction  of  new  industrial  growth,  and  the  Union 
Carbide  Company  seems  to  have  chosen  its  location  with  a  happy 
Combination  of    both  shipping  and  manufacturing  facilities. 


One  Group  of  Machines  and  Furnaces  in  Plan  and  Ei.kxation. 


Electrical   Equipment  for  the  Volunteer  Engineers. 

The  first  of  the  three  regiments  of  volunteer  engineers  has  al- 
ready enlisted  about  1 100  men  and  is  at  the  time  of  this  writing  in 
camp  at  Peekskill,  N.  Y.  The  first  battalion  will  probably  be  or- 
dered to  the  front  before  this  paper  reaches  its  readers.  It  has  been 
proposed  by  some  of  those  interested  in  the  welfare  of  the  regi- 
ments that  they  be  equipped  with  several  engineering  appliances 
new  to  the  army  and  for  which  therefore  no  Government  appropria- 
tions are  available.  It  is  especially  desired  that  the  brigade  be  pro- 
vided with  portable  electrical  searchlight  equipments.  One  such 
piece  of  apparatus  can,  be  procured  complete  in  a  self-contained  unit 
for  about  ?3000.  The  employment  of  a  searchlight  in  the  army 
would  be  a  novelty,  but  if  of  any  use  at  all  its  success  would  be  as- 
sured in  the  hands  of  competent  engineers.  It  is  argued  that  its 
field  of  application  would  be  wider  than  in  the  navy,  as  it  could 
be  used  in  bridge  and  track  construction  and  destruction,  earth 
work,  road  making,  repairing,  searching  the  field  for  the  wounded, 
hospital  and  headquarters  work,  etc.,  wherever  such  work  was  done 
at  night.  It  is  proposed  that  a  fund  be  started  for  the  purchase  of 
such  an  equipment,  and  for  any  other  apparatus  by  which  the  appli- 
cation of  modern  engineering  science  to  the  execution  of  military 
work  can  be  tried  in  actual  service  under  the  most  favorable  condi- 
tions for  a  valuable  test.  Mr.  O.  F.  Nichols,  the  secretary  of  the 
Volunteer  Engineer  Committee  of  the  Engineers'  Club.  374  Fifth 
.\ venue.  New  York  City,  will  receive  subscriptions  for  this  purpose. 
The  Engineers'  Club  has  also  voted  to  tender  to  the  regiment  under 
the  command  of  Col.  Eugene  Griffin,  a  stand  nf  i-nlm-;  tlir-  ilnir*  '0 
be  paid  for  out  of  the  treasury  of  the  club. 
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Electric  Torpedo  Boats. 


BY    CHARLES   T.    CHILD. 

HE  very  interesting  problem  of 
the  electrical  operation  of  tor- 
pedo boats  has  been  briefly 
discussed  in  these  pages,  but 
without  bringing  out  fully  the 
very  great  advantages  of  such 
a  method  for  the  operation  of 
these  terrors  of  marine  war- 
fare or  the  enormous  difficul- 
ties in  the  way  of  a  successful 
solution  of  the  problem.  To 
fully  understand  the  necessi- 
ties of  torpedo  boats  it  is  nec- 
essary to  give  some  account 
of  the  history  of  their  development  and  the  tactics  prescribed  at 
present  for  this  use. 

The  first  craft  that  can  be  called  torpedo  boats  were  used  in  the 
American  civil  war,  both  parties  to  that  struggle  making  use  of 
them  with  such  success  that  they  became  recognized  as  offensive 
naval  weapons  on  all  sides,  and  their  development  as  legitimate 
naval  accessories  was  begun  simultaneously  in  the  shipyards  of 
several  of  the  maritime  powers  of  Europe.  The  torpedo  of  that 
day  was  the  "spar  torpedo,"  a  quantity  of  explosive  attached  to  a 
spar  and  fired  by  contact  with  the  hull  of  the  enemy's  vessel  or  by 
electrical  means  when  brought  sufficiently  close  to  accomplish  its 
purpose.  Before  the  days  of  rapid  firing  guns  this  method  of  at- 
tack was  much  more  often  successful  than  now  seems  possible,  as 
many  instances  in  the  war  of  1861-65  attest.  Even  rowboats  were 
used,  and  under  cover  of  darkness  or  fog  these  small  steam  launches 
acounted  for  many  vessels  of  the  belligerents  in  that  conflict.  No 
less  than  thirty  vessels  belonging  to  the  Federal  authorities  were 
destroyed  or  disabled  by  torpedoes  during  the  four  years  of  the 
civil  war. 

It  was  not  for  several  years  that  the  torpedo  boat  as  a  separate 
type  of  naval  construction  was  seriously  undertaken.  The  first 
steps  taken  in  this  direction  were  in  England,  where  two  famous 
builders,~competing  with  each  other  ,turned  out  craft  of  about  7>^ 
tons,  with  speeds  as  high  as  15  knots.  This  was  in  1873,  and  m 
1878  boats  of  75  feet  length  and  18  knots  speed  were  the  standard. 

The  automobile  torpedo  was  introduced  and  developed  simul- 
taneously with  these  early  types  of  torpedo  boats,  and  in  the  course 
of  a  few  years  had  made  such  progress  as  to  find  advocates  in  sev- 
eral navies.  Still  the  spar  torpedo  held  its  ground,  however,  and  it 
was  not  until  the  introduction  of  rapid-fire  guns  of  great  accuracy 
demonstrated  the  impossibility  of  a  successful  torpedo  attack  of  this 
sort  that  the  spar  gave  way  to  the  launching  tube  for  the  automo- 
bile torpedo  as  the  proper  equipment  for  this  class  of  vessels. 

For  twenty  years  the  progress  of  torpedo  boat  construction  has 
been  marked  by  a  gradual  increase  in  the  size  of  the  boats  and  an 
enormous  increase  in  their  speed,  and  has  been  attended  by  the 
development  of  at  least  three  types  of  these  boats,  dififering  in  size, 
speed  and  armament,  and  intended  for  widely  different  uses.  The 
crgiii'is  of  90  horse-power  and  locomotive  boiler  of  the  early  types 
have  given  place  to  the  water-tube  boiler  and  high-speed,  triple- 
expansion  engines  of  6000  hoi  i^c-power  of  the  modern  "destroyers." 
An  almost  equally  great  development  has  brought  the  torpedo  itself 
to  its  present  standard  of  great  perfection. 

The  conditions  of  torpedo  warfare  arc  best  summarized  as  the 
att.-ick  upon  a  large  co.stly  vessel  by  a  small  and  inexpensive  one, 
and  the  ri.iking  of  a  relatively  small  amount  of  property  and  lives 
in  the  effort  to  destroy  a  relatively  large  amount.  The  fear  of  such 
an  attack  has  produced  the  type  of  large  and  fast  torpedo  boats 
adapted  to  attack  and  destroy  other  torpedo  boats,  and  called  in  the 
Engliih  navy  "destroyers." 

All  these  type*  of  vessels  arc  necessarily  of  the  highest  allainablc 
speed,  sacrificing  for  this  essential  all  forms  of  protection  and 
nearly  all  defensive  wapons.  Tlicy  arc  practically  certain  o»  de- 
struction if  discovered,  but  their  prolcctinii  is  in  their  small  size 
and  attendant  small  vi.sibilily,  and  in  their  ability  lo  run  away  from 
a  dangerous  neighborhood.  Discovery  means  rcrlain  failure  and 
prob.ibic  destruction.  «o  that  the  chosen  hour  of  the  torpedo  boat 
is  the  dead  of  night,  preferably  when  the  obscurity  is  heightened  by 
rain  or  log.     !•  Ii.ti  recently  been  dcmonslraled  thai  the  lorpedo 


boat  is  useless  and  helpless  and  foredoomed  to  destruction   in  a 
daylight  attack. 

The  reason  for  the  high  speed  demanded  of  these  boats  is  that 
they  may  overhaul  their  prey,  and  that  they  may  escape  if  detected. 
It  is,  however,  very  much  to  be  doubted  if  speed  attained  by  the 
sacrifice  of  invisibility  is  desirable.  For  harbor  boats,  or  those 
whose  function  is  to  attack  blockading  vessels  or  vessels  under 
ordinary  way,  the  highest  speeds  are  not  necessary  for  purposes  ot 
attack.  For  flight,  the  higher  the  speed  the  better  the  chances  of 
the  boat  and  its  crew,  of  course,  but  if  the  higher  speed  is  attained 
by  the  use  of  a  larger  and  more  readily  discovered  hull  it  will  avail 
the  boat  little  in  these  days  of  searchlights  and  rapid-fire  guns.  It 
seems,  therefore,  that  all  the  considerations  point  to  the  necessity 
of  keeping  the  size  of  the  boats  small  and  doing  this  even  at  the 
sacrifice  of  some  speed.  It  must  not  be  forgotten  that  these  boats 
have  nothing  to  fear  as  long  as  their  movements  are  secret,  but 
that  as  soon  as  they  are  discovered  they  become  targets  for  the 
fire  o:  machine  guns  and  other  quick-firing  small  pieces,  whose 
ranges  are  far  greater  than  the  striking  distance  of  a  torpedo. 

Outside  of  the  "destroyer"  type  there  have  been  developed  two 
types  of  boats,  sea-going  and  harbor-defense  boats,  whose  names 
sufficiently  indicate  their  ditiferences.  The  sea-going  boats  are 
larger  and  of  deeper  draught  than  those  intended  for  harbor  and 
coast  line  defense.  The  latter  need  not  go  far  from  their  base  of 
supplies,  and  hence  have  no  need  for  a  large  coal  carrying  capacity. 
The  sea-going  boats  must  be  heavy  enough  and  large  enough  to 
withstand  rough  weather  at  sea,  and  must  contain  sufficient  fuel 
capacity  for  any  ordinary  cruise.  While  there  is  no  very  sharp  line 
of  demarcation  between  the  two,  it  is  generally  recognized  that 
boats  smaller  than  about  140  feet  over  all  and  about  110  tons  dis- 
placement are  not  fitted  for  long  voyages. 

The  necessities  for  a  harbor  defense  boat  are  good  manceuvring 
qualities,  fair  speed  in  deep  and  shallow  water,  the  smallest  possible 
draught  and  a  sufficient  armament.  The  gun  armament  of  such  a 
boat  may  be  reduced  to  very  narrow  limits,  the  only  antagonists 
for  which  it  is  provided  being  small  boats  or  other  torpedo  boats. 
A  battery  of  two  or  three  machine  guns  fulfills  all  the  requirements. 
The  advantage  of  shallow  draught  is  the  ability  of  the  boat  to  elude 
pursuit  by  going  into  shoal  water  where  the  enemy  cannot  follow. 

These  considerations  have  been  carefully  worked  out  by  the  de- 
signers of  steam-driven  torpedo  boats,  and  the  results  that  have 
been  attained  challenge  the  warmest  admiration.  The  table  below 
gives  some  data  of  typical  modern  boats. 


Name. 

Navy.             Length. 

Displace- 
ment. 

Speed 

I.  H.  P. 

WeiKht 

of 

Hull. 

Weight 
of  Ma- 
chinery 

Cushing 

Karragut 

Porter 

Aluminum..  ,. 

Korban 

Sokol 

Virago 

United  States. 
United  States. 
United  States. 

France 

France 

Russia 

England 

Kt.     In. 

210        0 
175         6 
60         0 
M4         3 
igo        0 
210        0 

Tons. 

340 
.6s 

■3.5 
124.8 
540 
300 

22 

30 

20M 

31 

29« 

30 

1760 
5600 
3400 
.300 
3945 
3700 
6425 

33.7 
85 
56.5 
3.0 
45-39 

54.5 
120 
76.8 
4-5 
62.67 

144-3 

It  will  be  seen  tliat  a  performance  as  good  as  one  indicated 
horse-power  from  5  pounds  of  propelling  machinery  has  been  at- 
tained— propelling  machinery  including  boilers  and  water,  piping, 
engines,  ]nimps  and  condensers.  The  weights  of  stacks,  screws  and 
sliafts  are  included  in  the  weights  of  the  hulls. 

In  attempting  to  design  a  torpedo  boat  for  electrical  propulsion 
it  must  be  remembered  that  there  can  be  little  or  no  further  reduc- 
tion in  the  weight  of  the  hulls.  The  problem  resolves  itself  into 
replacing  the  steam  machinery  with  electrical  machinery  of  the 
same  or  less  weight,  which  shall  give  results  sufficiently  better  than 
those  already  attained  to  warrant  the  substitution.  At  the  first 
sight  this  api)ears  impossible,  but  the  factor  of  visibility  is  the 
most  important  to  consider,  and  with  lliis  the  general  effectiveness 
of  the  two  types  of  boats. 

Assuming  that  two  boats  of  etiiial  size  and  speed  arc  driven  re- 
spectively by  steam  and  clcctricily,  the  electric  boat  will  have  an 
almost  immeasurable  advantage  in  her  freedom  from  smoke,  steam, 
noise  and  possibility  of  flaming  smokestacks.  In  all  the  types  of 
steam  torpedo  craft  now  in  use  forced  draught  is  resorted  to  for  the 
attaipmotit  of  the  highest  speed,  and  this  very  often  means  th.il  un 
less  (he  greatest  care  is  used  a  flame  is  driven  out  at  the  stacks 
instantly  proclaiming  the  presence  of  the  boat  and  lighting  the  way 
for  its  destruction.  This  has  happmrd  in  .nrlual  warfare,  as  at 
the  attack  on  Wci-Hai-Wci  by  the  Jap.inese  torpeilo  boats  in  the 
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recent  Japan-China  war.  At  that  battle  the  attacking  torpedo  boats 
flamed  under  their  forced  draught,  and  in  a  tew  seconds  were  tar- 
gets for  a  fire  so  hot  that  but  lor  the  incredible  badness  of  the 
Chinese  gunnery  they  would  have  inevitably  perished. 

Perfectly  free  from  this  danger  the  electric  boat  has  the  further 
great  advantage  of  having  no  smoke  stacks,  which  add  to  the  visi- 
bility of  the  steam  craft,  and  no  smoke  to  make  it  evident  to  the 
eyes  or  noses  of  the  watch  on  the  attacked  vessel.  Having  no 
boiler  or  steam  pipes  it  cannot  be  put  hors  de  combat  by  a  single 
shot  through  its  upper  works,  as  was  the  Spanish  Terror  at  San 
Juan  de  Puerto  Rico  recently.  Indeed,  all  the  machinery  of  an 
electric  boat  can  be  put  below  the  water  line,  so  that  in  a  smooth 
sea  the  upper  works  of  such  a  vessel  could  be  riddled  with  shot 
without  putting  the  boat  out  of  service  if  enough  of  her  crew  were 
left  to  operate  the  machinery. 

Of  two  vessels  alike  in  other  respects  that  one  having  the  greatest 
manoeuvring  ability  and  the  quickest  response  to  the  desires  of  her 
navigator  will  be  best  suited  for  torpedo  purposes,  and  it  is  in  this 
direction  that  the  advantages  and  superiority  of  the  electric  boat  are 
pre-eminent.  There  is  no  necessity  for  any  sort  of  intermediate 
signaling  between  the  conning  tower  and  the  helm  or  engine  room 
on  the  electric  boat,  for  steering  and  speed  regulations  as  well  as 
direction  are  in  the  hands  of  one  man,  through  the  agency  of  small 
appliances  not  more  difficult  to  work  than  a  street-car  controller. 

For  this  summary  of  the  more  apparent  advantages  of  the  electric 
type  it  is  at  once  seen  that  the  gain  in  secrecy  will  compensate  for 
the  loss  in  speed  that  is  entailed;  for  it  is  not  possible  to  develop 
a  horse-power  for  any  length  of  time  with  5  pounds  of  any  sort  of 
electrical  machinery  now  in  vogue.  There  is  also  a  difference  in 
cost  of  construction  in  favor  of  the  steam  vessel,  while  the  diflfer- 
ence  in  cost  of  operation  is  largely  in  the  same  direction.  The 
radius  of  action  of  the  steam  type  is  also  much  greater,  but  despite 
all  these  sacrifices  the  superior  secrecy  of  the  electric  boat,  its 
manoeuvring  power  and  instant  control  and  its  safety  from  annihi- 
lation by  a  single  well-directed  shot  leave  the  balance  in  its  favor. 
After  this  somewhat  lengthy  preamble  the  discussion  of  the  vari- 
ous types  of  electric  boats  may  be  condensed  into  comparatively 
small  space.  Taking  a  definite  example  is  probably  the  best  way  to 
bring  out  the  nature  of  the  problem  offered  to  torpedo-boat  de- 
signers who  attempt  to  supersede  steam  by  electricity. 

Of  recent  torpedo  boats  the  U.  S.  S.  "Davis"  is  an  excellent  type 
of  the  small  sea-going  variety.  This  vessel  is  146  feet  long,  14  feet 
6  inches  beam  and  about  5  feet  2  inches  draught.  Her  displace- 
ment is  1 10.4  tons,  coal  capacity  40  tons,  radius  of  action  at  cruis- 
ing speed  about  4000  nautical  miles,  horse-power  (indicated)  1750 
and  speed  225^2  knots.  She  carries  two  triple-expansion  engines 
and  two  Thorhycroft  boilers.  The  engines  and  condensers,  with 
their  accessories,  weigh  30.22  tons,  and  the  boilers  and  their  acces- 
sories weigh  26.7S  tons.  The  hull  weighs  42.6  tons.  The  armament 
consists  of  three  iS-inch  torpedo  tubes  and  three  i-pounder  rapid- 
fire  grns.  The  boat  has  quarters  for  four  officers  and  twenty  men. 
Suppose  the  motive  power  equipment  of  this  boat  to  be  replaced 
by  electrical  machinery  for  the  same  purpose  of  the  maximum  pow- 
er for  the  allowable  weight,  what  would  be  the  result  as  to  the 
speed,  visibility  and  effectiveness  of  the  boat? 

There  are  two  methods  of  supplying  electric  energy  to  the  motors 
that  work  the  screws — from  primary  batteries  or  from  accumulators. 
It  is  well  to  look  closely  into  the  relative  value  of  these  for  this 
purpose,  of  course  without  reference  to  the  cost  of  operation.  Singu- 
larly enough,  for  service  of  this  sort,  cost  of  operation  is  a  factor 
not  to  be  regarded  unless  so  high  as  to  be  utterly  out  of  the  ques- 
tion. Success  is  what  is  demanded  of  torpedo  boats,  even  if  the 
cost  be  very  high. 

The  motor  equipment  should  consist  of  four  motors  of  400  horse- 
power each,  weighing  about  7000  pounds  each.  These  motors 
would  be  of  a  two-pole  type,  having  forged  or  laminated  iron  fields 
of  simple  shape,  and  provided  with  pow'crful  ventilating  devices,  for 
it  is  proposed  to  work  them  at  their  utmost  maximum.  Their 
speeds  would  range  up  to  about  1500  r.  p.  m..  which  would  necessi- 
■  tate  an  arrangement  of  several  screws  on  each  shaft,  such  as  ex- 
perience with  the  "Turbinia"  has  shown  to  be  desirable  with  very 
hi,£;h  speed  propelling  machinery.  The  aggregaate  weight  of  these 
motors  would  be  28.000  pounds  or  12.9  tons.  The  propelling  ma- 
cl-iinery  and  coal  of  the  "Diivis'"  weigh,  together,  97  tons,  so  that 
in  replacing  thi^  with  electrical  machinery  of  the  same  weight  the 
.nllowabic  weight  for  batteries,  controllers  and  wiring  is  about  84 
tons,  or  188,160  pounds.  Assume  first  that  primary  batteries  are 
used.     It  is  well  known  that  of  all  types  of  primary  battery  the  cle- 


ment using  zinc  and  black  oxide  of  copper  in  a  solution  of  caustic 
alkali  gives  the  largest  output  of  energy  for  the  total  weight  of 
materials.  In  such  a  cell  the  materials  combine  exactly  when  they 
are  m  the  ratio  represented  by  the  following  weights:  Zinc,  17 
pounds;  copper  oxide,  24  pounds;  caustic  (70  per  cent.),  21  pounds; 
watei;,  60  pounds.  These  quantities  are  capable  of  giving  an  out- 
put of  4800  watt-hours,  or  6.4  hp-hours;  assuming  the  average  e.  m. 
f.  to  be  0.75  volt.  The  cells  should  be  designed  of  the  largest  size 
consistent  with  easy  handling,  and  yet  not  too  large  to  reduce  their 
number  and  the  terminal  c.  m.  f.  to  such  a  point  that  the  current 
output  becomes  difficult  to  handle.  The  mean  seems  to  lie  in  cells 
of  about  30x30x26  inches  size  over  all.  If  these  are  made  up  in 
sheet-iron  composition-lined  tanks,  each  containing  eleven  zinc 
plates  and  ten  copper  oxide  plates,  18  inches  square,  they  will 
weigh,  complete,  with  connectors  (aluminum)  and  covers  of  iron 
and  porcelain,  about  1500  pounds,  and  each  cell  can  give  1000  am- 
peres at  0.75  volt  for  6.4  hours. 

Using  such  cells  as  these  it  is  seen  that  the  "Davis"  could  carry 
about  116  of  them,  allowing  about  14,000  pounds  for  controller  and 
circuits.  This  would  give  only  116  horse-power  for  6.4  hours,  or 
730  horse-power  for  one  hour,  corresponding  to  a  speed  of  about 
13  knots.  Of  course,  this  figure,  coupled  with  an  endurance  of  only 
one  hour,  makes  this  kind  of  equipment  out  of  the  question,  the 
figures  being  given  merely  to  show  its  fallacy. 

With  storage  batteries  the  case  is  somewhat  different.     Among 
the  various  types  of  light  batteries  adapted  to  withstand  large  dis- 
charge currents  which  have  been  brought  out  for  traction  and  auto- 
mobile  vehicles   the  lead-zinc-cadmium   cell    of   Werner   seems   as 
promising  as  any.    This  cell  consists  of  a  positive  plate  of  the  usual 
lead  grid  type,  and  a  negative  plate  of  zinc,  the  electrolyte  being  a 
solution  of  cadmium  and  zinc  sulphates  with  a  little  magnesium  sul- 
phate.    In  recent  trials  of  electric  carriages  equipped  with  this  bat- 
tery thirty  cells  weighing  334  kilograms  gave  thirty  amperes  for 
six  hours.     This  rate  of  discharge  corresponds  to  about  1.5  horse- 
power after  allowance  is  made  for  all  losses  in  the  motor  and  cir- 
cuits.    At  this  rate  of  discharge,  then,  the  battery  gives  1.5  horse- 
power for  six  hours  from  735  pounds  of  cells,  corresponding  to  6.5 
horse-power  for  one  hour  from  the  same  weight,  or  I  horse-power 
for  one  hour  from  113  pounds  of  cells,  these  figures  making  allow- 
ance for  the  less  capacity  of  the  battery  at  a  high  rate  of  discharge. 
Assuming  that  the  "Davis"  can  float  175,000  pounds  of  batteries, 
this  means  that  v.'ith  cells  of  this  type  the  mechanical  energy  at  the 
screws  would  be  1530  horse-power  if  the  battery  is  discharged  in 
one    hour,    corresponding   to   a   speed    of   about   22    knots.      This 
would  be  the  rush  speed  for  attacking.    The  battery  could  maintain 
an  effort  of  250  horse-power,  corresponding  to  a  speed  of  about  10 
knots,  for  more  than  ten  hours,  thus  giving  the  boat  a  cruising 
radius  at  that  speed  of  about  100  nautical  miles.     It  will  thus  be 
seen   that  the  electrical   equipment  of  the   boat  has   cut  down  its 
radius  of  action  from  4000  to   100  miles,  left  its  speed  unchanged 
and  decreased  its  visibility  by  a  considerable  amount.     If  it  be  as- 
sumed that  the  distance  at  which  the  vessel  become  visible  is  that 
at  which   its  area   of  exposed   surface   subtends  a   certain   definite 
solid  angle,  this  boat  with  its  new  equipment  could  come  1.47  times 
closer  to  the  enemy  than  before  without  danger.     This  figure  does 
not  include  the  area  of  the  smoke  that  is  certain  to  be  given  out  by 
the  steam  apparatus,  nor  does  it  make  any  allowance  for  the  chance 
of  flaming  funnels. 

By  sacrificing  so  much  of  the  cruising  radius  that  the  vessel  is 
tied  closely  to  its  base  a  gain  of  a  considerable  amount  is  made  in 
both  invisibility  and  the  manoeuvring  power  of  the  boat,  while 
its  attacking  speed  is  but  slightly  diminished.  It  seems  therefore 
that  the  value  of  this  boat,  once  in  action,  is  much  greater  than 
when  equipped  with  steam  machinery,  but  that  its  ability  to  get  into 
action  is  limited  on  account  of  its  small  cruising  radius.  The  obvi- 
ous remedy  for  this  trouble  is  a  tug.  Such  a  boat  if  needed  for  ser- 
vice at  a  distance  could  be  towed  at  fair  speed  to  a  point  near  the 
scene  of  operations,  to  which  it  could  return  after  completing  its 
mission.  Naturally,  such  a  boat  would  be  useless  as  a  dispatch 
boat  or  patrol  boat,  but  for  its  purely  legitimate  functions  as  a 
torpedo  boat  there  is  no  question  at  all  that  it  is  a  better  boat  than 
if  equipped  with  steam  machinery. 

Electricity  as  a  Branch  of  Physics. 

The  important  place  which  the  branch  of  electricity  has  taken  in 
the  general  science  of  physics  is  well  shown  in  the  June  number  of 
that  excellent  Knglish  publication.  "Science  .\bstracts."  which  con- 
tain? a  large  number  of  abstracts  of  articles  of  which  all  but  a  very 
small  number  are  on  electrical  subjects. 
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The   Electrolytic    Production  of    Soda  and   Bleach   by  the 
Hargreaves=Bird  Process.* 


For  many  years  past  attempts  have  been  made  to  replace  the 
present  cumbrous  and  circuitous  methods  of  producing  soda  and 
bleaching  powder  by  one  in  which  comtnon  salt  is  decomposed  di- 
rectly into  its  constituents— sodium  and  chlorine— by  means  of 
the  electric  current.  This  done,  it  is  easy  to  carbonate  the  former, 
and  to  make  bleaching  powder  by  passing  the  chlorine  into  leaden 
chambers  containing  lime,  which  absorbs  the  chlorine.  The  old 
Lcblanc  process  is,  of  course,  a  very  roundabout  one.  Solid  salt 
is  converted  into  sodium  sulphate  by  means  of  sulphuric  acid, 
hydrochloric  acid  being  formed  at  the  same  time.  The  latter  is 
next  decomposed  by  means  of  manganese,, yielding  chlorine,  which 
is  absorbed  by  lime,  to  make  bleaching  powder  as  already  ex- 
plained. The  sodium  sulphate  is  converted  into  the  carbonate  by 
roastmg  it  with  coal,  the  salt  being  finally  purified  by  crystalliza- 
tion. The  ammonia  process  of  producing  the  carbonate,  which 
has  proved  so  efficient  in  practice,  labors  under  the  disadvantage 
of  not  aflording  a  ready  means  of  converting  the  chlorine  of  the 
salt  originally  used  into  bleaching  powder. 

On  paper  nothing  can  be  simpler  than  the  electrolytic  method 
of  preparing  soda  and  bleach,  while  in  practice  no  operation  has 
proved  more  illusive.  It  is  essential  that  the  sodium  produced  by 
electrolysis  shall  be  prevented  from  redissolving  in  the  electrolyte. 
A  method  of  doing  this  is  to  use  mercury  as  the  cathode.  The 
sodium  dissolves  in  this,  and  can  be  afterward  easily  recovered  as 
hydrate  or  carbonate.  It  seems,  however,  that  for  successful  work- 
ing pure  salt  is  needed  in  the  first  instance,  as  small  traces  of  mag- 
nesium, for  example,  cause  sickening  and  consequent  loss  of  the 
mercury.  Other  inventors  have  substituted  molten  lead  for  the 
mercury,  with  apparently  some  success. 

The  most  original  plan  of  electrolysis  would  seem,  however,  to 
be  that  due  to  Messrs.  Hargreaves  and  Bird,  in  which  the  use  of 
mercury,  molten  lead,  or  similar  liquid  cathodes,  is  entirely  dis- 
pensed with;  and  we  have  recently  had  an  opportunity  of  inspect- 
ing the  working  of  a  large  cell  at  the  works  of  the  General  Elec- 
trolytic Parent  Company,  Limited,  at  Farnworth,  in  Widnes.  The 
Hargieaves-Bird  cell  consists  in  the  first  place  of  a  carbpn  anode, 
placed  between  diaphragms,  which  form  two  sides  of  a  cell  con- 
taining the  electrolyte.  Outside  the  diaphragms,  and  thus  out  of 
contact  with  the  electrolyte,  are  sheets  of  copper  gauze  which  form 
the  cathodes  of  the  cell.  A  current  of  steam  and  carbonic  acid 
gas  is  kept  passing  over  these  sheets  of  gauze,,  and  the  former 
condensing  between  them  and  the  diaphragms  provides  a  passage 
for  the  current  between  the  diaphragm  and  the  gauze,  and  thus 
completes  the  circuit  between  anode  and  cathode.  As  the  current 
passes  in,  metallic  sodium  appears  on  the  outer  wall  of  the  dia- 
phragm, where  it  is  converted  to  sodium  carbonate  by  the  com- 
bined action  of  the  steam  and  the  CO:  already  mentioned,  and, 
dissolving  in  the  condensed  steam,  trickles  down  the  outer  face  rif 
the  diaphragm,  and  is  collected  and  drawn  off  below.  By  regulat- 
ing properly  the  steam  supply,  the  solution  can  be  obtained  in  a 
saiuiated  condition,  but  in  practice  it  is  found  advisable  to  work 
with  a  small  excess  of  moisture,  as  otherwise  solid  sodium  car- 
Ijonate  is  liable  to  be  deposited  between  the  gauze  and  the  dla- 
|)hragm.s,  separating  the  two. 

The  important  feature  of  the  cell  is  to  be  found  in  the  dia- 
phragms. These  arc  made  out  of  asbestos,  sodium  silicate  and 
other  undisclosed  constituents,  the  method  being  to  reduce  the 
whole  to  pulp  in  a  beater,  and  then,  as  in  paper  making,  to  (low  it 
r,v<T  a  pifcc-  of  muslin,  supported  on  a  carefully  leveled  piece  of 
V  .1    water  being  drained  off,  the  sheet  rc- 

,;  is  dried   in  an  oven,  preferably  healed 

,..  '  n  pickled  for  a  short  time  in  a  solution  of 

which   it   is  ready   for  use   in  the  coll.     The 
■.pcr.ition«  can  be  pcrforuK-il  very  rapidly  by  u'l- 
I  lie  diapliraKuis  thus  produced  arc  not  porou.s  in 
;  c  of  the  term.    When  the  current  is  not  passing 
I  '  no  filtration  of    its  contents  through  the 

duriuK  <-lcclrolyKis  it  is  found  that  the 
'    eliflicully,   and   collect  on  the   ex- 
ilic c«ll  mstalled  ai   l.-frnworili  i     about  II  feet  long  hy  about  6 
(, ,  I   i.,'j.l  111  u'1]i      Till    .Il.iii1ii,.u'itr    nicasure   10  (ret  .j  inchci  long 


by  5  feet  4  inches  high,  the  active  surface'  of  each  being  10  feet  by 
5  feet,  or  100  square  feet  in  all,  there  being  two  to  the  cell;  the 
thickness,  we  may  add,  is  about  one-eighth  of  an  inch.  The  total 
width  of  the  cell,  including  projecting  bolts,  is  about  3  feet.  This 
cell  is  capable  in  daily  work  of  decomposing  240  pounds  of  salt 
(Na  CI)  per  twenty-four  hours,  giving  in  the  same  time  about  216 
pounds  of    soda  (Na;  COj)  and  360  pounds  of    bleaching  powder. 

A  pump  is  used  to  circulate  the  brine  through  the  cell.  The 
liquor  entering  at  the  bottom  passes  out  through  an  overflow,  tak- 
ing with  it  the  chlorine  generated  at  the  anode.  This  chlorine  is 
collected  in  a  separating  tank  and  drawn  through  a  line  chamber 
of  the  ordinary  pattern  by  an  aspirator.  Finally  the  chlorine  es- 
caping from  this  chamber  is  passed  into  a  scrubber,  where,  meet- 
ing a  solution  of  crude  soda,  it  produces  sodium  chlorate,  which 
is  collected  at  the  base  of  the  apparatus.  It  is  stated  that  in  this 
cell  crude  brine  can  be  used  as  the  electrolyte.  The  earthy  impu- 
rities, etc.,  are  deposited  on  the  inner  faces  of  the  diaphrsgms,  but 
do  not  sensibly  affect  the  proper  working  of  these.  In  general  a 
diaphragm  is  run  about  a  month  without  renewal,  though  this  pe- 
riod has  at  times  been  greatly  exceeded. 

The  electrolytic  efficiency  of  the  cell  is  astonishingly  high,  inde- 
pendent reports  by  Professor  Ramsay,  Messrs.  Cross  and  Bevan 
and  Messrs.  Norman,  Tate  &  Co.,  all  showing  that  over  97  per 
cent,  of  the  current  is  employed  in  useful  electrolysis.  The  car- 
bonate obtained  was  found  by  these  gentlemen  to  contain  less  than 
2J/2  per  cent,  of  impurities.  The  electromotive  force  at  the  cell 
terminals  is  about  4  volts,  and  the  working  cnrrent  density  is  23 
amperes  per  square  foot. 

The  construction  of  the  anodes  should  also  be  referred  to. 
These  consist  of  a  series  of  rough  blocks  of  gas  carbon  measur- 
ing, say,  15  inches  by  7  inches  by  lyi  inches,  strung  on  a  copper 
rod.  a  special  cement  being  used  to  keep  the  chlorine  away  from 
the  copper.  A  number  of  these  sets  of  carbons  connected  in  par- 
allel form  the  anode  of  the  cell.  The  company  states  that  anodes 
thus  made  have  been  used  without  failure  for  periods  of  over 
twelve  months. 


A  Meter  with  Valuable  Properties.    . 


The  London  "Electrical  Engineer"  describes  a  new  alternating 
current  meter  with  some  remarkable  features.  The  instrument  is  of 
the  induction  type  with  a  shunt  exciting  circuit,  giving  a  cross 
magnetization.  The  energy  wasted  therein  is  stated  to  be  only 
about  I  watt.  The  cross  magnetization  is  obtained  at  a  phase  dif- 
ference of  90°  from  the  impressed  voltage  by  shunting  the  cross- 
magnetizing  winding  by  a  non-inductive  resistance,  the  two  being 
in  series  with  an  inductive  resistance  across  the  mains.  The  state- 
ments of  the  accuracy  obtained  are  astonishing.  The  maximum  er- 
ror, with  loads  ranging  from  2  per  cent,  to  full  load,  being  less 
than  0.6  of  I  per  cent.  The  braking  is  effected  by  a  Foucault  disc 
working  between  permanent  magrtets.  and,  to  obtain  extreme  sensi- 
tiveness on  light  loads,  a  small  torque  on  no  load  is  obtained  by  the 
shaping  of  the  poles,  this  torque  being  resisted  by  a  small  piece  of 
iron  wire  on  the  brake  disc.  This  iron  wire  is  attracted  by  one  of 
the  permanent  inagnets  holding  the  disc  stationary  on  no  load,  but 
the  slightest  load  serves  to  overcoiuo  the  attraction  which  obvious- 
ly, once  the  mechanism  is  in  motion,  gives  no  rct.'irding  effect  as 
would  mechanical  friction. 


Vacuum  Drying;. 

The  Liiglish  electrical  journals  briefly  dcscrilie  an  apjiaralus  said 
to  be  quite  widely  used  by  the  leading  electrical  firms  in  Germany 
for  the  drying  of  the  insulation  of  electrical  coils,  dynamo  arma- 
tures, etc.,  at  low  temperatures,  by  means  of  a  vacuum.  The  ap- 
paratus consists  simply  of  a  cast-iron  chamber  closed  by  doors 
hermetically  scaled  with  India  rubber  ga.skets,  and  arrangements 
(or  obtaining  a  vacuum  of  28  inches  of  mercury  or  more  and  for 
healing  the  clmmher  proper  by  sleatn  or  hot  water.  At  a  very 
moderate  teinperalurc,  about  9S°  Fahr.,  water  evaporates  more 
rapidly  under  this  condition  than  at  tcmpemturcs  under  atmos- 
pheric pressure  high  enough  to  injure  the  insulating  properties  of 
organic  substances  ihnnu'h  rarhnnizalion.  With  a  high  vacuum  it 
is  slated  that  materials  ran  be  llKirnughly  dried  at  as  low  a  teinpcr- 
alnrr  as  63°  Fahr.  It  is  said  that  English  cable  works  have  used 
a  similar  process  for  jute  and  p.iper  insulalod  cables  as  well  as 
washed  India  rubber  for  snuic  liiiie. 
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The  Middlesbrough,   Stockton  &  Thornaby  ^England)   Electric 

Tramways. 


The  Imperial  Tramways  Company,  Limited,  of  Bristol,  England, 
has  issued  an  elaborate  brochure  of  its  newly  equipped  lines  con- 
necting the  towns  above  mentioned,  the  electrical  features  oT  which 
lines  are  quite  unusual  in  some  respects.  The  system  comprises  at 
present  a  total  track  length  of  '5  miles,  while  other  lines  are  pro- 
posed which  will  add  about  20  miles  more.  The  tracks  are.  of  a 
3-foot  6-inch  gauge,  laid  on  a  solid  foundation  6  inches  deep  of 
Portland  cement  conci;ete,  the  whole  roadbed,  after  the  rails  were 
laid,  being  floated  in  cement.  The  rails  arc  6-inch  girders.  92,'^ 
pounds  to  the  yard.  ^ 

The  central  power  station,  located  on  the  water  front  at  StocU- 
ton-on-Tees  consists  of  two  brick-wall  steel-roof  frame  structures 
with  monitors,  as  shown  in  the  accompanying  illustrations,   one 


cairicu  below  the  floor  line,  a  clear  space  is  thus  obtained  around 
the  engines  and  generators.  The  engine  foundations,  of  which 
there  are  three,  are  built  in  solid  concrete  from  the  basement  floor 
level.  The  engine  room  measures  no  feet  by  52  feet,  and  has  a 
clear  space  of  3O  feet  from  the  floor  to  the  tie  bars  of  the  roof 
principals.  The  boiler  room  is  78  feet  by  485^  feet,  and  is  of  the 
<;aine  height  as  the  engine  room.  Here  there  are  provided  throe 
Babcock  &  Wilcox  water-tube  boilers,  each  having  a  heating  sur- 
face 01  3580  square  feet,  and  being  capable  of  evaporating  12.000 
pounds  of    water  per  hour. 

The  smoke  stack,  which  is  132  feet  in  height  and  7  feet  diameter 
at  tl-.e  top,  is  octagonal  in  section,  and  is  built  of  best  pressed  brick 
and  lined  with  fire  brick.  In  the  flue  leading  to  it  is  placed  a  Green 
economizer  of  240  tubes.  The  boilers  supply  steam  to  three  Rey- 
nolds-Corliss horizontal  cross  compound  condensing  engines  of 
400  horse-power  each,  made  by  the  E.  P.  .\llis  Company,  of    Mii- 
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Pi  .*\  OF  Power  Hoise. 


forming  the  boiler  room  and  the  other  the  engine  room.  The  coal 
is  discharged  from  the  vessels  by  an  electric  crane  on  a  wharf,  into 
a  hopper,  where  it  is  weighed  in  3-ton  lots,  after  which  it  is  auto- 
matically hoisted  and  discharged  by  an  elevator  or  conveyor,  with 
a  capacity  of  20  tons  per  hour,  into  the  storage  bunkers  of  300 
tons  capacity,  from  which  it  is  fed  by  gravity  into  the  hopprr^  of 
the  m.echanical  stokers,  and  so  into  the  furnaces. 

The  engine  room  has  a  basement  below-  the  ground  floor,  and 
thif  floor  is  supported  upon  iron  girders,  with  boiler  plates  be- 
tween them,  concreted  to  floor  level,  and  finished  with  artistic 
marble  mosaic  tiles,  with  borders  in  keeping.  The  condensing  and 
pumpinf"  plant  is  arran.ged  on  the  basement  floor,  and  all  steam 
condenser,  suction,  an;^  other   pipes   and   connections   being  also 


wf.ukee.  Each  engine  is  directly  coupled  to  a  dynamo  .■;  ,iic  inroe- 
phase  type,  of  300-kw  capacity,  32  poles,  2500  volts,  giving  a  fre- 
qucncv  01  25  cycles  at  94  revolutions  per  minute. _  The  lields  are 
excited  from  the  500-volt  bus  bars.  To  supply  light  when  the  ma- 
chinery is  stopped  and  to  start  the  dynamos  in  the  morning  a  bat-_^ 
tery  of  accumulators  has  been  provided.  These  were  made  by  the 
rudor  Company,  and  consist  of  260  cells,  with  a  discharge  rate  01 
48  to  70  amperes;  the  capacity,  at  the  lower  discharge  rate,  being 
240  ampere  hours.  For  charging  these  accumulators,  a  booster  is 
connected  in  series  with  the  500-volt  bus  bars.  This  booster  con- 
sists of  a  rotary  converter  fed  from  step-down  transformers  of 
special  design.  Each  transformer  has  the  primary  and  secondary 
separated,  so  as  to  give  the  eft'ect  of   a  considerable  reactance,  this 
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arrangement  giving  a  large  range  of  voltage  on  tlie  rotary  con- 
verter to  provide  for  the  alteration  in  the  charging  volts  required 
by  the  cells. 

The  system  of  distribution  is  designed  to  give  the  maximum  of 
power  at  any  point  of  the  system  on  the  most  economical  basis.  A 
500-volt.  continuous-current  direct  from  rotary  converters  in  the 
main  station  feeds  the  trolley  lines  for  2  miles  on  either  side  of  the 
station,  while  the  Middlesbrough  and  Linthorpe  sections  of  the 
lines  are  fed  by  three-phase  power  transmitted  at  2500  volts  from 
the  main  station  to  the  substation  at  Newport,  and  there  trans- 
formed down  so  that  power  is  delivered  from  this  subcentre  direct 
.into  the  line  at  500  volts. 

The  Board  of  Trade  regulation  with  respect  to  the  return  cur- 
rent i.s  that  the  difference  of  potential  between  the  generating  sta- 
tion and  extreme  ends  of    the  line  shall  not  exceed  7  volts.     The 


.\  novel  feature  of  the  main  station  equipment  is  a  combination 
of    stationary  and  rotary  transformers  for  charging  the  batteries. 

The  charging  current  is  passed  through  the  rotary,  and  the  pres- 
sure is  raised  from  the  line  voltage  of  500  to  a  maximum  of 
650  volt.?  for  charging.  There  being  no  direct-current  primary  gen- 
erators in  the  station,  it  became  a  problem  how  to  charge  the  bat- 
teries for  supplying  the  excitation  to  the  high-tension,  three-phase 
generators. 

This  was  solved  in  the  following  manner:  A  rotary  converter 
was  designed  to  supply  the  difiference  between  the  line  voltage  and 
the  variable  voltage  required  for  charging;  combined  with  this  was 
a  stidionary  transformer,  having  a  ratio  of  transformation  of  330 
to  80  volts  on  a  non-inductive  load;  the  transformer  was  designed 
with  a  large  amount  of  leakage  between  the  primary  and  second- 
ary, the  leakage  being  adjusted  so  that,  by  changing  the  phase  of 


Sectional  Elevatio.n  of  Powek  House 


tnullipliasc  distribution  was  adopted  partly  for  this  reason.  A  fur- 
ther advantage  lies  in  the  comparatively  small  amount  of  copper 
required  in  the  feeders  conveying  current  to  the  trolley  wires.  The 
7-volt  limit  in  the  earth  return  is  fixed  by  the  Board  of  Trade  for 
the  purpo.sc  of  protecting  gas  and  water  pipes  against  the  possible 
electrolytic  effects  of  stray  currents.  With  a  single  point  of  di.i- 
tribution  only,  the  earth  currents  would  always  flow  toward  the 
generating  station,  but  with  more  than  one  point  of  distribution 
the  current  along  the  line  may  be  in  opposite  directions  at  different 
tiiiics.  according  to  the  distribution  of  the  load;  and  thus  the  risk 
of   ckcttolysis  is  greatly  reduced. 

The  feeder  which  transmits  this  three-phase  current  at  2500  volts 
from  the  centra!  power  house  to  the  substation  consists  of  two 
concentric  cables,  in  each  of  which  arc  three  conductors  of  cop- 
per suitably  insulated,  each  conductor  having  an  area  of  .0775 
tquarc  inch.  Willi  this  small  section  it  is  possible  to  transmit 
.VXJ  kilo^valls,  with  a  loss  of  less  than  5  per  cent.  At  the  sub- 
station this  current  is  reduced  by  "step-down"  transformers  of 
8o-l:w  cap.icity  to  jio  volts;  and  this  current  is  then  passed  into 
'  tin-  ajlernatinK  current  side  of  a  rotary  converter,  from  which  a 
direct  current  of  .soo  volts  in  drawn  to  feed  the  portion  of  line 
supplied  from  the  »ul)%t3tion.  The  two  four-pole  rotary  converters 
of  ;«»  kw  rapacity  running  at  750  revolutions  per  minulc  in  the 
main  powei  station  feed  direct  into  the  portion  of  the  lines  siip- 
l.lie-l  from  that  j/oint,  and  three  similar  machines  are  located  at  the 
.11,  from  v.hich  distribution  is  ni.ide  to  the  remainder  of   llie 


the  armature  current  by  variation  of  the  field  current  of  the  boos- 
ter, the  transformer  ratio  is  varied,  and  consequently  the  voltage 
on  the  collector  rings.  In  this  way  it  is  possible  to  vary  the  volt- 
age on  the  continuous  side  of  the  rotary  from  40  volts  to  150  volts. 
The  char.ging  current  is  60  amperes.  The  armature  of  the  rotary  is 
designed  to  carry  60  amperes  continuously.  All  of  the  electrical 
apparatus  was  installed  by  the  British  Thomson-Houston  Com- 
pany, representing  the  General  Electric  Company  of  America. 


Wanted — A  Time-Limit  Damper  Controller. 

A  request  has  been  sent  to  the  editors  of  The  Electkkal 
Would  for  directions  as  to  where  to  obtain  a  damper  controller  so 
c.instrucled  as  to  close  a  damper  which  is  ojjened  at  the  time  vhe 
tire  door  is  opened  at  any  prc-dctermined  period  (from  one  to  eight 
minutes)  after  the  fire  door  is  closed.  Any  one  constructing  such 
an  instrument  will  confer  a  favor  on  the  editors  by  advising  them 
of  it. 


Another  Po5Alble  Use  for  Acetylene. 


When  acetylene  gas  is  burned  with  an  insnlbcicnl  supply  of  :iir  it 
nivcs  a  very  dense  smoke,  owing  to  the  large  amouni  of  carbim  in 
the  gas.  The  soot  derived  therefrom  is  said  to  be  distinguished  by 
a  deep  blackness,  showing  not  the  slightest  touch  of  color,  and  it 
is  siiggcslcd  thai  this  is  excellently  .Ttl.-iplrd  for  Ihc  prodnclioii  nf 
high  grade  printers'  ink. 
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By  Carl   Hering. 


Dynamos,  Motors  and  Transformers. 

ALTERNATOR  D1':S1GN.  :\Iarshall.  I.oiul.  ■■Elec,"  July  15. 
--A  short  note  in  vvliich  he  shows  that  the  diameter  of  an  alter- 
nator rotor  varies  approximately  with  the  output  and  voltage  of 
the  machine;  the  diameter  in  inches  is  given  to  a  considerable  de- 
gree of  accuracy  by  the  following  formula:  30  plus  one-fifth  the 
output  in  kilowatts,  plus  the  fraction  looo  divided  by  the  terminal 
voltac^e:  he  suggests  that  this  might  be  of  considerable  value  as  a 
rough  guide  to  students.  A  table  gives  the  actual  and  calculated 
vakie  for  eight  different  machines;  the  agreement  is  quite  good. 

TRANSFORMER  FOR  A  THREE-WIRE  SYSTEM.— ''Zeit. 
f.  Beleucht.,"  July  ic— An  illustrated  description  of  a  transformer 
patented  by  the  Union  Company  for  supplying  a  three-wire  sec- 
ondarv  svs'tem  from  a  two-wire  primary.  There  are  two  primary 
coils  "placed  svminetrically  on  the  two  sides  of  the  same  trans- 
former; below  each  of  these  are  two  secondaries,  the  upper  one 
on  one  side  being  connected  in  series  with  the  lower  on  the  other, 
and  thence  to  the  neutral  wire  connection,  while  the  other  upper 
one  is  connected  to  the  other  lower  one,  and  thence  to  the  neu- 
tral wire;  by  this  sub-division  of  the  secondary  into  four  coils 
connected  diagonally,  the  induction  will  be  the  same  in  both,  even 
if    the  three-wire  system  is  not  exactly  balanced. 

STARTING  NON-SYNCHRONOUS  SINGLE-PHASE 
l\IOTORS.  Arno.  "U'Elettricita,"  6,  p.  265,  and  7,  p.  97;  ab- 
stracted briefly  in  "Science  Abstracts,"  June. — He  shows  that  with 
a  suitable  resistance  in  the  armature  circuit  a  single-phase  motor 
can  be  started  by  giving  it  a  pull  with  the  hand.  In  the  second  pa- 
per he  describes  a  method  to  produce  a  dissymmetry  in  the  arma- 
ture at  the  moment  of  starting  by  opening  the  circuit  of  one  of 
its  windings:  if  the  armature  is  not  at  a  dead  point  it  will  rotate 
through  a  portion  of  a  turn,  and  if  the  circuit  is  then  closed  there 
will  be  sufficient  imputse  to  get  the  motor  up  to  speed. 

MAGNETIC  LEAKAGE.  Rothert.  "Elek.  Zeit.,"  July  14.— A 
brief  reply  to  the  repent  criticism  of  Osnos  (see  "Digest,"  July  23). 

ALTERNATOR  FOR  SEVERAL  DIFFERENT  VOLT- 
AGES. Dahl.  "Engineer's  Year  Book,"  Univ.  of  Minn..  Vol.  6. 
— A  short,  illustrated  article  showing  some  modifications  proposed 
by  Shepherdson,  in  a  lo-kw,  lo-pole.  single-phase  alternator,  so  as 
to  enable  it  to  give  different  voltages.  The  coils,  which  are  radial, 
have  their  terminals  connected  to  blocks  on  the  revolving  arma- 
ture frame  in  which  screw  plugs  may  be  inserted  so  as  to  connect 
them  in  different  groups,  by  means  of  which  different  voltages 
can  be  obtained. 

MOUNTING  ELECTRIC  MOTORS.— "Amer.  Mach.,"  July 
14. — .■\  short,  illustrated  article  showing  a  typical  method  of 
niountin.g  used  in  the  Baldwin  Locomotive  Works,  where  many  of 
the  tools  are  dri\  en  by  electric  motors;  the  method  is  sufficiently 
fiexiblc  to  'apply  to  many  cases.  The  motor  is  placed  on  a  light 
angle  iron  frame  bolted  to  the  floor  next  to  the  machine,  the  driv- 
ing being  bv  means  of  very  short  belts  and  a  short  countershaft 
containing  the  cone  pulleys;  these  short  belts  seem  to  be  satisfac- 
tory. 

PARALLELING  CONTINUOUS  CURRENT  DYNAMOS. 
Springer.  "Engineers'  Year  Book,"  Univ.  of  Minn.,  Vol.  6. — ■ 
He  shows  the  importance  of  the  characteristics  of  the  genera- 
tors which  are  to  be  connected  in  parallel;  he  describes  how  these 
characteristics  may  be  obtained  and  how  they  affect  the  parallel- 
ling; the  internal  and  the  external  characteristics  are  discussed;  he 
shows  how  compound  generators  are  connected  in  parallel. 

Lights  and  Lighting. 

NERNST  LAMP.— "Zeit.  f.  Beleucht.,"  July  10.— A  short,  illus- 
trated description  taken  from  a  patent  specification  of  his  method 
of  heating  the  material  used  for  lighting,  which  becomes  a  con- 
ductor only  after  being  heated,  as  has  already  been  explained. 
One  method  is  to  surround  the  body  with  a  coil  of  platinum  wire, 
which  is  heated  by  means  of  a  current.  In  the  second  method  the 
rays  are  condensed  on  it  from  a  reflector  above  the  body,  which  is 
heated  by  means  of  a  coil.  In  the  third  method  the  body  is  sus- 
pended from  the  movable  coil  of  a  solenoid  through  which  the 
main  current  passes:  before  the  body  becomes  a  conductor  its  po- 
sition is  inside  of  the  platinum  spiral  which  heats  it.  but  as  soon 
as  current  passes  it  is  automatically  withdrawn  from  this  spiral  by 
means  of  the  solenoid,  so  that  the  spiral  is  no  longer  in  the  way 
of    the  light. 

TRAIN  LIGHTING.— "Zeit.  fuer  Elek.,"  July  3.— A  long,  il- 
lustrated description  of  the  Dick  system  of  train  lighting,  which 
is  used  in  Austria;  other  but  briefer  descriptions  have  already 
been  referred  to. 

Power. 

TRANSMISSION  PLANT  AT  LES  CLEES-YVERDON.— 
"Elek.  Zeit.,"  July  14. — A  long,  well-illustrated  description  of  this 
water-power  plant,  which  is  said  to  be  one  of    the  most  interesting 


in  Switzerland:  it  has  been  run  lor  eighteen  inonlhs  and  supplies 
twenty  cities  and  villages  with  light  and  power.  The  three-phase 
system  is  used,  with  the  primary  in  common  and  the  secondaries 
partly  in  common  for  both  light  and  power;  the  plant  is  designed 
for  iSoo  horse-power  at  the  turbin  shafts;  the  current  is  generated 
at  5J00  volts,  and  a  frequency  of  50,  the  triangular  system  of  con- 
nections being  used;  the  total  length  of  the  primary  circuit  is  30 
miles,  and  there  are  twenty  sub-stations  on  one  line  and  fifteen  on 
another;  the  lights  are  distributed  equally  over  the  three-phases, 
and  it  has  been  found  that  unequal  loading  has  practically  no  ef- 
fect on  the  voltage;  eighty  motors  are  connected  from  o.l  to  120 
horse-power,  representing  a  total  of  750  horse-power;  up  to  2 
horse-power  they  have  short-circuited  armatures  and  require  no 
special  starting  arrangements. 

PLANT  AT  CREUSOT.— Lond.  "Engineering,"  July  _I5-— I" 
this  installment  of  a  very  long  series  on  Schneider  &  Co.'s  large 
iron  works  at  Creusot.  the  central  lighting  station,  railways  and 
electrical  products  of    that  company  are  described. 

STEAM  POWER  AND  ELECTRICALLY  TRANSMITTED 
WATER  POWER.  Saldini.  "Elettricita,"  17,  p.  53;  abstracted, 
with  a  number  of  the  tables,  in  "Science  Abstracts,"  June.— He 
compares  the  costs.  He  also  shows  that  electric  power  has  the 
advantage  in  economy  only  for  the  smaller  motors  up  to  60  horse- 
power; but  if  the  working  day  of  nine  hours  can  be  increased  the 
comparison  is  more  favorable  to  electricity. 


PROVOST -MERCUR  40,000 -VOLT  TRANSMISSION 
PLANT.  Bly.  "Jour,  of  El'ty,"  June.— An  illustrated  descrip- 
tion of  this  plant,  which  is  said  to  use  the  highest  voltage  of  any 
plants  where  power  is  transmitted  commercially  over  long  dis- 
tances. Experiments  have  been  made  with  potentials  ranging  as 
high  as  120.000  volts,  and  for  which  the  line  w>as  a  special  one,  hav- 
ing a  length  of  11,720  feet  over  a  rugged  country;  it  consisted  of 
three  circuits  of  galvanized  iron  wire:  all  the  different  varieties  of 
cross-arms,  pins  and  insulators  found  in  the  market  were  tested; 
up  to  the  present  time  the  results  of  these  experiments  have  no* 
been  published.  In  the  Provost-Mercur  plant  2000  horse-power 
will  be  transmitted  a  distance  of  32  miles  to  one  place  and  46  to 
another,  the  two  places  being  20  miles  apart,  and  will  be  connected 
by  another  line  so  as  to  guard  against  accident  to  either  of  the 
others.  At  present  there  is  only  one  750-kw  three-phase  genera- 
tor, driven  by  a  turbine  and  giving  Soo  volts,  which  is  raised  to  40,- 
000  by  means  of  transformers;  the  copper  loss  in  the  250-kw  trans- 
formers averages  about  2150  watts,  and  the  iron  loss  about  3030 
watts,  the  normal  temperature  at  full  load  being  118° 'above  the 
surrounding  air.  Three-phase  generation,  three-phase  transmis- 
sion, and  two-phase  distribution  is  the  system  used,  and  all  the 
three-phase  portions  are  star  connected,  the  common  centre  or 
neutral  point  being  grounded  as  show'n  in  the  adjoining  diagram; 
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the  two-phase  distribution  is  also  grounded  as  shown.  The  line 
consists  of  No.  5  B.  and  S.  medium  hard-drawn  copper  supported 
in  the  form  of  an  equilaterial  triangle  with  6-foot  sides;  these  wires 
are  not  transposed,  and  a  metallic  telephone  circuit  42  inches 
below  the  cross-arms  is  used;  the  insulators  are  of  a  special  type 
of  triple  petticoat  glass,  and  are  supported  by  long  locust  pins 
boiled  in  paratTm;  should  a.  wire  ground  on  a  pin  or  cross-arm  it 
would  jiromplly  burn  them  off,  leaving  the  wire  free.  About 
twenty-five  li.ghtning  arresters  are  used,  with  six  choke  coils.  The 
fuses  in  the  high-tension  circuits  each  consist  of  a  sin.gle  No.  30 
B.  &  S.  bare  copper  wire  36  inches  long,  over  which  is  an  asbestos 
tube;  the  high-tension  switches,  which  are  illustrated,  give  a  6- 
foot  break.  The  connections  of  the  step-down  transformers  are 
shown  in  the  adjoinin.g  dia.gram,  which  also  shows  how  the  two- 
phase  circuit  is  grounded,  this  point  being  located  in  the  three- 
phase-two-phase  transformers  at  one-third  the  turns  of  the 
86    per  cent,    transformer    from    the    side    connected    to  the  cejitre 
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of  the  lOO  per  cent,  transformer.  The  220-volt  secondary  is  also 
grounded  through  lamps  through  incandescent  lamps,  as  shown  at 
C.  A  tap  is  brought  out  from  the  centre  of  each  of  the  single 
phases  of  the  two-phase  system,  and  this  forms  the  neutral  wire 
of  the  ihree-wire  system  used  for  the  incandescent  lighting;  this 
grounding  is  believed  to  free  the  system  from  danger  to  shocks. 

BARTOX. — "Elec.  Eng.,"  July  21. — A  short,  illustrated  descrip- 
tion of  the  monocyclic  transmission  plant  at  that  village  in  Ver- 
mont. The  water  power  is  transmitted  15  miles,  which  is  said  to 
be  the  greatest  distance  over  which  the  monocyclic  system  has 
been  used;  there  are  two  alternators  of  100  kw,  each  delivering 
current  at  1040  volts. 

NIAGARA  FALLS.  Dunlap.  "Elec.  Eng.,"  July  28.— A  brief, 
illustrated  description  of  the  extension  in  the  plant  at  the  Gorge; 
the  first  turbine  of  the  extension  has  just  been  started;  there  will 
be  five  of   these  of  2500  horse-power  each. 

ELECTRICITY  IN  MINING.— "Jour,  of  El'ty,"  June.— The 
beginning  of  an  article  of  a  general  character,  the  present  por- 
tion referring  chiefly  to  electric  hoists  and  tramways,  giving  gen- 
eral hints;  also  a  table  of  the  performance  and  limiting  dimen- 
sions of   mining  locomotives. 

Traction. 

AUTOMOBILES.— "L'Ind.  Elec,"  July  10.— The  greater  part 
of  this  extra  large  edition  of  that  journal  is  devoted  to  this  sub- 
ject. In  a  brief  introduction  it  is  thought  that  this  industry  will 
become  one  of  the  most  important  in  the  closing  century,  and  that 
its  development  is  largely  due  to  the  Automobile  Club,  of  France. 
It  is  thought  that  steam,  oil  and  electricity  each  have  their  lim- 
ited fields;  steam  is,  and  will  be,  the  agency  for  heavy  vehicles;' 
oil  is  adapted  for  much  higher  speeds  and  long  tours,  and  in  spe- 
cial cases  to  the  service  in  cities;  electricity  will,  in  the  next  cen- 
tury, be  the  agencj'  for  cabs  and  carriages  for  city  traffic.  The  ad- 
vantages and  disadvantages  of  electric  vehicles  are  compared,  and 
it  is  thought  that  the  latter  are  more  than  balanced.  The  next  por- 
tion is  a  long  article  bj'  Hospitaller,  referring  to  the  recent  trials 
in  Paris;  the  various  carriages  are  described  and  illustrated,  and 
in  some  cases  with  diagrams  of  the  wiring;  all  except  one  were 
pravided  with  pneumatic  tires;  all  the  electric  vehicles  used  the 
Fulmen  accumulators.  The  results  of  tests  of  these  accumulators 
are  given,  the  authority  being  Hospitalier;  those  used  had  thirteen 
plates  to  the  cell,  the  complete  weight  being  7.5  kg;  a  continuous 
flischarge  of  5  hours  is  considered  normal,  and  at  this  rate  the 
capacity  was  105  ampere  hours;  the  rate  is  40  watts  at  the  termi- 
nals; this  corresponds  to  3  amperes  per  kg,  and  is  equivalent  to  26 
watt  hours  per  kg.  From  a  number  of  the  wiring  diagrams  it  ap- 
pears that  the  battery  is  separated  into  two  groups,  which  are  used 
in  series,  or  parallel  on  some  of  the  vehicles.  This  is  followed  by 
the  results  of  the  trials,  which  are  given  quite  completely  in  num- 
erous tables,  including  also  the  amount  and  cost  of  the  energy 
used.  In  conclusion  he  states  that  these  trials  have  proved  that 
the  electric  carriage  is  possible,  and  that  it  is  the  only  possible  one; 
we  may  be  satisfied  if  the  experiences  of  the  ne.xt  year  show  that 
it  is  practical;  after  two  years  it  will  be  established  that  it  is  eco- 
nomical. This  is'  followed  by  an  article  on  the  international  exhi- 
bition of  automobiles  which  was  held  last  month  in  Paris;  this 
includes  illustrated  description  of   a  large  number  of    vehicles. 

"L'Eclairage  Elec,"  July  9.  also  contains  a  long  article  by 
Blondin.  giving  the  results  of  these  trials  and  including  a  large 
number  of    tables. 

"L'Elec.,"  July  9,  also  contains  a  short  article  on  these  trials; 
the  results  were  perfectly  satisfactory,  showing  that  such  vehicles 
are  very  well  suited  for  cities.  Most  of  them  were  electrical,  and  a 
few  were  run  with  petroleum;  a  list  of  the  prizes  awarded  is  also 
Riven:  the  Jcantaud  electric  vehicle  received  the  first  prize  of  $200 
for  two-teated  carriages,  and  the  Jenatzy  electric  carriage  of  this 
•  '  ■   ed  the  second  prize  of  $120;  the  Krieger  electric  car- 

.ed  the  first  prize  of   $200  among  the  carriages  seating 

ns. 

LOO   AND   CITY  RAILWAY.— Lond.   "Elec."    and 

'  ■'      '"       \   short  description  of    this  underground 
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■■fiiKvay   in   existence,   being   only    1.45 
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fiftv  cars,  but  only  eight  are  run  on  week  days  and  forty  on  Sun- 
days and  holidays;  the  weight  of  a  car  is  15  tons,  and  they,  there- 
fore, cannot  start  and  stop  as  quickly  as  trolley  cars  weighing  8 
or  9  tons;  this  did  not,  however,  increase  the  accident  account, 
which  was  only  two-thirds  of  i  per  cent,  of  the  gross  receipts; 
an  entirelv  different  training  of  the  motor  men  is  necessary;  they 
are  instructed  to  coast  as  much  as  possible;  a  record  of  the  condi- 
tion of  everv  battery  is  kept  as  it  leaves  the  barn  and  returns  to 
it,  so  that  the  amount  of  energy  that  each  motorman  has  used  is 
recorded.  The  snow  plow  weighs  22  tons  and  the  sweeper  26  tons; 
they  are  satisfactory,  a  drift  several  hundred  feet  long  and  7  feet 
high  having  been  successfully  cut  through.  The  longest  round 
trip  is  22  miles,  which  is  easily  accomplished  with  one  charge;  as 
much  as  40  miles  has  been  run  with  one  charge;  the  batteries,  how- 
ever, are  ordinarily  charged  every  half  trip— that  is,  every  ll  miles— 
the  power  plant  being  located  at  the  centre  of  the  system;  the 
time  for  making  a  charge  averages  1.25  minutesj  the  roadbed  is 
nearly  level  the  entire  length,  excepting  a  grade  of  9.5  per  cent. 
300  feet  long,  which  the  cars  will  climb  without  assistance  when 
the  rail  is  drv;  on  a  slippery  rail  a  counterweight  system  is  used. 
The  cars  average  over  200  miles  per  day  at  a  speed  of  12  miles 
per  hour;  the  cars  ride  very  smoo'thly,  owing  to  their  great  weight. 
Branch  lines  cannot  be  operated  economically,  as  the  cars  must 
come  back  to  the  barn  for  a  fresh  battery  so  frequently;  the  wear 
and  tear  of  the  car  and  tracks  is  very  much  greater  than  with 
the  trolley  system;  an  80-pound  girder  rail  is  used;  the  acid  fumes 
have  a  most  damaging  effect  on  nearly  all  of  the  materials,  includ- 
ing the  insulation.  The  depreciation  of  the  batteries  is  2  cents 
per  car  mile  and  takes  the  place  of  that  of  the  overhead  work  and 
bonding  on  a  trolley  road;  the  total  operating  expenses  average 
8  67  cents  per  car  mile,  ranging  from  7  cents  in  the  summer  to  10 
cents  in  the  winter;  this  will  be  cut  down,  but  even  now  com- 
pares favorably  with  that  of  the  trolley  system;  he  sees  no  reason 
why  storage  batteries  should  not  be  operated  fully  as  cheaply  as  a 
trolley  line;  the  first  cost  is-,  greater,  being,  in  this  case,  about 
$25,000  in  favor  of  the  trolley  system,  assuming  a  service  of  twen- 
ty cars. 

NEW  FORM  OF  CONTROLLER.  Henry.  "Elec.  Eng.,"  July 
01  —He  mentions  the  many  advantages  claimed  for  his  new  "re- 
generative" controller,  the  description  of  which,  however,  is  very 
brief  Among  these  claims  are  the  following:  25  per  cent,  in- 
crease of  capacity  of  motors;  40  per  cent,  increased  efficiency; 
quicker  acceleration;  braking  by  returning  current  to  the  line; 
same  speed  for  low^er  voltage  at  ends  of  long  lines;  electric  coup- 
ling of  the  motors;  greatly  increased  starting  torque.  It  appears 
that  separatelv  excited  shunt  motors  are  used,  and  that  therefore 
the  waste  in  the  series  windings  and  the  objections  to  them  no 
longer  exist;  no  resistance  is  used  in  the  armature  circuits,  the 
re°-ulation  being  accomplished  with  resistances  in  the  field  magnet 
circuit-  rapid  acceleration  is  produced  much  more  economically 
than  with  series  motors;  the  back  kick  due  to  the  frequent  break- 
ing of  the  field  circuit,  which  is  so  apt  to  pierce  the  insulation,  is 
avoided  by  placing  a  non-inductive  resistance  of  small  carrying 
capacity  in  parallel  with  the  fields  whenever  the  armature  circuit 
is  open  independently  of  the  fields;  in  changing  the  armatures 
from  series  to  parallel  he  short-circuits  one  of  them  with  a  resist- 
ance leaving  the  fields  excited;  the  E.  M.  F.  generated  is  counter- 
acted by  the  line  current,  thus  allowing  the  circuit  to  be  broken 
without  flashing;  the  reversing  is  done  by  the  fields  instead  of  the 
armatures;  the' armatures  for  doing  the  same  work  carry  25  per 
cent,  less  current;  arc  extinguishing  devices  in  the  controllers  are 
no  longer  necessary. 

CAR  MOTOR  REGULATION.— "Elec  Eng.,"  July  28.— A 
sho't  description  of  a  system  suggested  by  Hunter.  It  requires 
no  resistance  and  controls  the  speed  of  the  motors  with  the  aid 
of  a  constant  potential  current  which  is  varicd^in  strength,  and  by 
interposing  a  varving  counter  E.  M.  F.  independent  of  that  of  the 
motors-  it  is  claimed  to  be  of  importance  in  the  operation  01 
large  rars  or  trains;  the  forward  part  of  the  train  is  provided  wiih 
a  pilot  car,  which  contains  the  necessary  controlling  devices. 

ALTERNATING  CURRENT  TRACTION.  Davis  and 
Forbes.  "Eng.  Mag.."  August.— An  article  which  appears  to  be 
the  first  of  a  series,  di.scussing  the  application  of  alternating  cur- 
rents to  electric  traction,  and  in  which  they  point  out  the  appar- 
ent liniilalioiis  of  the  pcissibic  developments.  The  article  is  some- 
what elementary  in  character*  they  show  that  the  alternating  cur- 
rent cannot  well  be  used  directly  on  the  cars,  but  H  may  be  used 
to  advantage  in  some  cases  when  the  power  is  to  be  transmitted 
over  a  long  distance  and  then  transformed  into  direct  current.  1  lie 
following  data  which  ihcy  give  may  be  of  interest,  as  showing 
the  miall  rtlalivc  cost  of  the  power,  even  a  large  saving  of  wir.rh 
would  be  onlv  a  small  proportion  of  the  total  cost;  a  fair  average 
of  the  cost  of  llic  power  on  an  electric  road  is  it..";  per  cent,  of 
the  total  per  car  mile;  of  the  cars  10  per  cent.;  of  the  track  and 
line  27  11  r  cent.,  and  of  the  car  ubor  42.5  per  cent.;  Ihe  coal 
item  is  about  50  per  cent.  o(  the  power  cost  or  5.75  per  cent,  of 
llu   total  tost  per  car  ruile. 

rUROPEAN  ELECTRIC  RAI  LWAYS.— "St.  Ry.  Rev.,"  Julv 
I3._.\  .short  table  taken  from  the  article  iic)ticed  in  the  "Digest  ' 
,'\pril  9,  slidwing  the  mileage  and  number  of  cars  for  1897  and  "98 
for  cacli  111    the  din'ereiit  countries  in    F.uropc. 

GOKNEKGUAI"  RAILWAY.— "St.  Ry.  Rev.,"  July  15— A 
^Il(.^l,  illiiMraleil  article  describing  this  three-phase  mountain  rail- 
way, to  wtiitli  a  nuTnl)cr  of    references  have  already  been  given. 
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PI'ITSBURG  STREET  RAILWAYS.  Fairchild.  ■Elec. 
Eng.,"  July  21  and  28. — An  article  giving  brief   descriptions. 

I'.-\RIS — "Elec.  Eng.,"  July  28. — A  short,  illustrated  description 
from  "La  Nature"  of  the  combined  trolley  and  battery  system 
used  ill  that  city. 

UNDERGROUND  FEEDERS  FOR  ELECTRIC  TRAC- 
TION. Morris.  "El'ty."  July  2y\  reprinted  from  the  Lond.  "Rail- 
way World." — A  short  article  discussing  the  two  systems  briefly 
and  giving  some  hints. 

ELECTRIC  TRACTION.  Quin.  "St.  Ry.  Rev.,"  July  15.— A 
reprint  of   a  paper  noticed  in  the  "Digest"  July  16. 

MOTOR  CARRIAGES.— "Elec.  Eng.,"  July  28.— A  brief,  il- 
lustrated description  of   the  Columbia  carriages. 

MINING  LOCOMOTIVE.— "Elec.  Eng.,"  July  28.— A  brief, 
illustrated  description  of  a  low  mining  locomotive  made  by  the 
Daldwin  and  the  Wcstinghouse  companies. 

Installations,  Systems  and  Appliances. 

BERLIN.— "Zeit.  f.  Beleucht.,"  July  10.— The  first  part  of  tabu- 
lar e.N-tracts  from  the  report  of  the  city  electrician.  Kallmann,  on 
the  financial  features  of    the  central  stations  at  Berlin. 

MORLEY.— Lond.  "Elec.  Rev.."  July  15.— An  illustrated  de- 
scription of   this  alternatmg  current  station. 

CENTRAL  STATION  ACCOUNTS.— Lond.  "Elec,"  July  15. 
— An  analysis  of   the  accounts  of   the  Wolverhampton  station. 


220-VOLT  SYSTEM.  Gray.  "Engineers'  Year  Book."  Univ.  of 
!Minn.,  Vol.  6. — A  short  article  giving  a  few  general  hints  in  con- 
nection with  such  plants.  There  are  now  about  fifteen  plants  of 
this  kind  in  operation  in  this  country. 

SWITCHBOARD  APPARATUS.  Blaikie.  "El'ty,"  July  27.— 
.\  reprint  of  the  paper  noticed  in  the  "Digest"  July  2. 

OMAHA  EXHIBITION.— "West.  Elec,"  July  23.— A  short, 
illustrated  description  of  the  electric  service  plant  at  this  exhibi- 
tion. 

Wires,  Wiring  and  Conduits. 

MAGNETIC  CUT-OUT.— "L'Eclairage  Elec,"  July  2.— A 
brief  description  of  the  Guillaume  magnetic  cut-out,  which  is 
based  on  the  properties  of  nickel  or  steel  discovered  by  him.  It 
consists  of  a  plate  of  mica  on  which  a  wire  of  steel  or  nickel  is  se- 
cured in  the  form  of  a  spiral:  above  this  is  a  permanent  magnet, 
which  attracts  this  spiral  while  it  is  magnetic;  the  diameter  of  the 
wire  IS  so  calculated  that  when  the  current  in  it  is  normal  the  heat 
generated  is  such  that  it  will  remain  magnetic,  but  if  the  current 
increases  the  wire  gets  so  hot  that  it  loses  its  magnetic  properties 
and  is  no  longer  attracted  by  the  magnet. 

Electro-Physics  and  Magnetism. 

SOURCE  OF  ROENTGEN  RAYS.  Swinton.  Lond.  "Elec 
Rev.."  July  15;  abstracted  briefly  in  Lond.  "Elec,"  July  15. — A 
Royal  Society  paper  describing  his  experiments  with  a  pin-hole 
camera  (illustrated  in  the  former  journal)  in  which  the  image  is 
seen  on  a  screen  through  a  tube.  On  directing  it  toward  the  anti- 
cathode  he  noticed  that  when  the  latter  intersects  the  cathode 
stream  at  it?  focus,  the  dimensions  of  the  active  area  are  independ- 
ent of  the  exhaustion,  while  they  increase  with  the  exhaustion  in 
any  other  case.  With  an  anti-cathode  inclined  to  45°  to  the  axis  of 
the  C(<nical  cathode  stream,  it  is  found  that  those  portions  of  the 
stream  which  are  most  normal  to  the  anti-cathode  surface  are  con- 
siderably the  most  efficient  in  producing  X-rays.  The  fluorescent 
portions  of  the  tube  walls  also  produce  these  rays;  this  fluores- 
cence is  not  produced  by  the  cathode  rays,  but  by  the  anode  rays 
from  the  anti-cathode;  there  is  only  a  difference  of  degree  in  the 
two  kinds  of  rays. 

VELOCITY  OF  IONS  CAUSED  BY  ROENTGEN  RAYS. 
Zeleny.  (Univ.  of  Mmn.),  "Phil.  Mag.,"  July. — A  long  article  on 
the  ratio  of  the  velocities  of  the  two  ions  produced  in  gases  by 
Rontgen  radiation,  and  on  some  related  phenomena.  The  object 
is  to  show  that  the  positive  and  negative  ions  which  take  part  in 
the  conduction  of  gases  exposed  to  X-rays  move  with  different  ve- 
locities when  exposed  in  the  same  electric  field;  also  to  determine 
the  relation  of  these  gases  in  several  cases  and  to  consider  several 
phenomena  which  are  consequences  of  and  are  affected  by  the  dif- 
ference in  the  two  values. 

CATHODE  RAYS.  Jaumann.  "Wien.  Akad.  Sitzber.,"  106,  p. 
a  number  of  articles.  One  on  cathode  rays  by  Wiedemann  and 
Schmidt,  from  the  "Wied.  Ann.,"  62,  p.  603;  another  on  the  relation 
between  the  positive  light  and  the  obscure  cathode  region  by 
Wiedemann,  from  the  "Wied.  Ann.,"  63,  p.  242;  another  on  the 
mutual  influence  of  the  different  regions  of  the  same  cathode,  by 
Wiedemann,  from  the  "Wied.  Ann.,"  63,  p.  246;  another  on  the 
deflect  ion  of  cathode  rays  by  Kaufmann  and  Aschkinass.  from  the 
"Witd.  Ann.,"  62.  ji.  588;  and  another  on  the  magnetic  deflection 
_of  cathode  rays  by  Kaufmann  from  the  "Wied.  Ann.,"  62,  p.  596. 

CATHOi:>E  RAYS.  Jaumann.  •■Wien.  Akad.  Sitzber,"  106.  p. 
Siy,  abstracted  briefly  in  "Science  .Abstracts,"  June. — He  describes 
more  fully  the  details  of  his  experiments  with  the  interference  0/ 
electrostatic  deflection  of   these  rays. 

DEFLECTICJN  OF  CATHODE  RAYS.  Kaufmann.  "Wied. 
Ann.,"  No.  6;  abstracted  briefly  in  the  Lond.  "F.lec,"  July  15. — He 
superposes  a  magnetic  upon  an  electrostatic  deflection  and  from 
the  resulting  rlotlection  he  draws  important  conclusions.     The  de- 


flection is  inversely  proportional  to  the  square  root  of  the  differ- 
ence of  potential  between  the  anode  and  the  cathode.  If  along  any 
given  length  of  path  a  certain  potential  is  maintained,  the  anode 
ceases  to  exert  any  influence  and  the  deflection  is  inversely  pro- 
portional to  the  square  root  of  the  difference  of  potential  between 
the  length  in  question  and  the  cathode.  The  deflection  obeys  the 
law  indicated  by  the  emission  theory. 

STRUCTURE  OF  CATHODE  LIGHT.  Goldstein.  "Berlin 
Akad.  Sitzber,"  40,  p.  905;  abstracted  briefly  in  "Science  Abstracts," 
June. — He  describes  the  three  distinct  kinds  of    radiation. 

BI-POLAR  DISCHARGE.  Wien.  "Wied.  Ann.,"  No.  6;  ab- 
stracted briefly  in  the  Lond.  "Elec,"  July  15. — He  abolishes  the 
distinction  between  anode  and  cathode  rays,  substituting  the  ex- 
pressions "streams  of  positive  and  negative  particles";  that  is,  it  is 
claimed,  shows  a  victory  of  the  English  view.  Both  kinds  of  light 
contain  admixture  of  particles  of  the  opposite  sign,  which  he 
shows  by  an  arrangement  in  which  the  cathode  is  put  into  an  out- 
of-the-way  side  tube.  The  anode  emits  positive  particles  from  its 
front  surface,  and  the  cathode,  negative  particles;  both,  if  per- 
forated, also  emit  particles  of  an  opposite  sign,  though  to  a  lesser 
extent. 

FREE  ELECTRICITY  IN  GEISSLER  TUBES.  Riecke. 
"Ann.  Phys.  Chem.,"  63,  p.  220;  noticed  briefly  in  "Science  Ab- 
stracts," June. — He  calculates  the  volume  and  surface  density  of 
the  charges  at  various  points  in  the  tube. 

RECTIFYING  ALTERN.A.TING  CURRENTS.  Janet. 
"L'Eclairage  Elec,"  July  2. — A  reprint  of  an  Academy  paper  in 
which  he  discusses  the  following  problem:  Given  a  Gramme  ring 
with  a  commutator  and  two  brushes,  and  either  without  magnets 
or  without  excitation  of  the  inagnets;  by  means  of  two  slide-ring 
contacts  connected  to  diametrically  opposite  points  of  the  winding 
an  alternating  current  is  led  through  it,  the  effective  value  being 
maintained  the  same:  the  ring  is  revolved  synchronously  by  means 
of  a  motor;  what  will  then  be  the  nature  of  the  potential  at  the 
two  brushes?  It  is  discussed  analytically,  and  the  results  of  some 
tests  are  given.  He  arrives  at  the  conclusion  that  in  the  develop- 
ment of  the  Fourier  series  of  the  voltage  of  one  of  the  Paris 
stations  the  coefficient  of  the  principal  term  will  be  numerically 
equal  to  the  efl'ective  value  of   the  voltage. 

MECHANICAL  FORCE  ON  IRON  CARRYING  A  CUR- 
RENT. J.  J.  Thomson.  "Phil.  Mag.,"  July. — A  short  article  on 
the  mechanical  forces  acting  on  a  piece  of  iron  carrying  an  elec- 
tric current;  he  shows  how  this  force  can  be  calculated,  it  being 
the  sum  of  the  force  due  to  the  currents  alone  plus  the  magnetic 
forces. 

ROTATIONS  IN  UNIFORM  ELECTRIC  FIELDS. 
Schweidler.  "Wien.  Akad.  Sitzber.,"  100,  p.  526:  abstracted  in 
"Science  Abstracts,"  June. — A  mathematical  discussion  of  the  gen- 
eral case,  the  conductivity  of  both  sphere  and  surrounding  medium 
being  at  the  outset  treated  as  finite. 

PARADOXICAL  CONDENSER  DISCHARGE.  Swynge- 
dauw.  "L'Eclairage  Elec,"  July  9. — A  reprint  of  an  Academy 
note  in  which  he  discusses  an  apparent  paradox  in  the  derived  dis- 
charge from  a  condenser.  Under  certain  conditions  it  has  been 
shown  that  the  quantity  of  electricity  which  passes  through  a  cer- 
tain shunt  coil  is  much  greater  than  the  discharge  from  the  con- 
denser itself;  numerous  explanations  have  been  proposed  for  this 
apparent  paradox;  he  offers  another  and  simple  explanation.  Un- 
der certain  conditions  this  discharge  may  be  ten  times  as  great  as 
the  whole  charge  in  the  condenser. 

COHERERS.  Rovelli.  "Elettricita,"  17,  p.  36;  noticed  briefly 
fn  "Science  Abstracts,"  June. — He  uses  a  coherer  made  up  of  iron 
filings,  with  tw-o  thin  wire  contacts;  a  mere  touch,  or  even  only 
blowing  on  it,  will  restore  the  needle  to  its  position, 

CONTACT  ELECTRICITY.  Pellat  and  Sacerdote.  "Jour, 
de.  Physique,"  7,  p.  24;  abstracted  at  some  length  in  "Science  Ab- 
stiacts."  June. — A  mathematical  article. 

CONTACT  ELECTRICITY  OF  METALS.  Kelvin.  "Phil. 
Mag.,"  July. — A  very  long  paper  which  was  read  at  the  Royal  In- 
stitution ?.Iay  21,  1897. 

CONDUCTIVITY  OF  ELECTROLYTES.  Kohlrausch.  Hol- 
born  and  Diesselhorst.  "Wied.  Ann.,"  64,  p.  417;  abstracted,  with 
some  tables  of  the  values,  in  the  "Zeit.  f.  Elektrocliemie,"  July  14. 
— An  abstract  of  the  paper  recently  noticed  in  the  "Digest"  in 
which  they  reduce  the  conductivities  to  a  common  unit, 

CONDUCTIVITY  OF  NITRIC  ACID.  Veley  and  Manley. 
"Chem.  News."  76;  abstracted  briefly  in  the  "Zeit.  f.  Elektro- 
cliemie," July  14. — They  give  the  results  of  measurements  at  differ- 
ent concentrations. 

DIl-.LECTRIC  CONSTANTS  OF  LIQUID  MIXTURES. 
P|-ilip.  "Zeit.  Phys.  Chem.,"  24,  p.  18:  abstracted  briefly  in  "Sci- 
ence AhstHicts,"  June. — He  measured  them  with  a  modified  Nernst 
method. 

CONDUCTIVITY  OF  HOT  GASES.  McClelland.  "Phil. 
Mag.."  July. — A  paper  describing  investigations  of  tlie  nature  of 
the  copcluctivity,  not  of  the  flame  itself,  but  of  the  gases  taken  from 
the  flame 

_  RECENT  RESEARCHES  WITH  THE  ELECTRIC  ARC— 
"Elektrochem.  Zeit..''  July.^A  summary  of  recent  researches  with 
refercn.7es  to  the  counter-electromotive  force,  polarization,  etc. 

AT.MOSPHERIC  ELECTRICITY.— "Zeit.  fuer  Elek.,"  July  3. 
— .An  abstract  of   a  paper  bv  Brillouin  discussing  the  origin  of   at- 
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luosphcric  electricity.  He  comes  to  the  conclusion  that  atmos- 
pheric electricity  is  produced  by  the  action  of  ultra  violent  radia- 
tion from  the  sun  on  the  ice  crystals  in  cirrus  clouds. 

ELECTRO-PHYSICS.  "Science  Abstracts,"  June.— Abstracts 
oi  a  large  number  of  articles  which  are  of  interest  to  physicists 
rather  than' electrical  engineers;  a  number  of  them  will,  therefore, 
not  be  mentioned  here  specifically;  a  number  of  them  are  abstracts 
of   articles'in  foreign  laiiguages  already  noticed  in  the  "'Digest." 

MAGNETIC  SUSCEPTIBILITY  OF  LIQUID  OXYGEN. 
Fleming  and  Dewar.  Lond.  "Elec,"  July  15. — The  conclusion  of 
the  reprint  of  their  Rojal  Society  paper  (see  "Digest"  July  23) ; 
it  contains  detailed  tables  of  the  results  of  their  experiments.  The 
suscei'tibility  of  balls  of  silver,  bismuth,  copper  and  of  glass  filled 
with  mercury  were  measured,  as  was  also  that  of  water;  with  the 
aid  of  these  they  then  measured  the  susceptibility  of  liquid  oxygen. 
The  mean  value  of  the  six  sets  comprising  thirty-six  determina- 
tions was  324  multiplied  by  10  to  the  minus  sixth  power;  this  gives 
for  the  permeability  1.0041,  which  agrees  within  one  part  in  a  thou- 
sand with  their  former  determination  by  a  totally  different  method. 
He  also  determined  the  change  in  paramagnetic  susceptibility  of 
crystallized  manganous  sulphate,  and  found  that  it  was  increased  by 
cooling,  so  that  its  value  varies  inversely  with  the  absolute  tein- 
pcr.iture  an<l  is  increased  threefold  by  cooling  to  the  temperature 
of  liquid  oxygen;  their  tests  show  that  this  law  may  be  valid  over 
very  wide  limits  and  to  very  low  temperatures.  They  think  it  pos- 
sible that  for  paramagnetic  bodies,  over  very  wide  limits  of  den- 
sity and  temperature,  the  law  holds  good  that  the  magnetic  suscep- 
tibility varies  directly  as  the  density  and  inversely  as  the  absolute 
temperature.  In  an  editorial  reference  it  is  said  that  if  this  is 
found  to  apply  generally  to  paramagnetic  bodies  it  will  constitute- 
one  of  the  most  important  physical  laws  discovered  during  the 
last  half  century;  it  is  suggested  to  call  it  the  Fleming  and  Dewar 
law:  it  appears  to  be  true,  for  certain  substances  at  least,  over  a 
temperature  sufficiently  wide  to  cover  more  than  one  physical  state 
of  the  substance — that  is,  for  the  gaseous  and  liquid  states,  for  in- 
stance. 

MAGNETIC  SUSCEPTIBILITY  OF  LIQUIDS.  Jaeger  and 
Meyer.  "Wien.  .\kad.  Sitzber.,"  ic6,  p.  594;  abstracted  in  "Science 
.\bslracts,"  June. — A  description  of   the  apparatus  and  experiments. 

ELECTRIC  AND  MAGNETIC  OSCILLATIONS  IN 
HERTZ  WAVES.  Waitz.  "Ann.  Phys.  Chem.."  63.  p.  234;  ab- 
stracted briefly  in  "Science  Abstracts,"  June.— His  object  was  to 
show  that  the  electric  and  magnetic  waves  possess  different  damp- 
ing coefficients  when  passing  through  the  same  conductor  . 

EQUILIBRIUM  FIGURES  FORMED  BY  FLOATING 
^IAGNETS.  Wood.  (Univ.  of  Wis.)  "Phil.  Mag.,"  July;  abstract- 
ed briefly  in  the  Lond.  "Elec,"  July  15. — A  short  article  describing 
liis  method  of  showing  Mayer's  well-known  experiment  with  float- 
ing magnets,  showing  how  he  overcame  some  of  the  difiiculties 
involved.  He  uses  a  shallow  glass  dish  partly  filled  with  mercury, 
above  a  large,  vertical  electromagnet,  and  drops  small,  clean  bicycle 
balls  onto  the  mercury;  these  will  arrange  themselves  in  the  forms 
shown  by  Mayer;  illustrations  of   these  forms  are  reproduced. 

POWERFUL  ELECTROMAGNET.— Lond.  "Elec.  Rev.," 
July  IS- — An  illustrated  description,  with  dimensions,  of  the  one  de- 
signed by  Weiss  and  referred  to  in  the  "Digest"  June  11,  July  9. 


VACUUM  TUBES.  Ferry.  "Phys.  Rev.,"  July.— A  description 
of  an  investigation  to  study  photometrically  the  changes  produced 
in  the  spectra  of  pure  gases  when  subjected  to  various  conditions 
oi  current  and  pressure  in  vacuum  tubes.  He  found  that  the  lumi- 
nosity of  the  lines  at  a  given  pressure  is  directly  proportional  to 
the  current  strength;  with  a  constant  current  it  increases  as  the 
pressure  decreases,  at  first  slowly,  then  more  rapidly. 

EFFECT  OF  CATHODE  RAYS  ON  GEMS.— "Sc.  Am," 
July  .^o. — A  note  stating  that  according  to  Crookes  various  gems 
and  minerals  glow  with  a  beautiful  phosphorescence  in  the  cathode 
rays  of  vacuum  tubes.  It  seems  that  the  gems  have  characteristic 
colors  when  subjected  to  these  rays,  and  in  this  way  they  may  be 
tested  without  injury.  (The  note  is  headed  X-rays,  but  it  appears 
thai  cathode  rays  arc  meant.) 

HIGH  FREQUENCY  INDUCTION  COIL.  Boynton.  "Phys. 
Rev.,"  July. —  .'\  very  long  article  which  is  a  mathematical  ([uantila- 
tivc  study  of  such  a  coil;  it  is  a  modification  and  expansion  of 
f)licrhec|j'<  mathematical  theory  of  the  so-called  Tesia  coil.  He 
al  ■  ap()aratus  with  which  tests  were  made,  showing 

K'  -ilh  (he  calrulaled  values. 

"M.YZEk.     Lc  Conte.     "Phys.  Rev.,"  July.— 
A  ion  III   an  inNlriinient  which  he  has  so  niodi- 

f\<i  ■'   ■  I    ■    -iii'l  ease  of    manipulation  is  Kreatly  extended. 

riklGIV  OF  TIIK  .\UkOKA,    Stuart-Smilh.    "Jour,  of  El'ty," 

J"-  '    •'     •'■  ' ' •   by  McAdie.  published  in 

"'  icle,  and  thinks  the  stalr- 

liigh  is  too  broadly  made 
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Electro-chemistry  and  Batteries. 

ELECTROLYSIS  OF  ZINC  CHLORIDE.  Foerster  and 
Guenther.  "Zeit.  f.  Elektrochcmie,"  July  7. — They  describe  re- 
searches with  neutral,  acid  and  basic  solutions  of  chloride,  of  zinc, 
but  the  conditions  are  not  given  in  condensed  form.  The  second 
part  icfers  to  the  nature  of  zinc  sponge;  it  appears  that  zinc 
sponge  is  formed  when  the  nature  of  the  liquid  in  the  immediate 
neighborhood  of  the  cathode  is  altered  by  the  decomposition;  its 
formation  is  prevented  if  a  little  free  acid  is  added  continually;  it 
is  importajit  that  this  acid  electrolyte  circulates  rapidly  over  the 
cathode  at  not  too  small  a  velocity.  The  conditions  for  the  forma- 
tion of  zinc  sponge  are  very  complicated,  but  are  all  due  to  the 
same  original  causes.  They  also  found  that  by  the  addition  of  a  neu- 
tral soluiion  of  persulphate  of  ammonium  to  a  neutral  solution  of 
250  gr.  sulphate  of  zinc  to  the  liter,  a  good  deposit  will  be  ob- 
tained with  a  current  density  of  i  ampere  per  sq.  dm.,  and  there 
will  be  no  spongy  deposit.  When  proper  care  is  taken  the  forma- 
tion of   zinc  sponge  may  be  prevented  entirely. 

ELECTRODEPOSITION  OF  ZINC.  Cowper-Coles.  Lond. 
"Elec,"  July  15. — A  brief  description  of  some  recent  investiga- 
tions concerning  the  formation  of  zinc  sponge.  An  analysis  of  the 
zinc  s])onge  is  given,  showing  numerous  ingredients,  and  some  ex- 
perin'ents  are  described  which  are  intended  to  throw  some  light  on 
the  subject  of  the  formation  of  this  sponge.  The  cathode  was 
made  of  a  thin  aluminum  plate,  rotated  in  a  horizontal  position, 
and  the  solution  was  circulated;  gas  was  projected  beneath  tne 
anode;  the  current  density  was  15  amperes  per  sq.  ft.,  and  the  volt- 
ag.i  was  2:  the  deposit,  when  no  gas  was  passed,  was  very  spongy; 
the  same  was  true  when  oxygen  and  air  were  used,  but  coal  gas 
and  carbon  di-oxide  gave  good  results,  and  there  was  practically 
no  sponge  formed;  the  deposits  are  illustrated. 

ZINC  EXTRACTION.  Threlfall.  "Science  Abstracts,"  June. 
— All  abstract  of  the  article  noticed  in  the  "Digest"  last  year,  de- 
scribing the  .-Vshcroft  process  used  in  a  plant  in  New  South  Wales. 

REFINING  AND  RECOVERY  OF  TIN.  Cowper-Coles. 
Lond.  "Elec,  I£ng.,"  July  15. — Brief  descriptions  of  several  of  the 
methods  wliich  have  been  proposed. 

REFINING  LEAD  ELECTROLYTICALLY'.  Cowper-Coles. 
"Elektrochem.  Zeit.,"  July. — A  short  article  describing  briefly  sev- 
eral processes  which  have  been  proposed. 

FELETAN-CLERICI  PROCESS.  Witter.  "Zeit.  f.  Elektro- 
chcmie," July  7. — .-X.  brief  description  of  the  tests  of  this  appa- 
ratus made  in  Hamburg,  where  it  was  tried  with  thirty-five  differ- 
ent ores. 

SEPARATION  OF  METALS.— "Science  Abstracts,"  June.— 
Brief  abstracts  of  the  recent  articles  by  Waller  and  by  Storten- 
bcker,  recently  noticed  in  the  "Digest,"  on  the  separation  of  cad- 
mium, zinc,  cobalt,  antimony,  tin  and  iron. 

ELECTROLYTIC  PREPARATION  OF  OXYGEN  AND 
HYDROGEN. — "L'Eclairage  Elec,"  July  9. — A  brief  reference  to 
a  commercial  plant  in  Brussels.  The  electrolyte  is  a  solution  of 
soda  maintained  at  a  temperature  of  40°  C. ;  the  voltage  is  2.5  and 
the  current  350  amperes;  this  corresponds  to  22,000  watt  hours, 
1680  cb.  m.  of  oxygen  and  3360  cb.  m.  of  hydrogen,  per  twenty- 
four  hours;  the  energy  required  for  producing  i  cb.  m.  of  oxygen 
and  2  cb.  m.  of  hydrogen  is  therefore  12.2  kw-hours;  at  a  cost  of 
0.2  cents  per  kw-hour  produced  by  water  power  or  1.2  cents  when 
produced  by  steam,  the  cost  of  I  cb.  m.  of  oxygen  and  2  cb.  m.  of 
hydrogen  will  be  2.44.  or  15  cents,  respectively.  The  oxygen  is  90 
I)er  cent,  pure  and  the  hydrogen  99  per  cent.;  as  the  impurity  in  the 
oxygen  is  almost  only  hydrogen  and  vice  versa,  it  is  very  easy  to 
purify  these  gases,  as  they  arc  merely  passed  through  a  red-hot 
tube,  after  which  the  water  formed  by  their  combination  is  ab- 
sorbed. 

PRODUCTION  OF  CHLORATES,  BROM.\TES,  ETC. 
Vaubel.  ■  Chcm.  Zeit..'  22,  p.  331;  abstracted  briefly  in  the  "Zeit. 
f.  Elektrochcmie,"  July  14. — He  describes  a  new  process  for  the 
electrolytic  production  of  chlorates,  bromates,  iodates,  and  hypo- 
chlorites. A  cell  is  divided  by  means  of  a  diaphragm;  the  anode 
chamber  contains  a  saturated  solution  of  ])<)tassium  or  sodium  bi- 
carbonate, and  the  cathode  sjiace  a  saturated  soluiion  of  alkaline 
chlorides:  if  healed  to  60  or  70°  C,  and  a  current  jiassed.  the  chlo- 
rine carried  to  the  anode  will  be  completely  translDniied  into  the 
chlorate.  In  the  same  way  bromates,  etc.,  of  great  purity  may  be 
produced. 

ELECTROLYSIS  OF  ALKALINE  CHLORIDES.  Wintelcr. 
"Zeit.  f.  ICleMroclu  inie,"  July  ". — The  first  ijart  of  an  article  giving 
the  results  of  investigations  in  the  decomposition  of  chloride  of 
(lolassiiim,  with  special  reference  to  the  practical  application.  The 
(|iiestioii  of  carlxin  electrodes  is  discussed  and  he  claims  that  by 
following  certain  precautions  this  malerinl  is  well  adapted.  The 
results  of  a  number  of  tests  are  described,  but  no  general  conclu- 
sions arc  given. 

ELI'CTROLVSIS  OF  AQUEOUS  .SOLUTIONS.  Glaser. 
"Science  .Abstracts,"  Junc-^.'Sn  abstract  of  a  scries  of  Jirticles  ni>- 
liccd  seme  time  ago  in  the  "Digest." 

ALUMIN'UNr  ELECTI<OI)l;.S.  Wils-.n.  Lond.  "Elec.  Eng.," 
July  15.  -The  first  pari  "fa  reprint  of  a  Koyal  .Sncieiy  paper  which 
deals  with  ihc  apparent  resistance  of  aluminum  In  llic  pa'.sage 
oi  a  current  when  used  as  an  anode  in  cells  cdUl.iiniiig  alum  dis- 
solved in  walei.  A  list  of  references  is  given  to  papers  which  deal 
with  this  and  allied  properties  of    aluminum.     The  Hrst  part  refers 
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to  direct  currents,  and  describes  the  experiments  which  he  ."■per- 
formed. There  were  two  cells  with  alnmiinun  and  carbon  elec- 
trodes, earli  having  36  square  inches  area;  an  exploring  electrode 
consisting  oi  a  pfatinuni  wire  was  inserted  midway  between  the 
two  plates,  and  the  two  cells  were  connected  in  series,  the  only 
diAerence  being  that  the  distance  between  the  plates  w^as  twice  as 
great  in  one  than  in  the  other:  he  used  44  volts.  When  the  nega- 
tive battery  pole  was  connected  to  the  aluminum  and  the  current 
was  3.0  amperes  the  voltage  was  4.4  and  gas  was  freely  evolved;  on 
reversing  the  connections  the  current  became  zero  and  the  voltage 
22.  A  tablf  shosvs  the  potential  between  the  exploring  electrode 
and  the  piates:  it  appears  that  the  current  on  reversal  first  crossed 
the  zero  and  finally  became  zero.  In  the  next  test  pure  water  was 
used,  and  to  one  cell  was  added  sulphuric  acid,  while  the  other  con- 
tained potash  alum;  they  were  left  for  forty-seven  hours  with  one- 
twenty- fourth  of  an  ampere;  on  breaking  the  circuit  the  voltage 
in  the  first  was  0.38,  gradually  rising  to  2.4,  while  in  the  latter  cell 
the  potential  fell  to  zero;  for  a  reverse  current  of  the  same  value 
the  former  gave  0.24  and  the  latter  1.29  volts.  The  aluininum  plate 
which  has  been  formed  in  the  acid  was  then  washed  and  placed  in 
an  alum  solution,  and  it  allowed  0.2  ampere  to  pass,  while  the  one 
formed  in  the  alum  allowed  only  0.083  ampere  to  pass.  No  general 
conclusions  are  drawn  in  this  first  portion. 

METALLIC  SULPHIDE  ELECTRODES.  Bernfeld.  "Zeit. 
£.  Phys.  Chem.,"  25,  p.  46;  abstracted  briefly  in  the  Lond.  "Elec. 
Rev.,"  July  15. — He  describes  the  changes  which  occur  in  elec- 
trolysis with  electrodes  of   metallic  sulphides. 

POLARIZATION  IN  ALCOHOLIC  SOLUTIONS.  Has- 
chek.  "Wien.  Akad.  Sitzber.,"  106,  p.  580:  abstracted  briefly  in 
"Science  Abstracts,"  June. — Results  of    tests. 

ELECTROCHEMICAL  BEHAVIOR  OF  CHROMIUM. 
Hittorf.  Lond.  "Elec,"  July  15. — An  abstract  of  the  paper  no- 
ticed in  the  "Digest"  July  30. 

ACCUMULATOR.— "Elektrochem.  Zeit.."  July.— A  short  de- 
scription of  an  accumulator  made  by  a  Berlin  company  and  called 
the  G.  m.  b.  H.  The  object  was  to  find  a  binding  material  which 
will  make  the  mass  more  solid  and  less  destructible;  it  was  found 
that  organic  hydrocarbons  used  as  a  binding  material  for  the  lead 
oxide  and  answer  all  requirements  (no  further  reference  to  any  par- 
ticular hydrocarbons  is  given).  The  accumulators  thus  constructed 
are  said  to  be  exceedingly  strong,  of  light  weight  and  to  have  a 
very  great  capacity;  according  to  the  tests  made  by  the  Reichsan- 
stalt  th^  capacity  is  74.7  ampere  hours  per  kg  of  positive  electrods; 
according  to  the  company's  own  measurements  it  was  20  ampere 
hours  per  i  kg  of  weight  of  complete  cell,  under  conditions  of  the 
most  favorable  et¥iciency  (meaning,  probably,  at  a  very  slow  dis- 
charge). The  electrodes  consist  of  a  frame  like  that  for  a  slate, 
and  made  of  hard  metal.  (No  figures  are  given  concerning  the 
Hfe  of  such  plates  nor  the  rate  of  discharge  which  they  will  stand.) 
STRENGTH  OF  ACID  IN  ACCUMULATORS.  Dolezalek. 
"Science  Abstracts,"  June. — A  brief  abstract  of  the  articles  no- 
ticed in  the  "Digest"  on  the  variation  of  the  E.  M.  F.  and  efticiency 
of  lead  accumulators  with  the  strength  of  acid.  He  considers  that 
Liebenow's  theory  is  the  only  one  which  can  be  consistently  main- 
tained; the  differences  in  the  E.  M.  F.  with  different  concentrations 
are  shown  to  be  in  excellent  accordance  with  "the  calculated  values; 
the  low  watt  efficiency  is  believed  to  be  due  to  the  fact  that  the  ac- 
tion is  only  partially  reversible;  it  is  calculated  that  the  accumulator 
should  work  with  maximum  efficiency  with  acid  of  maximum  con- 
ductivity— that  is,  with  30.4  per  cent,  of  sulphuric  acid;  experi- 
mental results  agree  with  this. 

ACCUMUL.^TOR  CONSTRUCTION.  FitzGerald.  Lond. 
"Elec.  Eng.,"  July  15. — In  this  continuation  of  his  long  serial  he 
continues  the  discussion  of   the  weight  of   the  plates. 

PERIODIC  TESTS  OF  ACCUMULATORS.— Lond.  "Elec. 
Eng.,"  July  15. — Replies  to  a  request  to  state  what  periodic  test 
shoidd  be  made,  what  records  should  be  kept,  and  how  the  cells 
should  be  treated. 

RELATION  OF  CHEMISTRY  TO  ELECTRICAL  ENGI- 
NEERING.— Lond.  "Elec.  Rev.,"  July  15. — A  short  editorial  ar- 
ticle showing  the  close  relationship  between  these  two  sciences.  It 
is  thought  that  the  principal  problem  for  the  chemist  is  not  to  find 
a  cheap  source  or  energy,  but  to  develop  and  perfect  the  electrolytic 
apparatus  in  which  the  energy  is  utilized.  A  paper  by  Burgess  in 
the  "Wisconsin  Engineer,"  Vol.  2,  No.  2,  is  highly  recommended. 

CONGRESS  OF  APPLIED  CHEMISTRY.— "Zeit.  fuer 
Klek.."  July  10. — The  programme  of  the  third  International  Con- 
gress for  Applied  Chemistry,  wdiich  is  to  meet  in  Vienna  from  July 
28  to  August  2. 

Units,  Measurements  and  Instruments. 

MEASURING  QUANTITY  OF  ELECTRICITY  DIRECT- 
LY; A  NEW  MICTER.  Blondlot.  "L'Eclair.age  Elec,"  July  2, 
and  "L'Elcc,"  July  16. — A  reprint  of  a  short  Academy  paper  de- 
scribing an  interesting  method  of  measuring  quantity  of  electricity 
directly  in  electro-magnetic  units  and  an  application  of  this  to  a 
meter.  .\  long,  hollow,  coil  is  placed  horizontally;  at  its  centre 
there  is  a  second  coil  of  several  turns  of  wire,  having  the  form  of 
a  ring;  this  is  suspended  in  a  vertical  plane,  so  that  it  can  turn 
fretly  aiound  its  xcrtical  diameter;  the  same  current  flows  through 
both  oi  them.  The  earth's  magnetism  having  first  been  compen- 
sated, the  inner  coil,  by  the  action  of  the  current,  takes  a  position 
of    equilibrium  in  which  its  windings  are  parallel  to  those  of    the 


fixed  coil.  If  the  movable  coil  is  deflected  slightly  it  will  make 
isochronous  oscillations;  he  proves  that,  whatever  be  the  intensity 
of  the  current  and  the  frequency  of  the  oscillations,  the  quantity 
of  electricity  which  passes  through  a  section  of  the  circuit;  during 
one  oscillation  is  always  the  same.  He  then  shows  how  this  quan- 
tity may  he  calculated  so  as  to  give  the  reading  directly  in  electro- 
magnetic units.  To  apply  this  principle  to  a  meter  it  is  only  neces- 
saiy  to  produce  and  count  the  oscillations;  during  each  oscillation 
the  quantity  of  electricity  is  the  same,  whatever  be  the  current 
strength,  and  to  obtain  the  total  quantity  during  a  certain  time  it  is 
only  necessary  to  multiply  this  quantity  by  the  number  of  oscilla- 
tions during  that  time;  this  is  theoretically  exact,  but  only  if  the 
variations  in  the  intensity  of  the  current  take  place  only  at  the 
moments  when  the  movable  coil  passes  through  its  position  of  equi- 
librium, but  tliis  error  is  in  general  absolutely  negligible  in  prac- 
tice. In  the  suggested  application  the  movable  coil  has  a  lever 
whicli  projects  beyond  the  fixed  coil,  and  in  its  middle  position  it 
makes  contact  with  a  spring,  closin.g  the  circuit  of  a  magnet,  which 
attracts  that  spring,  so  as  to  push  the  pointer  in  the  opposite  direc- 
tion; thus  at  the  end  of  every  half  oscillation  the  lever  and  its 
coil  receive  a  fresh  impulse;  by  means  of  a  ratchet  the  electro- 
magnet moves  a  recording  wheel  one  tooth  for  each  oscillation, 
thus  recording  the  number  of  oscillations;  the  force  imparted  to 
the  coil  by  the  magnet  has  no  influence  on  the  duration  of  the  os- 
cillation, provided  the  oscillation  is  small.  A  number  of  models 
}-iave  been  constructed,  as  well  as  a  commercial  form  of  meter,  but 
the  latter  is  not  described.  Instead  of  calculating  the  constant,  the 
meter  is  calibrated  empirically;  a  number  of  trials  have  shown  that 
the  ratio  of  the  current  intensity  to  the  number  of  oscillations  in  a 
given  time  is  independent  of  the  current  (that  is,  the  current  is 
proportional  to  the  number  of  oscillations) ;  for  a  meter  registering 
up  to  11  amperes  it  was  only  below  0.5  amperes  that  this  proportion 
began  to  vary  appreciably.  Such  a  meter  is  applicable  to  alternat- 
ing current  as  well  as  continuous;  it  will  start  even  with  a  current  of 
less  than  o.  i  amperes,  owing 'to  a  device  not  described. 

CALIBRATION  OF  LOW  RESISTANCES.  Fisher.  Lond. 
"Elec."  July  15. — A  discussion  of  the  Mueller  and  Wallau  method 
and  of  Callendar's  comments  (see  "Digest."  last  week).  He  claims 
that  when  great  accuracy  is  required  the  dilSculty  is  due  to  the  cali- 
bration of  the  slide  wire  proposed  by  Callendar;  he  claims  that  an 
accuracy  such  as  is  claimed  by  the  latter  in  the  calibration  of  this 
wire  is  very  rare.  He  makes  frequent  references  to  the  Crompton 
potentiometer,  which  he  praises  very  highly;  very  low  resistances 
cannot  be  measured  with  the  potentiometer  by  means  of  the  Clark 
cell,  except  with  an  abnormally  large  current,  but  with  the  Cromp- 
ton instrument  this  cell  is  not  used  in  such  comparisons,  the  stand- 
ard being  the  difference  of  potential  at  the  terminals  of  a  known 
or  standard  resistance  in  series  with  the  one  to  be  measured  and  a 
source  of  constant  current.  For  high-class  work  no  bridge  method 
is  comparable  with  that  of   the  potentiometer. 

MEASURING  THE  RESISTANCES  OF  ELECTROLYTES. 
Mcllhiney.  "Industries  and  Iron,"  24,  p.  245;  noticed  briefly  m 
"Science  Abstracts,"  June. — He  describes  a  new  method,  which  is 
a  slight  inipiovement  of  the  ordinary  potentiometer  method.  The 
electrolyte  is  connected  in  series  with  a  known  resistance  and  the 
potential  difference  at  the  terminals  of  the  latter  is  observed;  the 
electrolyte  is  then  replaced  by  a  second  known  resistance,  the  first 
being  still  in  circuit;  the  potential  difference  is  again  observed  at 
the  same  point  as  before;  at  the  terminals  of  the  electrolyte  the 
current  is  alternated-  by  a  rotary  commutator,  but  the  current 
through  the  known  coil  is  always  direct.  The  method  is  said  to  be 
probably  of   use  for  approximate  rapid  measurements. 

ME.-\SURING  MAGNETIC  INDUCTION.  Orlich.  "Zeit. 
Instrumentenkunde,"  18,  p.  39;  noticed  briefly  in  "Science  Ab- 
stracts," June. — .\  description  of  the  experiments  of  the  Reichsan- 
stalt  with  the  Koepsel  instrument  (see  Electric.xl  World,  last 
week,  p.  114);  the  results  show  that  for  soft  iron  this  instrument 
gives  exceedingly  accurate  values,  but  somewhat  less  so  for  steel, 
although  sufficient  for  practical  purposes. 

PERMANENCE  OF  MANGANIN  RESISTANCES.  Jaeger 
and  Lmdeck.  "Zeit.  f.  Instrumentenkunde."  18.  p.  97;  abstracted 
in  "Science  Abstracts."  June. — A  description  of  the  tests  at  the 
Reichsanstalt.  They  found  that  manganin  copies  of  the  standard 
ohm  mav  even  have  greater  constancy  than  the  mercury  standards; 
"patent  nickel"  alloy  appears  to  have  the  same  order  of  constancy 
as  manganin  (for  this  alloy  see  Lond.  "Elec.  Rev.."  42.  p.  536.  et 
seq.) ;  mercury  resistances  diminish  with  time,  and  in  the  course 
of  five  or  six  years  the  diminution  may  amount  to  about  a  ten-thou- 
sandtli  of  the' nominal  value;  with  manganin  the  tendency  isfor  the 
resistance  to  increase;  the  greatest  change  in  a  i-ohm  coil  is  55 
millionths  of  the  total  resistance  in  five  years.  The  second  part  of 
their  invtstigations  relates  to  tests  of  the  constancy  of  manganin 
resistances  of  fractional  parts  of  an  ohm;  the  change  was  a  little 
more  than  o.oi  per  cent,  in  2.5  years.  In  other  tests  of  manganin 
coils  of  high  resistances  they  found  a  very  decided  variation  with 
time. 

METALLIC  RESISTANCES.  Scott.  Lond.  "Elec.  Rev.,"  July 
15.— The  first  part  of  an  article  including  several  lar.ge  tables  which, 
if  reliable,  appear  to  be  of  value:  they  are  for  designing  starting 
and  regulating  resistances.  The  first  table,  which  has  been  com- 
jiiled  from  many  sources,  and  thus  gives  the  average  values,  is  for 
Germ.-n  silver,  platinoid,  iron  and  manganin.  It  gives  the  yards 
per  pound  and  the  pounds  per  yard,  as  common  to  all  the  materials, 
which  is  approximately  correct;  the  watts  per  yard  for  a  rise  ot 
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50°  C.  is  also  given  as  common  for  all  four;  the  normal  current  in 
an  iron  frame  represents  approximately  the  safe  current  which  it 
will  carry  continuously  when  wound  as  a  vertical  spiral  with  good 
ventilation:  the  diameters  of  the  mandrils  are  given;  the  wire  is 
usually  wound  as  a  closed  coil,  and  then  pulled  out  to  about  double 
its  length,  or  somewhat  more  for  the  smaller  wires,  which  lack 
stifTness;  another  column  gives  the  current  which  these  wire  coils 
will  carry  for  one  minute,  and  these  appear  to  be  exactly  double  the 
other  curients;  the  resistances  and  their  reciprocals,  as  also  those 
per  100  turns,  are  given.  No  24  and  No.  8  B.  W.  G.  are  generally 
the  smallest  and  largest  wires  used.  Another  table  gives  the  par- 
ticulars for  Hadfield's  "resista,"  which  is  a  manganese  steel  alloy 
having  a  resistance  of   75.5  microhms  per  cb.  cm. 

F.LECTROCHEMICAL  ACTINOMETER.  Rigollot.  "Jour, 
de  Physique."  6,  page  520;  abstracted  briefly  in  the  "Zeit.  f.  Elektro- 
chemie,"  July  14. — This  apparatus  is  said  to  be  well  suited  for 
photometric  measurements,  and  depends  on  the  fact  that  a  diflfer- 
encc  of  potential  will  arise  between  two  metallic  plates  in  the  same 
solution,  on  one  of  which  the  light  falls,  while  the  other  is  in  dark- 
ness; heretofore  only  silver  and  silver  salts  were  used;  in  the 
present  article  he  describes  investigations  with  other  metals;  a  short 
table  of  the  results  is  given  in  the  abstract. 

PYROMETRY.  Stansfield.  "Phil.  Mag.,"  July.— A  reprint  in 
full  of  the  Physical  Society  paper  noticed  in  the  "Digest"  April  23, 
in  which  he  describes  some  improvements  of  the  Roberts-Austin 
recording  pyrometer  and  includes  some  notes  on  thermo-electric 
pyrometry;  the  modifications  were  made  in  order  to  obtain  large 
scale  temperature  records  with  a  high  degree  of   accuracy. 

THERMOPILES.  Rubens.  "Zeit.  Instrumentenkunde,"  18,  p. 
65;  abstracted  briefly  in  "Science  Abstracts,"  June. — The  objections 
to  the  Melloni  thermopile  are  sluggishness  and  the  doubtful  zero; 
by  reducing  the  thermal  capacity  of  the  parts  he  succeeded  in  mak- 
ing an  instrument  of  extreme  sensitiveness;  he  uses  iron  and  con- 
stantan  in  the  form  of  fine  wires,  and  is  able  to  measure  with  cer- 
tainty of    one-millionth  of    1°  C. 

DIRECT-READING  PHASE  METER.  Bruger.  "Elek. 
Zeit.,"  July  14. — The  complete  paper,  of  which  an  abstract  was  no- 
ticed in  the  "Digest"  July  16;  illustrations  of  the  apparatus  are 
given. 

REGISTRATION  OF  ATMOSPHERIC  DISCHARGES. 
Ducrctct.  "L'Elec,"  July  16. — A  short  Academy  note  in  which  he 
mentions  the  registering  of  atmospheric  discharges  by  means  of 
the  receiver  for  a  wireless  telegraphy  apparatus.  In  about  one  hour 
during  which  there  was  a  storm  this  receiver  recorded  automati- 
cally 311  intermittent  atmospheric  discharges;  these  were  registered 
before  the  appearance  of   the  lightning  or  the  noise  of  the  thunder. 

STANDARDS  OF  LIGHT.  Laporte.  "Bui.  Soc.  Int.  des 
Elec,"  May. — The  complete,  long  paper,  an  abstract  of  which  was 
noticed  in  the  "Digest"  June  4. 

CLARK  CELLS  ON  CLOSED  CIRCUIT.  Wulf.  "Wien. 
Akad.  Sitzber.,"  106,  p.  526;  noticed,  with  the  results,  in  "Science 
Abstracts."  June — He  made  measurements  on  small  cells  of  the 
standard  pattern. 


BALLISTIC  GALVANOMETRY.  Barus.  "Phys.  Rev.,"  July.— 
A  description  of  a  proposed  new  method  of  reading  ballistic  gal- 
vanometer deflections  which  he  thinks  offers  some  advantages.  The 
needle  is  provided  with  stops,  so  that  it  can  be  deflected  in  only 
one  direction,  and  it  is  held  against  these  stops  by  the  torque  of  a 
twisted  fibre;  when  the  current  passes,  the  deflection  will  be  less 
in  proportion  as  the  counter  torsion  is  greater;  the  charge  may  then 
be  expressed  in  terms  of  the  observed  twist,  provided  the  deflection 
is  a  fixed  value  in  all  the  experiments;  the  needle  practically  does 
not  leave  the  plans  of  the  coils.  The  theory  of  the  arrangement 
is  discussed  at  considerable  length. 

TEN-CANDLE  PENTANE  STANDARD.— "Prog.  Age,"  July 
15. — A  short  description,  without  any  illustration,  of  Harcourt's 
standard. 

SPEED  INDICATOR.  Browne.  "El'ty,"  July  27.— A  brief,  il- 
lustrated description  of  an  instrument  consisting  of  a  small,  per- 
manent magnet  dynamo,  the  armature  of  which  is  made  to  revolve 
by  being  connected  with  a  flexible  shaft  to  the  shaft  whose  speed  is 
to  be  indicated.  The  voltage  of  this  dynamo  will  be  directly  pro- 
portional to  the  speed. 

PREPAYMENT  METERS.— "Sc.  Am.  Sup.,"  July  23.— A  re- 
print o(   the  illustrated  article  noticed  in  the  "Digest"  July  2. 

TelcKraphy,  Telephony  and  Signals. 

.SI(,.\.\LI,\f;   WITHOUT  CfJNNECTING    VVIRICS.     Edser. 

Lord.  "KIcc.    \-.nii.."  July   n. — The  roiichmion   of    his  long  serial 

'■  ■   '    '  ■  ii,,.  production  and  ntiliza- 

liort  wave  length,    Lodge's 


TELEPHONES.  Preece.  Lond.  "Elec.  Eng.."  July  15.— An 
abstract  of  his  recent  evidence  before  a  committee.  While  in  cer- 
tain German  cities  the  telephone  is  developed  to  a  phenomenal  ex- 
tent, and  far  more  so  than  in  England,  yet,  taking  the  country  as  a 
whole.  England  is  not  in  as  bad  a  position  as  has  been  represented; 
the  telephone  is  in  the  hands  of  the  post  office  in  Germany,  and  is 
unincumbered  by  any  restrictions.  He  condemned  the  automatic 
exchange,  but  not  for  mechanical  reasons. 

ELECTRIC  CLOCK.— "Elek.  Zeit.,"  July  14.— A  brief,  illus- 
trated description  of  the  Kessel  clock.  The  pivoted  armature  con- 
sists of  two  permanent  magnets  shaped  something  like  a  star  with 
alternate  N.  and  S.  poles;  these  are  opposite  four  radial  electromag- 
nets, through  which  a  reverse  current  is  passed  once  every  minute; 
the  armature  will  thus  be  turned  each  time  through  one-quarter  of 
a  revolution  and  held  there;  this  armature  operates  the  hands  of 
the  clock. 


HAWAIIAN  CABLE.— "Eng.  News,"  July  21.— A  note  stating 
that  the  contract  for  this  cable  was  signed  July  2  on  the  part  of  the 
Hawaiian  Government.  It  gives  the  Pacific  Cable  Company,  of 
New  York,  an  exclusive  right  for  cables  between  those  islands. 
United  States,  Japan  and  China,  including  also  the  Ladrones  and 
the  Philippine  islands,  subject  to  authorization  by  Congress.  It  is 
to  go  from  San  Francisco,  the  distance  being  2097  miles;  the  total 
distance  from  San  Francisco  to  Japan  will  be  6500  miles,  or  in- 
cluding 16  per  cent,  slack,  about  7500  miles;  the  estimated  cost  of 
the  cable  and  repair  ship  is  $7,500,000.  Official  messages  of  the 
United  States  are  to  be  transmitted  free  of   cost  forever. 

SHIP  TELEPHONE.— "Sc.  Am.  Sup.,"  July  i6.-Jn  an  illus- 
trated description  of  the  Spanish  battleship  Pelayo  there  is  includ- 
ed a  description  of  the  telephone  system,  with  illustrations  of  the 
apparatus  and  the  diagram  of   connections. 

SWITCHBOARD  FOR  TOLL  LINES.  Clausen.  "West. 
Elec."  July  23. — A  short,  illustrated  description  of  a  uniform  meth- 
od oi   interconnecting  toll  line  circuits. 

TRANSMITTING  PICTURES.— "Sc.  Am,  Sup.,"  July  30.— A 
few  further  illustrations,  accompanied  by  a  brief  description,  of  the 
Szczepanik  invention,  which  was  rtoticed  in  the  "Digest"  July  23. 

Miscellaneous. 

VACUUM  DRYING  CHAMBERS.  Lond.  "Elec."  and  "Elec. 
Eng.,"  July  15. — A  short,  illustrated  description,  the  illustrations 
being  better  in  the  former  journal,  of  some  chambers  for  drying 
cables  and  other  electrical  apparatus;  by  using  a  vacuum  in  addition 
to  heat  the  drying  is  effected  in  the  smallest  possible  time  and  with 
the  greatest  thoroughness;  the  temperature  need  not  be  nearly  as 
high  as  with  the  old  method. 

CARBONS.  Jehl.  Lond.  "Elec,"  July  15. — In  this  continuation 
of  his  long,  illustrated  serial  he  describes  various  presses  and  press 
puinpe  used  in  carbon  factories  in  Germany. 

MECHANICAL  APPLICATIONS  OF  ELECTRICITY. 
Richard.  "L'Eclairage  Elec,"  July  9. — Brief,  well-illustrated  de- 
scriptions of    various  applications  taken  from  patent  specifications. 

ELECTRICITY  AND  THE  LAW.  Haas.  "Elek.  Zeit.,"  July 
7. — A  reprint  of  a  paper  read  at  the  recent  meeting  of  the  Union 
of  German  Electrical  Engineers.  He  shows  that  the  electrical  in- 
dustry does  not  enjoy  the  protection  of  the  law  which  is  extended 
to  other  industries,  as  the  stealing  of  electrical  energy  is  not  pun- 
ishable and  only  on  technical  grounds.  He  recommends  that  the 
society  take  action  for  obtaining  proper  legal  rights. 

RESISTANCE  OF  THE  HUMAN  BODY.  Dubois.  "L'Eclair- 
age Elec,"  July  9.- — A  reprint  of  an  .Xcademy  note  in  which  he  de- 
scribes the  determination  of  the  relative  value  of  the  period  during 
which  the  resistance  is  variable,  under  the  different  conditions  of 
resistance,  self-induction  and  capacity  and  circuit. 

EXHIBITION.— "L'Eclairage  Elec,"  July  2.— Brief  descrip- 
tions of  some  of  the  electric.il  exhibits  at  the  Conservatoire  des 
Arts  et  Metiers,  including  Guillaume's  magnetic  short  circuit,  de- 
scribed elsewhere,  Richard's  energy  meter,  which  reads  directly 
and  at  the  same  time  registers,  and  some  measuring  instruments  by 
Deiiiichel,  one  of    which  is  a  double  rate  meter. 

I'KIZES. — "Elek.  Zeit.,"  July  14. — A  list  of  the  prizes,  as  far  as 
tlic>  concern  electrical  subjects,  ofl'cred  by  the  Industriid  Society 
of   .Muelhausen. 


CANADIAN  ELECTRICAL  ASSOCIATION.— "Can.  Elec. 
News,"  July.— A  very  full  record  of  the  proceedings  of  this  meet- 
ing, with  reprints  of  the  papers  and  (he  discitssions.  Some  of  these 
have  already  been  noticed  in  the  "Ivleclrical  World." 

CI'NTRAL  STATION  CURRIsNTS  IN  ELI-XTROTl  ll'.N  \- 
IM'^UTICS.  Jones.  "Jour,  of  l\rty,"  June.  -.X  sIumI  arliclc  nn  'he 
Hertzslciii  apparatus.  > 
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Automatic  Cut-In  and  Cut-Out  Rlcctrlc  Time  Switch. 
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switcli,  Operated  by  an  electro  magnet  in  conjunction  with  a  lever  and  spring, 
whereby  an  instantaneous  bicak  or  opening  and  closing  of  the  circuit  is  ob- 
tained, the  operating  current  being  controlled  by  an  eight-day  clock  movement. 
Two  discs  or  dials  are  moimted  on  the  hour  stem  of  the  clock  movement,  and 
arc  held  in  position  by  means  of  an  adjustable  thumb  nut.  These  discs  or 
dials  are  divided  into  twenty-four  sections,  representing  the  hours  of  a  solar 
day.  Each  dial  has  a  zero  point  notched  in  the  periphery,  which  allows  a 
lever  or  contact  arm  to  drop  at  the  zero  point.  When  time  of  switching  on 
arrives  (small  dial)  this  contact  arm  closes  a  circuit  through  one  of  the  magnet 
coilsi  which,  acting  on  the  lever  and  spring  referred  to,  closes  the  knife  switch. 
thereby  completing  circuit.  This  action  of  the  magnet  in  turn  opens  the  knife 
switch  when  the  time  arrives  (large  dial)  for  the  cutting  out  of  the  lights  or 
supply  of  current  to  the  circuit.  The  current  that  is  utilized  in  operating  the 
magnets   is  controlled   by   circuit   breakers,   which   prevent   a   constant   flow   of 


Automatic  Time  Switch. 

current  passing  through  the  magnet  coils,  therefore  no  current  is  consumed  in 
throwing  the  switch  except  when  the  time  arrives  for  switching  on  and  off, 
and  then  only  for  a  period  of  a  second  of  time.  This  makes  the  action  of  the 
switch  positive  and  prevents  any  injury  to  the  magnets  from  an  excessive  flow 
of  current. 

This  switch  will  automatically  switch  on  or  oflf  a  given  number  of  lights  or 
quantity  of  current  at  a  predetermined  time,  and  will  perform  its  work  in  a 
satisfactory  manner,  owing  to  the  reliability  of  the  switch  in  its  electrical  and 
mechanical  construction  and  the  accuracy  of  time  when  both  of  the  above  ac- 
tions take  place.  It  will  effect  an  immense  saving  that  will  accrue  to  the  con- 
sumer of  current  on  the  meter  basis,  and  likewise  to  the  producer  of  illumi- 
nating companies  in  reduction  of  labor  necessary  for  switching,  aside  from 
the  saving  made  in  the  consumption  of  current  gained  in  having  all  street  arc 
light  switched  on  at  the  same  time.  The  switch  operates  and  performs  its 
work  successfully  on  direct  current  two  or  three  wire  systems. 


Improved  Electric  Heaters. 

In  constructing  an  electric  heater  the  object  sought  is  to  transfer  the  heat 
generated  in  the  device  to  the  surrounding  air.  It  is  evident,  therefore,  that 
the  greater  the  surface  of  the  heating  device  exposed  to  the  air  the  more 
readily  will  the  heat  be  dissipated. 

Some  improved  forms  of  heaters  have  been  brought  out  by  the  Gold  Street 
Car  Heating  Company,  of  New  York.  The  resistance  coils  are  supported  in 
such  a  way  that  the  support  itself,  while  holding  the  wire  firmly  in  place  and 
not   permitting   vibration,    offers   the   least    possible  amount   of   friction    of   the 
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flow  of  air  through  the  heater.  The  support  consists  of  a  one-fourth  inch  steel 
rod,  which  is  thoroughly  covered  with  an  insulating  enamel  burned  on  the 
rod  at  a  temperature  of  over  2000  degrees.  This  enamel  is  said  to  be  an  ex- 
cellent non-conductor,  and  is  not  aflfecled  by  any  heat  to  which  it  will  have 
to  be  subjected  in  practice.  The  rod  is  in  wave  form,  as  shown  in  Fig.  i,  and 
the  resistance  coil  when  slipped  onto  it  is  supported  in  the  manner  indicated 
in  the  illustration. 

The  composition  of  tlie  resistance  wfrc  itself  has  been  the  subject  of  special 
attention,  and  is  said  to  combine  high  resistance  with  non-corrosive  qualities. 
The  wire  has  been  tried  under  all  conditions,  and  has  never  failed.  The  re- 
sistance coil  is  wound  on  an  open  pitch,  so  that  when  it  is  placed  on  the  rod 
it  is  in  its  natural  condition  and  not  subjected  to  any  strain  whatever.  By 
this  form  of  construction  a  large  amount  of  wire  can  be  placed  in  a  small 
compass  without  resorting  to  the  use  of  a  bulky  and  solid  core,  at  the  same 
time  an  even  temperature  on  the  wire  itself  is  secured  and  free  circulation  of 
air  through  the  coil  obtained.  It  is  stated  that  tests  of  these  improved  coils 
show  that  they  have  at  least  30  per  cent,  greater  efficiency  than  other  heaters  of 


tins    class      The   company    is    using    this    forn.    of   construction    in    all    electric 

heaters  which  it  now  manufactures.  t'ccinc 

An  improved  form  of  electric  car  heater  sets  into  the  panel  under  the  seat 

VrTvidel  M  "'"  '""^  ""^^  "■'"'  "'■=  ■">""■  I'  -  "-'•  """  -bestos,  and 
s  provided  w,.h  an  a,r  space  at  the  top.  The  coils  are  so  arranged  tha  the 
"Pper  sets  are  m  multiple  and  the  lower  set  in  single  series.    uLlly  s  x  of 
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Fig 


these  heaters  are  apphed  to  a  24-foot  car,  and  the  heat  graduated  to  three 
different  degrees  by  turning  the  handle  of  a  switch  (o  any  one  of  the  three 
different  points.  Fig.  z  shows  an  interior  view  of  a  small-size  panel  heater 
The  coil  used  in  this  heater  and  the  support  are  the  same  as  those  used  in  the 
three-degree  heater. 

The  Gold  standard  electric  heater  is  shown  in  Fig.  3.  It  consists  of  three 
improved  resistance  coils  and  supports  placed  in  series.  These  rest  on  porce- 
lain plugs  or  caps  at  either  end.  and  are  incased  in  a  cylindrical  perforated 
sheet-iron  casing.  The  heater  is  3  inches  in  diameter  and  20  inches  long  and 
.s  commended  for  its  simple  construction  and  efficiency.  It  is  particulariy 
adapted  for  cross-seat  cars.  It  is  claimed  that  perfect  uniformity  of  distribu- 
tion of  the  heat  can  always  be  secured  by  the  use  of  these  heaters,  for  the  rea- 
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son  that  they  can  be  placed  about  the  car  in  such  a  way  that  this  condition 
can  always  be  maintained.  The  heaters  are  light  in  weight,  and  their  dura- 
bility is  guaranteed. 

The  company  manufactures  besides  those  above  enumerated  electric  heaters 
of  different  styles  and  sizes  for  dwellings,  office  buildings,  etc.  The  portable 
heaters  are  fitted  with  a  three-point  switch,  making  it  possible  to  give  three 
different  degrees  of  temperature.  They  are  provided  with  a  flexible  cord  with 
plug  attached  so  that  it  may  be  connected  to  an  ordinarv  lamp  socket  It  is 
compact,  efficient  and  ornamental,  and  is  of  small  weight,  so  that  it  can  be 
easily  moved  about  from  one  room  to  another. 


Narrow=Qauge  Railway  Motor. 

The  operation  of  a  narrow  gauge  road  demands  a  railway  motor  occupying 
a  more  restricted  space  than  the  motor  built  for  standard  gauge  roads  while 
giving  the  same  power.  The  General  Electric  Company  has  manufactured 
narrow  gauge  motors  for  some  time  past,  and  many  are  in  actual  service  giving 
It  IS  stated,  a  high  degree  of  satisfaction.  One  type  of  narrow  gauge  motor 
now  built  IS  the  GE.58,  which  resembles  in  outer  appearance  the  standard 
gauge  motor,  and  has  an  output  of  37  horse-pow-er,  based  on  the  standard  Gen- 
eral Electric  rating,  i.  e.,  a  maximum  rise  of  75°  centigrade  in  the  temperature 
of  the  windings  after  a  run  of  one  hour  at  rated  load,  the  temperature  of  the 
surrounding  air  not  exceeding  25°  C.  This  motor  is  built  for  comparatively 
heavy  service  in  which  the  GE-52  motor  would  be  too  light,  and  is  especially 
desirable  in  cases  of  combined  city  and  interurban  service,  with  moderately 
high  speeds  and  heavy  traffic.  While  designed  for  a  minimum  gauge  of  one 
metre  (3914  inches),  the  GE-58  may  be  used  with  wider  gauge  roads. 

The  magnet  frame  is  made  of  soft  steel  of  high  magnetic  permeability,  cast 
in  two  bowl-shaped  halves.  The  frame  is  divided  in  a  horizontal  plane',  and 
the  two  parts  when  bolted  together  completely  inclose  and  protect  the  arma- 
ture, commutator  brush  holders  and  field  coils.  Extension  pieces  are  cast  on 
the  top  at  each  end,  and  extend  over  and  partly  inclose  the  car  axle.  To  the 
under  side  of  these  extension  pieces  are  bolted  the  axle  bearing  caps  bored  out 
to  support  and  inclose  the  axle  linings.  The  armature  supports  are  made  by 
bolting  the  bearing  caps  to  the  under  side  of  the  top  frame  at  each  end  and  bor- 
ing them  to  receive  the  linings.  The  bottom  frame  is  secured  to  the  top  frame 
by  bolts  so  hinged  that  when  the  rear  bolts  are  removed  the  lower  frame  will 
swing  down,  exposing  the  armature  and  field  coils  for  inspection  and  cleaning. 
In  this  position  the  bottom  field  coils  may  be  easily  taken  out,  while  by  re- 
moving the  armature  caps  and  the  bottom  half  of  the  gear  case  the  armature 
and  top  field  coils  may  be  easily  removed. 

A  large  opening  is  provided  in  the  top  frame  just  over  the  commutatpr. 
through  which  the  commutator,  brush  holders  and  brushes  can  be  inspected 
and  worn-out  brushes  replaced.  Through  the  same  opening  it  is  possible  to 
remove  the  brush-holder  yoke  and  brush-holder  bodies. 

The  armature  bearing  linings  are  made  of  machined  cast  iron,  with  threc- 
sixteenth-inch  Babbitt  metal  swaged  hard  and  bored  to  the  proper  size  to  fit 
the  shaft.  The  bearing  of  the  commutator  end  is  2^x6  5-16  inches,  and  on  the 
pinion  end  3X7?b  inches.  The  axle  bearing  linings  are  similar  to  the  armature 
bearing  linings,  and  are  8  inches  in  length  and  of  the  required  diameter  to  fit 
the  car  axle.  The  upper  supports  for  these  linings  are  cast  with  the  upper 
frame;  the  lower  supports  are  caps  bolted  to  the  upper  support.  All  bearings 
on  the  motor  are  provided  with  grease  boxes  and  oil  cellars  of  sufficient 
capacity  for  thorough  lubrication. 

The  motor  has  lour  field  coils,  two  in  each  frame,  placed  at  an  angle  of  45° 
from  the  split,  and  held  in  place  by  pressed  steel  flanges,  or  spool  holders, 
clamped  by  projections  on  the  laminated  pole  pieces.  The  pole  pieces  are  held 
in  place  by  through  bolts,  with  nuts  on  the  outside  of  the  frame,  the  coils  be- 
ing placed  in  position  when  the  pole  pieces  arc  bolted  to  the  frame.  The  field 
coils  are  wound  with  round  wire  insulated  with  asbestos,  and  arc  substantially 
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insulated  over  all  'with  wrappings  of  varnished  cloth  and  tape.  The  insulation 
between  field  coils  and  motor  frame  is  tested  by  5000  volts  alternating  sufficient 
to  thoroughly  prove  the  quality  of  the  insulation. 

The  armature  is  of  the  well-known  iron-clad  type,  and  is  141/2  inches  in  di- 
ameter, with  a  spread  of  65^  inches.  There  are  thirty-three  slots,  and  each  slot 
contains  three  coils,  collected  together  and  insulated  so  as  to  form  one  triple 
coil.  Hence  there  are  thirty-three  triple  coils  connected  with  ninety-nine  com- 
mutator bars.  A  small  number  of  coils  is  of  special  advantage  when  an  arma- 
ture has  to  be  repaired,  and  the  method  of  forming  the  coils  into  groups  of 
three  admits  of  substantial  insulation  of  high  quality.  The  insulation  of  the 
coils     consists     of     specially     prepared     tape     and     cloth,     which     has     high 


GE-58  Motor. 


insulating  qualities,  and  is  .impervious  to  moisture.  When  the  coils  arc 
in  place  on  the  armature  core  they  will  withstand  without  injury  a  high 
potential  test  of  2500  volts  between  the  windings  and  the  core. 

The  commutator  is  10  inches  in  diameter.  Its  segments  are  4^  inches  long 
with  a  wearing  depth  of  i  inch,  and  are  insulated  from  the  shell  by  cone 
clamping  insulations  of  the  best  quality  of  pressed  mica..  The  completed  com- 
mutator is  tested  by  5000  volts  between  segments  and  shell,  and  500  volts  be- 
tween adjacent  segments. 

The  brush  holders  of  cast  brass  are  constructed  to  receive  two  carbon 
brushes  per  holder.    The  brushes  are  t^x2%xl4  inches. 

GE-58  motors  are  adapted  to  nose,  yoke  or  side-bar  suspension.  When  the 
motor  is  mounted  on  33-inch  wheels  the  clearance  between  the  bottom  of  the 
motor  frame  and  the  top  of  the  rails  is  4%  inches;  the  clearance  between  the 
bottom  of  the  gear  case  and  the  top  of  the  track  is  4I4  inches.  The  motor  with- 
out gear  or  gear  case  weighs  1865  pounds,  and  complete,  with  both  gear  and 
gear  case,  weighs  2150  pounds. 


Magneto  Bell  of  New  Design. 


The  accompanying  illustrations  show  a  magneto  bell  of  new  design,  manufac- 
tured   by    the    Williams    Electric    Company,    Cleveland,    Ohio.    The    generator 


Fifi.  2. 

(Fig.  I)  h.i«  Ihrrc  powerful  horncvhoc  mnicnclA  tlircc-ciKlillin  of  nn  Inch  in 
Ihlckncmi  und  t'A  inchrx  in  width.  ThcHc  mngncts  arc  held  clone  togrlher  onio 
the  pole  piece*  by  hrk%%  bolU,  there  being  practicnlly  no  Kpacc  between  the 
central  and  outer  magneto.  The  uniform  dtnlribulion  of  the  mnRnctiiim  around 
the  curved  kurface*  of  the  pole  piecci  U  nccomplljihed  by  mennii  of  contiict 
plates  shown  in  Fifr.  a.  Each  contact  plate  lia«  two  car*  turned  inwardly  to  hold 
it  In  position  on  the  pole  piece,  and  hn<i  aUo  four  can  turned  outwardly  to 
hold  the  permanent  magnets  rigidly  in  poitltlon.    Three  sections  of  the  conlacl 


plate  are  left  flat  or  straight,  so  as  to  make  a  good  contact  surface  on  the 
permanent  magnets,  and  two  portions  are  formed  so  as  to  make  curves  coinci- 
dent with  the  outside  curvature  of  the  pole  pieces.  By  this  arrangement  a 
better  contact  is  obtained  than  in  the  old  way,  and  at  the  same  time  a  greater 
effective  length  of  permanent  magnetism.  The  end  plates,  which  hold  the  shaft 
bearings,  are  punched  from  heavy  brass,  and  have  riveted  into  them  long  brass 
bearings,  which  insure  a  quietly  running  machine  for  a  long  period  of  time. 
These  plates  are  practically  self-centring.  This  feature  is  a  very  important 
one  in  making  repairs  on  the  generator.  The  machine  can  be  taken  apart  and 
reassembled  without  the  use  of  any  special  tools  or  appliances  and  with  but 
little  trouble.     It  is  equipped  with  a  reliable  clutch  form  of  automatic  shunt    or 


Fig.  I. 

cut-out  which,  by  reason  of  its  simplicity  of  construction,  is  not  liable  to  get 
out  of  order. 

The  driving  gear,  it  is  claimed,  embodies  an  entirely  new  principle  in  gear- 
ing. It  is  placed  on  the  left-hand  side  of  the  generator,  so  as  to  avoid  unequal 
wear  on  the  gear  bearings.  With  this  construction  the  proper  centre  distances 
between  the  gear  shafts  is  maintained  indefinitely. 

The  gear  is  made  from  a  brass  punching,  radially  corrugated  for  the  purpose 
of  distributing  its  tooth  surface  over  the  surface  of  the  pinion  in  a  uniform 
manner.  This  gear,  it  is  stated,  will  not  only  last  longer,  but  will  run  quieter 
during  its  life  than  will  a  wide-face  cast-cut  gear. 

The  pinion  is  attached  to  the  armature  shaft  by  means  of  a  key  and  ma- 
chine screw,  and  can  be  taken  off  and  replaced  with  great  ease.  This  little 
feature  is  of  great  convenience  when  repairs  are  necessary. 

The  ringer,  Fig.  3,  is  a  new  departure  in  this  line.  It  has  but  a  single  core, 
which  is  parallel  with  the  vibrating  armature.  The  core  heads  or  end  pieces 
are  formed  up  of  Swedish  iron,  and  arc  swaged  onto  the  core  under  an  enor- 
mous pressure,  which  practically  welds  them  to  the  core,  thus  forming  a  very 
perfect  magnetic  joint.  The  hamniur  strikes  a  very  hard  and  stiff  blow  to  the 
gongs,  and  acts  in  unison  with  the  generator  pulsations,  whatever  their 
frequency.  This  is  a  valuable  feature  in  toll-line  signaling,  where  sharp,  clear 
and  distinct  tones  are  almost  an  absolute  necessity. 

The  magneto  complete  is  provided  with  a  long  lever  gravity  switch  hook, 
with  Craig  silver  conlacl  pieces  firmly  attached  to  a  hard-rubber  block,  the 
block  and  hook  being  mounted  in  such  a  way  as  to  make  the  switch  hook 
entirely  self-contained. 

The  rccciver-cord  binding  posts  are  unique  in  design.  Tliey  form  a  lock 
for  the  cord  tips,  and  hold  like  a  vise,  preventing  the  tips  from  working  loose 
and  dropping  out. 
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Thr«ir  miuhincH  nrc  wound  to  ring  ihrongh  any  resistance,  fi  ( 
uf  HM»oo  ohnin  up  to  i5o,<hk>  ohmii, 

The  Willinmn  KIrclric  (onipiiny  fttnlct*  tluil  iln  object  in  dcr^iKuing  tluH  ma- 
chine WAH  to  conHlruct  n  niiiKneto  bell  that  woulil  IiihI  Indefinitely  and  require 
the  fewrit  rcpnlrfi  at  the  lenfit  poM<tib1c  cohI  in  time  and  money,  luul  Kmit  care 
wni  bcHtowcil  in  producing  the  fininhrd  machine.  The  company  Ih  dcHlRning 
nn  cfTicirnt  brldginK  bell,  which  It  ciniins  will  iw.l  infiingr  any  rxinting  patent. 
It  will  noon  be  ready  fur  the  market. 
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^Financial  UntclliGcnce. 


THE  ERIE  TELEGRAPH  &  TELEPHONE  COMPANY  has  declared  divi- 
dend No.  59  of  I  per  cent.,  payable  August  15. 

Special  (Torresponbence^ 

New  York  Note. 


office  of  Thf  Ri.EcTKicAi  World,  I 
QMurray  St..  New  YoRK.Aujfust   1,1898.      t 
THE  WESTERN  UNION  TELEGRAPH  COMPANY'S  'central  cable  office 
has  been   ordered   by   the  West   India   &    Panama   Telegraph    Company,    which 
operates  the  submarine  cables  between  Jamaica  and  Porto  Rico,  to  decline  mes- 
sages for  all  stations  in  Porto  Rico  except  San  Juan. 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo.  N.  Y.,  July  30. 1898. 

THE  BUFFAL(.)  RAILWAY  COMPANY  is  burying  its  feed  wires  on  the 
Niagara  street  line  in  order  to  be  in  advance  of  the  new  pavement.  This  ap- 
pears to  be  done  voluntarily,  and  is  a  curious  commentary  on  the  attitude  of 
electrical  companies  a  few  years  ago,  when  it  was  maintained  that  the  high 
potential  currents  could  never  be  put  under  ground. 

IT  IS  ANNOUNCED  that  the  Lockport  line  of  trolley  road  that  is  to  in- 
clude the  Erie  Railroad  line  between  Tonawanda  and  Lockport.  will  be  opened 
within  ten  days,  though  the  exact  date  is  not  yet  set.  It  is  probable  that  part  of 
the  Buffalo  City  Company's  line  will  have  to  be  used  to  get  across  the  steam 
lines  in  the  north  part  of  the  city. 

THE  BUFFALO  VALLEY  trolley  line  has  obtained  its  franchise  from  the 
Railroad  Commission,  and  will  now  proceed  to  secure  the  right  of  way,  most 
of  which  can  be  had  for  the  asking.  The  undertaking  involves  considerable 
engineering  work,  as  the  road  will  have  to  cross  Buffalo  Creek  twelve  times, 
and  there  will  need  to  be  two  other  bridges  in  the  27  miles  of  track.  This  is 
a  rich  valley,  through  which  the  stream  wanders  from  side  to  side  in  a  way  that 
makes  numerous  bridges  necessary. 


PITT5BURQ  Note. 


Pittsburg.  Pa.,  Julv  30.  1898. 
INSPECTING  THE  WESTINGHOUSE  WORKS.-On  July  30  on  the  in- 
vitation of  the  Westinghouse  Electric  Manufacturing  Company  and  the  West- 
inghouse  Machine  Company,  500  prominent  business  men  and  engineers  of 
Pittsburg  inspected  the  works  of  these  companies  at  East  Pittsburg.  These 
two  concerns  will  ship  some  large  engines  and  generators  to  London.  Three 
of  the  engines  are  of  2000  horse-power,  and  will  be  direct-coupled  to  Westing- 
house  generators,  each  of  ixxx)  horse-power.  These  engines  and  generators  are 
for  the  Metropolitan  Electric  Supply  Corporation,  London. 


St.  Louis  Notes. 


St.  Louis.  Mo.,  July  29  1898. 

THE  STATE  SUPREME  COURT  by  mandamus  has  ordered  the  Board  of 
Public  Improvements  to  grant  the  National  Subway  Company  the  right  to 
connect  its  conduits  on  Olive  Street  with  the  buildings  along  the  route. 

THE  COLLINSVILLE  ELECTRIC  LINE.— The  promoters  of  the  new 
electric  line  between  East  St.  Louis  and  Collinsville  have  decided  to  push  the 
work.  It  will  probably  be  named  the  Monks  Mound  route,  as  it  will  run 
within  a  few  yards  of  the  historic  Monks'  or  Cahokea  Mound. 

THE  CITY  COUNSELOR  has  submitted  to  the  Board  of  Public  Improve- 
ments his  opinion  on  the  application  of  the  Bell  Telephone  Company  for  per- 
mission to  erect  poles  in  certain  alleys  in  the  subway  district.  He  says  the 
board  is  the  legal  judge  of  the  necessity  for  the  erection  of  poles,  and  that  un- 
less the  board  is  convinced  there  is  no  necessity  it  has  no  right  to  refuse  the 
applications  for  permits  as  made  by  the  company. 

THE  FRANCHISE  measure  allowing  the  Lindell  Railway  to  merge  into  one 
grant  all  the  franchises  it  holds  at  present  has  been  favorably  reported  to  the 
City  Council.  It  provides  for  connecting  loops  and  lines  between  the  various 
divisions  of  the  road.  It  also  provides  that  transfers  shall  be  given  over  all  the 
different  divisions  at  eighteen  different  points;  that  the  road  shall  pay  to  the 
city,  two  years  after  the  ordinance  is  approved,  $28,000  for  six  years,  $32,000  for 
the  next  eight  years,  3  per  cent,  of  gross  earnings  for  the  next  ten  years,  3]^ 
per  cent,  for  the  next  nine  years  and  4  per  cent,  for  the  last  nine  years.  In 
exchange  for  this  the  city  extends  the  franchise  for  all  the  roads  till  1942,  and 
allows  the  construction  of  numerous  loops  and  connecting  lines. 


Mexico  Notes. 


Monterey,  Mexico,  July  45,  1898. 
IT  IS  REPORTED  here  that  an  American  syndicate  is  arranging  to  build 
an  electric  street  railway  system  in  Tampico. 
THE   BUILDING   occupied   by   the   Federal   Telegraph    Company's   general 


offices  in  the  city  of  Mexico  has  just  been   equipped  with  a  technical  depart- 
ment in  which  the  most  modern  electrical  appliances  have  been  installed. 

A  SYNDICATE  of  Mexican  capitalists  of  the  city  of  Mexico  has  petitioned 
the  Mexican  Government  for  a  concession  to  establish  a  large  street  car  manu- 
factory in  that  city.  Recently  mechanics  in  that  city  constructed  two  cars  for 
the  Federal  District  Street  Railway  Company  of  the  city  of  Mexico  and  their 
work  was  so  well  done  as  to  call  forth  much  favorable  comment  from  high  gov- 
ernment officials. 

ADVICES  have  reached  here  of  the  opening  of  a  tramway,  which  runs  for 
a  distance  of  about  45  miles  through  the  heavy  mountainous  section  between 
San  Antonio,  a  station  on  the  Mexican  Southern  Railroad,  to  the  town  of  Chil- 
chotla,  in  the  district  of  Tiotitlan,  State  of  Oaxaca.  It  is  reported  that  the  road 
is  to  be  equipped  with  electric  traction  in  the  near  future.  The  road  passes 
through  a  rich  coffee  section. 


Pacific  Coast  Notes. 


S.4N-  Francisco.  Cal..  July  17, 1898. 

THE  EAGLE  &  SHAWMUT  MINING  COMPANY,  of  Jacksonville, 
Tuolumne  County,  Cal.,  is  seriously  considering  a  proposition  to  install  an  elec- 
tric generating  and  transmission  plant,  to  be  operated  by  water  power. 

THE  OLYMPIA  LIGHT  &  POWER  COMPANY,  of  Olympia,  Wash.,  re- 
cently lost  its  car  barn  and  rolling  stock  by  a  night  fire.  The  loss  amounted 
to  about  ?iS,ooo,  and  the  cause  of  the  fire  is  nnknown.  The  cars  will  be  re- 
placed as  soon  as  possible. 

THE  LOS  ANGELES  LIGHTING  COMPANY'S  bid  was  finally  accepted 
by  the  city  of  Los  Angeles.  Each  street  lamp  will  cost  $6.50  per  month.  The 
masts  will  be  retained  and  180  lamps  will  be  added.  The  reduced  rate  will  save 
the  city  about  $20,000  a  year. 

THE  FORT  WAYNE  ELECTRIC  CORPORATION  has  just  shipped  from 
its  San  Francisco  agency  a  250-light  generator,  to  operate  focusing  lamps  in 
hydraulic  mining  in  Bolivia.  The  mines  are  owned  by  the  Yani  Development 
Syndicate.  'I he  plant  will  be  operated  by  a  Tuthill  water  wheel,  manufac- 
tured at  the  Oakland  Iron  Works.  The  method  of  working  is  similar  to  that  of 
the  great  North  Bloomfxeld  mine. 

THE  TRANSPORTS  of  the  four  fleets  which  have  left  San  Francisco  for  the 
Philippine  Islands  have  been  more  or  less  thoroughly  equipped  with  electric 
fans.  The  local  market  was  completely  cleared  of  direct-current  fans.  General 
Electric  fans  adapted  to  an  8o-volt  current  were  in  great  demand  for  use  on  the 
war  ships.  Many  fans  were  ordered  and  shipped  from  the  East  for  use  on  the 
transport  steamers  to  alleviate  the  suffering  of  the  men  from  overcrowding  in 
the  tropics. 


Canadian  Notes. 


Ottawa.  Ont ,  July  30.  1898. 
MR.    P.    E.    MARCHAND,   formerly    superintendent    for    R.    .\nderson,    has 
started  in  business  on  his  own  account,  as  electrical  contractor  and  mechanical 
expert,  at  1283^  Sparks  Street,  Ottawa. 

THE  AGREEMENT  between  the  city  of  Brantford.  Ont-,  and  the  Brantford 
Electric  &  Operating  Company  for  street  lighting  has  been  signed,  the  fran- 
chise being  for  ten  years.  The  company  will  expend  immediately  about  $10,000 
on  additional  plant. 

THE  PROJECT  to  produce  power  by  the  construction  of  a  channel  from 
the  Welland  to  the  Jordan  Rivers,  Ont.,  has  again  been  revived.  Mr.  Williani 
Pearson,  of  Oswego,  is  said  to  have  pronounced  the  scheme  feasible  from  an 
engineering  standpoint. 

A  PROPOSAL  is  to  be  made  to  the  City  Council  of  St.  John.  N.  B.,  to 
secure  legislation  to  take  over  the  property,  privileges  and  franchises  of  the  St. 
John  Electric  Street  Railway  Company,  to  be  conducted  by  the  city  in  the 
interests  of  the  ratepayers. 

THE  OTTAWA  ELECTRICAL  ASSOCIATION  has  been  formed,  and 
officers  elected  as  follows:  Honorary  president.  Thomas  Ahearn;  president,  J. 
Murphy;  vice-president,  P.  E.  Marchand;  secretary,  E.  Bailey;  treasurer,  B. 
Nolan.  The  objects  of  the  association  are  the  advancement  of  education  and 
mutual  help. 

EX-MAYOR  ELLIOTT,  of  Brantford,  Ont.,  representing  the  syndicate  which 
has  undertaken  the  .construction  of  the  proposed  new  railway  between  Brant- 
ford and  the  city  of  Woodstock,  has  just  been  conferring  with  Toronto  mem- 
bers of  the  syndicate  respecting  arrangements  for  an  early  start  in  building 
the  road.  Mr.  D.  A.  Middleton,  of  Ottawa,  has  just  completed  a  survey  of  the 
road,  which  traverses  as  fine  a  stretch  of  agricultural  country  as  is  to  be  found 
in  Canada,  and  is  particularly  adapted  for  railway  construction,  the  average  per 
mile  of  cost  of  construction  being  about  10  per  cent,  less  than  the  ordinary 
estimate.  The  new  line  will  he  26  miles  in  length.  It  is  expected  that  active 
operations  will  commence  on  September  i  next. 


French  Notes. 

(From   Our  Own  Correspondeot.) 

Paris,  July  4.  1898. 
PRIZE    FOR    A    LOW    CANDLE-POWER    LAMP.— The    Society    for    the 
Encouragement  of  National   Industry  has  offered  a  prize  of  2000  francs  for  an 
electric   incandescent  lamp   having  a  candle-power  not   to  exceed   two  decimal 
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candles,  and  to  consume  o.i  of  an  ampere  at  a  pressure  of  lOO  vults.  Tlie  prize 
will  be  awarded  in  1899,  if  tlie  requirements  have  been  successfully  met.  If  the 
problem  is  not  entirely  solved,  however,  the  society  reserves  the  right  to  record 
the  results  obtained.  Models,  descriptions,  specimens,  etc.,  should  be  addressed 
to  the  office  of  the  secretary  of  the  society,  44  rue  de  Rennes,  before  Decem- 
ber 31,  189S. 

ELECTRICAL  APPARATUS.— The  utilization  of  electric  energy  for 
various  purposes  in  domestic  life  and  in  the  smaller  industries  is  realized  more 
and  more,  and  special  applications  have  already  been  made  in  a  very  great 
number  of  cases  in  France,  as  well  as  abroad.  A  prize  of  2000  francs  will  be 
given  in  the  year  1900  to  the  inventor  of  a  collection  of  apparatus  and  tools 
electrically  operated,  for  the  above  named  purposes,  and  applying  to  a 
special  trade  or  small  industry  which  shall  be  determined  upon,  either  manu- 
facturing, agriculture  or  otherwise.  The  models,  memoirs,  descriptions, 
samples,  etc.,  should  be  sent,  postpaid,  to  the  secretary  of  the  Society  of 
Encouragement  of  the  National  Industry,  44  rue  de  Rennes.  They  must  be 
sent  before  December  31,  1899. 

SILVERING,  GILDING,  COPPERING  AND  NICKELING  ALUMI- 
NUM.—According  to  a  recent  process  patented  by  Messieurs  Lenseigne  and 
Leblanc,  aluminum  objects,  in  order  to  be  covered  electrolytically  with  other 
metals,  are  freed  from  verdigris  by  a  diluted  solution  of  soda  or  of  caustic 
potash,  or  in  a  solution  of  hydrochloric  acid  diluted  one-tenth.  They  are  then 
submitted  to  a  vigorous  brushing  in  pure  water.  Thus  prepared,  the  objects 
can  be  covered  with  a  layer  of  gold,  silver,  copper  or  nickel  by  means  of  the 
following  baths:  Gold— Chloride  of  gold,  40  grams;  cyanide  of  potassium,  40 
grams;  phosphate  of  sodium,  40  grams;  distilled  water,  2  litres.  Silver-Nitrate 
of  silver,  20  grams;  cyanide  of  potassium,  40  grams;  phosphate  of  sodium,  40 
grams;  distilled  water,  i  litre.  Copper— Cyanide  of  copper,  300  grams;  cyanide 
of  potassium,  450  grams;  phosphate  of  sodium,  450  grams;  distilled  water,  5 
litres.  Nickel— Chloride  of  nickel,  70  grams;  phosphate  of  sodium,  70  grams; 
distilled  water,  i  litre.  These  baths  must  be  heated  between  60  and  70  degrees 
C,  and  the  temperature  must  be  maintained  constant  during  the  entire  opera- 
tion. The  anodes  must  be  of  the  same  metal  as  that  which  is  in  solution  in  the 
bath. 

SUBMARINE  TELEGRAPHY.— At  the  Academy  of  Sciences,  M.  A.  Cornu 
presented  the  memoir  of  M.  E.  Hardy  "On  Some  Experiments  of  Submarine 
Acoustic  Telegraphy,  with  the  Aid  of  a  Microphone  with  Pivots."  We  know 
that  the  sonorous  vibrations  are  conveyed  through  the  water  at  great  distances, 
but  as  the  amplitude  of  the  vibrations  is  weak,  in  order  to  perceive  from  afai 
the  submarine  noises  it  is  necessary  to  employ  apparatus  very  sensitive  to  the 
sonorous  vibrations,  but  entirely  resisting  to  the  exterior  perturbations.  The 
experiments  made  at  Cherbourg,  by  order  of  the  Minister  of  Marine,  have 
shown  the  great  superiority  of  microphones  with  pivots  for  this  kind  of  obser- 
vation, and  make  their  application  to  submarine  telegraphy  so  beneficial  that 
the  Minister  of  Marine  has  authorized  their  use.  The  microphone  with  pivots 
is  made  of  a  small  disc  of  carbon,  fixed  at  the  centre  of  the  vibrating  plate. 
The  elements  of  the  pivots  are  set  around  this  disc.  Each  pivotal  element 
is  composed  of  a  movable  portion,  with  counterweights,  in  order  to  regulate 
the  pressure  on  the  carbon.  A  small  quantity  of  mercury  surrounds  each  pivot, 
and  facilitates  the  passage  of  the  electric  current  through  the  movable  piece 
without  in  any  manner  interfering  with  its  mobility. 

THE  ELECTRIC  AUTOMOBILE  IN  FRA.NCE.— The  Professional  Syndi- 
cate of  Electrical  Industries,  the  Syndicate  of  Electrical  Machines  and  the 
Automobile  Club  of  France  have  organized,  through  the  initiative  and  under 
the  presidency  of  M.  E.  Sartiaux,  president  of  the  Professional  Syndicate  of 
Electrical  Industries,  a  "commission  for  the  studies  relative  to  furnishing 
electric  current  to  automobiles."  This  commission  is  composed  of  M.  E.  Sar- 
tiaux, president;  M.  E.  Hospitaller,  vi<re-president ;  M.  Geoffroy,  secretary; 
M.M.'  Bean,  Eschwege,  E.  Fontaine,  Geoffroy,  Herard,  Milde  de  la  Valette, 
members.  This  mixed  commission  has  for  its  object  to  organize,  at  first  in 
the  departments  of  the  Seine  and  the  Scinc-etOise,  then  in  the  whole  of  France, 
a  collection  of  ways  and  means  to  facilitate  the  charging  of  electric  vehicles, 
and  eventually  the  replacing  of  exhausted  accumulators  with  charged  accumu- 
lators. It  will  draw  up  a  map  and  a  list,  in  order  to  make  known  the  points 
where  the  recharges  could  be  effected  and  the  conditions  under  which  they  will 
be  done  (prices,  hours,  etc.).  It  will  endeavor  to  obtain  the  best  conditions 
possible,  or  to  promote  the  multiplication  of  these  points  in  such  a  manner  that 
in  a  few  years  an  cicctromobilc  will  be  capable  of  traversing  France  with  as 
much  facility  a>  an  automobile  with  petroleum  does  to-day. 

THE  PRIZE  COMPETITION  OF  AUTOMOBILE  CABS.-Thc  prize  com- 
petition of  automobile  cab«,  which  has  just  been  concluded,  was  organized  by 
the  Automobile  Club  of  France,  and  had  for  its  object  the  determination  of 
the  kind  of  vehicle  best  mitcd  for  city  «ervice.  Let  us  say  right  here,  that 
the  results  have  been  absolutely  conclusive.  They  have  demonstrated  that  the 
automobile  cab  complies  admirably  with  the  many  exigencies  of  city  traflic,  the 
riRorout  ttH»  to  which  Ibcy  have  been  submitted,  both  on  the  level  road,  as 
well  ai  on  the  uneven  road,  with  heavy  grades,  having  proven  this.  M.  Fores- 
tier.  InspcctorGentral  of  Bridges  and  Roads,  presided  over  the  commission 
that  had  charge  ol  the  competition,  which  commenced  on  June  1,  and  was 
concluded  on  Sunday,  June  11.  The  tests  imposed  consisted  of  nine  trijis 
about  Paris.  Each  carriage  was  accompanied  by  a  commissioner,  who  was  to 
make  a  report  and  note  a  -Mries  of  observations.  Of  the  twenty-six  carriages 
entered  only  twelve  look  pai '  m  the  prize  competition,  of  which  eleven  were 
electric  and  one  petroleum,  i/n  the  first  day  of  the  competition  the  weight  of 
every  vehicle  was  aicerlained.  I  he  carriages,  with  their  entire  coniplcmcnt  ol 
pa»eni(er»  and  bagitage,  set  out  "ii  the  road  which  goes  alongside  llic  .Seine, 
between  the  Bridge  ol  J'uleaux  and  that  of  Ncuilly,  On  this  part  of  the  route, 
which  is  level,  posts  were  creeled  at  disi.incc>  of  one  kilometre.  The  hrsl  step 
consisted  in  delcrmlning  the  coniumplion  of  current  while  running  on  the 
level.  For  that  purpose  the  carriages  traversed  a  distance  ol  inuo  metres,  going 
and  returning,  at  different  speed*.  With  regard  to  the  petroleum  carriages, 
they  measured  only  the  velocity.  The  carriagr*  were  then  run  over  (lie  road 
from  Suresnrs  to  Mont  Val^rien,  to  a  point  where  the  ascent  it,  in  Ihc  aver- 
age. 81  ftiillimetres  per  metre.  There,  over  a  distance  ol  500  metres,  lliey  pro- 
ceeded with  lesli  of  consumption  on  the  swrnt  in  the  same  manner  o«  for  tests 


of  consumption  on  the  level.  The  first  day  of  the  competition  was  concluded 
with  tests  of  braking  and  of  starting  on  an  ascent  averaging  120  millimetres 
per  metre.  Before  the  braking  tests,  the  carriage,  running  down  a  descent  at 
a  minimum  pace  of  10  kilometres  an  hour,  had  to  stop  quickly  on  a  given 
signal.  The  distance  traversed  from  the  moment  the  signal  was  given  until  the 
complete  stopping  of  the  carriage,  was  measured.  The  same  operation  was 
gone  through  during  the  ascent,  but  in  this  case  the  recoil,  or  fall-back,  after 
stoppage,  was  measured.  As  to  the  tests  for  starting  on  the  ascent,  they  were 
carried  on  in  the  same  manner  as  for  starting  on  the  level.  The  remaining 
days  of  the  competition,  from  June  2  to  June  10.  were  employed  in  making 
trips  in  Paris.  These  trips,  to  the  number  of  three,  were  laid  out  by  the 
Count  de  Chasseloup-Laubat;  their  distance  was  about  60  kilometres,  and  they 
were  chosen  so  that  they  would  present  all  the  difficulties  of  traffic  which  could 
be  encountered  in  Paris.  Each  carriage  was  to  make  these  three  trips  three 
times,  in  the  nine  consecutive  days,  at  the  rate  of  one  trip  per  day.  On  June 
II  were  repeated  the  tests  of  traction  of  the  first  day,  and  on  the  12th,  to  close 
the  competition,  the  carriages  made  the  journey  from  Paris  to  Versailles,  going 
a'nd  returning.  The  consumption  of  petroleum  of  carriage  No.  12,  the  only 
one  which  was  not  electric,  was  14  litres  per  day.  While  awaiting  the  report 
of  this  competition,  which  is  now  being  published,  and  which  will  inform  us 
of  all  the  details  of  these  interesting  trials,  we  will  give  the  list  of  prizes 
awarded  by  the  commission:  First-class  Carriages  with  Two  Seats — First  Prize: 
1000  francs.  Carriage  No.  25.  Cab,  with  electric  motor,  system  Jeantaud. 
Second  Prize:  600  francs.  Carriage  No.  13.  Coupe,  with  electric  motor,  system 
Jenatzy,  of  the  General  Transportation  Automobile  Company.  Second  Class, 
Carriages  with  Four  Seats— First  Prize:  1000  francs.  Carriage  No.  16  Coupe  a 
galerie,  with  electric  motor;  system,  Krieger, 


General  Bewe. 


New  Incorporations, 


THE  SILOAM  SPRINGS  TELEPHONE  COMPANY,  Clayton,  111.,  has 
been  organized,  with  a  capital  of  $1500.  The  incorporators  are  G.  L.  Thomp- 
son, John  Padgett  and  John  W.  Butz. 

THE  VIGO  LIGHT  &  POWER  COMPANY,  Terre  Haute,  Ind.,  has  been 
incorporated  with  a  capital  stock  of  $50,000.  The  incorporators  are  W.  R.  Mc- 
Keen,  H.  Ilolman,  James,  A.  J.  and  J.  A.  Crawford. 

THE  FAIRFIELD  TRACTION  COMANY,  Lancaster,  Ohio,  has  been 
formed  by  Henry  B.  Peters,  WilHsm  Davidson,  George  P.  Rising,  L.  N.  In- 
gram and  Frank  C.  Neeb,  with  a  capital  stock  of  $100,000. 

THE  ADAMS-BAGNALL  ELECTRIC  COMPANY,  Grand  Rapids,  Mich., 
has  been  incorporated  for  the  purpose  of  manufacturing  the  Adams- Bagnall 
inclosed  arc  lamp.    The  company  is  capitalized  at  $235,000. 

THE  EAST  ST.  LOUIS  &  COLLINSVILLE  ELECTRIC  RAILROAD 
COMPANY,  East  St.  Louis,  III.,  has  been  formed  with  a  capital  stock  of  $,2500. 
Among  those  interested  are  William  Orlgrier,  T.  T.  Ramey  and  W.  E.  Hadley. 

THE  CONSUMERS'  ELECTRIC  COMPANY,  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $30,000.  The  incorporators  are  A.  W. 
Oppmann,  Louis  Perczel,  Charles  P.  Salen,  John  Meckes  and  George  B. 
Merrell. 

THE  UNION  ELECTRIC  COMPANY.  Camden,  N.  J.,  has  been  incor- 
porated with  a  capital  stock  of  $6000.  The  incorporators  are  H.  George  Lewis. 
Charles  J.  Harr,  H.  G.  Kepler,  Charles  H.  Hagey,  Joseph  F.  McCarthy  and 
Samuel  H.   Richards. 

THE  TUXEDO  &  EMBLA  PARKS  WATER  &  ELECTRIC  LIGHT  COM^ 
PANY  has  been  incorporated  at  Baltimore,  Md.,  with  a  capital  stock  of  $25,000! 
Among  those  interested  in  the  company  are  G.  O.  Wilson,  H.  A.  Leonard, 
J.  H.  Ncudecker,  F.  E.  Wilson  and  W.  F.  Smith. 

THE  RIVESVILLE  &  MONTANA  TELEPHONE  COMPANY,  Rives- 
ville,  W.  Va.,  has  been  incorporated  with  a  capital  stock  of  $50,000.  Among 
those  interested  are  C.  E.  Gaskill,  F.  B.  Clayton,  J.  S.  Kooglc,  J.  D.  Arnett. 
F.  F.  Prickelt,  A.  S.  I'richard,  J.  S.  Cox  and  J.  G.  Floyd. 

THE  KINDERIIOOK  POWER  &  LIGHT  COMPANY.  Troy,  N.  Y.,  has 
been  incorporated  witli  a  capital  stock  of  $50,000.  The  following  arc  the  di- 
rectors of  the  new  cum[)any:  James  Purcell,  Valatie,  N.  Y. ;  James  R.  Uuglu's, 
James  Hogan  and  John  Ritz,  of  Stuyvesanl  Falls;  William  1),  JSarnes,  of 
Brainard. 


The  Telegraph  and  Telephone. 


ZANESVILLIC.  (JIIIO.— A  new  telephone  line  is  being  built  bttween  Zancs- 
villc  and  McConnellsvilU'. 

PEORIA,  ILL.— The  Citizens'  Telephone  Exchange  Company  will  petition 
the  City  Council  for  a  franchise. 

EVANSVJLLE,  IND.— The  KvansviJle  Tclcplione  Cmnpjuiy  ha-*  been  Kiiinted 
a  franchise  lo  conduct  business  in  this  city. 

BELLEFONTAINE,  OHIO. The  city  will  issue  $10,000  in  bunds  for  a  new 
fire-alarm  ByHtcm  and  headquarters  for  Ihc  fire  dcpnrlnient. 

SAVANNAH,  GA.-'J'hc  Ty"""  'I'elephnnc  C'ompany  has  obtained  permi.sHtun 
from  the  Council  of  thin  city  to  hulld  its  lines  within  the  cily  litnilH  lo  ilH 
exchange. 

DALT-AS,  TEX.-  A  frnnchiisc  hi  rin-l  and  opcralc-  n  district  nu-MHengcr  ser- 
vice, fire  and  police  IclrKn'pl*  I'"*'  I'ccn  Kranlrd  to  ( ».  J.  (Inrnian  and  assii- 
ciiilCN,  of  IhU  city. 

WAHASII,  INI).  The  Cmlral  Union  TcUphonr  Company  ih  picpariuK  tn 
build  a  new  Iomr  dintuncc  line  from  Goshen  to  Elkhart,  and  anolhrr  from 
GoHhen  to  Ligonicr, 

MAMAKONI-:CK,  N.  V.— The  New  York  Telephone  Cnmpiiny  (.iieiied  an 
cxchnnifc  in  thin  villoKC  on  AiigUKl  i.  'ihc  uflicr  in  In  the  bank  huildrnK. 
on  llie  llonlon  I'oul   Hntnl. 
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DENISON.  TEX.— A  company  of  Chickasaw  capitalists  will  build  a  telephone 
line  from  Tishomingo  to  Denison,  covering  the  greater  portion  of  the  eastern 
half  of  the  Chickasaw  nation. 

NILES,  MICH.— Dowagiac  capitalists  will  establish  a  new  telephone  system 
here  to  compete  with  the  Bell  interests.  It  is  stated  that  the  new  system  will 
be  connected  with  the  independent  long  distance  line. 

WARREN,  OHIO— A  small  telephone  war  is  imminent  in  Warren  and 
Niles.  The  Central  Union  Telephone  Company  has  been  charging  $i8,  $04  and 
$30  a  year,  and  the  new  company  has  made  its  rates  $12  and  $18. 

BELVIDERE,  ILL.— The  Belvidere  Telephone  Company  will  soon  begin 
the  construction  of  a  line  to  Kingston.  The  erection  of  this  line  will  give  this 
place  300  more  miles  of  telephone  connections  in  Northern  IlHnois  and  Iowa. 

MANSFIELD,  OHIO.— At  a  meeting  of  the  stockholders  of  the  Mansfield 
Telephone  Company,  recently  held,  most  of  the  stock  was  subscribed  for.  Ap- 
plication from  Mt.  Vernon  and  another  place  for  some  of  the  stock  were 
received. 

PEKIN,  ILL.— A  new  telephone  line  is  to  be  built  between  this  city  and 
Havana.  It  will  pass  through  Hainesvillr,  Spring  Lake,  Manito,  Forest  City 
and  other  places  which  have  heretofore  lacked  telephone  facilities.  A  copper 
metallic  line  will  be  built. 

LOWELL,  MASS.— The  New  England  Telephone  Company  will  build  dur- 
ing the  present  season  a  new  trunk  line  from  Machiasport  to  Calais,  Me., 
about  40  miles,  with  a  spur  line  about  12  miles  long  to  Lubec.  Also  a  trunk 
line  from  Manchester,  Vt.,  about  30  miles. 

SPARTANBURG,  S.  C— The  Home  Telephone  Company  has  applied  for  a 
charter,  and  expects  to  organize  soon  and  begin  work.  It  proposes  to  con- 
nect its  lines  to  about  twenty  neighboring  towns  in  three  or  four  counties. 
The  construction  work  will  be  of  the  best. 

ATCHISON,  IvAN.— Mayor  Donald  vetoed  the  ordinance  granting  a  fran- 
chise to  a  new  telephone  company  to  establish  an  exchange  in  this  city,  but 
the  Council  passed  the  ordinance  over  the  veto.  The  new  company  will  fix 
its  rates  at  $2  per  month  for  business  'phones  and  $1  for  residences. 

BEL  AIR,  MD.— The  Baltimore  &  Bel  Air  Telephone  Company  has  asked 
permission  of  the  County  Commissioners  of  Baltimore  County  to  string  tele- 
phone wires  from  Upper  Falls  to  FranklinvtUe,  and  thence  to  Jerusalem.  The 
Baltimore  &  Harford  Telephone  Company  has  asked  for  permission  to  string 
wires  from  Bradshaw  to  Reckord. 

SUMMIT,  N.  J.— There  is  a  small  war  between  the  Township  Committee 
and  the  New  York  &  New  Jersey  Telephone  Company,  which  has  taken  the 
form  of  the  destruction  of  property.  On  July  17  the  wires  and  cables  of  the 
telephone  company  were  cut  from  the  poles.  The  Township  Committee  de- 
clares that  the  wires  were  strung  without  a  franchise,  and  has  been  demanding 
that  the  poles  and  wires  be  taken  down.  After  the  work  of  destruction  was 
finished  the  telephone  company  set  a  gang  of  men  to  work  to  repair  the  dam- 
age.   The  men  were  not  interfered  with,  contrary  to  general  expectation. 

TRENTON,  N.  J.— The  State  Board  of  Taxation  has  disposed  of  two  appeals 
made  by  the  New  York  &  New  Jersey  Telephone  Company.  The  company 
appealed  from  an  assessed  valuation  of  $100,000  placed  on  its  property  in  Orange 
in  1897,  and  from  an  assessment  of  $43,000  on  its  Elizabeth  property  for  the  samt 
year,  but  the  board  fixed  it  at  $47,752.28.  The  company  asked  to  have  the 
Orange  valuation  reduced  to  $35,000.  In  the  Elizabeth  case,  the  board  sug- 
gested that  the  City  Solicitor  of  Elizabeth  and  Treasurer  Snow,  of  the  telephone 
company,  have  a  conference  and  seek  to  reach  an  agreement.  They  did  so,  and 
the  result  that  a  valuation  of  $40,000  agreed  upon  by  them  was  confirmed  by 
the  board. 

WASHINGTON,  D.  C. — Proceedings  have  been  commenced  in  the  District 
Supreme  Court  against  the  Chesapeake  &  Potomac  Telephone  Company  tor 
the  purpose  of  testing  the  recent  act  of  Congress,  1  educing  the  rate  for  tele- 
phone service  in  the  District.  An  application  for  a  mandamus  was  filed  by  Mr. 
O.  G.  Staples,  asking  that  the  telephone  comp"any  be  compelled  to  furnish  him 
with  a  telephone  service,  and  an  injunction  was  asked  by  J.  F.  Manning  & 
Co.,  enjoining  the  telephone  company  from  removing  its  instrument  from 
the  complainant's  office.  Both  of  these  suits  are  in  the  nature  of  test  cases,  and 
will,  it  is  stated,  be  vigorously  supported  by  the  Telephone  Subscribers'  Asso- 
ciation. It  is  understood  that  the  company  will  make  a  hard  fight  in  the  hope 
of  securing  an  adverse  decision  upon  the  new  law,  and  thus  be  enabled  to 
maintain  the  old  standard  of  rates. 


Electric  Light  and  Power. 


FLUSHING,  L.  L— The  Citizens'  Lighting  Company  of  Far  Rockaway  has 
been  sold  to  the  Oueens  Bcrough  Electric  Light  &  Power  Company  of  the 
same  place,  which  has  executed  a  mortgage  witli  the  Colonial  Trust  Company 
for  $250,000  at  5  per  cent. 

LIVINGSTON,  MONT.— The  electric  light  plant  of  this  city  was  almost 
entirely  destroyed  by  fire,  entailing  a  loss  of  $32,000.  There  was  an  insurance 
of  $24,000.  The  plant  was  the  property  of  the  1-ivingston  Water  Power  Com- 
pany, and  will  be  rebuilt  at  once. 

DULUTH,  MINN. — A  special  election  will  be  held  on  August  30  to  vote 
on  the  proposition  to  issue  bonds  to  the  amount  of  $100,000  for  a  municipal 
electric  light  plant.  The  Council  committee  has  submitted  a  report,  estimating 
the  cost  of  the  necessary  plant  at  $89,000. 

CHICAGO,  ILL.— Sealed  proposals  will  be  received  until  August  30  for  con- 
tracts for  the  erection  of  an  electrically  operated  traveling  crane  for  the  new 
pumping  station  at  Springfield  Avenue  and  Central  Park  Avenue,  in  this  city. 
The  proposals  must  be  made  out  on  the  blanks  furnished  at  the  office  of  the 
Department  of  Public  Works.  Mr.  L.  E.  McCann  is  the  Commissioner  of 
Public  Works. 

DETROIT,  MICH. —At  the  recent  meeting  of  the  public  lighting  commis- 
sion, Secretary  Starring  submitted  a  report  shuwing  that  the  average  cost  of 
operating  the  city  arc  lamps  during  the  year  was  $51.85,  against  $64.19  for  the 
preceding  year.    The  total  expenditures  for  1744  arc  lights  was  $90,439.85.     Dur- 


ing the  year  the  aggregate  current  generated  was  3,28i,6i5-kw  hours,  of  which 
2,975,019  were  used  for  arc  lighting  and  306,596  for  incandescent  lighting. 

KALAMAZOO,  MICH.— The  Kalamazoo  Electric  Company  has  passed  into 
new  hands,  Mr.  W.  A.  Foote,  of  Jackson,  having  purchased  a  three-fourths 
interest  in  it.  The  new  organization,  which  has  a  capitalization  of  $100,000,  is 
officered  by  the  following  named  gentlemen:  President,  W.  A.  Foote,  of  Jack- 
son; secretary,  S.  S.  Hulburt,  of  Battle  Creek;  treasurer,  B.  Foote,  of  Jackson. 
Mr.  W.  A.  Foote  is  interested  in  the  Jackson,  Albion  and  Battle  Creek 
electric  companies.  » 

DES  MOINES,  lA. — The  General  Electric  Company  is  preparing  to  make 
some  extensive  improvements  in  its  plants  in  this  city.  The  Fort  Wayne  water- 
power  plant  will  be  extensively  developed.  The  improvements  will  give  the 
company  duplicate  plants  in  the  city.  Five  water  wheels  will  be  installed  at  the 
Fort  Wayne  plant,  and  the  steam-power  machinery  will  be  abandoned.  It  is 
the  intention  of  the  company  to  use  the  water-power  plant  in  future  when 
there  is  a  sufficient  head  of  water,  and  the  Edison  plant  when  steam  is 
necessary. 

WASHINGTON,  D.  C. — A  new  division  has  been  created  in  the  District 
government  by  the  commissioners,  to  be  known  as  the  Electrical  Department  of 
the  District  of  Columbia.  All  matters  pertaining  to  street  lighting,  the  elec- 
trical equipment  of  underground  and  overhead  trolley  roads,  underground  con- 
duits for  electric  lighting  and  power,  telephone,  telegraph  and  other  purposes, 
all  overhead  wires  and  poles  and  exterior  work  relative  to  the  District  of 
Columbia,  fire-alarm  systems,  police  telegraph  service,  etc.,  will  be  supervised 
by  the  new  department. 


The  Electric  Railway. 


FITCHBURG,  MASS.— The  Fitchburg  &  Suburban  Street  Railway  has  been 
opened  for  business  between  Fitchburg  and  Leominster. 

MILWALTKEE,  WIS.— It  is  stated  that  it  is  the  intention  of  the  Milwaukee 
Electric  Railway  &  Light  Company  to  expend  $1,000,000  in  improvements  on  its 
property  before  the  end  of  the  present  year. 

NEW  BRITAIN,  CONN.— The  third  rail  line  between  New  Britain  and 
Bristol,  which  is  a  continuation  of  the  third  rail  line  from  Hartford,  was  tested 
a  few  days  ago.  The  trial  trip  was  made  by  officials  of  the  road,  and  every- 
thing worked  well. 

BUFFALO,  N.  Y.— It  is  stated  that  representatives  of  Buffalo  capitalists 
have  started  for  Honolulu,  Hawaii,  to  secure  street  railway  privileges  in  that 
city.  It  is  understood  that  they  have  the  backing  of  capitalists  who  control 
the  Buffalo  Street  Railway  Company. 

PITTSBURG,  PA. — The  large  car  barn  of  the  Penn  Avenue  branch  of  the 
Consolidated  Traction  Company  was  destroyed  by  fire  on  July  24.  The  loss,  in 
addition  to  the  building,  includes  forty  cars,  the  total  value  of  the  property 
destroyed  being  about  $150,000.     It  is  said  that  there  is  an  insurance  of  $110,000. 

OCONOMOWOC,  WIS. — Upon  the  completion  of  the  present  extension  of 
the  Milwaukee  Street  Railway  &  Light  Company's  line  to  Waukesha,  and  other 
improvements,  the  company  will  take  up  the  proposition  to  extend  its  line  to 
Oconomowoc.     This  work  will  involve  an  expenditure  of  at  least  $200,000. 

TOLEDO,  OHIO.— The  new  electric  railway  to  be  built  from  Toledo  to 
Lyons,  Ohio,  has  received  the  indorsement  of  the  Chamber  of  Commerce,  and 
the  work  of  construction  will  now  go  on  with  all  speed.  It  is  stated  that  the 
road  will  bring  into  close  communication  with  Toledo  nearly  75,000  people  in 
the  country  districts. 

NEW  YORK,  N.  Y. — Daniel  Cortelyou  has  begun  a  suit  against  the  Mid- 
land Electric  Railroad  Company  of  Staten  Island  to  recover  5  cents.  This 
sum  was  paid  by  him  under  protest  as  an  extra  fare.  The  suit  is  in  reality  a 
test  one  to  determine  the  right  of  the  Midland  Company  to  charge  two  fares 
instead  of  issuing  transfers. 

MARION,  IND. — George  Sweetser,  vice-president  of  the  Marion  Bank,  has 
been  appointed  receiver  of  the  Indiana  Traction  Company,  on  a  petition  from 
Charles  Lohman,  former  secretary  of  the  company,  who  claims  that  $1000  is 
due  him.  The  Indiana  Traction  Company  is  a  corporation  formed  to  build  an 
electric  railway  from  Marion  to  Indianapolis. 

BUFFALO,  N.  Y.— The  Aldermanic  committee  on  streets  has  reported  to 
the  Board  of  Aldermen  in  favor  of  granting  the  petition  of  the  Buffalo  Trac- 
tion Company  to  charge  a  5-cent  fare  on  its  lines,  provided  it  makes  an  ar- 
rangement with  the  Buffalo  Railway  Company,  whereby  passengers  may  get 
transfers  from  one  company's  lines  to  the  other  on  the  payment  of  a  single  fare. 

VINCENNES,  IND.— The  street  railway  company  recently  advertised  for 
women  to  act  as  conductors  on  its  cars.  More  than  fifty  applications  were  re- 
ceived, from  which  five  young  women  were  selected  for  the  positions.  They 
will  receive  a  salary  of  about  $5  per  week.  The  uniform  which  they  will  wear 
will  resemble  a  bicycle  costume,  and  they  will  wear  caps  on  which  the  word 
"Conductor"  is  inscribed. 

SANDUSKY.  OHIO.— The  Sandusky  Street  Railway  has  been  sold  to 
Judge  C.  S.  Bentley.  of  Cleveland,  for  $60,024,  which  is  said  fo  be  two-thirds  of 
the  appraised  value.  Judge  Bentley  represented  a  syndicate  of  Cleveland  and 
NorwaJk  capitalists  and  95  per  cent,  of  the  first  mortgage  bondholders.  The 
line  will  be  improved  and  probably  consolidated  with  the  People's  line,  which 
will  be  purchased  later  by  the  same  syndicate. 

NEW  YORK,  N.  Y.— The  State  Railroad  Commission»"rs  have  granted  per- 
mission to  the  Kingsbridge  Railway  Company,  the  North  End  Street  Rail- 
road Company  and  the  Fort  George  &  Eleventh  Avenue  Railroad  Company 
to  construct  their  respective  railroads  in  the  upper  part  of  the  city.  All  these 
lines  wiU  bo  operated  by  electric  power.  The  plans  of  these  companies  were 
outlined  in  The  Electrical  World  of  June  4,  1898. 

GRKENSBURG.  PA.—The  Grecnsburg,  Jeannette  &  Pittsburg  Street  Rail- 
way has  been  sold  to  a  syndicate  of  Harrisburg  capitalists,  at  the  head  of 
which  are  Benjamin  F.  Myers  and  Patrick  Russ.  It  is  the  intention  of  the 
new  company  to  improve  the  road  and  rolling  stock  and  extend  the  line  to 
Irwin  this  summer.    The  company  also  proposes  to  purchase  the  Grcensburg 
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&  Hempfield  line,  change  it  to  the  standard  gauge  and  extend  it  to  Mount 
Pleasant  in  the  early  future. 

KANSAS  CITY,  MO.— The  contract  (or  the  construction  of  the  Broadway 
electric  line  has  been  awarded  by  the  Metropolitan  Street  Railway  Company  to 
L.  E.  Myers,  of  Chicago.  It  provides  that  the  track  shall  be  laid  for  the 
operation  of  the  cars  in  ninety  days.  The  roadbed  will  be  of  the  most  ap- 
proved style  of  construction,  the  i-ails  being  70  feet  long.  The  joints  will  be 
welded  and  the  rails  will  be  laid  in  cement.  When  this  line  is  completed  it  will 
be  one  of  the  best  in  the  State. 

SOMERVILLE,  N.  J.— The  New  York  &-  Philadelphia  Traction  Company 
on  July  17  started  its  first  car  on  the  line  between  this  place  and  Bound 
Brook.  This  opens  the  first  link  of  five  miles  on  the  proposed  electric  road 
between  New  York  and  Philadelphia.  The  Traction  Company  is  now  building 
its  line  in  Piound  Brook  to  a  point  one  mile  east  of  the  town,  where  it  will 
connect  with  the  line  of  the  Brunswick  Traction  Company.  Work  is  also 
in  progress  which  will  connect  the  New  York  &  Philadelphia  Traction  Com- 
pany's lines  with  Dunnellen,  Princeton  and  Trenton. 

WORCESTER,  M.-\S.S.— .\  movement  is  on  foot  for  the  consolidation  of  the 
Worcester  &  Marlboro  and  the  Marlboro,  Framiagham  &  Southboro  electric 
street  railway  companies.  If  the  plan  is  consummated,  it  will  be  possible  to  ride 
on  electric  cars  from  West  Warren  to  Boston,  through  Wjircester,  Framing- 
ham,  Natick,  Wellesley  and  the  Newtons,  a  distance  of  about  80  miles.  The 
Marlboro,  Framingham  &  Southboro  line  is  in  process  of  construction.  The 
deal  will  be  made  in  accordance  with  the  general  law  governing  such  transac- 
tions, the  Worcester  &  Marlboro  Company  leasing  the  other  line. 

NEW  Y'ORK,  N.  Y.— The  employees  of  the  Metropolitan  Street  Railway 
Company  have  formed  an  organization  with  protective  and  benevolent  feat- 
ures, known  as  the  Metropolitan  Street  Railway  Association.  Each  member 
before  he  is  elected  must'  certify  that  he  is  temperate  and  of  good  habits.  The 
association  has  the  approval  of  the  Metropolitan  Company.  The  initiation  tee 
is  $r,  and  the  dues  are  50  cents  a  month.  Members  in  good  standing  will  re- 
ceive an  allowance  when  incapacitated  by  sickness  or  accident.  It  is  stated 
that  the  association  will  practically  take  the  place  of  a  labor  organization. 

CHICAGO,  ILL.— It  is  stated  that  there  is  a  possibility  of  consolidating  the 
three  street  railway  properties  in  Chicago  within  the  next  sixty  days.  No  de- 
tails as  to  the  proposed  plans  in  negotiating  the  consolidation  can  be  obtained. 
It  is  likely,  however,  that  a  new  corporation  will  be  formed,  and  the  stock  of 
the  different  companies  placed  in  the  hands  of  a  trustee  at  a  certain  price, 
payable  in  cash,  or  in  cash  and  stock  of  the  new  company.  The  present  capi- 
talization of  the  three  companies  is  as  follows:  West  Chicago  Street  Railway 
Company,  $13,089,000;  North  Chicago  Street  Railroad  Company,  $10,000,000; 
Chicago  City  Railway  Company,  $12,000,000,  making  a  total  of  $35,000,000. 

BUFFALO,  N.  Y.— The  Buffalo,  Tonawanda  &  Niagara  Falls  Electric  Rail- 
road Company  on  July  16  opened  for  traffic  a  new  extension  of  its  line.  This 
new  line  begins  at  the  corner  of  Tonawanda  and  O'Neil  Streets  on  the  north- 
erly limits  of  the  city  of  Buffalo,  and  follows  O'Neil  Street  to  Niagara  Street, 
and  Ihence  along  Niagara  Street  about  one  mile  to  the  ferry  on  Niagara  River, 
which  runs  between  the  terminal  of  this  new  extension  and  variohs  resorts  ot 
Grand  Island.  This  line  will  be  further  extended  along  Niagara  street  to  the 
village  ot  Tonawanda,  and  will  prove  to  be  the  most  popular  electric  line  be- 
tween Buffalo  and  Niagara  Falls,  as  it  follows  the  bank  ot  the  Niagara  River 
the  entire  distance.  Mr.  Henry  B.  Smith,  ot  Bay  City,  Mich.,  is  principal 
stockholder  of  this  company. 

Legal  JSote. 

TELEPHONE  SWITCHBOARD  DECISION.— A  patent  decision  of  great 
imporunce  to  the  independent  telephone  movement  was  rendered  by  Judge 
Shuwaltcr,  of  the  United  States  Circuit  Court  at  Chicago,  on  July  29,  in  the  case 
of  the  Western  Electric  Company  v.  Kellogg  Switchboard  &  Supply  Company, 
in  which  the  complainant  sought  to  restrain  the  defendant  company  from  in- 
stalling a  switchboard  for  the  Kinloch  Telephone  Company  of  St.  Louis.  Judge 
.Showaltcr  denied  the  preliminary  injunction  asked  tor.  The  complainant  ap- 
plied for  an  injunction  on  the  Firman  patent,  which  expires  on  January  19. 
1899,  and  the  validity  of  which  has  been  recently  sustained  by  Judge  De  Haven, 
of  the  United  States  Circuit  Court,  Northern  District  ot  California,  upon  very 
narrow  lines.  The  decision  in  California  has  been  appealed  to  the  United 
Slat(fli  Circuit  Court  ot  Appeals;  and  relying  upon  that  decision,  the  complain- 
ant here  sought  to  obtain  an  injunction  and  thus  prevent  the  Kinloch  Com- 
pany from  beginning  operations  as  had  been  planned.  It  was  shown  by  the 
affwlavits  o(  Prof.  Elisha  Gray,  Professor  Carhart  ot  Michigan  University  Milo 
(,.  Kellogg  and  F.  W.  Dunbar,  that  there  was  no  infringement.  Professor 
Jackson,  ot  the  University  ot  Wisconsin;  T.  D.  Lockwood,  C.  E.  Scribner  and 
oihers  gave  affidavits  to  the  contrary  effect.  The  court  stated  in  substance 
thai  it  was  his  impression  that  there  was  no  invention  in  the  Firman  patent; 
that  he  was  unable  to  »ec  upon  what  ground  Judge  De  Haven  had  sustained 
the  validity  of  the  patent,  in  view  ot  the  prior  slate  of  the  art,  and  especially 
in  view  ot  the  Dumont  English  patent  of  1851,  and  advised  counsel  tor  com- 
plainant that,  in  his  opinion,  it  the  case  went  to  the  Circuit  Conrt  ot  Appeals 
lliry  would  have  great  difficulty  in  sustaining  that  opinion.  He  also  slated  that 
one  of  the  de<i«i>.n«  cited  by  Judge  Do  Haven,  in  his  opinion,  has  been  dis- 
crrdilcd  by  the  Circuit  Court  of  Appeals  o(  this  circuit  in  an  opinion  filed  but  a 
few  ilays  ago,  and  that  it  wa«  very  doubtlul,  t»  his  mind,  whether  there  was 
any  invention  in  the  Firman  patent,  or  if  there  was  invention,  it  was  extremely 
doubtful  If  delcndani  inlrinned.  He  said,  however,  that  he  preferred  to  place 
hit  decision  «l  Ibis  lime  broadly  upon  the  principle  Ihal  the  telephone  com- 
pany at  St.  I^uis  was  engaxcd  in  n  public  ■crvicc;  that  the  (|ue«tlon  was  doubt- 
ful, and  lh«t  the  delcndani  swilchboord  company  was  undoublrdly  solvent  and 
'  tc  10  pay  any  damages  Ih.il  might  be  recovered  it  the  comphiinanl 
r,\   In   cslablishinK   'he  validity  ol  Ibc   patent   and   the   tact   of   in- 

,; .,nd  Ihal  It  would,  under  such  circunislances  nnd  also  in   view  o( 

the  early  expiration  "t  the  Firmnn  patent,  be  nn  abuse  ol  discretion  for  liiiii  to 
enirrlain  the  pclilion  lor  an  injunction,  which  lie  Ihcrelore  denied. 

The  Kinloch  Telephone  Company  is  one  ol  Ihe  most  loriniduhle  compelilors 
which  have  ycl  entered  Ihe  field  againsl  Ihe  Hell  Telephone  C^onipany.  It  hos 
eilablished  an  exchange  In  St.   Louis,  In  which  it  has  laid  nbniii   loj  nilirs  i.f 


conduit,  expended  over  $1,000,000  and  has  about  5000  instruments  already  in- 
stalled. The  switchboard,  which  is  being  manufactured  by  the  Kellogg  Switch- 
board &  Supply  Company,  of  Chicago,  will  be  completed  and  service  tor  sub- 
scribers will  commence  within  a  few  days.  It  is  being  made  under  the  patents 
of  Milo  G.  Kellogg,  of  Chicago.  It  has  a  present  capacity  tor  6160  telephone 
lines,  and  provides  for  an  ultimate  capacity  of  over  20,000  lines  in  one  exchange. 
The  largest  telephone  switchboard  heretofore  constructed  has  had  a  capacity 
for  switching  only  about  6000  telephone  lines  in  one  exchange.  The  Kellogg 
Company  has  been  engaged  on  this  board  for  about  a  year. 


Personal  Note. 


MR.  A.  CHURCHWARD,  who  was  so  long  connected  wilh  the  Excelsior 
Electric  Company  as  its  electrical  engineer,  has  become  associated  with  thfe 
Fort  Wayne  Electric  Corporation,  Fort  Wayne,  Ind.  Mr.  Churchward  is  well 
known  in  electrical  circles  through  his  work  with  single-phase  alternating 
motors,  rotary  transformers,  etc.  The  Fort  Wayne  Electric  Corporation  is  to 
be  congratulated  on  securing  the  services  of  Mr.  Churchward.  It  is  understood 
that  as  soon  as  its  new  factory  is  completed  the  company  will  enter  extensively 
into  transmission  work. 

XTrabe  anb  Unbusttial  flotes« 

THE  FOSTORIA  INCANDESCENT  LAMP  COMPANY.  Fostoria,  Ohio, 
it  is  stated,  proposes  to  increase  its  plant  to  twice  the  capacity  of  its  present 
works. 

THE  VILLAGE  OF  RICHMOND,  MICH.,  is  to  have  an  electric  light  plant 
with  Westinghouse  electrical  apparatus.  The  steam  plant  will  be  furnished  by 
the  Ball  Engine  Company,  Erie,  Pa. 

MICA. — For  the  convenience  of  the  Pacific  Coast  trade,  Mr.  A.  O.  Schoon- 
maker,  of  New  York,  carries  a  stock  of  mica  with  his  agents,  Messrs.  Reger  & 
Atwater,  of  San  Francisco,  Cal.,  for  prompt  delivery. 

THE  WESTERN  ELECTRIC  COMPANY,  it  is  stated,  is  about  to  open 
an  establishment  in  Detroit,  Mich.,  and  has  filed  articles  of  incorporation  for 
a  company  in  that  State,  with  a  capital  of  $1,000,000. 

MR.  A.  O.  SCHOONMAKER,  158  William  Street,  New  York  City,  has 
issued  a  folder,  giving  views  of  the  mica  mines  in  India,  whence  Mr.  Schoon- 
maker  obtains  his  supply  of  this  important  material.  Mr.  Schoonmaker  handles 
mica  uncut  or  block,  cut  to  any  size  or  pattern. 

IN  ADDITION  to  carrying  a  large  and  well-assorted  stock  of  the  celebrated 
Loricated  conduit  for  interior  wiring,  the  Central  Electric  Company,  Chicago, 
announces  that  it  has  full  and  complete  lines  of  all  sizes  of  circular  loom  con- 
duit and  plain  brass  and  iron  armored  interior  conduit  and  all  fittings. 

]\1ESSRS.  J.  W.  HILL,  president,  and  H.  E.  Teachout,  secretary,  of  the 
Mutual  Telephone  Company,  Des  Moines.  la.,  after  a  four  days*  inspection  tour 
among  telephone  manufacturers,  placed  an  order  with  the  Sterling  Electric 
Company,  Chicago,  for  a  20oo*drop  metallic  circuit  board  before  leaving  for 
home. 

THE  BALL  ENGINE  COMPANY.  Erie,  Pa.,  has  furnished  engines  aggre- 
gating 550  horse-power  for  the  isolated  electric  plant  of  the  Peruna  Drug  Manu- 
facturing Company,  Columbus,  Ohio.  These  engines  are  direct  connected  to 
Siemens  &  Halske  generators,  and  the  plant,  it  is  stated,  will  be,  when  com- 
pleted, one  of  the  most  complete  in  the  city. 

THE  WALKER  COMPANY  has  received  a  large  order  for  electrical  ap- 
paratus from  its  Paris  agency,  the  Exploitation  des  Procedcs  Electriqucs 
Walker.  The  order  calls  for  500  complete  street  railway  equipments,  compris- 
ing 1000  25-hp  motors,  1000  controllers  and  500  trolleys.  It  is  stated  that  this 
apparatus  is  destined  to  Italian,  French  and  German  cities.  The  order  repre- 
sents a  money  value  of  about  half  a  million  dollars,  and  it  is  to  be  filled  in 
fifteen  months. 

MR.  F.  S.  BLACKALL.  of  B'ackall  1^'  Baldwin,  39-41  Cortlandt  Street,  acfcing 
for  the  Shanghai,  China,  Municipal  Council,  is  inviting  tenders  for  the  supply 
of  an  electric  light  plant  complete,  including  engines  and  boilers,  which  are  to 
be  used  in  increasing  the  existing  plant  in  Shanghai.  The  apparatus  needed 
is  two  loo-kw  alternators,  direct  coupled  to  horizontal  medium  speed  engines, 
switchboard  and  instruments,  water-tube  boiU-rs,  etc.  Sealed  proposals  must 
not  be  sent  later  than  August  10. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  recently  issued 
a  little  folder  calling  attention  to  its  self-contained  automatic  telephnnc  hook. 
This  hook  was  designed  by  the  manager  of  its  telephone  department,  and  is 
manufactured  exclusively  by  the  company.  It  is  claimed  that  it  can  be  installed 
in  n  smaller  space  than  any  other  hook  on  the  market.  Its  installation  is 
very  easy,  as  the  hook  is  put  together  complete  in  one  piece  of  appjuatus  ami 
all  that  is  necessary  is  to  screw  it  in  the  telephone  box. 

MESSRS  jUIJUS  ANnKAl-:  &  SONS  COMPANY.  Milwaukee,  Wis.,  who 
arc  Ihe  Milwaukee  selling  agenlH  for  Lundell  fan  motors,  have  succeeded  in  plac- 
ing these  goods  in  many  of  ihv  largest  local  business  houses,  hotels  and  thea- 
tres, including  the  Alhambrn  Theatre,  Palm  (larden  and  Krorger  Brothers'  large 
clotliing  establishnient.  Mr.  James  S.  Ilealey,  nf  the  company,  has  just  returneil 
from  a  trip  ihrnugh  Soutliern  Wiscunsin  in  the  interest  of  Aiubae  telepliones 
mid  electrical  supplies.  He  rcportH  trade  cxeiptinually  giiod  in  that  .section  of 
the  N<trthwc»t. 

THE  KLFXTKIt:  S'l'OKAliE  BAT'I  I'.UY  COMPANY  Inst  week  closed  a 
riintract,  through  itn  Chlcagf)  oflicc,  with  the  South  Side  Elevated  Railroad 
Company  in  that  city  ff)r  twi>  batlnirs,  each  o(  sookw  capacity.  One  of  these 
bnllcries  will  be  in«.ttillcd  on  Ihc  ccnnpany's  property  at  Twelfth  Slrccl  and  the 
other  nt  Sixty  first  Street,  and  butli  will  be  used  to  rcgnliite  the  llucluations  <>( 
the  loiid  and  to  miiintain  an  even  potnitijil  iil  extn-inr  jioints  on  Ihc  line.  Both 
ballrrirs  will  l>c  iimlallcd  wilh  tanks  and  bus  burs  i>(  sufVuienI  si/.c  to  permit 
nf  ilouIilinK  tin  tapaiity  if  il  sjii.iild  br  found  desiiable  to  do  so. 

'I'lIK  WALKI'-K  COMPANY  has  appfiintcd  Mr.  J.  S.  Webster  as  sales  ngenl 
fi.r  Minitrs.ita  ami  ihe  I)aUni(i«i,  with  t.Mirr  at  ^170;  Lumber  Kxehaiigp,  Minnc- 
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apolis.  Mr.  Webster  has  been  iileiitilUd  wilb  the  sale  of  Walker  apparatus  for 
the  last  two  years,  but  his  time  has  mostly  been  taken  up  in  connection  with 
installations  and  the  design  of  special  apparatus.  A  <)o-kw  direct  connected 
lighting  plant,  installed  for  Wyman.  Tarlridge  &  Co.,  Minneapolis,  is  one  of 
the  neatest  and  most  complete  in  the  country,  and  a  view  of  the  engine  room 
is  given  in  the  latest  Walker  pamphlet,  which  shows  some  interesting  Walker 
lighting  plants,  including  the  Astoria  Hotel  in  New  York. 

THE  RASTER  CARBON  RHEOSTAT  COMPANY,  Chicago,  reports  that 
it  is  now  in  a  position  to  furnish  all  kinds  of  motor  starting  boxes  with 
automatic  release,  as  well  as  controllers,  field  regulators  and  dimmers.  Its  trade 
has  been  exceptionally  brisk  for  this  time  of  the  year,  and  is  constantly  grow- 
ing. The  W.  R.  Garton  Compa"ny,  of  Chicago,  is  selling  agent  for  the  Raster 
Carbon  Rheostat  Company,  and  has  closed  some  very  valuable  contracts.  Mr. 
darton,  president  of  the  W.  R.  Garton  Company,  and  consulting  engineer  for 
the  Raster  Carbon  Rheostat  Company,  has  lately  made  some  extensive  trips  in 
the  interest  of  this  business,  and  his  labors  have  been  crowned  with  sticcess. 
The  Raster  Carbon  Rheostat  Company  is  getting  out  a  new  dimmer  catalogue, 
as  well  as  a  circular  illustrating  its  automatic  motor  starter.  In  this  catalogue 
is  illustrated  complete  equipments  for  theatres,  also  a  very  handsomely  designed 
switchboard  for  theatres,  whereby  the  dimmers  may  be  located  at  some  con- 
venient but  distant  point,  while  the  controllers  are  so  arranged  on  the  switch- 
board that  they  may  be  placed  in  such  a  position  in  the  theatre  to  enable  the 
operator  to  work  in  harmony  with  the  performance.  This  company  has  lately 
manufactured  many  special  forms  of  resistances,  and  in  every  instance  they 
have  proven  highly  successful  and  satisfactory,  both  mechanically  and  electri- 
cally.    It  has  been  obliged  to  increase  its  facilities  and  extend  its  factory. 


Trade  and  Miscellaneous  Publications. 


THE  CROUSE-HINDS  ELECTRIC  COMPANY.  Syracuse,  N.  Y.,  has  is- 
sued a  pocket  catalogue  of  its  knife  switches,  switchboards,  panel  boards,  etc., 
etc.  The  catalogue  contains  forty-six  pages,  and  the  illustrations  of  the  various 
articles  are  very  clear.  This  company  is  the  sole  owner  and  manufacturer  of 
the  Hinds  patent  tubular  arm  switch. 

STORAGE  BATTERIES  IN  LIGHTING  AND  POWER  STATIONS.— The 
Electric  Storage  Battery  Company,  Philadelphia.  Pa.,  devotes  its  circular  No. 
42,  just  issued,  to  an  illustrated  description  of  the  installation  of  chloride  accu- 
mulators in  the  plant  of  the  Claremont  Electric  Light  Company.  Claremont, 
Vt.  This  plant  exemplifies  the  advantage  of  the  application  of  storage  batteries 
to  small  lighting  installations,  and  is  said  to  be  one  of  the  most  unique  of  its 
kind  in  this  country. 

THE  PERU  ELECTRIC  MANUFACTURING  COMPANY,  Peru.  Ind.. 
manufactures  a  very  complete  line  of  carbon  batteries,  porcelain  cutouts,  insu- 
lators and  tubes,  and  illustrates  these  apparatus  very  completely  in  a  catalogue 
and  price  list  just  issued.  This  company  is  one  of  the  pioneers  in  the  manu- 
facture of  open  circuit  carbon  batteries,  and  it  has  been  its  aim  to  produce  a 
high-grade  battery,  using  only  the  very  best  material,  and  at  the  same  time  to 
sell  the  product  at  as  low  a  price  as  is  consistent  with  best  quality. 

"ELECTRIC  MINE  HAULAGE"  is  the  title  of  a  very  artistic  catalogue  just 
issued  by  the  Baldwin  Locomotive  Works,  Philadelphia,  and  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburg,  Pa.  It  describes  and  illustrates 
electric^mining  locomotives  for  underground  haulage.  In  designing  these  loco- 
motives the  range  of  practical  requirements  has  been  considered.  Their  com- 
pactness makes  them  perfectly  adaptable  lo  low  and  narrow  entrances,  and  by 
reason  of  the  absence  of  moving  parts  exposed  to  external  injury,  mechanism 
of  the  simplest  character  possible,  and  running  parts  readily  accessible  of  re- 
placement, the  cost  of  maintenance  is  brought  to  a  minimum. 

THE  L.  P.  &  D.  TIL-\NSMITTER  COMPANY,  Montpelier,  Vt.,  is  sending 
to  every  electric  light  station  in  the  United  States  a  copy  of  a  catalogue  just 
issued  by  it,  describing  and  illustrating  its  system  of  power  transmission.  The 
peculiar  properties  of  the  L.  P.  &  D.  system  of  belting  are  as  follows:  The 
driver  and  driven  may  be  close  together  or  the  belt  centres  may  be  any  dis- 
tance apart.     The  strain  on  the  belt  is  reduced  and  the  friction  on  the  bearings 


is  less  than  in  straitway  belting.  All  the  advantages  of  a  friction  clutch  arc 
obtained,  and  none  of  the  disadvantages.  This  catalogue  will  enable  those  who 
are  not  familiar  with  this  system  to  obtain  a  better  understanding  of  its  availa- 
bility in  electric  light  stations.  A  free  copy  may  be  obtained  by  addressing 
the  company. 

THE  RELIABLE  ELECTRIC  MANUFACTURING  COMPANY,  Worces- 
ter, Ma^s.,  has  recently  issued  a  neat  catalogue  describing  and  illustrating  the 
electrical  goods  manufactured  and  dealt  in  by  it.  This  company  furnishes  the 
best  and  most  up-to-date  telephone  instrument  in  the  market,  and  has  in  its 
employ  men  from  most  of  the  prominent  factories  in  Europe,  with  years  of 
experience  in  the  work.  Its  telephone  instruments  are  neat,  serviceable  and 
reliable.  The  transmitter  is  so  delicately  adjusted  that  the  slightest  sound  can 
be  distinctly  heard,  at  the  same  time  giving  perfect  articulation,  yet  it  does 
not  easily  get  out  of  adjustment.  It  has  been  thoroughly  tested  on  long  dis- 
tances and  in  general  use.  and  has  given  excellent  satisfaction.  The  company 
makes  some  very  neat  interior  sets. 

A  HUGE  CATALOGUE.— The  Western  Electrical  Supply  Company,  St. 
Louis,  Mo.,  may  safely  claim  to  have  published  the  largest  genera!  electrical 
catalogue  of  the  year.  Its  general  catalogue  No.  14  is  just  out,  and  contains  no 
less  than  753  pages,  and  to  enumerate  the  articles  illustrated  and  described 
would  be  far  beyond  the  limits  of  available  space  in  these  columns.  Everything 
needed  in  all  branches  of  the  electrical  line  is  listed.  The  illustrations  are 
clearly  executed,  and  the  book  complete  is  very  neatly  gotten  up.  For  the  con- 
venience of  customers  in  ordering  by  letter  or  telegraph,  a  trade  number  and 
code  word  are  given  to  each  article,  the  trade  number  to  be  used  in  ordering 
by  mail  and  the  code  word  in  ordering  by  telegraph.  The  general  contents  of 
the  book  cover  light  and  power  machinery,  fan  motors,  arc  lamps,  arc  lights 
and  station  supplies,  electric  heating  supplies,  testing  instruments,  construc- 
tion materials,  tools  and  appliances,  electric  railway  supplies,  house  goods  and 
telegraph  supplies,  telephones  and  accessories,  electric  and  combination  fixtures 
and  leather  belting. 

THE  FIFTIETH  ANNIVERSARY  OF  THE  ROEBLING  WQRKS.-Not 
many  concerns  related  to  the  electrical  industries  can  boast  of  an  existence  of 
fifty  years,  but  the  John  A.  Roebling's  Sons  Company,  Trenton,  N.  J.,  enjoys 
this  distinction.  Fifty  years  ago  Mr.  John  A.  Roebling  moved  his  little  busi- 
ness from  Saxonburg,  Pa.,  to  Trenton,  N.  J.  The  transfer  was  made  in  the 
spring  of  1848.  To  commemorate  this  interesting  event  the  company  has 
issued  a  souvenir  catalogue,  which  the  company  is  sending  to  its  customers  and 
friends  to  whom  it  may  be  of  interest  and  value.  It  should  be  explained  that 
the  concern  has  really  been  in  business  fifty-eight  years,  J.  A.  Roebling,  the 
founder,  having  started  at  Saxonburg  in  1840.  Fifty  years  of  this  time  have 
been  spent  at  the  present  site  of  the  works  in  Trenton.  In  the  catalogue  the 
company  illustrates  to  a  certain  extent  the  growth  of  its  business,  and  in 
addition  to  this  it  has  added  some  interesting  data  in  regard  to  large  bridges, 
with  which  the  name  of  Roebling  has  been  identified.  These  include  the 
Brooklyn  Bridge,  the  Niagara  Suspension  Bridge  and  others  of  great  note. 
The  main  body  of  the  catalogue  refers  particularly  to  wire  rope  and* electrical 
wires.  The  tables  have  been  thoroughly  revised  and  brought  up  to  date.  The 
catalogue  includes  specifications  and  other  valuable  and  interesting  informa- 
tion of  weatherproof  copper  wire,  weatherproof  galvanized  iron  wire,  fire  and 
weatherproof  copper  wire,  underwriters'  copper  wire,  office  wire,  annunciator 
wire  and  cables,  lamp  cords,  magnet  wire,  rubber  insulated  copper  wire,  lead 
encased  cable  for  electric  light  and  power,  lead  encased  telegraph  cables,  lead 
encased  telephone  cables,  armored  submarine  cables  and  aerial  cables.  The 
Columbia  rail  bond  is  well  illustrated,  and  its  features  and  advantages  well 
brought  out.  Considerable  data  about  bi-metallic  wire  are  given,  and  copper 
trolley  wire,  both  round  and  in  special  shapes,  is  listed  and  described.  The 
catalogue  completely  covers  everything  manufactured  by  this  well-known 
establishment,  and  is  a  worthy  production  on  a  worthy  occasion. 


Business  Bottce. 


THE  ILLUSTR.\TIONS  in  this  issue  were  made  by  the  Photo- En  graving 

Company,   9-15    Murray    Street,    New    York    City. 


L'.MIKD   ST.VTES   r.\TEXTS  ISSL'ED  JLLV  j6,    i&yS. 

[In  charge  of  Wm.  A.   Rosenbaum,   177  Times   Building,   New   York.] 

607,830.  DEVICE  FOR  OPER.'XTING  ELECTRIC  SWITCHES;  J.  H.  Gary, 
of  Springfield,  Mass.  App.  filed  Jan.  8,  1896.  The  combination  of  a  source 
of  electrical  energy;  suitable  conductors;  means  for  switching  in  a  pre- 
determined amount  of  electrical  energy;  one  or  more  rotary  electromag- 
netic motors  in  the  circuit;  a  switch  ring  or  equivalent  device  operated 
by  the  electromagnetic  motor  and  a  supplementary  or  derived  circuit  made 
or  broken  at  will  by  the  operation  of  the  switch  ring. 

607.877.  METALLIC  GATE  SCREEN;  A.  P.  Prichard,  of  Tacoma,  Washing- 
ton. App.  filed  Sept.  9.  1897.  In  combination  with  a  safe  or  vault,  a 
screen,  doors  in  the  screen  provided  with  openings  or  cutaway  portions 
whereby  they  are  permitted  to  fit  over  the  knobs  or  handles  of  the  doors, 
pivoted  slides  lying  across  the  openings,  said  slides  being  adapted  to  come 
in  contact  with  the  handles  or  knobs  by  a  forward  movement  of  the  screen 
and  sound  an  alarm. 

607.918.  CROSSOVER  FOR  TROLLEY  SYSTEMS;  C.  E.  Davis,  of  Chicago, 
111.  App.  filed  Nov.  21,  1896.  A  crossover  for  trolley  systems  having  over- 
running trolleys,  comprising  a  broken  trolley  wire,  an  electrical  connec- 
tion  between  the   two   parts    of  said   wire,   a   normally  open   bridge   piece 


uivutally  conntctt-d  in  proximity  tu  one  (.nd  of  said  brokt-n  trulif\'  wire, 
and  projecting  above  the  same  in  the  path  of  the  trolley  wheel  so  as  to  be 
moved  to  bridge  the  break  when  engaged  thereby,  a  weight  below  the  trolley 
wire  connected  with  said  bridge  piece,  so  as  to  normally  hold  it  open. 

607,919.  ELECTRIC  TRAMWAY;  A.  Diatto,  of  Turin,  Italy.  App.  filed  Dec, 
I,  1896.  In  an  electric  railway  system,  the  combination  with  a  vehicle,  of 
an  electromagnet,  a  magnet  bar  carried  thereby,  cords  having  a  connection 
with  the  magnet,  and  springs  having  connection  at  one  end  with  the  vehicle 
and  the  other  end  with  cords. 

607,921.  ELECTRICAL  MEASURING  INSTRUMENT;  George  K.  Elphin- 
stone,  of  London,  and  A.  C.  Heap,  of  Penn,  England.  App.  filed  May  13, 
1898.  The  combination  of  the  electromagnet  core,  the  primary  windings 
disposed  thereon,  the  secondary  winding,  a  pivoted  or  swinging  coil 
mounted  between  the  poles  of  the  core,  and  included  in  close  circuit  with 
said  secondary  winding,  and  an  indicating  device  operated  by  the  swinging 
coil. 

607,984.  MAGNETIC  ORE  SEPARATOR;  G.  J.  Crean,  of  Montreal,  Canada. 
App.  filed  Jan.  7,  1898.  A  magnetic  ore  separator,  comprising  a  series  of 
stationary  magnets  arranged  in  the  form  of  an  arc;  a  hopper  located  adjacent 
to  said  magnets;  a  rotatable  carrier  adapted  to  travel  across  the  surface  of 
and   in    close    proximity   to   said    magnets   and    intermediate   of   same    and 


152 


THE    KIvECXRICAL    WOKIvU. 


Vol.  XXXII.  No.  6. 


said    hopper,    and    said    carrier     being   adapted   to    receive    movement    from 
the  ore  particles  running  from  said  hopper  and  adhering  to  said  carrier. 
607,989.     INTERIOR    CONDUIT;    E.    E.    Erickson   and    F.    W.    Erickson,    of 
Boston,  Mass.    App.  filed  June  3,  1898.     In  interior  conduit  systems,  an  out- 
let insulator,  consisting  of  an  internally  threaded  metal  member,  composed 
of  a  disc,  from  one  side  of  which  extends  two  rings  of  different  diameters; 
and  an  insulating  member  fitting  over  the  ends  of  the  rings  and  into  the 
channel  between  them. 
607,994.     MICROPHONE;  T.  J.  Howell,  of  London,  England.    App.  filed  Jan. 
3,  1S98.     In  combination  in  a  microphone,  a  honey-comb  disc  having  a  series 
of  cells,  the  front  diaphragm,  a  screw-down   cover  to   hold  the  diaphragm 
in  place  in  front  of  the  honey-comb  disc,  a  rear  plate  extending  across  the 
series  of  cells  in  the  disc  and  a  conducting  spring  for  forcing  the  rear'plate 
with  the  honey-comb   disc  forward  as  a  whole,   the   said   cells   being  filled 
with  carbon  granules- 
607.997.    ELECTRICALLY  SELF-PROPELLING  VEHICLE;  L.  Krieger,  of 
Paris,  France.    App.   filed  March   ii,   1897.     In  an  electrically  self-propelled 
vehicle,    the    combination    with    steering    wheels    pivotally    journaled    upon 
opposite   ends   of  a   stationary   axle,   an    electric   motor   connected   to    each 
wheel,    and    means    for    varying    the    speed    of    either    motor    to    steer    the 
vehicle. 
608,013.    REVERSING  RHEOSTAT;  I.  E.  Storey,  of  Philadelphia,  Pa.    App. 
filed  Jan.  29,  1S98.     In  a  motor  controller,  the  combination  of  a  rotary  shaft 
carrying  a  crank  disc,  an  abutment  on  the  disc,  a  toggle  lever  bearing  at 
one   extremity   against   the   abutment   and   pivoted  at   a   fixed   point  at   the 
other,  and  a  spring  connected  to  the  toggle  joint. 
608,015.    SECONDARY  BATTERY;  G.  Walter,  of  Strasburg,  Germany.    App. 
filed  Aug.    19,    1897.    An  instrument  for  removing   detached   material   from 
storage  batteries,   consisting  of  a  box-shaped  spatula,   with   a  handle,   and 
with  ridges  extending  crosswise  of  the  box,  the  rear  side  of  the  box  being 
closed  and  the  lower  end  thereof  being  in  the  form  of  a  thin,  flat  wall. 
608,031.    RAILWAY  SIGNAL  SYSTEM;  G.  T.  Cunningham,  of  Boston,  Mass. 
App.    filed    Nov.    13,    1897.    The   combination    with    the    track    rails    divided 
into  sections,  of  a  conductor  divided  into  twice  as  many  sections  as  there 
are  in  each  rail,  and  a  connection  from  the  respective  conductor  sections 
to  the  rail  sections  on  opposite  sides  of  the  track  alternately. 
608,076.    ELECTRIC  TELEPHONE  SYSTEM  FOR  HOUSES;   L.   Plant,  of 
'  New  York,  N.  Y.    App.  filed  Sept.  9,  1897.     In  an  electric  house  telephone 
system,  the  combination  with  a  call  box  provided  with  contact  plates  for  the 
call  bell  system,  and  a  cover  for  said  call  box  provided  with  contact  plates 
for  the  telephone  system,  of  a  spring  actuated  push  spindle,  guided  in  the 
cover  of  the  box  and  provided  with  two  contact  arms  adapted  respectively 
to  form  contact  with  the  contact  plates  of  the  call-bell  system  in  the  box 
and  with  the  plates  of  the  telephone  system,  on  the  cover. 
608,088.    INSULATED  RAIL  JOINT;  G.  A.  Weber,  of  New  York,  N.  Y.  App. 
filed  Nov.  5,  1897.    An  insulated  rail  joint,  comprising  a  rail  chair  for  sup- 
porting the  contiguous  ends  of  rail  sections,  having  a  bolt  supporting  plate 
at  one  edge  thereof,  insulating  material  between   the   ends  and    said  plate, 
said  insulation  extending  to  or  near  the  top  of  the  bolt  supporting  plate  and 
conforming  to  the  angle  of  the  rail  chair,  insulated  blocks  on  each  side  of 
the  rail  sections,  a  bolt  or  bolts  extending  through  the  insulating  blocks, 
rail,  insulation  land  bolt  supporting  plate,  and  an  insulation  for  the  end  of 
the  bolt  passing  through  the  bolt  supporting  plate. 
608,100.    ANNUNCIATOR  GAS  FIXTURE;  J.  L.  Bixby,  of  Arlington,  Mass. 
App.  filed  Nov.  26,  1897.    A  cock  having  a  passage  connecting  its  inlet  and 
outlet;  a  valve  controlling  that  passage  a  spring  plunger  controlling  that 
valve,  and  a  cam  to  move  the  plunger  and  automatically  hold  the  plunger 
when  in  its  elevated  position,  against  the  force  of  the  spring. 
608,104.    ELECTRIC   SOUNDING   DEVICE   FOR    SHIPS;   J.    P.    Brockley, 


60S., 33.  MEANS  FOR  PREVENTING  STRAY  MAGNETISM  IN  ITY- 
NAMO  ELECTRIC  MACHINES;  J.  F.  Kellcy,  of  Pittsfield,  Mass.  App. 
filed  May  2-;,  1898.  A  dynamo  electric  machine,  having  an  energizing  coil 
and  a  magnetic  part  within  the  influence  of  said  coil,  in  which  said  coil 
sets  up  a  magnetomotive  force,  in  combination  with  a  coil  surrounding 
said  part  and  adapted  to  produce  therein  a  magnetomotive  force,  which 
neutralizes  and  prevents  the  passage  through  said  part  of  the  magnetic  flux 
produced  by  said  first  force. 


No.  608,013. — Reversing  Rheostat. 

608.134.  ELECTRICAL  CIRCUIT  CONTROLLER;  R.  Lundell,  of  New 
York,  N.  Y.  App.  filed  Feb.  i,  1898.  A  circuit  breaker,  consisting  of  elec- 
tromagnetic means  for  interrupting  an  electric  circuit,  in  combination  with 
means  controlled  by  the  movable  part  of  the  circuit  breaker,  and  adapted  to 
force  or  eject  a  blast  of  air  around  the  circuit  breaking  contacts  thereof. 

608.135.  COMMUTATOR  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC 
MACHINES;  R.  Lundell,  of  New  York.  N.  Y.  .'\pp.  filed  Feb.  4,  1898. 
.•\  brush  holder  having  adjacent  brushes  rigidly  clamped  against  conducting 
pieces,  or  blocks,  which  permit  them  to  abut  against  each  other,  said  con- 
ducting blocks  in  turn  being  securely  fastened  to  an  arm  or  stud  by  means 
of  flexible  springs. 

Co?,i37.  ELECTROMOTOR  FOR  ELECTRICALLY  PROPELLED  VE- 
HICLES; A.  Siemens,  of  London,  Eng.  App.  filed  Nov.  18,  1897.  In  an 
electromotor  for  propelling  a  vehicle,  the  combination  with  the  axle  having 


iitc  mimo.M* 


No.  to7,9i8.— Cuo.ssovER  I'on  Tkoli.kv  Svstkms. 

New  Orlcant,  I.-1.  App.  filed  Dec.  11,  1897-  The  comliinati'in  with 
Iht  toundrr  .id.ipied  In  he  projected  in  advance  of  a  ahip,  and  nn  nhirrn 
device  on  the  «hi|i,  of  the  electric  wircn  connecting  the  loundcr  with  lUc 
al.irm  device,  and  n  float  .idjutlaklc  on  naid  wircB. 

iH^^V).  KLECTKIC  LIGHT  FOR  SURGICAL  PURPOSES;  W.  IC  Dow, 
of  »r»inlrce,  Ma««.  App.  filed  March  3«,  1897.  A  reflcclor,  hiiving  a 
central  hollow  iih«nk  txirndina  centrally  rearward  from  il»  centre,  and  n 
lenn  «l  in  (font  end,  an  electric  lamp  and  carrier  rod  llicrcfor,  movable 
within  uid  thank,  and  mcanii  to  clamp  Ihcm  in  adjual  mcni. 

(lo«,iv    ELECTROSTATIC  MEASUUINO  INSTKUMICNT;  J.  F.  Kellcy,  ol 

'  Piinfield,  M»M.    App.  filed  April   14.  1898-    In  an  clec^ro^lolic  meter,  hov- 

ing  fixed  and  movable  vane«,  a  vnnc  electrically  connrctcil  to  a  conductor 

carrying  electrical  energy,  and  imbedded  in  •  dicleclrjc  to  prevent  creeping 

ol  the  charge. 


No.     <)1)8,I37. —  Ki.ECIROMOTOR     KOR     El.EClRIlAl  I.Y     I'KolEl  I.El) 

\'EmcLi-.s. 

an  arinalure  Hccurcd  thereon,  and  rotating  therewith,  of  field  magnets  lo- 
cated above  Raid  arinalure,  pole  pieces  depeiuling  front  said  field  magnets 
and  partly  surrounding  the  armature  and  cMending  in  a  plane  at  right 
angles  thereto,  said  pole  pieces  being  formed  in  two  parts  having  a  hinged 
connection,  whereby  the  lower  portions  thereof  may  be  swung  back  to  per- 
mit the  body  of  the  vehicle,  with  the  magnets,  to  be  raised  ofT  of  the 
armature,  and  means  for  securing  the  Iwo  parts  of  the  pole  pieces,  in  fixed 
relation  to  each  other. 

608,163.  IlICVCLE  LOCK;  F.  V.  Walslrom  and  John  Erickson,  of  Chicago, 
111.  App.  filed  May  13,  1897.  In  a  bicycle  lock,  the  combination  of  a  lock- 
ing mechanism,  an  alarm  separate  from  saiil  lock.  Iiul  eleclrirally  innnected 
therewith,  n  contact  device  at  the  lock  adaptril  to  be  operated  by  the 
bicycle  upon  its  inscrlioii  or  removal  to  op*-"  nr  clusr  rlip  aliiiin  circuit,  and 
a  Kcond  contact  device  in  aald  circuit. 
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THE  CRITICAL  LIIVIIT  Ot^  POWEU. 

There  has  always  been  quite  a  widely  accepted  idea  that  there  is 
a  limit  of  the  power  of  generating  stations  above  which — consider- 
ations of  distribution  entirely  aside — it  does  not  pay  to  increase 
the  size,  or  in  other  words  is  as  well  to  operate  two  stations  of 
smaller  size  as  the  one  of  large  size.  Some  four  years  ago  this 
critical  limit  for  generating  stations  was  placed  by  one  prominent 
writer  at  somewhere  between  3000  and  5000  horse-power,  and  this 
was  criticised  by  many  as  being  too  high  a  figure.  Now  that  single 
generating  units  equal  or  exceed  this  power  it  is  recognized  as  ab- 
surdly low  for  a  station  limit.  With  direct-current  systems  the 
limit  of  size  is  quickly  determined  by  the  power  consumed  in  the 
district  which  can  be  covered  at  practical  voltages.  In  traction 
work  where  the  load  is  concentrated,  as  in  some  of  the  larger 
cities  of  this  country,  single  stations  of  8000,  10,000  or  12,000  horse- 
power are  often  built  with  feeder  losses  so  great  that  multiple  sta- 
tions would  undoubtedly  be  preferable,  but  the  advantages  of  con- 
centration are  so  much  in  evidence,  and  the  power  lost  in  the 
feeder  system  so  little  in  evidence,  that  concentration  is  practiced 
where  it  should  not  be.  By  alternating  systems,  now  that  high 
voltages  are  becoming  fashionable,  distribution  may  be  carried 
economically  from  a  single  center  of  generation  over  a  district 
covering  several  hundred  square  miles,  and  in  the  more  densely 
populated  parts  of  this  country  stations  might  be  loaded,  having  a 
capacity  far  beyond  anything  so  far  attempted.  The  question  then 
arises  at  what  point  is  it  just  as  economical  to  operate  two  sta- 
tions as  one  of  the  same  aggregate  capacity? 


Taking  up  the  various  parts  of  the  station  one  by  one,  there  is  as 
a  rule  no  gain  in  the  boilers  after  a  station  has  reached  a  few  thou- 
sand hp-capacity.  The  gain  in  large  boilers  over  smaller  ones  is 
extremely  sligTit,  and  as  station  size  increases  the  boilers  are  not 
enlarged  in  size,  but  are  increased  in  number.  With  the  engines 
there  is  a  continuing  advantage,  as  the  size  increases,  both  in 
efficiency  and  weight  per  horse-power,  and.  as  the  largest  sizes  so 
far  used  for  electrical  generation  purpose  arc  greatly  exceeded  by 
sizes  of  a  similar  type  used  in  marine  practice,  special  experi- 
mental work  is  not  as  yet  involved  by  increase  in  size,  and  the  cost 
per  horse-power  continues  to  go  down  as  the  size  increases.  The 
design  of  electrical  generators  of  the  alternating  type  is  now  so 
well  understood  that  untried  sizes  can  be  built  with  certainty  of 
successful  operation,  but  there  is  as  a  rule  no  economy  in  first 
cost  per  horse-power  of  unusual  sizes,  as  the  special  designs  and 
special  construction  machinery  outweigh  the  saving  in  material 
and  workmanship.  '       \ 


No  matter  how  large  the  station,  there  is  still  some  littlB  gain 
per  horse-power  in  the  first  cost,  due  to  concentration,  as  it  is 
cheaper  to  erect  duplicate  apparatus  at  one  point  than  to  construct 
the  equivalent  of  the  same  at  several  points.  But  the  greatest 
saving  is  undoubtedly  in  the  operation  of  single  large  stations. 
Even  if  the  size  has  become  so  great  that  the  concentration  allows 
no  increase  in  the  size  of  the  generating  units  themselves,  the 
duplication  allows  many  little  economics  that  would  not  pay  with 
a  smaller  equipment.  This  is  owing  to  the  fact  that  the  complexity 
of  these  little  economies  does  not  increase  with  their  increased  size, 
while  the  saving  is  directly  proportional  to  the  size.  The  single 
item  of  feed-water  pumps  serves  as  an  example,  for  even  in  sta- 
tions of  a  moderately  large  size  the  pumps  are  extremely  wasteful 
of  steam.     But  when  the  capacity  of  the  plant  becomes  very  great 
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multiple  expansion  flywheel  pumps  can  be  intrpduied,  their  econ- 
omy overbalancing  on  account  of  their  size  the  disadvantage  of  in- 
creased complexit}-. 


Many  other  details,  such  as  oil  circulating  equipment,  coal  and 
ash-handling  machinery,  mechanical  draft,  economizers,  etc.,  are 
similarly  affected.  An  example  of  this  may  be  cited  in  the  case  of 
alternating  current  stations  in  the  use  of  storage  batteries.  While 
this  may  not  be  advisable  in  small  or  moderate  sized  stations, 
owing  to  the  complexity,  the  cost  and  the  inefSciency'  of  the 
rotary  transformers  needed  therewith,  undoubtedly  there  is  a  size 
of  plant  above  which  these  factors  would  be  more  than  outweighed 
by  the  advantages  gained,  since  these  advantages  are  directly  pro- 
portional to  the  size  of  the  plant,  while  the  added  complexity  is  no 
greater  and  the  inefSciency  and  the  cost  per  kilowatt  are  less.  One 
crane,  for  another  example,  serves  an  engine-room  containing  ten 
generating  units  as  well  as  one  containing  five.  When  the  station 
reaches  a  certain  size  it  pays  to  install  aicrane  operated  by  power; 
the  saving  in  manual  labor  with  stations  larger  than  that  size  being 
greater  than  the  cost  of  power  equipment.  The  larger  the  station 
also  the  greater  is  the  diflferentiation  of  labor  and  in  consequence 
the  greater  is  the  effectiveness  of  that  labor. 


As  a  rule  the  greater  the  centralization  of  the  power  generation 
the  better  is  the  load  factor.  In  a  lighting  system  the  peak  of  the 
load  does  not  occur  simultaneously  in  residence  and  business  dis- 
tricts. In  a  railroad  system,  pleasure  resort  lines  may  have  their 
peak  at  one  time  and  the  lines  serving  business  districts  at  another. 
Combined  lighting,  power  distribution  and  traction  systems  gain 
still  more  by  the  improvement  in  load  factor  due  to  the  combina- 
tion of  different  loads. 


Thus  it  appears  that  increase  in  size  causes  a  continued  increase 
in  economy,  so  far  as  the  station  itself  is  concerned,  which  increa.se 
undoubtedly  grows  smaller  and  smaller  as  the  size  continues  to  in- 
crease, but  never  reaches  zero,  approaching  that  value,  as  the 
mathematicians  would  say,  asymptotically.  At  a  certain  point  de- 
pendent on  the  concentration  of  the  load  this  gain  is  met  by  the 
disadvantage  of  long  feeders,  but  with  high  tension  alternating  cur- 
rents this  point  is  not  reached  until  the  district  is  a  very  large  one, 
sufficiently  large  in  the  case  of  large  cities  for  stations  of  a  power 
hitherto  unheard  of.  For  example  there  is  no  engineering  reason 
(considerations  of  ownership  aside)  why  one  central  station  should 
not  generate  all  the  electrical  energy  utilized  in  the  Greater  New 
York  and  some  little  of  the  adjacent  suburban  district  by  current 
distributed  at  a  voltage  now  quite  corrtmon  in  that  territory,  name- 
ly. 5poo  volts.  The  power  of  such  a  station  would  run  up  into  the 
hundreds  of  thousands  of  horse-power  with  an  economy  that  would 
stimulate  a  demand  for  its  output  enormously.  With  the  rapidly 
cx|>andinR  use  of  electric  power  for  all  purposes,  and  the  continual 
process  of  consolidation  of  allied  and  rival  interests,  this  highly 
centralized  central  station  may  not  be  far  in  the  future. 


SWITCH   PtI  LARS. 

In  one  detail  of  electric  traction  work  the  English  have  stand- 
ardized a  practice  superior  to  anything  in  the  same  line  in  America. 
Thi5  practice  is  the  use  of  what  arc  known  in  England  as  switch 
pillars.  Tlicy  cohmM  of  cast-iron  cases,  generally  placed  aljovc  the 
ground,  located  near  the  sectional  insulators  of  the  trolley  line 
and  containing  a  Kruiip  of  switches  by  which  any  one  of  the  vari- 
ous parts  of  the  feeder  and  trolley  system  may  be  cut  out  if  neces- 
sary. As  a  rule  each  pillar  contains  four  switches  by  which  the 
four  lengths  of  overhead  trolley  wire  running  in  the  two  directions 
on  the  up  and  down  tracks  may  be  connected  or  disconnected  from 
a  bus  bar,  and  one  or  more  switches  by  which  the  feeders  passing 
that  point  may  be  tapped  into  the  same  bus.  Obviously  by  open- 
ing the   proper  switches  in   arljaceni   pillars,   which   arc   Kcnrrallv 


about  a  half  a  mile  apart.jCjUe. section  of  the  oye^^iead  trolley  wire 
on  one  track  may  be  opened  in  case  of' trouble  without  interfering 
with  the  current  supplied  to  any  other  part  of  the  system.  If  the 
feeders  are  looped  into  the  pillars  their  sections  may  be  similarly 
cut  out. 


In  this  country  several  practices  in  this  detail  are  to  be  found. 
.Some  roads  tie  their  whole  overhead  system  together,  depending 
on  the  ability  of  their  generating  stations  to  burn  out  grounds  and 
thus  prevent  the  latter  from  shutting  down  the  whole  system. 
Others  insulate  their  various  sections  from  each  other  absolutely  at 
the  sectional  insulators,  running  separate  feeders  to  each  section, 
thus  obtaining  at  the  feeder  panels  of  the  power  station  switch- 
board absolute  control  of  the  current  supplied  to  the  separate  sec- 
tions of  the  line.  While  this  is  an  advantage,  it  involves  consider- 
able disadvantages,  as  the  feeders  do  not  assist  each  other  at  times 
of  unequally  distributed  loads  as  they  do  when  the  system  is  tied 
together.  Some  engineers  favor  the  bridging  of  the  sectional  in- 
sulator by  a  connection"  brought  through  a  box  on  the  pole  in 
which  there  may  be  a  switch  or  fuse  or  both.  In  case  there  is  a 
short  circuit  on  any  section,  as  soon  as  the  circuit  breaker  sup- 
plying the  feeder  of  that  section  from  the  switchboard  opens,  the 
current  taken  by  the  short  circuit  comes  through  the  fuses  and 
blows  them,  insulating  the  section  and  rendering  its  supply  of 
power  controllable  by  the  station  switchboard  attendant.  In  case 
of  fire  or  other  trouble  on  account  of  which  it  may  be  desirable  to 
take  the  power  off  from  any  section  of  the  line  this  can  be  done  by 
the  switches  at  the  sectional  insulators  and  the  feeder  switches  at 
the  main  switchboard.  By  this  arrangement  the  feeders  help  each 
other  out  to  a  certain  extent  on  unequally  distributed  loads,  and 
in  case  of  trouble  current  supplied  to  the  sections  may  be  con- 
trolled by  the  power  station. 


With  large  systems  the  drop  of  voltage  in  the  feeders  necessi- 
tates the  use  of  the  feeder  and  main  principle  whereby  the  line 
voltage  even  in  the  immediate  neighborhod  of  the  generating  sta- 
tion is  lower  than  the  station  voltage  by  an  amount  practically  the 
same  as  at  the  distant  terminals.  'This  is  accomplished  by  making 
no  connection  between  the  station  bus  bars  and  the  trolley  wires 
where  they  pass  the  station  and  by  making  the  shorter  feeders  of 
smaller  cross  section  than  the  longer  ones  so  that  the  drop  in  the 
two  on  the  average  load  shall  be  about  the  same.  In  smaller  sys- 
tems, however,  this  i)rinciple  is  departed  from  and  all  of  the  over- 
head copper,  including  the  trolley  wires  and  the  so-called  feeders, 
are  simple  mains,  the  trolley  lines  being  connected  direct  to  the 
bus  bars  at  the  station  near  which  cars  get  full  machine  voltage 
which  falls  off  due  to  the  drop  as  they  run  from  that  point.  In 
many  such  systems  a  group  of  feeders  may  be  seen  following  the 
lines,  each  feeder  being  tapped  into  the  trolley  wires  in  its  own  dis- 
trict, with  no  cross  connections  between  the  feeders.  In  this  case 
the  economy  of  copper  is  very  |)Oor,  owing  to  the  fluctuating  loads 
on  the  various  sections  and  the  fact  that  the  feeders  cannot  to  any 
considerable  extent  help  each  other,  as  they  could  if  they  were 
frequently  cross  connected.  There  may  generally  be  seen  in  .such 
systems  a  very  marked  difference  between  the  cross  section  of  the 
overhead  copper  leaving  the  station  and  that  of  the  copper  in  the 
return  circuits.  This  is  not  because  of  any  assistance  from  ground 
returns  or  any  difference  between  the  calculated  drop  in  the  two 
sides,  but  because  of  the  fact  thai  (he  whole  return  circuit  is  cross 
connected  and  lied  together,  and  the  fluctuating  loads  at  various 
points  can  mutually  adjust  themselves  between  many  return  lines  , 
while  they  are  limiled  by  the  overhead  system  to  ihcir  own  indi- 
vidual feeders.  In  this  respect  the  English  system  is  superior  to 
the  American  one,  as  by  means  of  the  switch  pillars  all  the  feeders 
,ind  llio  trolley  lines  arc  cross  coniierted.  utilizing  all  cippcr  in  the 
til, .-I    .idv  nmrH'rnin  w:iv  fur  (Iir  rcnuliirtiiin   of  currrnf 
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Some  Netv  Isolated  Plants— II. 


THE   DUN    UUILUING. 

NE  of  the  most  handsome  office 
buildings  recently  constructed  is 
that  erected  by  R.  G.  Dun  &  Co. 
for  general  office  purposes  at  the 
corner  of  Broadway  and  Reade 
Street,  the  whole  building  being 
planned  on  the  principle  that  the 
best  is  none  too  good,  regardless 
of  expense. 

The  isolated  plant  of  this  build- 
ing is  of  considerable  size,  owing 
to  the  expected  lavish  use  of  lights 
and  the  use  of  electric  power  for 
operating  the  elevators.  Steam  is 
supplied  to  it  by  two  300-hp  Bab- 
cock  &  Wilcox  boilers,  through 
steam  piping  supported  by  hang- 
ers from  the  structure  overhead, 
all  of  the  piping  being  of  steel  with  steel  flanges  welded  on.  The 
generating  sets,  shown  in  the  accompanying  illustration,  are  mount- 
ed on  a  single  concrete  pier  or  foundation,  3  feet  deep,  surmounted 
by  capping  stones  I  foot  deep,  the  whole  forming  a  platform  tinder 
the  Broadway  sidewalk  elevated  slightly  above  the  engine  room 
floor.  The  machines  are  all  wound  lor  2.\s  volts,  the  building  being 
■wired  on  the  two-wire  system  for 
240-volt  lamps.  ^ 

To  improve  the  economy  and 
regulation  of  these  generators  and 
to  enable  the  lights  and  power  to 
be  run  from  one  generator  without 
too  gi'eat  a  fluctuation  of  the  volt- 
age, a  storage  battery  has  been  in- 
stalled consisting  of  114  cells  o' 
chloride  accumulators  supplied  by 
the  Electric  Storage  Battery  Com- 
pany. Philadelphia,  with  a  capacity 
of  140  amperes  at  a  seven- 
hour    discharge    rate    and    a    maxi- 


excitation  of  the  shunt  field.  By  this  means  the  fluctuating  demand 
which  the  elevators  would  exert  on  the  generating  system  in  spite 
of  the  steadying  eff'ect  of  the  battery  will  be  reduced,  owing  to  the 
fact  that  the  fluctuations  will  vary  the  booster  e.  m.  f.  fn  such  a  way 
as  to  cut  themselves  down,  thus  making  the  battery  take  up  most 
of  the  variation  of  the  load. 

For  further  provision  against  any  emergency  a  breakdown  service 
from  the  Edison  street  mains  is  provided.  This  breakdown  service 
will  eventually  be  so  connected  that  the  whole  plant  can  be  run  by 
it,  although  at  present  only  the  lighting  feeders  are  arranged  for 
supply  from  this  source.  The  final  arrangement  is  so  plaimed  that 
thg  Edison  current  will  only  reach  the  elevator  load  through  the 
storage  battery  with  the  booster  arranged  to  smooth  out  the  fluctua- 
tions, as  when  charging  from  the  generators,  so  that  the  demand  on 
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mum  emergency  discharge  rate  of  600  amperes.  This  battery  is 
connected  with  the  generating  system  by  a  motor-driven  differential 
booster,  the  motor  and  booster  being  mounted  on  a  common  bed- 
plate, the  whole  constructed  by  the  General  Electric-  Company. 
The  arrangement  of  the  battery  and  booster  circuits  is  such  that 
the  battery  at  night  can  be  thrown  straight  across  the  bus  bars  to 
carry  the  whole  load  of  lights  and  motors,  while  during  the  day- 
time, when  the  generators  are  running,  the  lighting  system  will  be 
connected  to  them  direct,  and  the  motors,  in  parallel  with  the  stor- 
age battery,  will  be  connected  to  the  generator  or  generators 
through  the  difTercntial  booster,  the  arrangement  being  such  that 
the  charging  current  or  the  current  passing  from  the  generator  to 
the  battery  and  its  load  will  pass  through  the  armature  and  series 
field  of  the  boster,  the  series  field  tending  to  cut  down  the  constant 


the  central  station  will  be  a 
comparatively  steady  one,  and 
an  especially  low  rate  is  prom- 
ised on  account  of  this  advan- 
tageous condition. 

A  rough  idea  of  the  economy 
attained  by  the  use  of  this  stor- 
age battery  has  already  been  af- 
forded by  a  comparison  of  the 
amount  of  fuel  consumed  in  a 
given    time    with    and    without 
the    battery    in    service,   other 
conditions  remaining  the  same. 
It     was     found     that     without 
the    storage    battery    in    service    about    ,33    per    cent,   more   fuel 
was  burned  than  when  the  battery  was  connected,  in  spite  of  the 
power  obviously  lost  in  the  battery  itself.     This  is  to  be  explained 
by  the  improved  steam  economy  under  the  steady  load  afforded  by 
the  battery  and  the  fact  that  with  the  battery  but  one  generator  was 
needed,  while  without  it  two  were  required  on  account  of  high  brief 
loads  and  the  necessity  of  separating  the  motor  and  the  lighting 
oads. 

The  switchboard  is  a  remarkably  handsome  structure  of  Tennes- 
see marble,  divided  into  five  panels,  the  extreme  panels  at  the  two 
ends  being  fitted  with  the  switches  and  circuit  breakers  of  the  light- 
ing feeders,  the  centre  panel  with  those  of  the  power  feeders,  the 
panel  immediately  to  the  left  controlling  the  generators  and  to  the 
right  the  storage  battery  and  booster.  Every  circuit  entering  or 
leaving  the  board  is  equipped  with  an  Ideal  circuit  breaker,  and  all 
lighting  and  power  feeders  are  fused  on  separate  panels  behind  the 
board.  The  board  is  fittetj  with  two  complete  sets  of  triple-pole  bus 
bars,  on  either  of  which  the  generators  may  be  run  separately  or  in 
multiple,  but  on  one  of  which  the  storage  battery  will  be  customa- 
rily tun  alone.  During  the  davtime  the  airangement  will  be  such  as 
to  carry  the  lighting  feeders  immediately  from  the  generators,  run 
singly  or  in  multiple  with  each  other,  on  one  set  of  bus  bars,  and 
the  motor  system,  consisting  principally  of  screw  type  elevators,  on 
the  other  set  of  bus  bars,  supplied  by  the  storage  battery,  the 
booster  being  inserted  between  the  two  sets.  By  means  of  the 
switches  on  the  board  other  combinations  may  be  made,  the  gen- 
erator being  shut  down  at  night  and  both  lights  and  power  being 
carried  from  the  battery  direct  without  a  booster.  The  main  gen- 
erator switches  are  double-throw,  one  throw  to  each  set  of  buses. 
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The-power  feeder  switches  supplying  the  elevators  are  also  double- 
throw  between  the  two  sets  of  buses  and  the  lighting  feeder 
switches  are  double-throw,  one  side  going  to  the  generator  buses 
and  the  other  to  the  Edison  breakdown  service.  All  bus  bars, 
studs  and  main  connections,  as  well  as  the  contacts  between  the 
same,  are  proportioned  for  a  current  density  at  full  load  of  730 
amperes  per  square  inch,  the  contacts  being  all  sweated. 

An  admirable  point  of  the  system  is  the  location  of  the  storage 
battery,  which  is  placed  on  the  roof  beneath  a  special  light  steel 
frame  iron-sheathed  superstructure.  By  this  arrangement  there  is 
not  '.he  slightest  danger  of  corrosion  from  the  battery  fumes  reach- 
ing the  apparatus  in  and  about  the  engine  room;  there  is  not  the 
slightest  difficulty  in  obtaining  ventilation,  and  there  is  no  danger 
of  the  fumes  becoming  noticeable  in  the  building.  There  is,  of 
course,  plenty  of  room  on  the  roof  and  the  battery  can,  therefore, 
be  a  single  tier  in  height,  as  shown  in  the  accompanying  illustra- 
tion. The  regular  arrangement  allows  the  utmost  simplicity  in  con- 
nection from  cell  to  cell.  The  steel  and  iron  work  in  the  battery 
room  is  painted  with  an  asphaltic  paint  and  the  walls  are  finished  in 
rough  mortar.  The  battery  cells  contain  fifteen  plates  each  in 
wooden  boxes,  in  each  of  which  there  is  room  for  four  more  plates 
if  necessary.  The  battery  is  tied  to  the  switchboard  by  two  37S,ooo- 
cm  cables  on  each  pole,  these  cables  running  with  all  the  other 
cables  of  the  lighting  and  communication  systems  in  a  single  verti- 
cal runway  through  the  building.  An  interesting  detail  of  this  run- 
way is  the  arrangement  of  the  iron-armored  conduits,  the  lengths  of 
which  are  let  into  holes  in  steel  plates  mounted  on  the  steel  struc- 
ture at  each  floor,  the  fastening  being  eflfected  by  nuts  threaded  on 
the  conduits. 

Besides  the  six  Sprague  screw  type  elevators  there  are  one  ash 
hoist,  one  sidewalk  elevator  and  one  72-inch  fan,  all  motor  driven, 
as  well  as  one  Quimby  screw  pump,  which  is  run  at  night  from  the 
storage  battery  to  supply  whatever  water  is  used  throughout  the 
building,  the  water  pressure  being  maintained  by  pressure  drums  in 
the  basement  with  pneumatic  cushion,  a  small  air  pump  maintaining 
this  by  an  occasional  run.  The  building  also  contains  a  lo-ton 
refrigerating  plant,  an  interesting  detail  of  which  is  the  disposal  of 
the  circulating  water  which  carries  ofT  the  heat  of  the  condensed 
ammonia.  This  water,  of  about  100°  temperature,  is  ordinarily  piped 
to  the  sewer,  the  water,  costing  $1  per  1000  cubic  feet,  as  well  as  the 
heat,  being  entirely  lost.  In  this  building,  however,  the  water  is 
piped  to  the  kitchen  of  a  large  restaurant  above,  where  it  will  be 
largely  used  in  dish-washing  machines,  etc.,  the  kitchen  being, 
therefore,  supplied  with  water  at  four  temperatures,  ice  cold,  or- 
dinary, about  100°  and  about  boiling  point. 

The  consulting  engineer  of  this  plant  was  Mr.  R.  P.  Bolton,  the 
constructing  engineers  of  the  switchboard  and  wiring  being  P.  M. 
Mowrey  &  Co.  The  engineer  in  charge  of  the  plant  is  Mr.  G.  M. 
Dunscomb. 


The  Sayers  Winding. 


Convention  of  the  Ohio  Electric  Light  Association. 


The  fourth  annual  meeting  of  the  Ohio  Electric  Light  Associa- 
tion will  be  held  at  the  West  House,  Sandusky,  Ohio,  on  August 
18  and  19.  The  following  papers  will  be  read:  "Positive  and  Neg- 
ative Economics  in  Small  Central  Stations,"  by  E.  P.  Roberts; 
"Some  Suggestions  Relative  to  Determining  the  Cost  of  Electrical 
Supply."  by  M.  E.  Turner;  "The  Meter's  Relation  to  the  Divi- 
H'-nd."  by  Caryl  D,  (Ta'^kins;  "Comparative  Commercial  Qualities 
of  Old  and  Modern  Transformers  as  Applied  to  an  Exchange."  by 
J.  H.  I'crkins;  "Long  Distance  Transmission  of  Power,"  by  E  J 
Berg. 

The  following  queries  from  the  (|uestion  box  will  be  brought  up 
for  discussion: 

1.  What  are  the  advantages  and  disadvantages  of  inclosed  arc 
lamps  for  outside  lighting? 

2,  Can  the  candle  power  of  arc  lamps  be  accurately  determined 
by  the  use  of   a  portable  pholometor? 

.1.  In  what  way  can  competition  of  the  gasoline  incandescent 
burner  be  most  succcsofiilly  met? 

4-  Is  it  advisable  for  a  plant  to  change  from  15,000  cycles  altcr- 
nating  single-phase  to  7200  two-phase  if  no  question  of  motor  busi- 
nc«H  is  concerned? 

5.  What  arc  the  types  and  makes  of  gas  engines  in  use  in  the 
smaller  plants  of  the  asioriation;  the  time  of  their  installation  .ind 
their  condition  at  the  present  lime? 

The  secretary  of    the  association  is  Mr.  Samuel  Scovil,  with  r,f 
ficcs  at  the  Cuyahoga.  Cleveland. 


The  American  patent  No.  607,593,  issued  to  Mr.  W.  B.  Sayers 
on  July  19,  1898,  for  a  niodificaition  of  the  Sayers  winding,  adds  no 
little  to  the  ingenious  combinations  already  proposed  by  Mr.  Say- 
ers for  the  reduction  of  commutator  sparking  and  for  the  automatic 
internal  provision  of  an  e.  m.  f.  in  the  short-circuited  sections  pro- 
portional to  the  load  for  properly  reversing  the  currents  while  the 
adjacent  commutator  segments  are  under  the  brushes.  To  make 
clear  the  working  of  this  latest  modification  it  may  be  well  to  de- 
scribe the  earlier  plans  proposed  by  Mr.  Sayers,  the  following  in- 
formation and  figures  being  taken  from  his  earlier  American  pat- 
ents, the  first  of   which  was  No.  516,553,  issued  March  13,  1894. 

The  general  plan  of  the  Sayers  winding  contemplates  the  mser- 
tion  between  the  commutator  segments  and  the  junctions  of  the 
armature  coils,  which  are  in  ordinary  windings  connected  directly 
together,  of  auxiliary  coils  or  turns,  so  arranged  as  to  cut  the 
field  at  the  instant  of  commutation,  and  of  sufficient  strength  to 
reverse  the  currents  within  themselves,  the  field  in  which  they  lie 
being  automatically  proportioned  by  the  armature  reaction  to  the 
armature  load.  Each  of  these  turns  is,  of  course,  active  only  at 
the  instant  when  its  segment  is  under  the  brush,  being  on  open 
circuit  the  rest  of   the  time.     The  first  patent  meruioned  above  de- 
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scribes  these  auxiliary  turns  or  coils,  B,  Fig.  I,  as  wound  upon  a 
ring  armature  in  a  direction  the  reverse  of  that  of  the  main  wind- 
ings, A,  and  with  a  backward  lead  in  the  case  of  a  generator — that 
is,  the  commutator  windings  are  set  off  to  one  side  of  the  junc- 
tions, D,  with  which  they  connect  in  such  a  way  as  to  follow  the 
latter  as  the  armature  revolves.  With  this  reverse  winding  the 
fringe  of  the  field  used  for  commutation  should,  of  course,  be  in 
the  reverse  direction  from  that  normally  used,  and  to  obtain  this 
the  brushes  must  be  shifted  in  the  opposite  direction  from  that  cus- 
tomary, or,  in  the  case  of  generators,  the  lead  should  be  backward. 
The  auxiliary  winding,  if  wound,  as  described,  further  back  than 
the  coils  to  which  it  is  connected,  will  be,  at  the  instant  of  commu- 
tation, under  a  stronger  part  of  the  field  horn  than  they  will,  and 
if  of  the  same  number  of  turns  as  the  latter  it  will  thereby  give  an 
e.  m.  f.  sufficiently  greater  than  that  in  the  main  coils  to  reverse 
the  current.  It  will  be  readily  seen  that  on  account  of  this  back- 
ward lead  the  commutation  will  be  brought  under  the  horn  into 
which  the  field  is  concentrated  under  heavy  load  by  the  armature 
reaction,  and  the  action  on  the  auxiliary  coils  will  therefore  be 
strengthened  as  the  load  increases,  instead  of  weakened,  as  in  or- 
dinary windings,  the  reversing  action  in  the  short-circuited  coils 
being  thereby  rendered  more  or  less  proportional  to  the  load,  in- 
stead of   the  reverse. 

On  account,  also,  of  the  reversed  lead  llu'  .inn.iture  reaction  tends 
to  assist  instead  of   to  ojjpose  the  field  iiiagiielization. 

This  arrangement  is  obviously  fitted  for  running  the  armature 
in  one  direction  only,  since  the  auxiliary  coils  are  wound  to  one 
side  of  the  junctions  of  the  main  coils  to  which  they  are  attached. 
To  run  the  same  machine  as  .i  iiiolor.  the  armature  distortion  be- 
ing reversed  and  the  crowding  of  the  lines  of  force  therefore  being 
thrown  over  to  the  other  horns,  the  direction  of  rotation  must  be 
reversed.  To  provide  an  arrangement  capable  of  niiining  in  either 
direction  and  either  as  a  motor  or  a  dynamo,  a  pl.m  is  oiitlincd  in 
patent  No.  524,119,  issued  August  7,  1894.  This  patent  describes 
a  nniltipolar  drum  winding  of  either  the  lap  or  wave  type,  each 
conimiilalor  roil,  H',  II',  h'ig.  2.  s|ianning  only  a  small  pari,  say 
'ine-sixlh,  r.f  the  jiolc  angle,  einliraciiig  and  preferably  adi.-iccnl  to 
the  slots  carrying  the  two  arinaliire  coils,  ,-1'  and  /(',  with  whose 
jiiMilion,  //*,  it  connects.     Thus  when  the  machine  is    running  in 
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either  direction  as  a  generator,  one  side  of  the  commutator  coil 
follows  the  armature  coils,  witn  which  it  connects  and  is  under  the 
crowded  horn  of  the  pole  piece,  after  its  other  side  and  also  its 
armature  coils  have  left  it.  It,  therefore,  effects  the  reversal,  its 
reversing  tendency  being  more  or  less  proportioned  to  the  arma- 
ture distortion,  and  hence  to  the  load.  When  the  machine  is  run- 
ning as  a  motor,  the  other  side  of  the  commutating  coil  is  active, 
as  it  is  ahead  of  its  armature  coils  and  gets  under  the  crowded 
leading  horn  before  they  do,  its  complementary  side  being  inopera- 
tive and  the  leading  side  effecting  the  commutating  reversal.    Va- 
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rious  modifications  are  described  in  this  patent,  consisting  of  pecu- 
liarly shaped  pole  pieces,  metallic  bridges,  etc.,  the  general  prin- 
ciple remaining  the  same. 

In  the  patent  just  issued  by  the  American  office.  No.  607.593.  a 
further  moditication  is  effected,  consisting,  as  shown  in  Figs.  3  and 
4,  of  iron  frames,  surrounding  each  field  pole  outside  of  its  excit- 
ing winding,  the  sides  of  the  frames  running  axially  along  the 
armature,  being  brought  down  and  arranged  as  small  pole  pieces, 
p  p,  close  to  the  face  of  the  armature.  The  purpose  of  this  device 
is  to  provide  an  auxiliary  field  through  the  armature  core  and  com- 
pleting itself  through  these  frames,  this  auxiliary  field  being  en- 
tirely independent  of  the  main  field  excitation,  its  magnetomotive 
force  being  solely  due  to  the  armature  cross  magnetization  and 
being,  hence,  proportional  to  tjie  armature  load  up  to  saturation 
of   the  circuit.     The  brushes  should  be  so  set  that  the  commutator 


Fig.  3. 


coils,  as  B'  B'-,  which  just  span  the  distance  between  two  of  these 
auxiliary  pole  pieces,  p,  shall  be  immediately  under  them  when  the 
corresponding  commutator  segments  are  under  the  brushes.  The 
lines  of  force,  then,  through  this  auxiliary  field  circuit,  will  exert  an 
e.  m.  f.  between  the  short-circuited  segments  of  the  commutator 
suitable  for  reversing  the  current  in  the  windings  between  these 
segments,  this  e.  m.  f.  being  automatically  proportioned  to  the 
load.  It  may  be  seen  that  there  is  required  no  shifting  of  the 
brushes  in  cither  direction  with  this  arrangement,  and  it  may  be 
run  either  as  a  generator  or  a  motor,  there  being,  consequently. 


no  demagnetizing  reaction  on  the  part  of  the  armature.  The  slots 
in  which  the  armature  coils  are  wound  are,  at  the'lhstant'Of  'cGlh'- 
mutation,  not  magnetically  closed  by  a  pole  shoe  above  them,  but 
are  midway  between  the  poles;  thus  self-induction  of  the  turns  is 
reduced.  It  would  seem  at  first  sight  as  though  these  extra  turns 
in  the  winding  would  double  the  armature  copper  without  a  corre- 
sponding gain,  but,  as  the  commutator  coils  carry  current  only  in- 
termittently for  brief  periods,  they  can  be  of  smaller  cross  section 
than  the  armature  winding  and,  since  there  is  no  lead,  and,  conse- 
quently no  armature  demagnetization,  but  simply  a  distortion,  which 
distortion  helps  instead  of  hinders  commutation,  heavier  armature 
currents  may  be  generated  with  the  same  field  iron  and  copper. 

In  the  London  "Electrician"  of  July  8  there  is  described  the 
"Sayers  .'\utomatic  Third-Brush  Regulation  of  Dynamos,"  this 
being  presumably  developed  by  the  same  inventor.  This  arrange- 
ment,  which   is   shown   diagranimatically   in   Fig.   5,   connects   the 
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Fig.  4. 


shunt  field  exciting  coils  between  one  of  the  main  brushes  of  the 
machine  and  a  small  auxiliary  third  brush  bearing  against  the  com- 
mutator midway  between  the  main  brushes,  and  therefore  getting 
on  no  load  about  one-half  the  full  vohage  of  the  machine.  As  the 
load  rises  the  lines  of  force  passing  from  the  field  poles  to  the 
armature  are  crowded  into  the  following  horns  (in  the  case  of  gen- 
erators), and — the  field  coils  spanning  these  horns— the  fields  get 
more  than  one-half  the  total  machine  voltage,  the  proportion  ris- 
ing as  the  load  increases.  The  effect  is  obviously  proportional  to 
the  load  within  limits  prescribed  by  the  permeability  of  the  system, 
such  a  machine  being  practically  compounded  or  over-compounded 
without  any  series  W'inding.  It  is  necessary,  of  course,  that  the 
shunt  coils  of  the  machine  be  wound  to  give  the  no-load  excita- 
tion with  half  the  machine  voltage  across  the  terminals.  As  most 
machines  are  wound  with  two  or  more  field  spools  in  series,  they 


Fig.  5. 

can  easily  be  arranged  for  this  modification  by  simply  multipling 
the  coils  and  adding  the  pilot  brush.  Curves  are  shown  in  the  con- 
temporary referred  to,  giving  the  results  of  tests  made  on  such 
a  machine  with  a  capacity  of  300  amperes  and  120  volts.  It  is  said 
that  the  pilot  brush,  which  was  of  carbon  about  one-fourth  of  an 
inch  in  thickness,  gave  no  trouble  from  sparking.  The  characteris- 
tic curves  show,  as  might  be  expected,  a  very  satisfactory  com- 
pounding effect. 


The  Seashore  Electric  Railway  at  Brighton,  England. 

From  the  fact  that  the  Society  of  Engineers  recently  paid  a  visit 
to  this  odd  railroad,  it  appears  that  it  has  been  rebuilt  since  its 
destruction  by  the  force  of  the  waves  about  two  j'ears  ago.  The 
line  is  about  3  miles  long,  the  rail  level  at  its  deepest  portion  being 
15  feet  below  high-water  level.  The  car,  46  feet  x  22  feet  in  size 
and  weighing  loaded  about  50  tons,  is  supported  on  the  trucks  by- 
steel  tube  columns,  the  deck  being  25  feet  above  the  rail  level. 


Electrical  Power  Distribution  in  an  English  Dock  Yard. 

All  of  the  shop  machinery  at  the  Portsmouth  dock  yard  is  to  be 
driven  by  electric  power  according  to  "Industries  and  Iron."  The 
magnitude  of  this  proposed  installation  is  well  sliown  by  the  esti- 
mated cost,  which  is  one-half  a  million  sterling. 
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The  De  Laval  High-Pressure  Steam  Boiler  and  Turbine. 


The  Hental  and  floral  Influence  of  an  Engineering  Training  * 


'  A  clear  description  of  the  working  mechanism  of  this  remark- 
able turbine  shown  at  the  Stockholm  exposition  has  been  translated 
by  the  "Iron  Age,"  from  which  the  following  is  taken: 

The  boiler,  A,  consists  of  a  single  long  pipe  of  small  diameter, 
curled  in  a  helix,  A^,  over  which  the  products  of  combustion  pass. 
The  fuel  is  fed  at  the  top  of  the  boiler,  and  is  carried  to  the  fire- 
place through  the  central  chamber,  A'-,  the  lower  end  of  which  ends 
above  a  cone  of  masonry,  which  spreads  the  fuel  on  the  surround- 
ing basket-shaped  grate.  The  air  of  combustion  is  forced  into  the 
fireplace  by  means  of  a  blower,  partly  through  the  flue,  A",  which 
enters  below  the  grate,  and  partly  through  A'',  from  which  the  air 
is  forced  through  mouth  pieces  immediately  above  the  top  level  of 
the  fuel,  where  it  serves  to  complete  the  combustion  of  the  gases. 
Should  the  steam  pressure  rise  too  high,  the  air  supply  through  A^ 
and  A^  is  cut  ofif,  and  air  is  instead  forced  in  through  A',  by  means 
of  the  dampers  in  these  three  pipes,  which  are  manipulated  by  the 
damper  regulator  shown,  which  consists  of  a  piston,  the  steam 
pressure  on  which  is  counterbalanced  by  a  spring.  The  water  is  fed 
to  the  boiler  by  the  feed  pump.  G,  which  has  several  plungers  (four 
in  the  50-hp  system,  and  six  in  the  loo-hp  system)  in  order  to  fur- 
nish as  even  a  supply  of  water  to  the  boiler  as  possible.  The  suc- 
tion pipe  of  the  pump  is  connected  with  the  water  cistern,  B,  in 
which  is  a  float  controlling  the  feed  pump,  so  that  all  water  con- 
densed is  returned  to  the  boiler. 


I  have  read  somewhere  that  the  chief  obstacles  to  the  progress 
of  men  are  gravity,  friction  and  natural  depravity.  The  more  you 
think  about  this  statement  the  inore  complete  it  is.  Voltaire  said: 
■'AH  general  stateinents  are  untrue,  and  probably  this  one  is  also." 
At  the  bottom  of  this  cynical  witticism  or  witty  cynicism  is  a  cer- 
tain' truth,  but  we  may  take  the  general  proposition  with  regard  to 
the  obstacles  to  human  progress  as  fairly  correct. 

For  some  generations  society  has  agreed  to  leave  to  the  engineer 
the  care  of  friction  and  gravity,  but  natural  depravity  has  been  left 
to  ministers,  lawyers,  editors,  teachers,  the  mothers  of  families,  to 
anyone,  in  fact,  but  the  engineer;  and  this  is  where  society  makes 
a  mistake.  The  best  corrector  of  human  depravity  is  the  engineer, 
because  he  must  deal  with  conditions,  while  other  may  deal  with 
symptoms.  The  engineer  must  always  square  himself  with  the 
laws  of  nature,  which  are  perfect,  unchanging  and  eternal.  So 
far  as  he  fails  to  do  this  he  fails  in  his  business  and  misses  his  daily 
bread.  Other  men  can  square  themselves  with  human  laws  and  hu- 
man notions  of  morality,  and  so  they  can  twist  along  without  ever 
knowing  the  difference  between  right  and  wrong.  And  that  is  why 
the  engineer  is  the  best  moral  guide.  He  must  have  a  passion  for 
truth  and  the  faculty  of  thinking  straight  or  he  cannot  succeed 
in  his  business.  This  is  no  mere  extravagance  of  words  to  amuse 
you  for  the  moment.     It  is  a  solemn  truth. 

We  can  all  remember  crises  involving  moral  issues  when  great 


REGULATOR 
ESCAPE 


Diagram  of  the  De  Laval  Stram  Tukuink. 


The  steam  generated  in  the  spiral  pipe  at  the  exhibition  plant  had 
a  pressure  of  1735  pounds,  which  at  the  steam  turbine  was  reduced 
to  1420  pounds  per  square  inch.  The  steam  is  first  conducted  to  the 
throtlles,  D.  which  open  ortc  or  more  of  the  turbine  nozzles,  ac- 
cording to  the  load.  The  pressure  of  the  water  in  the  lower  ends 
of  the  sicam  regulators  is  determined,  by  the  regulator  escape,  E, 
which  is  opened  and  closed  by  a  centrifugal  governor. 

From  the  upper  ends  of  the  steam  regulators  the  steam  is  con- 
ducted through  four  mouthpieces,  or  tuyeres,  C  and  C,  with  very 
small  apertures.  The  turbine  disc,  C,  is  constructed  as  a  double 
turbine  with  two  rows  of  I)ucl<el6  and  a  division  wall.  From  the 
tuyeres  the  steam  passes  first  through  one  of  the  rows  of  buckets, 
then  through  the  division  wall,  and  finally  through  the  other  series 
of  buckets.  The  discs  make  13.000  revolutions  per  minute  in  the 
joo-hp  turbine,  and  16,400  revolutions  in  a  So-hp  one.  These  speeds 
arc  reduced  by  gearing  to  1050  and  1500  revolutions  respectively  at 
the  main  shaft. 

The  exhaust  steam  from  the  turbines  passes  ihrough  the  exhaust 
pipe,  C,  to  the  surface  condcnncr,  W.  The  condensed  steam  is  forced 
int"  the  hot  water  tank  by  the  condenser  pump,  P.  The  condensers 
arc  treed  from  air  by  means  of  an  ejector,  /(',  apparently  operated 
l)y  the  cold  water  tupply  from  the  circulating  pump. 

f'arlicularly  noticeable  at  the  power  plant  in  r|UC»tion  was  the 
small  floor  space  occupied  by  this  combination  of  boiler,  steam  tur- 
bine and  dynamo.  The  loo-hp  boiler,  which  generated  1765  pounds 
o(    steam  per  hour,  was  only  4.6  feet  in  diameter  and  9.8  feci  high. 


numbers  of  the  clergy — perhaps  the  majority — were  on  the  wrong 
side  because  of  confusion  of  thought  and  false  proportion.  They 
have  mistaken  a  conventionality  for  a  moral  truth.  Or  they  have 
been  mistaken  in  the  relative  value  of  two  moral  offenses.  Or 
they  have  been  led  away  by  expediency — that  most  dangerous 
guide.  Every  day  we  see  the  talents  and  the  energies  of  able  law- 
yers bent  to  defeat  justice  and  to  shield  crime,  and  this  is  defended 
by  sophistries  that  have  lived  for  centuries.  You  remember  what 
Macaulay  said  about  this:  "We  will  not  at  present  inquire  whether 
it  be  right  that  a  man  should,  with  a  wig  on  his  head  and  a  baud 
round  his  neck,  do  for  a  guinea  what  without  these  appendages  he 
would  consider  it  wicked  and  infamous  to  do  for  an  emi)ire." 

But,  on  the  other  hand,  it  is  the  good  fortune  of  the  engineer 
Cand  into  that  grvod  fortune  you  young  men  hav.c  now  entered) 
that  soijhistry  and  ignorance  will  surely  kill  him  professionally,  and 
that  his  succe.is  will  be  in  direct  proportion  to  what  he  actually 
knows  and  to  his  determination  and  power  to  reason  straight.  If 
he  does  not  know  the  stresses  in  his  bridge  or  engine,  if  he  does 
not  know  the  endiuanre  of  his  material,  if  he  docs  not  design  his 
structure  according  to  what  he  knows,  he  cannot  long  pretend,  even 
to  himself,  to  be  an  engineer.  Nature,  calm  and  unrelenting,  al- 
ways stands  looking  at  him.  No  other  man  in  the  world  has  such 
stern  and  unceasing  discipline,  and  so  it  comes  aboiU  that  no  oilier 
man  is  so  safe  a  moral  guide  as  the  engineer,  with  his  passion  for 

*An  extract  (rom  the  addrctt  of  Mr.  H.  G.  Prcat  lo  the  graduntinif  cIhi  oi 
Slcvcni    IiKtilulc  nt  TrcliiHjliiKy.  ilM*. 
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truth  and  his  faculty  of  thinking  straight.  This  is  no  mere  state- 
ment of  a  theory,  but  of  observed  facts.  It  has  happened  to  me, 
over  and  over  again,  to  discover  that  1  get  a  sounder  opinion  on 
any  matter  of  human  conduct  from  the  engineers  of  my  acquaint- 
ance than  from  men  of  any  other  calhng;  and  this  is  chiefly  be- 
cause nature  has  taught  them  that  their  opinions  are  worthless  un- 
less they  are  severely  reasoned  from  known  facts.  Other  men,  es- 
pecially ministers  and  editors,  get  the  dangerous  trick  of  thinking 
that  their  opinions  are  valuable  merely  because  they  are  their  opin- 
ions. 


Electrical  Shop  Work. 


EY   B.    F.    FELLS. 

As  brazing  is  now  quite  an  important  operation  in  the  modern 
electrical  shop,  a  brief  description  of  the  best  methods  of  setting  up 
and  using  a  brazing  outfit  may  be  interesting.  The  object  in  braz- 
ing or  silver-soldering  pieces  of  metal  together  is,  of  course,  to 
unite  the  several  parts  in  practically  a  single  piece  with  a  joint  not 
readily  fused.  If  well  done,  the  joints  are  hard  to  find.  The  crudest 
form  of  brazing  apparatus  is  obtained  with  an  ordinary  forge,  shown 
in  section  in  Fig.  i.  An  ordinary  portable  forge,  such  as  is  used  in 
all  electrical  working  shops,  can.  be  made  serviceable  for  brazing 
with  but  a  few  alterations.  The  old-fashioned  brick  forge  with 
bellows  requires  that  the  space  below  the  coal  grate  be  enlarged, 
as  shown  in  the  drawing.  The  course  of  the  air  blast  from  the 
bellows  is  indicated  by  the  arrows.  This  sample  is  given  to  show 
that  effective  brazing  can  be  done  even  with  the  crudest  of  appli- 
ances. The  process  consists  in  placing  the  parts  to  be  brazed  in  the 
fire  after  the  coke  or  charcoal  has  been  burned  so  that  the  flame  is 
bright  and  clear.  The  methods  of  brazing  will  be  described  farther 
on. 

Fig.  2  shows  a  more  improved  device  for  brazing.  This  requires 
two  pipes  which  unite  at  C.  One-inch  pipes  of  iron  are  usually 
used  with  valves  of  the  globe  type.  Any  pipefitter  can  make  it  up. 
The  top  pipe  receives  an  air  blast  from  an  air  blower  or  compressed 
air  chamber.  The  low-er  pipe  receives  ordinary  illuminating  gas  or 
vaporized  hydrocarbons,  such  as  petroleum,  gasoline,  etc.  Rubber 
or  canvas  hose-pipe  connections  are  usually  employed  to  connect 
the  pipes  with  the  gas  and  air  supply.  The  air  and  gas  mix  and 
discharge  at  D.  A  perfect  combustion  is  made  and  brazing  can  be 
done  quickly  and  efTectively. 

Fig.  3  illustrates  how  a  two-burner  brazer  may  be  constructed. 
One-inch  iron  or  brass  pipes  may  be  utilized  and  provided  with 
check  valves  for  regulating  the  supply  of  air  and  gas  as  shown, 
gases  combining  at  D. 

The  plan  of  the  burners  is  such  that  the  flames  meet  at  a  central 
point,  increasing  the  intensity  of  the  heat  and  hastening  the  braz- 
ing operation.    The  back  and  base  work  is  firebrick. 

The  arrangement  of  the  burners  permits  the  workman  to  watch 
the  work  on  all  sides  without  removing  it  from  the  flame. 

Fig.  4  shows  a  plan  for  erecting  a  four-flame  outfit.  The  main 
air  and  gas  pipes  are  bent  into  a  circular  shape  and  one  fitted  inside 
the  other.  Four  pipes  branch  radially  inward  from  the  outer  circle. 
Four  more  project  from  the  inner  circle  and  turn  into  the_  sides  of 
the  first  pipes,  as  shown.  The  drawing  shows  the  arrangement  in 
plan.  A  fire-brick  base  is  furnished.  With  this  device,  it  is  possible 
to  entirely  envelop  the  article  in  flames.  The  concentration  of  heat 
is  intense  and  most  effective. 

Fig.  5  is  a  detail  of  one  burner  and  will  serve  as  a  pattern.  The 
pipes  are  one  inch  in  diameter,  of  iron,  and  the  joints  are  leaded.  An 
air  pipe,  F,  leads  to  the  main,  E,  at  which  point  a  check  valve  is 
connected.  Gas  pipe  D  leads  to  the  main  at  C,  where  a  similar  valve 
is  put  in.  The  combined  gas  and  air  pass  to  B.  where  the  pipe  is 
dropped  a  few  inches  to  correspond  with  the  height  of  the  base  of 
the  furnace  plate.  The  burner,  A,  is  a  plain  piece  of  piping,  the 
nozzle  end  of  which  is  slightly  reduced. 

EXPERIMFNTAL  BRAZINO. 

Before  attempting  to  braze  important  parts  of  electrical  apparatus 
or  other  articles,  experiment  with  some  plain  pieces  of  sheet  steel. 
Take  two  pieces  and  lap  the  beveled  edges,  as  in  Fig.  6.  Then 
wire  the  lap  with  fine  wires,  A.  Next  put  the  joint  in  the  flames  of 
the  brazing  apparatus  and  heat  red.  Both  sides  should  be  heated 
alike.  Fig.  7  shows  the  flame  from  one  of  the  burners  directed 
against  one  side  of  the  joint.  There  must  be  no  dirt,  filings  or  for- 
eign stuff  between  the  laps.  Borax  is  the  flux  used.  There  are 
three  kinds — calcined,  broken  and  granulated.  All  three  are  sold  at 
supply  stores,  ready  to  use.     The  borax  protects  the  exposed  sur- 


faces of  the  metal  from  the  heat,  so  that  when  the  solder  is  ap- 
plied the  metal  surfaces  can  be  joined  clean.  Both  borax  and 
solder  are  alternately  applied  to  the  joint  until  the  union  is  com- 
plete. As  full  descriptions  for  this  work  accompany  the  packages 
of  borax  and  solder,  we  need  not  deal  with  the  matter  further. 

Instead  of  wiring  parts  together  for  brazing,  screws,  pins,  rivets. 


Pec  )VorU.  Nr 


Details  of  Brazing  Furnaces  and  Tools. 


etc.,  may  be  required.  A  job  like  that  in  Fig.  8,  in  which  a  flanged 
piece  is  to  be  brazed  to  a  tube,  could  not  be  wired.  Screws  B,  B,  are 
used.  Holes  are  first  drilled  and  tapped.  The  screws  are  inserted, 
the  parts  brazed  and  then  the  screw  heads  are  chipped  off  and  the 
stubs  filed  down  and  smoothed  over.  The  pin  method  is  shown  in 
Fig.  C,  in  which  two  pieces  are  held  together  by  pins,  C,  C.  After 
brazing,  the  pins  are  chipped  off,  smoothed  down,  and  if  neatly  done 
no  trace  of  them  will  be  seen.  The  rivet  method  is  presented  in 
Fig.  10,  in  section.  The  rivets  are  indicated,  D,  D,  and  both  ends 
may  be  countersunk  or  left  with  round  heads.  Or  the  ends  can  be 
filed  down  smooth,  so  as  not  to  show.  A  clamp  is  serviceable  in 
some  cases.  Suppose  parts  E,  E,  are  to  be  joined.  A  clamp  like 
that  shown  can  be  forged,  the  jaws  drilled  for  a  clamping  bolt  F. 
and  the  device  used  to  hold  parts  together  during  the  operation  of 
brazing. 

The  final  work  is  cleaning  off  of  the  slag,  and  general  corrosive 
matter  which  has  accumulated  about  the  joint.  This  is  done  with 
the  sand  blast,  chipping  tools,  filing  or  grinding.  The  first  method 
requires  so  much  apparatus  that  the  other  systems  are  used  chiefly. 
Final  polishing  is  done^wdth  emery  cloth. 


Tests  of  the  Isolated  Plant  of  the  Chicago  Public  Library. 


.\  complete  set  of  tests  of  the  mechanical  equipment  of  the  new 
Chicago  Library  gives  some  data  of  interest  concerning  the  elec- 
trical plant.  Each  generating  unit  consists  of  two  60-kw  General 
Electric  dynamos,  coupled  to  the  shaft  of  an  Erie  Ball  vertical 
cross-compound  engine.  There  are  four  such  sets  beside  one 
smaller  one.  The  indicated  friction  load  was  12  horse-power, 
which,  w-ith  field  coils  excited,  ran  up  to  lo.Q  horse-power.  The 
steam  per  hp-hour  was.  at  full  load.  24.7  pounds,  and  at  half  load 
.^i.i.  Complete  tests  were  also  made  of  the  elevators,  which  are  of 
the  drum  type,  over  counterweighted,  driven  by  electric  motors 
and  installed  by  the  Crane  Elevator  Company.  The  larger  elevators, 
loaded  to  an  average  weight  of  5200  pounds,  and  counterweighted 
by  an  average  of  4400  pounds,  running  at  300  feet  per  minute  and 
stopping  at  every  floor,  consumed  6.25  kw  per  car  mile,  the  number 
of   stops  being  3^,2  per  car  mile. 
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T^e  Calculation  of  Alternating;  Current  Qenerators- 


BY   ALEXANDER   ROTHERT. 

During  the  period  which  has  elapsed  since  the  electrical  exposi- 
tion held  at  Frankfort-on-the-Main  probably  the  most  noticeable 
advances  in  electro-technics  have  been  in  the  direction  of  the  gen- 
eration and  utilization  of  very  poviferful  alternating  currents.  Both 
monophase  and  polyphase  apparatus  have  been  greatly  improved 
and,  on  account  of  its  advantage  for  power  transmission  and  the 
running  of  non-synchronous  motors,  the  polyphase  system  has  prob- 
ably received  the  most  attention  and  has  therefore  been  more  com- 
pletely developed.  On  account  of  the  simplicity  of  the  apparatus 
necessary  for  the  generation  and  transformation  of  the  alternating 
current  a  wide  and  constantly  increasing  field  is  open  to  it. 

With  the  change  from  the  comparatively  small  generators  used 
for  illuminating  purposes  of  several  years  past  to  the  immense  ma- 
chines used  at  present  for  purposes  of  power  transmission  many 
problems  of  design  and  construction  have  arisen,  and  the  effect  of 
certain  reactions  which  are  negligible  in  the  older  machines  has 
assumed  extreme  importance  in  the  modern  power  generators.  In 
the  older  machines  a  change  in  the  inductance  of  the  load  carried 
made  a  very  great  change  in  the  e.  m.  f.  at  the  terminals  of  the 
machine,  and  when  working  with  loads  of  large  inductance  it  was 
found  impossible  with  the  excitation  provided  to  keep  up  the  po- 
tential at  the  terminals.  As  is  well  known  the  armature  reaction  of 
alternators  working  on  non-inductive  loads  is  not  of  very  great  im- 
portance, but  this  is  no  longer  the  case  when  the  load  is  highly  in- 
ductive and  in  consequence  the  currents  lag  behind   the   e.  :ii.   f. 


theory  and  to  make  a  fair  c9_mparison  between  it  and  a  theory  "to  be 

given  further  on,  which  is  free  from  these  errors,  I  will  give  a  brief 
description  of  Behn-Eschenburg's  method.* 

The  theory  of  Behn-Eschenburg  has  for  its  object  the  determi- 
nation of  the  p.  d.  between  the  terminals  of  the  machine  with  any 
given  excitation,  when  the  machine  is  working  on  more  or  less 
heavy  loads  with  various  angles  of  lag.  In  other  words,  it  is  for 
the  purpose  of  determining  a  series  of  characteristic  curves  which 
will  show  the  performance  of  the  machine  as  the  load  and  also  the 
angle  of  lag  are  varied.  The  abscissa  of  these  curves  are  the  excita- 
tions and  the  ordinates  are  the  volts  between  the  terminals  of  the 
machine.  ' 

It  is  evident  the  p.  d.  between  the  terminals  is  the  resultant  of 
the  impressed  e.  m.  f.  and  of  the  ohmic  and  inductive  drops. 
Since  these  quantities  are  not  in  the  same  phase  it  is  necessary  to 
combine  them  by  the  usual  method  of  vector  addition. 

The  impressed  e.  m.  f.  for  various  excitations  is  obtained  by 
running  the  machine  at  its  normal  speed  and  measuring  for  each 
excitation  the  volts  at  the  terminals,  the  machine,  of  course,  carry- 
ing no  load.  This  curve  may  also  be  derived  by  calculation  from 
the  number  of  conductors  on  the  armature,  the  flux  passing  through 
it,  and  the  number  of  revolutions  per  second.  This  no-load  charac- 
teristic is  merely  the  magnetization  curve  of  the  machine  and  has 
the  same  form  as  the  curve  of  induction  in  an  iron  magnet  with  an 
air  gap.    Such  a  curve  is  shown  in  Fig.  i. 

The  drop  due  to  resistance  and  self-induction  may  be  obtained 
from  what  is  known  as  the  short  circuit  curve.  To  obtain  this  the 
machine   running  at   normal   speed   is   short-circuited   through   an 


ric.2 


FIC.3 


Owing  to  the  reaction  of  the  lagging  current  it  is  necessary  to  pro- 
vide greater  exciting  power  in  order  to  prevent  the  terminal  e.  m. 
f.  from  dropping  when  the  load  is  increased.  For  this  reason 
power  generators  were  provided  with  more  powerful  fields  and 
in  consequence  relatively  fewer  turns  oii  the  armature. 

In  this  manner  it  has  become  possible  to  construct  generators 
capable  of  carrying  heavy  inductive  loads  with  comparatively  little 
drop  at  the  terminals  from  light  to  full  load. 

On  account  of  the  lack  of  a  proper  theory,  designers  and  con- 
structors were  reduced  to  the  necessity  of  using  empirical  or  "cut 
and  try"  methods  for  designing  such  machines.  There  was  an 
urgent  demand  for  a  theory  which  would  allow  the  predetermina- 
tion of  the  characteristic  curve  of  ^he  machine  when  working  gn 
loads  of  different  inductances.  Gisbcrt  Kapp  was  perhaps  one  of 
the  fir.st  who  investigated  the  efTect  of  inductive  loads  upon  the  per- 
formance of  generators.  He  pointed  out  for  non-inductive  loads 
the  cfTccf  of  the  inductance  of  the  armature.  lie  showed  that  if 
there  is  an  inductive  load  the  armature  currents  react  upon  the 
field  excitation  and  this  reaction  is  proportional  to  the  angle  of  lag. 
The  essential  feature  of  Kapp's  method  is  that  he  makes  a  distinc- 
tion between  the  self-induction  and  the  reaction  of  the  armature. 

The  consideration  of  the  cfTcct  of  the  angle  of  lag  in  Kapp's 
method  is  only  approximately  correct  and  only  holds  good  when 
the  lag  is  small. 

On  ihi>.  account  the  theory  of  Bchn-Eschcnburg  was  wclconird 
as  bring  a  decided  advance,  especially  since  in  it  there  is  no  dis- 
tinction made  between  self-induction  and  reaction  and  the  theory 
thereby  becomes  much  more  simple  and  comprehensible. 

Tn     ftrdrr     fn     tTinl  r     :.     rr.rrfnl     mi  •■nt  !fr-,t  li ,,(     ,.f    (1,,.     ,.,r,,,<:     f,f     *b!- 


ammeter  whose  inductance  and  resistance  may  be  neglected.  To 
any  excitation  there  will  correspond  a  certain  current  which  can 
be  read  upon  the  ammeter  and  by  varying  the  excitation  a  series  of 
such  currents  may  be  obtained.  Since  the  ammeter  is  considered 
non-inductive  and  to  have  no  resistance  the  whole  of  the  e.  m.  f. 
impressed  upon  the  armature  is  expended  in  forcing  the  current 
througli  the  armature  circuit.  Since  we  have  observed  the  excita- 
tion necessary  to  cause  this  current  to  flow  we  can  by  referring  to 
the  first  or  no-load  characteristic  curve  find  what  the  correspond- 
ing e.  m.  f.  is.  Conseqiu  iilly  wo  know  tlic  drop  through  (ho 
armature  for  any  given  current.  If  the  resistance  of  the  armature 
is  known  this  drop  can  be  separated  into  lliat  duo  to  the  oliiiiic  re- 
sistance and  that  due  to  the  inductance. 

In  order  to  avoid  confusion  in  the  following  discussion  and  in 
the  diagrams  it  may  be  well  to  state  here  that  all  quantities  denoted 
by  the  letter  //.  with  or  without  subscripts,  represent  niagnctizin;! 
forces  expressed  in  ampere  lurns,  while  all  qunnlitios  donolod  by  the 
letter  B  represent  total  indnclions  or  fluxes.  Tlio  subscript  i  always 
refers  to  the  field  magnet;  2  to  the  armature,  and  r  to  a  rosullant. 

The  short  circuit  curve  is  shown  in  Fig.  2,  with  the  field  ampere 
turns  as  absciss.e  and  armature  currents  /i  as  ordinates. 

The  lower  portion  of  this  curve  is  usually  a  nearly  straight  lino, 
passing  through  the  origin. 

In  order  to  construct  the  diagram  we  select  any  excilalion  !f,  to 
which  corresponds,  according  lo  Fig.  I,  the  c.  ni.  f.  P.';  ftirlhcr  we 
Helect  IIS  load  the  current  /,  and  the  lag  ip  in  tlic  outside  circuit.  To  the 
current  /i  corresponds  in  the  short  circuit  curve  Fig.  2  a  certain 
excitation  //'  u',  we  must  now  find  the  inductive  drop  which  corre- 
"^'■'- Tiiic  Elicthical  WoBr.D,  Vi.l    NW    i.   71,.. 
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sppnds  to  this  excitation,  //>  k.     Bebn-Eschenburg  obtains  it  from 

the  magnetization  curve,  Fig.  I,  whic'li  gives  the  e.  m.  f.  for  cacli 
excitation.  Corresponding  to  the  excitation  H'^  u  (in  Fig.  i),  ttie 
drop  due  to  the  self-induction  is  £'j. 

The  diagram  when  constructed  will  appear  as  shown  in  Fig.  3. 
The  conditions  which  it  must  satisfy  are  the  following: 

E^S  s  at  right  angles  to  h  and  consequently  also  to  /:  Rz  because 
it  represents  the  drop  due  to  the  self-induction.  The  angle  be- 
tween /  Qnd  e  is  that  of  the  lag  of  the  current  in  the  external  circuit. 
As  is  seen,  the  values  from  which  the  diagram  is  constructed  are 
taken  from  the  curves  shown  in  Figs,  i  and  2.  From  the  diagram 
we  are  able  to  determine  the  p.  d.  between  the  terminals  for  each 
excitation  if  the  current  and  the  angle  of  lag  are  known.  This  p.  d. 
is,  of  course,  represented  in  both  magnitude  and  direction  by  f,  and 
by  constructing  the  diagram  for  a  series  of  different  currents  and 
angles  of  lag  we  can  from  the  values  thus  obtained  plot  curves, 
using  as  co-ordinates  loads  and  terminal  e.  m.  fs.  which  will 
show  the  performance  of  the  machine  when  run  on  any  load. 

It  is,  however,  not  quite  so  simple  to  determine  the  required  ex- 
citation for  each  load  if  the  p.  d.  at  the  terminals  is  to  remain  con- 
stant, and  it  is  this  case  which  is  much  the  most  important  in 
practice. 

This  theory  is  apparently  very  correct  and  convenient;  it,  how- 
ever, has  in  common  with  the  theory  of  Kapp  certain  unfortunate 
deficiencies  which  sometimes  may  cause  very  erroneous  results. 

These  deficiencies  are  as  follows: 

The  effect  of  magnetic  leakage  is  left  entirely  out  of  consideration 
and  the  eflfect  of  the  diminishing  permeability  of  the  iron  as  it  ap- 
proaches saturation  is  completely  ignored.  It  is  tacitly  assumed  that 
the  permeability  of  the  iron  is  constant.  E.  m.  fs.  are  combined  as 
if  to  any  given  increase  of  the  excitation  there  always  corresponded 
the  same  increase  of  e.  m.  f.  whether  the  iron  is  partially  saturated 
or  not.  This  assumption  and  consequently  the  composition  of  e. 
m.  fs.  is  generally  admissible  in  the  theory  of  transformers  and  of 
polyphase  motors  in  which  the  iron  is  only  slightly  saturated. 
With  generators,  however,  this  condition  no  longer  holds  good, 
for  in  most  of  them  certain  parts  of  the  magnetic  circuit  approach 
or  may  actually  attain  saturation. 

Under  these  conditions  it  is  no  longer  permissible  to  assume  that 
a  given  increase  in  the  magnetizing  force  will  produce  a  propor- 
tionate increase  in  the  induction  and  consequently  in  the  e.  m.  f. 
given  by  the  machine.  Hence  the  combination  of  e.  m.  fs.  under 
these  circumstances  will  lead  to  serious  errors  and  to  wrong  con- 
ceptions concerning  the  action  of  the  machine.. 


The  Leakage  of  Magnetism  into  tlie  Engines  of  Direct^Coupled 

Units. 


Mr.  J.  F.  Kelly,  of  the  Stanley  Electric  Manufacturing  Company, 
has  patented  an  arrangement  Shown  in  the  accompanying  illustra- 
tion for  preventing  the  exciting  coil  of  direct-coupled  units,  such  as 
the  Stanley  inductor  alternator,  from  setting  up  a  stray  field  into 
the  engine  parts,  the  patent  being  No.  608,133,  issued  July  26,  1898. 

E, 


A  Device  for  Preventing  Injurious  Stray  Fields 

As  may  be  seen  in  the  illustration,  such  an  exciting  coil,  B,  con- 
centric with  the  shaft  tends  not  only  to  set  up  a  magnetic  flux 
through  the  armature  teeth  and  poles  of  the  inductor  where  it  is 
wanted,  but  also  gives  a  m.  m.  f.  along  the  shaft  which,  being  of 


steel,  throws  quite  a  field  into  the  engine.  This  field,  crossing  such 
gaps  as  those  between  the  cranks  and  the  lower  'end  offtie  con- 
necting rod,  tends  to  draw  these  surfaces  together,  giving  some- 
times a  most  unaccountable  binding  and  heating.  The  sensitive- 
ness of  shaft  governors  is  also  likely  to  be  affected.  To  overcome 
this  the  patent  claims  the  use  of  a  coil,  A^,  about  the  shaft  between 
the  generator  and  the  engine,  the  exciting  current  being  passed 
through  said  coil  whose  ampere  turns  are  proportioned  to  over- 
come the  magnetizing  force  set  up  by  the  main  exciting  coil,  B. 


An  Arc  Arrester  for  Motor  Controllers. 


Mr.  Robert  Lundell,  of  the  Sprague  Electric  Company,  has 
claimed  in  patent  No.  608,134,  issued  July  26,  1898,  a  novel  device 
for  preventing  arcing  across  the  contacts  of  motor  controllers. 
Instead  of  attempting  to  blow  out  the  arcs  in  any  way  at  the  fingers 
of  the  controller  itself,  there  is  inserted  in  the  main  supply  circuit 
of  the  controller  a  magnetically  operated  switch,  shown  in  the  ac- 
companying illustration.  The  exciting  coil  of  this  switch  is  ener- 
gized by  the  movement  of  the  controller  immediately  before  the 


A  Controller  Flow-Olt. 

opening  of  any  contacts  therein.  The  current 
tracts  the  iron  plunger,  P,  which  forces  up  by 
the  conducting  plate,  B,  breaking  the  contacts 
and  the  spring-supported  fingers,  c  c.  'The 
plunger,  P,  also  forces  the  air  out  from  the 
through  the  nozzles,  a  a,  giving  a  blast  to  blow 
might  otherwise  hold  between  the  lingers,  c  c. 
circuit  of  the  exciting  coil,  M,  is  opened  and 
contacts  in  the  controller. 


in  the  coil,  Af,  at- 
means  of  a  rod,  r, 
between  the  latter 
movement  of  the 
cylinder  above  it, 
out  the  arcs  which 
and  plate,  B.  The 
closed  by  auxiliary- 


Carbide  Works  in  Europe. 


One  single  manufacturer  of  electrical  machines — namely,  Schuck- 
ert  &  Co.,  of  Nurnberg,  Germany — reports  a  sale  of  electrical  ma- 
chinery for  carbide-producing  apparatus,  aggregating  over  20,000 
horse-power.  The  annual  capacity  of  this  machinery  in  carbide 
will  be  about  20.000  tons.  The  American  Consul-General  at  Frank- 
fort reports  that  the  price  in  Germany  to  large  consumers  is  the 
equivalent  of  about  $8  per  100  kilograms  (220  pounds) ;  this  price 
running  up  rapidly  as  the  size  of   the  orders  runs  down. 


Electric  Kitchens  for  Hospital  Ships. 

It  is  announced  in  the  daily  press  that  the  Women's  National  War 
Relief  Association  was  told,  in  answer  to  its  request  for  information 
as  to  what  it  could  do  for  the  hospital  ships,  that  electrical  kitchens 
would  be  appreciated.  The  association  proposes  to  supply  such 
kitchens  for  the  ship  "Missouri,"  now  being  fitted  out  in  Brooklyn. 


A  Direct  Reading  Electrolytic  Thermometer. 


Messrs.  Hartmann  &  Braun.  of  Frankfort.  Germany,  have 
brought  out  a  high-temperature  thermometer  or  pyrometer,  consist- 
ing of  a  temperature  wire,  the  resistance  of  which  is  constantly  in- 
dicated by  a  direct  reading  ohmmeter. 


1C2 


THE    ELECTRICAL     NA^OKLD 


Vol.  XXXII,     No.  7. 


The  Cost  of  Municipal  Lighting  in  Detroit,  Mich, 

.  The  fGllowing  discussion  of   cost  is  quoted  from  the  third  annual 
report  of   the  pubhc  lighting  commission  of    Detroit: 

The  fiscal  year  just  closed  is  the  first  in  which  a  municipal  light- 
ing plant  of  any  size  has  had  as  near  a  thorough  test  as  possible, 
and  the  results  are  awaited  by  those  interested  for  and  against  an 
institution  of  its  kind.  The  physical  results-that  is,  the  conver- 
sion of  fuel  and  water  into  electric  current-for  the  year  will  bear 
comparison  with  the  results  of  any  plant,  commercial  or  other- 
wise generating  electricity.  The  resuhs  from  labor  will  not  com- 
pare'as  favorably  for  the  reason  that  slightly  higher  wages  are  paid 
and  much  shorter  hours  of   work  obligatory. 

The  commission  considered  that  the  plant,  operated  under  its 
enforced  conditions,  should  produce  an  arc  light  of  2000  candle 
power  for  the  year  at  about  $50,  and  the  heads  of  departments 
were  instructed  accordingly.  The  first  step  was  the  reorganization 
of  the  force  of  employees.  The  heads  of  departments  and  clerks 
were  put  on  the  salary  list,  and  made  subject  to  call  for  work  at 
any  time,  dav  or  night,  without  extra  compensation  for  work  in 
excess  of  eight  hours  per  day.  The  operating  crews  were  assigned 
work  in  three  divisions  of  the  day;  i.  e.,  from  8  A.  M.  to  4  P.  M., 
from  4  P.  M.  to  12  M.,  and  from  12  m.  to  S  a.  m.  The  repair  crews 
and  clerks  were  assigned  to  duty  from  8  a.  m.  to  5  P-'m.,  with  a 
noon  hour  for  dinner.  Employees  in  the  operating  crews  having 
similar  duties  were  allowed  to  exchange  shifts  between  themselves.. 
The  arbitrary  shifting  of  crews  was  abolished  and  the  former  relief 
crews  done  away  with.  This  resulted  in  a  marked  saving  of  labor 
and  in  station  maintenance  supplies.  The  item  of  trimming  was  a 
very  heavy  one,  and  the  routes  for  trimmers  were  rearranged,  in- 
creasing the  work  from  an  average  of  59  lamps  to  74  lamps  and 
yYs  miles  average  length  of  routes.  The  work  of  each  trimmer, 
however,  was  calculated  to  be  done  in  about  seven  hours,  the  trim- 
mer walking  his  circuit,  and  no  work  to  be  required  of  the  trim- 
mer after  completing  his  circuit. 

By  these  economies  the  commission  was  able  to  reduce  the  cash 
outlay  per  lamp  from  $64.19  per  annum  for  a  monthly  average  of 
1564  lamps  for  the  preceding  year,  to  $51-85  per  annum  for  a 
monthly  average  of  1744  lamps.  The  reduction  was  largely  in  the 
item  of  labor,  being  reduced  from  $43.57  per  lamp  to  $3^.27  per 
lamp,  while  the  reductions  in  the  cost  of  supplies  was  from  $20.62 
to  $18.58  per  lamp. 

To  arrive  at  the  cost  of  an  arc  lamp  to  the  city  of  Detroit  per 
annum,  there  should  be  added  to  the  above  cash  cost  of  $51.85  a 
certain  amount  for  interest  on  the  investment,  for  loss  of  taxes 
through  the  plant  not  being  owned  by  private  parties  and  for  depre- 
ciation. The  lirst  two  items  are  easily  computed,  for  the  average 
investment  for  the  year  was,  in  round  numbers,  $750,000,  with  in- 
terest at  4  per  cent.,  and  the  assessed  value  of  the  same  was  placed 
by  the  city  assessors  at  $400,000,  with  the  rate  of  taxation  at  $17.68 
for  the  city  and  at  $3.24  for  the  State  and  county,  a  total  tax  of 
$20.92  per  $1000;  but  with  the  latter— that  is,  the  figuring  of  the 
depreciation — there  is  a  wide  difference  of  opinions.  As  per  the 
slatistici  published  by  the  London  "Electrician"  it  is  customary  for 
the  municipal  lighting  plants  of  that  country  to  set  aside  annually 
about  3  per  cent,  of  the  entire  investment  as  part  of  the  expenses 
(or  a  sinking  fund.  The  writers  on  the  subject  in  scientific  journals 
in  the  United  States  have  ranged  from  3  per  cent,  to  y'A  per  cent. 
as  the  afnount  to  be  charged  ofT  for  depreciation  or  for  a  sinking 
fund.  This  commission  held  in  its  preceding  report  that  a  plant  es- 
tablished and  maintained  similar  to  the  Detroit  city  plant  should 
not  be  subjected  lo  a  heavy  expense  item  for  depreciation  or  a 
kinking  fund.  The  commission  held  that  only  a  "wear"  deprecia- 
tion should  be  charKtd.  and  then  r,nly  on  such  parts  (as  boilers) 
which,  after  a  period  of  time,  would  have  to  be  changed  as  an  en- 
tirety. As  a  compromise,  however,  the  conmiission  takes  llic  rale 
of  3  per  cent,  to  set  aside  with  the  cost  of  a  lamp  per  year  for  a 
ninking  fund  or  depreciation,  and  the  reader  may  change  that  rate 
as  per  his  pleasure.  Computing  these  fixed  charges,  we  have: 
Interest  at  4  per  cent,  on  $750,000  average  investment. ..  $30,000.00 
Depreciation  at  3  per  cent,  on    $750,000  average  invctt- 

nu-nt    22,500.00 

Taxes  at  $30.92  on  $400,000  asucniied  valuation,  8,.368,oo 


Proportioning  this  on  the  basis  of  the  electrical  output  anj^we 
have  $55,207.27  chargeable  ttt'^trc  lighting,  or'^^fflB^  ^fef  annum  per 
arc  lamp.  The  total  cost  of  an  arc  lamp  to  the  city  of  Detroit  per 
annum  on  these  figures  may,  therefore,  be  placed  at  $83.50. 

In  February,  1893,  the  Detroit  Electric  Light  &  Power  Com- 
pany offered  to  light  the  city  of  Detroit  for  a  period  of  ten  years 
at  the  rate  of  $102,20  per  arc  lamp  per  year.  While  there  are  no 
recent  bids  available  from  which  the  exact  cost  to  the  city  of  an  arc 
lamp  by  commercial  companies  may  be  obtained,  it  is  entirely  rea- 
sonable to  presume  that  in  common  with  all  other  industries  the 
cost  per  lamp  has  been  reduced  at  least  10  per  cent,  during  the  in- 
terval of  five  years  which  has  elapsed.  The  cost,  therefore,  at 
present  may  be  assumed  to  be  not  greater  than  $90  per  arc  lamp 
per  year.  For  a  number  of  reasons  it  is  believed  that  the  rate  of 
$90  per  year  is  a  conseivative  figure,  which  may  be  justified. 

Taking  that  assumption  as  correct,  it  will  be  seen  that  the  amount 
per  arc  lamp  which  the  city  has  saved  during  the  past  year,  after 
allowing  the  3  per  cent,  for  depreciation,  as  compared  with  the  cost 
of  the  same  lamp  by  a  commercial  company,  was  something  less 
than  $7.  This  narrow  margin,  the  commission  believes,  fully  justi- 
fies its  course  in  reducing  the  expenses  during  the  past  year  to  the 
lowest  minimum  possible  consistent  with  the  best  service  and  the 
limiting  conditions  under  which  a  municipal  plant  must  always  be 
operated". 

While  it  is  possible  that  improvements  in  some  machinery  may 
be  made  soon,  which  would  cause  a  partial  loss  to  the  city  of  the 
value  of  part  of  its  investment  in  machinery,  on  the  other  hand  it 
is  only  fair  to  state  that  there  is  an  equal  probability  of  compen- 
sating improvements  in  other  devices  and  which  will  enable  the 
city  to  further  reduce  the  cost  per  lamp  per  year.  Reductions  in 
cost,  due  to  such  improvements,  of  course  would  not  accrue  to 
the  city  if  it  already  had  a  lighting  contract  extending  over  a  pe- 
riod of   years. 

The  ultimate  success  of  the  plan  of  municipal  ownership  of  a 
public  lighting  plant,  viewed  from  the  standpoint  of  economy  to 
the  taxpayer,  cannot  as  yet  be  claimed  to  be  assured  in  the  city 
of  Detroit.  Time  is  an  essential  element  of  consideration  in  ar- 
riving at  a  judgment  at  all  valuable  upon  this  question.  The  plant, 
the  business  of  which  we  have  the  honor  to  administer,  has  been 
in  existence  since  April,  1895,  but  it  is  only  since  November  I,  1897, 
that  the  construction  feature  of  our  business  was  completed  and 
the  plant  placed  upon  a  purely  operating  basis.  This  period  is  en- 
tirely too  short  to  justify  absolute  conclusions  as  to  the  ultimate 
success  of   the  municipal  venture  from  an  economical  view. 

The  margin  of  profit  per  lamp  at  the  present  time,  while  it  is  not 
large,  nevertheless  is  a  showing  to  the  advantage  of  the  city,  which 
it  is  to  be  hoped  will  be  maintained  or  increased  in  the  future.  It 
is  but  just  to  observe  in  this  connection  that  the  quality  of  light 
furnished  has  been  uniformly  of  the  full  standard  of  2000  candle 
power,  which  is  better  than  was  found  practicable  to  obtain  of  con- 
tractors; and  also  that  collateral  advantages  not  easily  reducible  to 
terms  of  pecuniary  value  have  accrued  to  the  city  by  reason  of  its 
operation  of  its  own  lighting  plant.  The  results,  such  as  they  are, 
have  been  secured  by  the  commission  only  by  the  practice  of  the 
strictest  economy  and  the  rigid  exclusion  of  all  of  those  elements 
so  apt  to  intrude  into  the  administration  of  public  municipal  affairs, 
and  which  operate  only  to  confound  business  principles  and  po- 
litical expediency  in  per])lexing  entanglement.  It  has  not  been  at 
all  times  easy  to  persuade  sonu'  that  these  two  policies  occasionally 
clash  irreconcilably,  and,  in  the  determination  of  the  one  or  the 
other  to  be  followed,  it  was  the  duty  of  the  commission  to  be  guid- 
ed solely  by  the  iiitercsl  of   llu-  taxpayer. 


A  total 


$6o,868.0fj 


All  Improvement  Over  Ash  Hoists. 

A  novel  form  of  sidewalk  ash  eliv.iior  has  been  installed  in  con- 
nection with  the  boiler  plant  o(  the  United  .Stales  .Appraiser's 
Warehouse  in  New  York  Cily,  the  work  having  been  done  by  the 
Link-Hell  luiginecring  Company.  The  clcvalor  consists  of  an 
endless  chain  carrying  buckets  which  scoop  the  ashes  from  below 
and  deliver  them  above  the  sidewalk  into  a  spout,  which  shoots 
thorn  into  wagons.  The  spout  folds  down  into  the  main  frame, 
which  is  telescopic  and  can  be  lowered  below  the  sidewalk  when 
not  in  use.  The  rapacity  of  the  inaihiiu'  is  about  fifteen  tons  per 
hour. 
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Lights  and  Lighting. 

REMOVABLE  LAMP  BASES.— "Zeit.  f.  Beleucht.,"  July  20. 
— The  beginning  of  an  article  from  "Dinglcrs'  Polytech.  Jour.," 
giving  brief,  illustrated  descriptions  of  the  various  forms  of  re- 
movable lamp  bases  which  have  been  devised.  They  are  divided 
inio  two  classes,  one  in  which  only  a  part  of  the  base  is  removable 
and  the  other  in  which  all  of  it  is  removable.  The  base  is  an  ex- 
pensive portion  of  the  lamp,  and  it  is  claimed  that  the  price  of 
lamps  would  be  reduced  by  making  these  bases  removable,  so  that 
those  from  old  lamps  can  be  used  again;  this  would  enable  lamps 
to  be  kept  in  stock  without  bases,  any  desired  base  being  after- 
ward attached;  in  many  of  these  the  plaster  of  paris  joint,  which, 
has  proved  to  be  so  troublesome  on  account  of  the  moisture,  is 
avoided. 

ELECTRIC  PRINTING  IN  PHOTOGRAPHY.— -Elek. 
Anz.,"  July  3. — A  brief,  illustrated  description  of  the  Schwarz  ap- 
paratus, in  w-hich  arc  lights  are  used  to  replace  sunlight  for  pho- 
tographic printing.  The  apparatus  consists  of  several  arc  lamps 
behind  each  of  which  there  are  three  plain  reflectors  at  right  angles 
to  each  other  and  covered  with  white  enamel ;  the  lamps  are  con- 
veniently mounted  on  a  stand.  To  illuminate  a  surface  of  I  sq.  m. 
uniformly  requires  four  lamps  arranged  at  the  corners  of  a  square. 
Prints  are  made  with  this  in  fifteen  minutes  to  one  hour,  accord- 
ing to  the  current  strength  and  sensitiveness  of    the  paper. 

Power. 

POWER  DISTRIBUTION  IN  FACTORIES.  Mavor.  Lond. 
"Elec.  Rev.,"  July  22. — A  brief  abstract  of  a  recent  paper,  the 
original  of  which  contains  tabulated  replies  received  from  a  num- 
ber of  manufacturers,  to  inquiries  which  he  made;  he  divides  these 
into  two  groups,  one  for  weaving  and  spinning,  corn  and  flour  mills, 
and  engineering  works,  in  which  the  power  is  derived  from  one 
or  two  large  engines,  and  the  other  for  paper  mills,  chemical,  su- 
gar refining  and  engineering  works,  in  which  the  power  is  derived 
from  a  number  of  small  engines.  In  the  first  group  the  average 
coal  consumption  per  indicated  hp-hour  is  3.1  poundv,  and  the  to- 
tal cost  of  the  power,  including  labor,  is  0.26  cents;  for  the  second 
group  these  figures  are  5.3  pounds  and  0.448  cents.  He  also  gives 
the  particulars  for  a  foundry  in  Glasgow,  where  nineteen  small 
engines  were  replaced  by  one  gas  engine  of  120  horse-power, 
driving  hydraulic  pumps  and  a  dynamo;  the  net  result  of  the 
change  was  a  saving  of  $300  per  month  in  cost  of  fuel  and  from 
$400  to  S500  per  month  in  the  saving  of  working  expenses.  He 
concludes  with  some  advice  as  to  the  best  way  of  making  the 
change;  it  is  a  bad  plan  to  use  an  old  engine  to  drive  a  dynamo,  or 
to  use  the  old  boilers,  and  he  advises  a  separate,  new  installation 
of  an  efficient  type,  sufficient  to  replace  the  isolated  engines,  and 
leaving  untouched  any  old  engines  that  are  working  with  fair 
economy,  especially  those  working  groups  of  machines  through 
shafting;  after  the  economy  of  this  change  has  been  found,  the 
question  of   making  the  complete  change  can  be  safely  answered. 

PLANT  AT  CREUSOT.  Lond.  "Engineering,"  July  22.— The 
conclusion  of  the  description  noticed  in  the  "Digest"  last  week; 
illustrated  descriptions  of  various  electrical  machinery  made  by 
that  company  are  given. 

GAS  ENGINE  INSTALLATIONS.  Koerting.  -'Elek.  Anz.," 
July  3. — A  reprint  of  a  recent  lecture  on  the  cost  of  operation  of 
gas  engine  plants,  including  data  and  conclusions  favorable  to  gas 
engines. 


reactance,  but  such  a  system  is  very  difficult  to  regulate,  as  the  bal- 
ance is  easily  disturbed. 

ELECTRIC  MOTORS  IN  PAPER  MAKING.  Bell.  "Cas- 
siers'  Mag.,"  August. — A  short  article  in  which  he  makes  an  esti- 
mate of  the  cost  for  a  typical  case,  including  the  first  cost  and  op- 
erating expenses.  He  concludes  that  the  best  field  for  electric 
motors  in  paper  making  is  in  reducing  the  cost  ot  power;  by 
this  nieans  a  mill  can  be  located  so  as  to  obtain  its  material  and 
ship  it  economically,  at  the  same  time  having  the  advantages  of  a 
cheap  water  power;  electric  transmission  enables  the  plant  to  be 
located  with  reference  to  shipping  as  well  as  to  the  water  power. 
With  coal  at  $3  per  ton  electric  transmission  of  500  horse-power 
or  more,  with  an  average  water  power  within  a  radius  of  15  miles, 
will  pay  nine  times  out  of  ten.  He  discourages  the  use  of  electric 
heating,  recommending  producer  gas  instead. 

CENTRIFICAL  PUMPS.  Richards.  'Jour,  of  El'ty,"  July. 
— A  reprint  of  a  short  Pacific  Coast  Elec.  Trans.  Assn.  paper. 
He  shows  that  centrifical  pumps  are  especially  well  adapted  to  be 
driven  electrically;  their  disadvantages  are  the  constant  duty  and 
the  speed  of  rotation;  the  former  is  overcome  by  subdividing  the 
plant  into  smaller  units  and  the  latter,  by  the  adoption  of  what  he 
calls  the  conoidal  system. 

BUFFALO  TRANSFORMER  STATION.  Dunlap.  "West. 
Elec,"  Jul}-  30. — A  brief,  illustrated  description  of  the  first  section 
of    the  permanent  installation. 

HIGH-SPEED  ENGINES.  Peache.  "Cassiers'  Mag.,"  Au- 
gust.— After  a  brief  discussion  of*  the  conditions  to  be  met  by 
high-speed  engines  and  their  limitations,  he  gives  brief,  illustrated 
descriptions  of  a  number  of  British  high-speed  engines  for  elec- 
tric light  and  pow^r  stations. 

PACIFIC  COAST  ELEC.  TRANS.  ASSN.— "Jour,  of  El'ty." 
July. — Verbatim  reports  of  the  proceedings  of  the  second  annual 
convention;  the  papers  are  also  reprinted  in  that  journal,  which 
is  the  official  organ  of    that  association. 

Traction. 

BRAKES  FOR  STEEP  GRADES.— 'L'Eclairage  Elec,"  July 
16. — A  note  stating  that  a  system  used  on  Swiss  railways  consists 
in  the  use  of  two  shoes  of  steel,  one  on  each  side  of  the  car,  pro- 
vided with  points;  they  are  mounted  so  as  to  be  readily  lowered  to 
come  in  contact  with  wooden  girders  placed  along  the  sides  of 
the  track.  A  car  weighing  9.5  tons  and  running  at  a  speed  of  10 
km  per  hour,  was  stopped  within  a  space  of  2  to  4  meters  on  a 
grade  of   9.2  per  cent.;  some  of  the  details  of   the  test  are  given. 

AUTOMOBILES.— "L'Energie  Elec,"  July  i  and  16.— This 
double  number  is  devoted  entirely  to  illustrated  descriptions  of  the 
various  vehicles  in  the  recent  Paris  test,  together  with  tabulated  re- 
sults of  these  tests. 

BLACKPOOL.— Lond.  "Elec  Rev.."  July  22.— A  brief,  illus- 
trated description  of  the  electric  trolley  line  from  Blackpool  to 
Fleetwood. 


TRANSMISSION  AT  VERY  HIGH  VOLTAGES.  Bly. 
■'Jour,  of  El'ty,"  July. — A  reprint  of  a  Pacific  Coast  Elec.  Trans. 
Assn.  paper,  in  which  he  makes  certain  recommendations  which 
fie  considers  good  practice  for  transmission  at  extremely  high  volt- 
ages. Extremely  high  efticiency  in  the  transformers  is  not  desir- 
able at  all  times,  as  its  attainment  is  accomplished  only  at  the  ex- 
pense of  reliability;  the  transformer  and  line  losses  should  be  con- 
sidered collectively,  and  not  individually.  Oil  is  indispensable  for 
the  insulation  in  such  transformers;  one-eighth  of  an  inch  of  min- 
eral seal  oil  w-ill  require,  with  an  alternating  current  of  60  cycles,  a 
little  over  20.00c  volts  to  be  punctured,  and  this  is  about  6  or  8 
times  what  is  required  to  jump  across  a  similar  air  gap;  hard 
wood,  such  as  maple  or  walnut,  when  properly  treated  with  oil,  is 
one  of  the  best  materials  to  be  used  for  supports  of  the  coils  of 
such  transformers.  He  acknowledges  the  comparative  success  of 
the  Wurts  lighining  arresters.  He  prefers  glass  to  porcelain  for 
the  insulation,  and  lays  special  stress  on  the  construction  of  the 
supporting  pin,  which  he  claims  is  as  important  as  the  insulator 
itself;  he  objects  to  pins  of  or  containing  iron,  and  recommends 
those  that  arc  strictly  non-conducting,  like  those  made  of  prepared 
wood,  which  have  been  found  very  satisfactory.  He  points  out  the 
importance  of  the  capacity  of  the  line  under  these  high  voltages, 
especially  on  very  long  lines;  it  may  be  practically  neutralized  by  a 


POWER  CONSUMPTION  IN  RAPID  TRANSIT  SER- 
VICE. Carus-Wilson.  "St.  R'y.  Jour.."  August. — A  reference  to 
an  article  on  this  subject  by  Armstrong  in  the  June  issue  of  that 
journal,  in  which  it  w-as  stated  that  the  greatest  economy  in  rail- 
way service  can  be  secured  by  driving  the  motors  at  a  high  rate 
of  speed  at  first,  and  then  allowing  them  to  coast,  rather  than  to 
drive  them  at  a  lower  rate  of  speed  and  coast  a  shorter  distance. 
Carus-Wilson  analyzes  the  resistance  loss  in  both  methods,  and 
finds  that  it  is  not  negligible,  as  stated  by  Armstrong,  but  consid- 
erable, and  is  greater  in  the  coasting  than  in  the  "uniform  speed" 
method.  He  considers  the  total  losses  from  all  causes  about  the 
same  in  both  methods  of  running,  but  points  out  that  with  the 
method  recommended  by  Armstrong  about  30  per  cent,  more  heat 
is  generated  in  the  motors,  and  that  the  maximum  current  is  about 
20  per  cent,  greater,  both  of  which  are  important  objections  to 
the  "coasting"  method. 

RECENT  TRACK  CO,^lSTRUCTION  OF"  THE  SIOUX 
CITY  TRACTION  COMPANY.  Wilson.  "St.  Ry.  Jour.," 
August. — .-Vn  illustrated  description  of  the  method  of  laying  track 
in  asphalt  and  brick  pavemeni  employed  in  that  city.  A  T  rail  6 
inches  high  in  6o-foot  lengths  was  used;  it  was  mounted  on  steel 
tics,  spaced  3  feel  center  to  center,  and  held  together  by  tie  rods 
spaced  7  feet  6  inches;  under  each  rail  was  a  continuous  concrete 
beam,  keystone  in  shape,  with  an  average  width  of  IS  inches  and 
depth  of  9  inches.  The  rails  with  the  ties,  etc.  were  first  placed 
in  position  and  supported  on  wooden  blocks,  and  was  all  surfaced, 
lined  and  gauged;  the  concrete  was  then  placed  under  the  rail;  as 
the  concrete  had  to  set  for  eight  days,  the  track  was  exposed  to 
the  sun  during  this  time,  and  its  expansion  and  contraction,  owing 
to  differences  in  temperature,  amounted  to  from  3  to  4 "4  inches  in 
400  feet;  to  hold  them  in  uniform  temperature,  the  rails  were  cov- 
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ered  with  inverted  V-shaped  troughs  during  this  time.  The  ends 
of  the  rails  were  butted  close  together,  but  no  trouble  from  the 
track  getting  out  of  line  has  been  experienced.  In  asphalt  paving 
stone  blocks,  close  to  the  rail,  are  used.  The  formulas  for  mixing 
the  concrete,  etc.,  are  given  in  the  article. 

THE  ELFXTRIC  R.MLWAY  SYSTEM  OF  SPRINGFIELD 
AND  HOLYOKE.— "St.  Ry.  Jour.,"  August.— A  well-illustrated 
article.  The  principal  feature  of  the  Springfield  road  is  a  new  car 
house;  there  is  only  one  entrance  track.  This  allows  the  use  of  a 
small  door,  so  that  in  winter  there  is  no  difficulty  about  keeping  the 
car  house  warm  and  washing  the  cars  when  in  the  car  house.  The' 
overhead  contacts  in  the  car  house  are  made  up  of  angle  irons  in- 
stead of  wires,  and  are  consequently  rigid,  so  that  the  trolley  pole 
does  not  slip  ofif.  The  station  is  being  reconstructed,  and  will  con- 
tain four  I200-hp  engines.  In  Holyoke,  forced  draught  is  used  in 
the  power  station  instead  of  natural  draught,  and  the  results  are 
satisfactory;  the  system  includes  a  mountain  inclined  railway,  on 
which  two  mountain  cars  connected  by  a  cable  are  operated;  each 
car  is  equipped  with  motors  and  these  furnish  the  only  power,  the 
use  of  the  cable  being  simply  to  balance  the  dead  weight  of  the 
two  cars  when  one  is  ascending  and  the  other  descending;  the 
grades  are  from  7  to  21  per  cent.,  and  average  14  per  cent.  An- 
other novel  feature  of  the  incline  is  that  it  is  a  single  track  road 
with  a  turnout  in  the  center:  here  a  special  arrangement  of  rails 
permits  the  passage  of  the  cable  through  the  tracks;  auxiliary  rails 
are  laid  outside  of  the  regular  rails;  at  these  points  the  car  is  car- 
ried on  the  auxiliary  rails  by  means  of  an  extra  pair  of  wheels 
mounted  on  each  car  axle.  No  rack  rail  is  used,  but  there  is  a 
safety  rail  along  the  entire  length  of  the  line,  which  can  be  gripped 
by  an  automatic  device  located  under  the  car  in  case  the  normal 
speed  is  exceeded. 

NEW  ELECTRIC  RAILWAYS  IN  VIENNA  AND  ITS  EN- 
VIRONS. Ziffer.  "St.  Ry.  Jour.,"  August  (International  Edi- 
tion).— He  mentions  a  number  of  new  electric  railway  enterprises 
in  the  neighborhood  of  Vienna;  two  in  particular,  which  are  to  be 
built  immediately,  are  one  fr«m  the  Praterstern  to  Kagran  and 
one  from  Vienna  to  Baden.  The  franchise  conditions  are  given  in 
detail,  and  include  the  right  of  the  city  authorities  to  take  over 
the  property  upon  paying  a  price  fixed  in  the  concession;  the  prof- 
its above  a  certain  amount  are  also  to  be  divided  equally  between 
the  city  and  company. 

THE  HALIFAX  CORPORATION  ELECTRIC  TRAM- 
WAYS. Wilmshurst.  "St.  Ry.  Jour.,"  August. — An  illustrated 
description  of  the  electric  railway  system,  which  is  about  4  miles 
in  length;  about  13  miles  in  addition  will  be  installed;  the  costs  of 
construction  are  given.  The  steepest  grade  is  I  in  12.3;  power  is 
taken  from  the  electric  lighting  station  owned  by  the  city;  the  rail 
used  weighs  about  98  pounds  per  yard;  the  cars  are  equipped  with 
three  brakes,  the  ordinary  hand  brake,  an  electric  brake  and  a 
track  brake.  In  the  station  are  two  120-kw  generators,  and  a  bat- 
tery of  275  chloride  accumulator  cells. 

THE  BROOKLYN  ELEVATED  RAILWAY  IMOTOR.— "St. 
Ry.  Jour.,"  August. — A  full  description  with  half  notes  and  effi- 
ciency cur\'es.  Tiie  motor  is  well  ventilated  at  the  sides,  as  its  use 
on  an  elevated  railway  does  not  require  that  it  be  inclosed;  the 
armature  core  is  also  ventilated. 

THE  ST.  LOUIS,  BELLEVILLE  &  SUBURBAN  RAIL- 
WAY.— St.  Ry.  Jour.,"  August. — This  is  a  high-speed  electric  line 
14  miles  in  length,  leading  out  of  St.  Louis.  The  rail  is  a  60- 
pound  T.  laid  on  oak  ties  resting  on  a  ballast  of  cinders  6  in.  in 
depth,  which  in  turn  rests  on  a  clay  bed.  The  cars  measure  43  ft. 
over  all,  and  make  a  speed  of   60  miles  per  hour,  in  places. 

THE  HOLLAND  &  LAKE  MICHIGAN  RAILWAY.— "St. 
Ry.  Jour,"  August. — A  description  of  a  short  line  7  miles  in 
length,  in  Michigan;  it  is  built  across  countrv. 

WATERLOO  AND  CITY  RAILWAY.-"St.  Ry.  Jour.,"  Au- 
gust f International  Edition). — A  brief,  illustrated  description  of 
this  underground  railway  in  London,  to  which  several  references 
have  already  been  given  in  the  "Digest." 

ELECTRIC  TRACTION.  Quin.  "El'ty,"  August  3.— A  re- 
print of   the  pa|)er  ii-.ticcd  in  the  "Digest"  July  16. 

Installation.s,  Systems  and  Appliances. 

C1-,NTKAI.  STATION  ACCOUNTS.  Lond.  "Elec,"  July  22. 
—  An  analysis  of  the  accounts  of  the  Eastborne  and  the  Tunbridgc 
W."     •  •    -s. 

I  n  similar  to  these  for  dififercnl  stations  arc  published 

cail.  ''■''  journal,  they  will  not  again  be  noticed;  each  ar- 

ticle IS  i  ih  a  list  of    the  stations  for  which  the  accounts 

have  be.  ■  .-d,  and  the  respective  date  of    the  journal.     Cen- 

tral ntatiiiM  atmunts  arc  also  published  occasionally  in  the  Lond. 
"Elcc.  Ehk."  and  Lond.  "Elec.  Rev."  Attention  is  also  again 
called  to  the  fact  that  Lond.  "LiglUninK"  publishes  weekly  a  four- 
paKc  tabic  of  an  analysij,  of  the  accounts  of  a  very  large  number 
of  stations.  It  also  contains  di»cuii»iMns  of  the  accounts  of  sev- 
eral stations  each  wi-ek. » 

>'  '  ■  -■I.ATOKS  WITH  LIGHTING  AND  TRACTION 
S'^  Kidcr.     Lond.  "Elec.  Kev.,"  July  2^.— The  beginning 

■•'  ill  full  of   the  paji'-r  iv<\vvi\  in  ilir  "Digest"  July  30. 

Wires.  WIrInK  and  Conduits. 

RULES   AND   KEGULATI'  ■  i.k.   Zeit.,"  July  21.— A 

reprint  of   those  adopted  by  llu    '  I  ni.m  o(    Electrical  En- 


gineers; it  includes  also  a  ntiniber  of  fpnventioij^l  sign^  to  bf^,used 
in  making  drawings.  In  an  appendix  it  is  stated  that  the  specific 
resistance  of  copper  is  to  be  expressed  in  ohms  for  a  length  of 
I  meter  and  a  cross-section  of  i  sq.  mm.  at  15°  C;  the  reciprocal 
of  this  value  is  to  represent  the  conductivity;  copper  whose  spe- 
cific resistance  is  greater  than  0.0175,  or  whose  conductivity  is 
smaller  than  57,  is  not  to  be  used  for  conducting  copper;  standard 
copper  of  100  per  cent,  conductivity  is  that  which  has  a  conductiv- 
ity of  60;  in  calculating  the  effect  of  temperature  0.4  per  cent,  per 
degree  C.  is  to  be  assumed,  unless  otherwise  stated. 

SAFETY  DEVICES  FOR  LINES.— "Elek.  Anz.,"  July  10.— 
Illustrated  descriptions  of  a  number  of  safety  devices  of  the  Sie- 
mens &  Halske  Company  for  overhead  lines. 

Electro-Physics  and  Magnetism. 

CATHODE  JETS.  Phillips.  Lond.  "Elec,"  July  22.— Vivid 
green  specks  often  appear  on  the  bulb  of  a  Crookes'  tube  after  the 
pressure  is  so  reduced  as  to  make  it  difficult  for  a  discharge  to  pass, 
provided  the  negative  electrode  is  in  a  bulb  of  soda  glass;  as  con- 
siderable uncertainty  exists  concerning  the  origin  of  these  patches 
he  endeavored  to  show  that  the  cathode  is  capable  of  emitting  a 
radiation  which  can  produce  these  effects.  A  bulb  is  shown  in 
which  the  cathode  could  be  rotated  by  means  of  an  external  mag- 
net. The  best  conditions  tor  producing  these  spots  were  found  to 
be  a  low  pressure,  a  sudden  stimulation,  a  particular  spark  length, 
and  a  dry  atmosphere.  When  the  cathode  was  revolved  the  patches 
moved  with  it;  they  would  often  remain  luminous  ten  seconds  after 
the  discharge  ceased  to  pass;  if  after  the  current  was  stopped  the 
magnet  was  again  applied  the  patches  moved  as  before,  showing 
that  even  when  no  free  charge  resided  on  the  elctrodes  there  was 
still  a  jet  of  electrified  matter  issuing  from  the  cathode.  These  jets 
may  be  deflected  electrostatically  and  magnetically;  the  patches  im- 
mediately disappear  when  an  arcing  or  some  such  disturbance  took 
place  between  the  cathode  and  another  body  near  it  and  within 
the  tube;  tin-foil  on  the  outside  near  the  cathode  also  prevented 
the  formation  of  the  jets.  These  facts  may  account  for  the  cu- 
rious variation  in  connection  with  X-rays  which  has  been  observed. 
He  concludes  that  it  is  probably  important  to  have  the  concave  ca- 
thodes of  focus  tubes  well  polished,  particularly  at  the  edges,  espe- 
cialy  it  they  are  highly  exhausted  bulbs,  lor  the  production  of 
X-rays. 

FIRE-FLY  LIGHT.  Muraoka  and  Kasuya.  "Wied.  Ann.,"  64. 
p.  186;  abstracted  in  "L'Eclairage  Elec,"  July  16. — They  found 
that  the  action  of  this  light  on  photographic  plates  was  not  an 
electric  phenomenon,  as  was  sug.sjested  by  Stokes;  the  plates  were 
found  to  be  affected  by  solid  and  liquid  bodies,  and  they  attribute 
the  effects  to  the  vapors  emitted  by  these. 

CONSTANCY     OF     MAGNETIZATION    OF    BAR    MAG- 
NETS.    Mme.  Curie.     "L'Eclairage  Jilec,"  July  16. — A  very  long 
abstract  from  the  "Bui.  Soc.  d'Encouragcment,"  3,  p.  63.     The  ar- 
ticle gives  the  results  of   very  extended  researches  and  the  abstract 
reproduces   much   of    the   useful   data,   which,   however,   is   not   in 
such  form  that  it  can  be  given  her*;  the  results  will  doubtless  be  of 
considerable  value  to  those  interested  in  the  subject;  a  few  of  the 
results  are  mentioned  in  the  following  synopsis  of   the  paper.     She 
endeavored  to  find  under  what  conditions  the  ma.gnetization  of  a 
bar  magnet  will   remain  most  constant;   she   studied   the   effect  of 
reheating  at  a  slightly  greater  temperature,  with  a  number  of    dif- 
ferent magnets  and  under  different  conditions.     It  was  found  that 
re-heating,  even  at  low  temperatures,  diminishes  the  coercive  force 
of    the  hard  steels  in  proportion  as  the  steel  is  better  for  making 
good  magnets;  they  should  not  be  heated  at  200°  C.  if   it  is  desired 
to  make  them  constant,  as  the  steel  then  loses  50  per  cent,  of  its  co- 
ercive force,  and  the  ma.sjnelic  qualities    are  considerably  altered; 
hating  to  loa°  involves  a  loss  of    12  to  13  per  cent.;  it  seems  best  to 
heat  them  for  twenty-four  hours,  for  instance,  at  60  to  70°  C,  and 
then  the  loss  will   be  only   I   to  3  per  cent.;   the  intensity  of    the 
permanent  magnetism  also  varies  with  the  reheating,  but  the  vari- 
ation   is   rather   complex,    the    results    obtained    differing    between 
each  other.    The  action  of  shocks  on  a  saturated  magnet  was  inves- 
tigated; the  number  of    shocks  reipiired  for  diminishing  the  mag- 
netism a  certain  amount  were  measured;  in  general  the  new  value 
is  obtained  more  quickly  as  the  shocks  have  less  effect,  but  there 
were  differences  in  the  different  liars  used;  for  hard  steels  the  limit 
is  mure  (|uickly  reached.    The  effect  of  shucks  was  also  investigated 
on  bar  magnets  which  were  partially  demagnetized;   the  effects  of 
shocks  were  then  less;  by  a  partial  demagnetization,  therefore,  one 
can  make  a  bar  magnet  so  that  it  will  not  be  affected  by  shocks. 
The    effect  of    reheating  at    a    relatively  low  temperature,    on  the 
state  of    magnetism,  was  also  investigated;  it  was  fouTid  necessary 
to  use  bars  which  were  not  magnetized  to  saturation  if    it  is  desired 
that  their  inagnelizalioii  remain  constatu  with  the  variations  of   the 
leinperatnre  of    the  smrciuiuling  air.     The  variations  of    the  iiUcn- 
sily  of    bar  magnets  with  the  lemper.iture  was  investigated;  a  bar 
of    li;ird.  tempered   steel   reheateil  at  («)'.   magiii'li/eil    to   saturation 
anil  demagnetized  by   i-io  of    its  maximum  permanent  magnetiza- 
tion,  will  then   have  a  magnetiz.ition   which  always  has  the   same 
value  for  a  given  teniper.iliue.     The  variations  of    the  magnetiza- 
tion produced   by   external   magnetic   forces  was   investigated;   the 
force  rei|uiri'il  to  demagnelizc  them  by  i-io  was  measured;  the  ex- 
eepliipiiaily    high    \alue   nf     27.5    units    was    required    for   a    magnet 
made  of    Itnrcas  steel.     l'"inally  she  discusses  the  constancy  of    the 
state  of    m.ignelizalion;  the  magnet   which   was  often  used  as  the 
standard   in   tlnse   e.xperimenls   riMiiaiiicd   consl,iiU   In   williiii   one- 
three  hundredth     of    its     valllr     ihtiim.'    liflecii     mcinlhv;    In    in.iKi-   .-i 
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magnet  independent  as  much  as  possible  of  external  actions  with- 
out depriving  it  of  too  much  of  its  magnetization  it  should  be  re- 
heated at  only  60  or  70°  C.  during  a  long  time,  say  forty-eight  hours, 
then  magnetized  to  saturation  and  finally  demagnetized  partially. 
For  a  bar  magnet  20  cm  long  and  i  cm  in  section  one  can  obtain 
0.9  of  its  maximum  permanent  magnetization  ;it  will  then  stand 
quite  energetic  shocks  and  variations  of  the  surrounding  temper- 
ature without  an  appreciable  variation  of  the  state  of  its  magneti- 
zation; the  constancy  will  be  still  better  if  it  has  been  demagnetized 
still  more,  but  the  magnetism  then  becomes  more  susceptible  to  the 
eflfect  of  external  fields;  it  is  possible  to  reach  a  state  in  which 
fields  below  5  units  do  not  produce  greater  permanent  variation 
than  0.2  per  cent.,  and  that  fields  below  16  units  do  not  produce  a 
variation  of  more  than  I  per  cent.:  it  is  very  necessary  to  avoid 
with  care  bringing  it  in  the  neighborhood  of  other  magnets;  a  pole 
of  500  units  at  a  distance  of  10  cm  can  produce  a  dangerous  ef- 
fect; but  even  when  thus  treated  one  cannot  be  sure  that  the  magnet 
will  not  vary  thereafter;  one  can  only  say  that  the  probability  that 
its  magnetism  will  not  vary  is  very  great. 

ROENTGEN  RAYS.  Rollins.  "Elec.  Rev.,"  August  3.— A  con- 
tinuation of  his  long  serial.  He  claims  that  the  wave  length  de- 
pends on  the  temperature,  and  describes  a  tube  in  which  a  ther- 
mometer was  inserted  in  the  stream  of  water  circulating  behind 
the  focus  plate;  by  this  he  found  that  a  higher  voltage  was  required 
to  produce  Rontgen  rays  of  a  given  wave  length  with  cool  and 
with  warm  water;  by  using  a  lower  voltage  or  vacuum  and  in- 
creasing the  number  of  impacts  by  increasing  the  current,  an  un- 
cooled  target  can  be  made  so  hot  that  it  radiates  ordinary  light  and 
yet  the  tube  will  not  yield  any  Rontgen  rays;  in  practice  a  very 
high  temperature  of  the  target  is  not  desired;  with  a  very  high 
vacuum  and  voltage  a  temperature  could  be  produced  perhaps 
higher  even  than  that  of  the  sun,  and  at  this  some  of  the  elements 
can.  he  claims,  be  decomposed.  He  discusses  having  the  target 
separate  from  the  anode  and  near  the  cathode;  in  an  illustrated  tube 
the  target  is  between  the  terminals,  and  the  velocity  should  then 
be  greater  than  when  the  target  is  the  anode;  with  a  given  voltage 
light  of  a  shorter  wave  length  should  be  generated,  or  of  the 
same  wave  length  with  a  lower  voltage,  which  latter  means  a  small- 
er generator;  if  the  voltage  could  be  high  enough  the  vacuum 
tube  could  be  discarded  and  the  Rontgen  "light"  could  be  pro- 
duced without  them.  He  then  discusses  the  size  of  the  cathodes; 
to  overcome  some  difficulties  he  claims  that  it  should  be  2  inches 
or  more  in  diameter,  instead  of  being  less  than  i  inch,  as  is  usual; 
the  size  of  the  cathode  should  be  in  proportion  to  the  size  of  the 
surges.  At  some  stages  of  the  vacuum  only  the  edges  appear  act- 
ive, while  at  a  higher  vacuum  only  the  centre  seems  to  be  the 
source,  and  it  has  therefore  been  thought  by  some  makers  that  a 
small  cathode  is  as  good  as  a  large  one,  but  this,  he  claims,  is  a 
fallacy. 

Electro-chemistry  and   Batteries. 

ALUMINUM  ELECTRODES.  Wilson.  Lond.  "Elec.  Eng.," 
July  22. — The  continuation  of  his  long  Royal  Society  paper  (see 
"Digest,"  last  week).  He  continues  the  description  of  the  tests 
with  continuous  currents:  a  table  gives  the  results  with  the  positive 
aluminum  plate  connected  successively  with  one  to  twenty  storage 
batteries;  with  one  to  eighteen  cells  the  currents  gradually  in- 
creased, but  with  twenty  cells  and  the  plate  formed  in  sulphuric 
acid  the  electrode  gave  w'ay  with  great  rapidity,  allowing  a  strong 
current  to  pass;  the  plate  formed  in  alum  was  more  stable  with 
twenty  cells.  The  effect  of  temperature  on  the  voltage  was  then 
examined,  and  a  table  of  results  is  given,  showing  that  for  a  rise 
of  temperature  from  13.5  to  70°  C.  the  voltage  falls  from  ^o  to  3 
volts,  from  which  he  concludes  that  temperature  has  an  effect  on 
the  apparently  high  resistance  of  the  aluminum  plate  and  its  film; 
in  practice,  therefore,  when  a  high  resistance  is  required  it  is  nec- 
essary to  cool  the  cell.  Tests  were  also  made  with  the  plates  im- 
mersed in  mercury;  the  film  formed  on  the  aluminum  plate  is  dis- 
cussed; it  is  formed  by  simple  immersion  in  alum  and  subsequent 
exposure  to  the  air.  and  it  has  the  same  effect  as  the  film  formed 
with  the  current.  He  then  begins  the  discussion  of  the  tests  with 
alternating  currents,  the  object  of  which  was  to  see  if  the  effect 
described  in  the  first  part  has  time  to  properly  develop  at  ordinary 
frequencies,  and  also  to  see  whether  aluminum  is  a  good  metal  for 
condensers.  With  the  ordinary  frequencies  and  the  cells  bemused 
a  uni-directional  current  was  not  obtained,  even  if  the  time  taken 
to  develop  the  effects  was  very  small  compared  witli  the  time  of 
the  complete  period;  the  results  of  the  tests  are  tabulated,  and 
show  that  small  currents  are  accompanied  by  a  large  phase  differ- 
ence, but  the  large  ratio  between  the  maximum  coulombs  in  the 
two  halves  of  a  period,  mainly  develops  with  large  currents  for  a 
given  frequency,  accompanied  by  high  temperature  and  small  phase 
difference. 

CONNECTIONS  FOR  ELECTROLYTIC  WORK.— Lond. 
"Elec.  Eng.,"  July  22. — A  brief  mention  of  a  recent  paper  by 
Dessauer  on  the  Carlin  method  of  making  connections,  which  ap- 
pears to  be  used  in  the  gold  fields  of  South  Africa.  It  consists  of 
a  tube  filled  with  mercury,  which  is  accessible  for  making  contacts 
by  having  holes  drilled  through  the  upper  part,  into  which  wires 
are  inserted;  the  result  is  said  to  be  most  satisfactory;  the  loss  with 
the  former  screw  contacts  was  found  to  be  0.71  out  of  3.82  volts, 
while  with  this  method  it  was  reduced  to  0.015  volt. 

MOST  ECONOMICAL  CURRENT  IN  ELECTROLYSIS. 
Vogel.  "l-'Rclairage  Elec."  July  16. — An  abstract  of  an  article  in 
which  he  develops,  with  the  aid  of    simple  mathematics,  formulas 


for  the  energy  required  per  unit  of  weight  of  the, material  depos- 
ited and  the  cost  per  unit  of  weight,  from  whicli  he  deduces  an 
equation  for  the  most  economical  current. 

ELECTROLYTIC  THEORIES.  Edser.  Lond.  "Elec.  Eng.," 
July  22. — A  short  article  on  the  relation  of  these  theories  to  com- 
mercial electrochemistry.  He  calls  attention  to  the  recent  progress 
in  commercial  application  and  the  importance  in  this  development 
of  a  better  knowledge  of  the  theories;  he  cites  Germany  as  an  ex- 
ample of  a  country  in  which  theory  and  practice  in  this  field  are 
developed  together. 

ZINC  EXTRACTION.  Threlfall.  Lond.  "Elec,"  July  22.— An 
abstract  of  his  recent  article  from  the  "Elektrochem.  Zeit.,"  de- 
scribing the  Ashcroft  process  at  Cockle  Creek,  New  South  Wales. 
Since  the  article  first  appeared  it  has  been  announced  that  the  plant 
was  not  a  success  economically  and  is  to  be  shut  down. 

MEETING  OF  ELECTROCHEMICAL  SOCIETY.  Muller. 
"L'Eclairage  Elec,"  July  16. — The  beginning  of  an  account  of  the 
recent  meeting  of  the  German  society  in  Leipsic;  it  includes  long 
abstracts  of  the  papers.  References  to  German  reprints  have  al- 
ready been  given  in  the  "Digest." 


FUSION  IN  THE  ELECTRIC  FURNACE.  Oddo.  "Anier. 
Jour,  of  Sc,"  August. — Abstracted  briefly  from  the  "Real.  Accad. 
Line."  5,  p.  361. — He  investigated  the  effect  produced  by  heating 
lime*  mixed  with  various  proportions  of  silica  and  found  that 
whenever  there  was  an  excess  Of  lime  combinations  occurred  only 
in  the  proportion  needed  to  form  orthosilicates. 

OSMOTIC  PRESSURE  AND  ELECTROLYTIC  DISSOCI- 
ATION. Traube.  "Amer.  Jour,  of  Sc."  August. — A  brief  ab- 
stract of  an  article  of  a  theoretical  nature  from  the  "Ber.  Berl. 
Chem.  Ges.,"  February. 

ELECTROCHEMICAL  BEHAVIOR  OF  CHROMIUM.- 
"El'ty,"  August  3. — A  reprint  of  the  article  noticed  in  the  "Di- 
gest" last  week. 

ELECTROLYTIC  REFINING  AND  RECOVERY  OF  TIN. 
Cowper-Coles.  "El'ty,"  August  3. — A  reprint  of  the  article  noticed 
in  the  "Digest"  last  week. 

RELATION  OF  CHEMISTRY  TO  ELECTRICAL  ENGI- 
NEERING.— "Elec.  Rev.,"  August  3. — A  reprint  of  the  article  no- 
ticed in  the  "Digest"  last  week. 

Units,  Measurements  and  Instruments. 

METALLIC  RESISTANCES.  Scott.  Lond.  "Elec  Rev.," 
Julv  22. — In  this  continuation  of  his  long  article  (see  "Digest,"  last 
week  )  he  gives  further  tables  and  data  which  appear  to  be  quite 
useful.  One  of  them  gives  the  particulars  of  the  steel  alloy  "krup- 
pin,"  which  is  made  in  Essen.  Germany,  and  is  said  to  be  used  con- 
siderably on  the  continent.  The  makers  claim  that  it  can  be  raised 
to  600°  C.  without  ill  effect.  Another  table  gives  the  data  for  the 
alloy  called  beacon;  its  resistance  is  about  fortv-eight  times  that 
of  copper,  and  it  is  said  to  be  the  highest  resistance  material  in 
the  market;  its  temperature  coefficient  is  0.0007007,  specific  gravity 
8.1,  specific  resistance  85.1,3  at  20°  C;  it  is  said  to  have  beeii  used 
for  some  time  for  car  heating  in  this  countrj-,  and  that  it  will  not 
become  brittle  if  run  at  high  temperatures.  Another  table  gives 
the  comparative  costs  of  various  alloys,  showing  the  relatively 
very  low  cost  of  galvanized  iron  wire,  which  is  so  very  largely 
used  for  resista"rices.  The  resistance  of  gahanized  iron  wire  iiet- 
ting  of  No.  20  B.  W.  G.,  with  I  inch  mesh  and  20  inches  wide, 
has  a  resistance  of  about  0.005  ohm  per  yard,  and  a  safe  current 
capacity  of   90  to  100  amperes.     The  article  is  to  be  continued. 

PHOTOMETRY  OF  INCANDESCENT  LAMPS.— Lond. 
"Elec,"  July  22. — The  translation  of  the  rules  which  have  been 
approvedby  the  German  Union  of  Electrical  Engineers;  they  have 
already  been  referred  to  in  the  "Digest." 

METER. — "Elek  Anz.,"  July  17. — .\n  illustrated  description  of 
the  new  form  of    Hummel  wattmeter  for  continuous  currents. 

METERS.  Armagnat.  "L'Eclairage  Elec,"  July  16.— Brief,  il- 
lustrated descriptions  of  a  number  of  meters,  taken  from  patent 
specifications. 

VACUUM  PL^MP.— "Elek.  Anz.,"  July  3.— A  brief,  illustrated 
description  of   a  pump  made  by  Greiner  and  Friedrichs. 


ALUMINUM  CONDUCTORS.  Dunlap.  "West.  Elec,"  July 
30. — A  short  article  on  the  conductors  used  in  one  of  the  plants 
at  Niagara  Falls,  which  has  just  been  finished,  connecting  the  dy- 
namos at  the  bottom  of  the  shaft  with  the  plant  at  the  top  of  the 
cliff.  The  bars  used  are  25  feet  in  length,  6  inches  wide  and  half  an 
inch  thick,  four  being  used  in  parallel;  every  25  feet  they  are  bolted 
and  riveted  together;  at  the  top  they  are  connected  with  aluminum 
cables  1.25  inches  in  diameter  and  covered  with  rubber  insulation; 
the  ends  are  placed  into  sockets  into  which  melted  tin  is  poured. 
About  22.000  pounds  are  used,  while  the  same  work  would  require 
48.OCO  pounds  of  copper;  the  conductivity  of  aluminum  compared 
with  copper  of  the  same  section  is  63  to  64  per  cent.,  and  for  the 
same    weight     more    than    double. 

PHOTOMETRIC  STANDARDS.— "Prog.  Age,"  August  I.— 
A  brief  editorial  discussion  of  the  discrepancies  between  the  va- 
rious standards,  with  special  reference  to  the  recent  determinations 
of  Laporte  (see  "Digest,"  June  4  and  August  6)  and  a  similar 
table  prepared  some  time  ago  by  VioUe. 


166 


THE    KLECTRlbAL    WORLD. 


Vol.  XXXri.     No.  7- 


ALTERN.VTING  CURRENT  METER.— -Elec.  Rev.,"  Au- 
gust 3. — A  reprint  of  the  article  noticed  in  the  "Digest"  July  23; 
also  noticed  in  The  Electrical  World,  last  week. 

Telegraphy,  Telephony   and  Signals. 

TELEGRAPHY  BY  MEANS  OF  ULTR.A.- VIOLET  LIGPJT. 
Zickler.  "Elek.  Zeit.,"  July  14  and  21. — A  long  article  in  which 
he  proposes  a  new  system  of  wireless  telegraphy,  the  chief  object 
of  which  is  to  overcome  the  objection  to  the  electromagnetic  wave 
system  which  lies  in  the  fact  that  these  waves  are  distributed  in  all 
directions,  and  cannot  be  coticentrated  in  one  direction,  all  meth- 
ods for  doing  this  having  apparently  failed.  The  principle  of  his 
method,  which  it  seems  he  has  tried  with  success,  is  based  on  an 
obiervation  first  made  by  Hertz — namely,  that  light  rays  of  short- 
wave length,  especially  the  ultra  violet  rays,  have  the  property  of 
promoting  electric  discharges — and  his  receiver  is  based  on  this  fact. 
The  transmitter  consists  of  an  arc  light,  the  rays  of  which  are  con-' 
densed  with  lenses  or  reflectors  into  the  direction  in  which  they  are 
to  be  sent,  and  at  the  receiving  end  the  ultra-violet  rays  promote 
the  discharge  in  a  spark  gap,  which  discharge  will  give  rise  to  elec- 
tric waves,  which  operate  a  coherer  and  through  this  a  bell,  a  tele- 
phone or  an  ink  w-riter;  the  apparatus  is  shown  by  means  of  dia- 
grams. The  condensing  lens  on  the  transmitter  must  be  made  of 
quartz  and  not  of  glass,  as  the  former  will  transmit  the  ultra-violet 
rays  and  the  glass  will  not;  these  ultra-violet  rays  are  shut  ofif  in- 
termittently as -desired,  by  means  of  a  glass  plate,  which  is  moved 
rapidly  in  front  of  the  camera  like  a  shutter  on  an  ordinary  photo- 
graphic camera;  the  ultra-violet  rays  will  in  this  way  be  cut  off, 
while  there  will  be  no  apparent  effect  on  the  light  rays,  and  for  this 
reason  the  secrecy  of  the  message  will  be  preserved;  the  ordinary 
search  lights  could  be  arranged  to  be  used  for  the  transmitter.  The 
receiver  consists  of  a  glass  tube,  one  end  of  v.'hich  is  made  of  a 
plate  of  quartz,  so  as  to  allow  the  ultra-violet  rays  to  enter;  these 
fall  on  a  small,  slanting  plate  in  the  tube,,  and  forming  one  of  the 
electrodes  of  the  spark  gap;  10  mm  from  this  is  the  other  electrode, 
in  the  form  of  a  small  ball;  both  electrodes  are  mounted  with  plat- 
inum; the  air  in  the  tube  is  exhausted  to  a  certain  degree,  or  is 
filled  with  a  rarefied  gas;  the  electrodes  are  connected  with  the  sec- 
ondary of  a  small  induction  coil,  the  knob  being  the  anode  and  the 
disc  the  cathode:  the  induction  coil  need  only  give  a  spark  of  i  to 
2  cm,  and  should  be  provided  with  an  adjustable  resistance  for  reg- 
ulating the  voltage,  so  that  it  will  be  just  insufficient  to  produce  a 
spark  when  no  rays  fall  on  the  gap;  whenever  the  rays  are  received 
a  discharge  will  take  place;  a  coherer  in  the  immediate  neighbor- 
hood may  be  used  to  produce  a  call  or  any  other  signals.  If  the 
signals  are  merely  to  be  made  audible  a  telephone  in  the  discharge 
ciicuit  is  sufficient.  He  begins  the  description  of  the  results  of  a 
very  large  number  of  experiments  which  he  has  made,  mostly  with 
crude  apparatus.  He  found  that  platinum  was  by  far  the  best  ma- 
terial for  the  electrodes,  the  charge  between  which  is  to  be  effected 
by  the  light;  the  question  of  the  best  shape  of  the  electrodes  was 
not  so  easily  answered,  and  no  definite  results  were  obtained;  the 
air  surrounding  the  spark  gap  of  the  receiver  was  exhausted  to  200 
mm,  which  gave  better  results;  the  first  tests  were  made  at  very 
short  distances,  and  were  then  increased  to  qo  meters,  at  which  very 
satisfactory  results  were  obtained.  Some  deductions  are  then  made 
from  this  data  for  greater  distances,  and  he  shows  how  much  the 
light  must  be  increased  with  the  distance:  with  a  25-aiiii)ere  lamp 
provided  with  a  suitable  reflector  he  thinks  it  will  be  possible  to 
telegraph  in  this  way  to  a  distance  of  a  number  of  kilometers;  e.x- 
perimenls  with  greater  distances  are  to  be  carried  out. 

A  short  description  of  this  system  is  also  given  in  the  "Zeit. 
fuer  Elek.,"  July  17. 

RELAY  RESISTANCE.  Hewelt.  "Teleg.  Age,"  August  i.— 
A  short  article  on  the  reduction  of  relay  resistance  and  the  laws 
governing  it. 

Miscellaneous. 

ELECTRO-CULTURE.— -Zeit.  fuer  l-.kU,"  July  24.— A  rei.rini 
of  a  short  article  slating  that  Loemstrocm,  of  Helsinglors,  and 
Bailey,  of  Cornell,  are  to  begin  a  series  of  researches  in  Finland 
with  the  applicalioii  of  electricity  to  the  more  rapid  development 
of  the  growth  of  plants;  they  will  start  with  the  assumption  that 
it  is  not  the  electric  light  whicJi  has  a  favorable  effect  on  the  growth 
of  plants,  but  the  electricity  of  the  air,  and  on  this  basis  the  re- 
searches arc  to  be  conducted.  Loenistroem  has  made  researches  in 
the  direction  of  ihe  Kr^'Wlli  of  the  vegetation  in  the  far  northern 
countries,  and  liaK  found  that  the  rapid  development  of  the  vegeta- 
tion in  the  short  vuninurs  of  these  districl.s  was  due  to  the  elec- 
tricity in  the  air;  tests  in  a  laboratory  gave  very  good  results,  and 
when  repealed  on  a  field  he  found  that  corn  ripened  .15  per  cent, 
earlier  on  that  part  which  wn"  iiiuIt  thr  intlupnce  of  the  electric 
dinchargc"!.     He  briievci  th.  •  d  lenrlency  to  growth  is 

not  the  direct  result  of    tin  "f    the  air  or    the  plant, 

but  that  the  electricity  prodiw  ■  c  n.  w  •  ,il  clianKc*  in  the  alinos- 
pherc;  this  is  llic  pmbleni  which  Loeinslrocni  and  Hailey  arc  to 
invcstisatc  jointly. 

E.STIMATING  THE  CURRENT  IN  LIGHTNING.  PocUcIs. 
"Zcit.  fuer  Kick.,"  July  17. — A  reprint  of  an  article  which  ap- 
pears to  be  similar  to  one  noticed  in  the  "nigcst"  hoiiic  lime  ago, 
in  which  he  estimates  the  current  slrcnglh  in  a  holt  of  liKhtning  l>> 
mean*  of  the  maKiictic  effect  produced  in  liasaltic  rocks,  which 
have  offcn  been  fountl  lo  he  niagnclized  by  liKhtning  discharges. 
He  comci  lo  the  conclusion  that  the  current  strength  in  nurcly  >o. 


000  amperes,  and  probably  much  higher.  He  believes  the  only 
other  determination  was  the  one  by  Kohlrausch,  based  on  the  fu- 
sion of  copper  wires  by  lightning,  from  which  he  obtained  values 
between  52,000  and  9,200  amperes,  assuming  that  the  duration  was 
between  o.ooi  and  0.03  second.  "E'Eclairage  Elec,"  July  16,  pub- 
lishes a  brief  abstract  in  French. 

GUTTA  PERCH.\.  Obach.  Lond.  "Elec.  Eng.,"  July  22.— The 
continuation  of  the  reprint  of  his  lectures,  which  have  already 
been  noticed  in  the  "Digest;"  certain  tables,  which  are  thought 
to  be  the  most  valuable  information  in  the  lectures,  are  not  repro- 
duced. 

UNION  OF  GERMAN  ELECTRICAL  ENGINEERS.— 
Lond.  "Elec.  Eng.,"  July  22. — The  continuation  of  the  running  ac- 
count of  the  recent  meeting;  the  present  portion  refers  to  the  plant 
at  Frankford,  which  was  visited. 


STANDARD  DIAGRAMS.  Jones.  "West.  Elec,"  July  30.— 
A  reply  to  the  recent  criticism  of  Jamieson  (see  "Digest,"  July  16 
and  23  )  of  the  proposition  made  by  the  Chicago  Electric  Asso- 
ciation. He  does  not  agree  with  the  criticisms  regarding  dynamos 
and  motors;  he  does  not  favor  a  distinction  between  zig-zag  lines 
and  loops,  and  thinks  the  former  are  neater;  regarding  the  loca- 
tion of  the  series  winding  he  thinks  the  committee's  diagram  is 
preferable,  as  Jamieson's  winding  is  .'iable  to  be  mistaken  for  a 
rheostat;  circles  or  heavy  dots  might  well  be  added,  representing 
the  terminals  of  the  machines; -he  prefers  Jamieson's  diagram  for 
the  motor  generator,  but  not  for  the  storage  battery;  he  favors  the 
committee's  diagram  for  the  constantly  driven  magneto,  as  Jamie- 
son  makes  no  distinction  between  a  power-driven  or  a  hand-driven 
one;  he  prefers  the  committee's  diagrams  for  the  various  meters, 
as  letters  on  the  outside  are  liable  to  be  confused  with  reference 
letters;  he  prefers  the  committee's  diagram  for  the  inductive  resist- 
ance, and  does  not  favor  a  distinction  between  zig-zag  lines  and 
loops;  the  committee's  diagram  of  a  ground  is  preferred;  both  the 
forms  for  incandescent  and  arc  lamps  are  good,  a  slight  preference 
being  expressed  for  Janiieson's  for  arc  lamps  and  the  committee's 
for  incandescent  lamps;  the  solid  line  for  the  fuse  is  preferred,  as 
dotted  lines  are  objectionable;  the  committee's  diagram  for  a  tele- 
graph key  is  m.ore  complete,  but  there  is  not  much  choice  between 
the  two  nol-  between  those  for  the  transformer. 

AURORA.  Felch.  "Pop.  Sc.  Mo.,"  August.— An  illustrated  ar- 
ticle of  a  general  character,  and  describing  its  properties  and  giv- 
ing the  different  theories  to  account  for  it,  including  historical  ref- 
erences. Auroras  seem  to  depend  in  form  and  position  on  the  dis- 
tribution of  magnetism;  their  appearance  generally  coincides  with 
magnetic  disturbance  on  the  earth's  surface;  the  summits  are  gen- 
erally near  the  magnetic  meridian:  it  is  concluded  that  the  earth's 
magnetic  forces  play  the  most  important  part;  the  bands  are  nearly 
perpendicular  to  the  magnetic  meridian,  and  the  direction  of  the 
rays  parallel  to  it;  the  auroras  consist  of  electric  discharges;  the 
.iiagnetic  needle  sometimes  begins  to  agitate  an  hour  before  the 
appearance  of  the  aurora,  and  sometimes  lasts  as  long  as  twenty- 
four  hours  afterward;  earth  currents  and  those  in  grounded  wires 
are  often  violently  affected,  occasionally  preventing  the  transmis- 
sion of  messages  and  sometimes  proving  a  source  of  danger;  it  is 
a  purely  terrestrial  phenomenon  without  regard  to  outside  indu- 
cnces.  The  magnetic  theory  must  now  yield  to  the  electric  theory 
of  its  cause:  after  mentioning  brieP.y  the  theories  which  have  been 
advanced,  he  thinks  the  one  of  Edlund  is  nearer  the  truth  than 
any  of  the  others;  this  is  based  on  unipolar  induction;  the  earth 
in  rotating,  induces  electrification  of  the  atmosphere,  the  dis 
charges  of  this  clectrificaticm  producing  the  aurora;  he  thinks  this 
theory  the  most  tenable  and  credible  of  all  of  those  advanced. 

SUBMARINE  MINES.— "West.  Elec,"  July  30.— A  brief,  il- 
lustrated description  of  the  Government  exhibits  of  such  mines 
at  the  Omaha  exhibition. 

RIOGRAPHICAL.— "Cassier's  Mag.,"  August.— A  full-page 
IKiitrait  of  William  Henry  Preece,  of  London,  accompanied  by  a 
brief    liiiigraphical  sketch  by  Curra. 


Book  Review. 

ATL/\j\TlC  CABLK  DIKICCTOUV  OF  RECISTKKEl)  ADDUES.SES, 
A»ND  CODE  BOOK.  Publislud  liy  the  Atlantic  Cable  Uirtctory  and 
Code  Company,  New  York  and  London.  635  pages.  Subscription  price 
in  ilie  United  States,  $i;i.5n. 
This  work,  which  will  be  o(  undoubted  value  to  nil  house*  having  foreign 
trade  and  correspondence,  contains  an  alphabetical  list  o(  names  arranged  l)y 
cities  and  States,  togcllirr  with  u  classified  business  directory,  telegraph  anil 
cable  c(»de,  compiled  by  Mr.  Charles  P.  Hruch,  assistant  secretary  of  the 
Prjstal-'relegrnph  Company,  'the  telegraph  and  cable  code  contains  about  115,- 
(100  code  words.  The  gathcrmg  together  of  registered  cable  addresses  in  shape 
for  ready  reference  will  make  this  directory  very  valuable  to  thi>se  who  may 
have  occosion  lo  use  the  Atlantic  cable  .or  opraiiig  or  continuing  chrrespond- 
encc  with  American  or  foreign  business  houses,  and  the  addition  of  a  coilc 
within  the  same  cover  nfTords  n  convenient  mean,  for  condensing  cable  cor- 
rcsPondeiiee  between  persons  having  no  special  code  already  in  use.  The  code 
words  have  been  carefully  selected  by  expert  telegraphers  with  a  view  lo 
eliminating  all  words  which  are  likely  to  be  cfuifused  with  each  other  in  trans, 
mission  under  any  telegraph  system  whatever.  These  words  will  be  accepted 
as  code  words  by  all  telegraph  nilministrations.  Thousands  of  code  words 
with  blanks  opposite  arc  scattered  throughout  the  book,  so  that  the  code  is 
especially  adapted  Jis  a  foundation  for  ihe  preparation  of  special  codes  between 
correspondrnis. 
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Direct  Dynamos— I. ^ 


Until  man  finds  how  to  obtain  electricity  directly  from  coal,  by  combustion. 
without  the  agency  of  machinery,  or  by  "direct  conversion,"  as  it  ts  called, 
dynamos  directly  connected  to  prime  movers  will  remain  the  ultimate  and 
best   means   for   obtaining   current. 

Such  combinations  are  the  most  compact,  safest,  easiest  cared  for.  and 
simplest   of     all  orrangements   of    generators,   and   have   therefore   merited   the 


The  advantage  of  direct  dynamos  and  motors  lies  not  in  greater  efficiency, 
but  in  simplicity,  economy  of  floor  space,  ease  of  management,  qinet  tun- 
ning and  avoidance  of  belting,  although  by  improvements  since  the,  early 
machines  their  efficiency  has  been  increased  until  it  is  now  practically  equal 
to  that  of  belted  machines.  The  chief  factor  in  obtaining  high  efficiency  in  a 
direct  dynamo  is  the  employment  of  a  large  diameter  of  armature,  so  that 
its  peripheral  speed  remains  high  in  spite  of  the  low  angular  velocity  of  the 
engine  shaft.     The  greater  the  diameter  of    an  armature  the  less   must  be   its 
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most  thoughtful   attention,   with   a   view   to   bringing   the   types   adopted   up   to 
the  highest   state  of    perfection. 

At  first  the  direct  arrangement  was  not  looked  upon  generally  with  favor, 
and  the  pioneers  in  this  style  of  construction  had  much  to  contend  with  in  its 
introduction.  The  designs  made  about  fifteen  years  ago  by  the  Bradley  Elec- 
tric Power  Company,  since  absorbed  by  the  Crocker-Wheeler  Electric  Com- 
pany, were  far,  perhaps,  the  earliest  -machines  of  this  type  brought  out.  The 
importance  of  direct  dynamos  was  tlus  early  recognized,  and  the  type  has 
since  been  under  constant  development  by  the  Crocker- Wheeler  Company, 
which,  believing  that  only  the  best  would  survive,  has  made,  after  consider- 
able remodeling  based  upon  experience,  a  line  of  direct  machines  of  the  most 
careful    design. 

*From  advance  sheets  of    bulletin  published  by  the  Crocker-Wheeler  Electric 

Company,  Xew  York. 


length,  for  a  given  output,   and  the  greater  the  number  of    poles  in  its  field. 

In  general  it  may  be  said  that  in  a  proper  design  the  tendency  to  a  "pan- 
cake" shape  or  comparatively  large  diameter  and  short  length  increases  as  the 
proposed  speed  diminishes.  Relatively,  direct  machines  are  more  efficient 
at  full  load,  and  less  efficient  at  light  load  than  those  driven  by  belt. 

The  characteristics  of  dynamos  are  quite  different  from  those  of  steam  en- 
gines, and  some  peculiarities,  in  respect  to  their  performance  when  united,  are 
of  interest.  Engines  will  slow  down  and  stop  when  overloaded  without  injury, 
and  they  are  therefore  not  arranged  with  special  extra  capacity  beyond  the 
regular  duty.  A  dynamo  driven  by  an  engine  will  submit  to  overload,  and 
suffer  injury,  if  long  continued,  unless  the  overload  for  the  dynamo  is  also 
such  a  load  for  the  engine  that  the  latter  slows  down  or  is  stalled.  Dynamos 
V  i  1  run  through  overloads  of  several  hundred  per  cent,  for  a  limited  time 
with  no  other  etTect  than  excessive  heating  of  their  parts  and  sparking  at  the 
brushes. 


Fig.   0. 
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A  result  of  this  capacity  for  temporary  excessive  overloads  is  ^liat  a  -ly* 
namo  is  always  able,  when  short-circuited,  to  stall  its  engine,  no  matter  how 
heavy  the  fly  wheel. 

As  a  dynamo  absorbs  power  evenly  at  all  points  in  its  revolution,  while  the 
driving  effort  from  any  engine  is  pulsatory,  a  slight  flicker  is  caused  in.  ihe 
current  generated,  which  will  be  noticeable  unless  means  are  provided  for 
keeping  it  sufficiently  small.  Take  as  a  simple  case  a  single-cylinder,  double- 
acting  engine.  As  the  power  is  delivered  by  the  engine  twice  in  n  revolution, 
while  it  is  absorbed  at  a  uniform  rate  at  all  times,  the  dynamo  '^lows  down  to 
some  degree  between  engine  strokes,  causing  a  corresponding  fluctunt:on  in 
the  current  generated.  A  variation  of  more  than  one-half  of  i  per  cent,  or 
one-half  a  volt  in  an  incandescent  lamp,  being  visible,  a  fly  wheel  must  be 
used  of  sufllicient  weight  to  prevent  the  dynamo  slowing  down  more  than  one- 
half  of  I  per  cent,  between  the  strokes  of  the  engine,  when  lamps  are  to  be 
supplied  from  a  single  dynamo  without  other  dynamos  to  keep  the  pressure 
even.     This  weight  must  be  determined  as  follows: 

The  turning  power  imparted  by  the  engine  varies  first  with  the  varying  lever- 
age value  of  its  crank,  which  gives  no  power  when  the  engine  is  on  its  "cen- 
tres," and  gives  full  power  at  a  point  near  the  half  stroke.  It  varies  again 
in  consequence  of  the  changing  steam  pressure  resulting  from  the  expansion 
behind   the   piston. 

Combining  these,  we  have  the  actual  power  supplied  by  the  engine,  varying 
as  shown  by  the  curve  in  Fig.  i,  an  examination  of  which  shows  that  the 
fluctuation  of  energy  in  every  stroke — namely,  that  which  the  fly  wheel  has 
to  absorb  and  give  out  twice  in  each  revolution — is  38  per  cent,  of  the  total 
power  of    the  engine. 

Assuming  a  200-kw  dynamo  and  an  efficiency  of  94  per  cent.,  the  engine 
will  be  required  to  deliver  285  horse-power  or  157,000  foot  pounds  per  second. 
The  speed  being  100  revolutions  per  minute,  or  1.67  revolutions  per  second, 
there  are  3.33  strokes  per  second.  Dividing  157.000  by  3.33,  we  obtain  48.000 
foot  pounds  delivered  per  stroke.  From  the  curve  we  learn  that  the  fluctua- 
tion of  energy  is  38  per  cent,  per  stroke.  Thirty-eight  per  cent,  of  48,000  is 
17,900  foot  pounds,  which  is  the  energy  stored  in  the  wheel  per  stroke.  We 
must  find  the  fly  wheel  which  will  absorb  or  deliver  this  energy  without 
changing  speed  more  than  .4  of  i  per  cent.  The  energy  stored  in  a  revolving 
body  being  equal  to  one-half  its  mass  multiplied  by  the  square  of  its  angular 
velocity  times  the  square  of  its  radius  of  gyration,  we  readily  find  that  the 
above  condition  is  fulfilled  by  a  wheel  16  feet  in  diameter  and  weighing  22,800 
pounds. 

AH  sizes  of  the  Crocker-Wheeler  direct  dynamos  are  of  the  multipolar  type. 
The  determination  of  the  best  number  of  poles  to  use  for  obtaining  maxi- 
mum efficiency  at  the  minimum  complication  and  cost  has  been  made  with 
great  care.  It  is  well  known  that  the  fewer  the  number  of  poles  and  field 
coils  the  greater  is  the  economy  of  copper  for  a  given  excitation.  But  in  or- 
der to  run  sparklessly,  and  to  give  a  machine  an  unchanging  neutral  space 
for  commutation,  it  is  necesary  that  the  length  of  the  air  gap  bear  a  certain 
ratio  to  the  reactive  power  of  the  armature  conductors  under  the  pole.  The 
larger  the  machine  the  greater  this  length,  until  a  point  is  reached  where  it 
is  more  economical  to  reduce  the  reaction  per  pole  by  an  increase  in  the  num- 
ber of  poles,  and  thereby  permit  more  efficient  excitation  across  shorter  air 
gaps. 

The  standard  windings  of  all  sizes  are  for  125,  250,  and  550  volts  maximum. 
These  arc  the  voltages  at  which  the  machines  are  rated;  in  other  words,  the 
full  load  current  is  obtained  by  dividing  the  kilowatt  output  by  these  voltages. 
The  standard  working  or  free  voltages  arc  115,  230.  and  500  volts.  The  machines 
are  designed  to  give  these  voltages  with  the  shunt  field  alone,  and  with  con- 
siderable reserve  in  the  field  regulator.  The  standard  series  field  is  arranged 
to  overcompGund  at  full  load  3  per  cent,  above  the  free  voltage,  though  it  is 
possible  to  overcompound  10  per  cent,  with  special  windings. 

Compounding  curves  arc  never  straight,  because  of  the  approach  of  mag- 
netic saturation  in  the  field  magnets,  which  is  shown  in  the  curves,  Fig.  2. 
The  iron  is  worked  at  a  point  just  about  the  bend  of  the  saturation  curve,  and 
it  will  be  seen  that  the  lines  of  force,  hence  the  voltage,  do  not  increase 
directly  in  proportion  to  the  magnetizing  force.  This  means  that  the  voltage 
will  not  rise  uniformly  with  increase  of  load,  but  will  rise  more  slowly  toward 
full  load  than  at  light  load.  In  other  words,  the  compounding  curve  sags  as 
full  load  is  approached. 

This  is  partially  corrected  by  using  a  peculiar  shunt,  which  is  called  a  com- 
pounding rectifier,  in  multiple  with  the  scries  coil  of  the  field.  The  current  of 
the  dynamo  divides  between  this  rectifier  and  the  series  coil.  As  the  load 
incrcancs,  the  currents  passing  through  both  the  rectifier  and  the  scrie.s  coil 
increase.  The  increaned  current  in  the  rectifier  raises  its  temperature,  which 
incrca«ci  its  resistance  considerably.  The  resistance  of  the  scries  coil  ic  hard- 
ly changed  by  the  increased  current,  because  the  temperature  rise  is  low.  The 
relative  resistances  of  the  rectifier  and  the  series  coil  arc  therefore  altered  as 
full  load  comes  on,  and  a  larger  proportion  of  the  total  current  is  compelled 
lo  pas*  through  the  scries  field  coils.  This  compensates  the  tendency  to  a 
deficiency  in  the  rise  of  the  voltage.  AH  the  standard  dynamos  are  wound 
alike  as  regards  overcompounding.  The  percentage  of  ovcrcompounding  when 
less  than  j' per  cent,  will  be  arranged  to  Auit  the  customer  by  adjusting  the 
resistance  of  the  compounding  rectifier.  Overcompounding  greater  than  3 
per  cent.   i«  special  and   must   he  obtained  by  special  winding. 

The  high  efficiency,  in  tpitc  of  low  speed,  of  the  aookw,  size  38n  dynamo, 
which  is  representative  of  this  line  of  machines,  is  shown  in  Fig.  7,  and  in 
due  lo  excellence  o*  design.  It  will  br  miticrd  that  its  efficiency  curve  looks 
like  that  of  a  belled  dynamo,  it  \n  ro  high  at  light  lond.  It  attains  o"  per  cent, 
at  one  fourth  load,  and  its  maximum  efficiency  at  practically  one-half  load,  and 
Ihe  curve  from  ihis  point  lo  full  load  is  almost  a  slrnight  line. 

This  machine,  which  is  shown  in  Fig.  6,  is  (n  use  at  the  new  Columbia  Col- 
lege  building*.  For  the  benefit  of  snidrnis  complete  data  of  its  parts  arc 
given  on  thr  name  pinir,  which  rrads  in   purl  as  UA\i,w%: 

Sire   3M0.    Number  3.     ratcntcd    Uec.    18,    iHttJ.   May   a$.   1897. 
Type  n  Pole,    Output  too  Kilowatts.    Speed  100  R.  P,  M.      E.  M.  F.  1*5  Volls. 

Current    1600  Amperes. 
Tolal  Weight  4i.5«>  I'ounds.    Armature  lo.joo  Pounds.    EfTiclency  it  Full  Load 
94   Per  Cent.    Al    One-fourth    I^»ad   go   Per   Cent. 


Section  of  Armature  Core  94.1   Sq.   In.    Of  Pole  275  Sq.   In. 

Density  in  Pole  14,000  Gausses.     In  Yoke  6000  Gausses.     Leakage  Ratio  i.i. 

Flux  14.6  Megawebers  per  Circuit.     M.   M.   F.  at  Full  Load  30,000  Gilberts. 

Inductors    on    Armature    528. 

Total   Area  of    Inductors   i    Sq.    In.     Resistance  .002  ohm. 


A  Visit  to  the  Westlnghouse  Works. 


On  the  afternoon  of  July  30  a  large  number  of  prominent  engineers,  on  in- 
vitation, visited  the  works  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany and  of  the  Westinghouse  Machine  Company  at  East  Pittsburg,  Pa.,  to 
inspect  some  new  engines  and  electrical  apparatus  which  are  about  to  be 
shipped  to  England.  Among  the  principal  objects  seen  were  three  2500-hp 
generators  direct-connected  to  three  2500-hp  engines.  This  equipment  was  con- 
structed for  the  Metropolitan  Electric  Supply  Company,  London,  England. 

The  engines  and  generators  are  so  designed  that  the  full  output  can  be  ob- 
tained at  any  speed  from  116  to  145  r.  p.  m.,  this  range  of  speed  being  necessary 
in  order  to  provide  a  variation  in  the  frequency  of  the  alternations,  and  thus 
enabling  a  supply  to  be  given  to  existing  transformers  in  London. 

The  engines  are  of  the  inclosed  vertical  compound  marine  type,  and  are  the 
most  powerful  engines  yet  made  at  East  Pittsburg. 

The  electrical  apparatus  built  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  accompanying  these  engines,  consists  of  three  direct-connected  alter- 
nating-current generators,  each  having  a  nominal  output  of  2000  horse-power  ^nd 
delivering  two-phase  currents  at  a  pressure  of  500  volts.  Thrt-e  is  one  direct- 
current  multipolar  exciter  to  each  generator,  which  is  arranged  for  direct-con- 
nection to  the  engine  shaft. 

This  plant  is  to  supply  primarily  arc  and  incandescent  lighting  to  London, 
but  a  portion  of  the  power  is  to  be  used  for  operating  rotary  transformers,  which 
in  turn  supply  current  to  direct-current  motors,  and  for  charging  storage  bat- 
teries  by   the    three-wire   direct-current    system. 

The  present  contract  which  the  London  company  has  with  the  Westinghouse 
people  has  a  further  significance  for  American  industry.  The  Metropolitan 
Electric  Supply  Company,  of  London,  is  planning  new  central  stations,  and 
newly  equipping  old  ones,  and  it  is  likely  that  the  Westinghouse  Companies 
will  be  called  upon  to  supply  many  additional  engines  and  generators,  of  thou- 
sands of  horse-power  capacity,  before  the  work  now  begun  is  completed. 

Apart  from  the  machines  contracted  for  by  the  Metropolitan  Electric 
Supply  Company,  the  gas  engines  and  the  steam  turbines  at  the  Westinghouse 
Machine    Company's   works   are    particularly    noteworthy. 

A  Parsons  steam  turbine  driving  a  200-hp  alternating-current  generator  was 
particularly  interesting  to  the  visitors.  It  runs  at  4700  r.  p.  m.  without  any 
perceptible  vibration.  This  speed,  however,  is  not  limited  in  any  way.  It  may 
be  either  higher  or  lower.  The  bearings,  which  are  a  special  feature,  admit  of 
any  rotative  speed  that  might  be  desired. 

The  turbine  was  driving  a  high-tension  generator  placed  on  the  main  turbine 
shaft,  giving  a  voltage  of  900  and  an  amperage  of  75.  This  voltage  was  reduced  to 
90  for  use  in  driving  machinery  and  lighting  electric  lamps.  The  engine  con- 
sists essentially  of  (i)  a  barrel,  in  the  internal  bore  of  which  are  fitted  numer- 
ous rows  of  steel  blades;  (2)  a  shaft,  which  revolves  within  this  barrel,  having 
complementary  blades  fitted  to  the  periphery. 

By  far  the  most  interesting  machinery  to  many  was  the  gas  engines,  some 
of  which  were  shown  in  parts,  while  others  were  direct  connected  to  the  dy- 
namos, the  power  being  used  for  electric  lighting.  In  the  engine  room  a  250-hp 
gas  engine,  which  has  been  completed  for  some  time,  was  seen,  but  was  not 
running.  The  smaller  engines,  those  from  50  to  60  horse-power,  which  are 
worked  on  exactly  the  same  principle  and  similarly  designed  throughout  as 
the  larger  ones,  afforded  an  opportunity  of  observing  the  perfect  regulation 
of  these  engines.  The  200  electric  lights,  power  for  whicli  was  obtained  from  a 
generator  direct  connected  to  a  65-hp  engine,  showed  absolutely  no  variation  in 
intensity,  thus  indicating  that  the  engine  was  perfectly  governed.  With  each 
of  the  gas  engines  is  sent  a  small  compressor,  which  is  belted  to  the  main  fly 
wheel  of  the  engine,  and  used  to  store  tanks  of  air  for  the  purpose  of  starting 
the  engine.  For  large  sizes  the  tanks  are  sent  to  the  user  stored  with  sufficient 
pressure,  so  that  the  engine  can  be  started  easily  and  effectually. 

The  gas  engine  department  is  doing  a  large  business  turning  out  engines  fronn 
10  to  20o-brakc  horsc-powt-r  and  shipping  them  all  over  the  country.  These  en- 
gines differ  from  the  ordinary  "hit  and  miss"  type  in  thai  the  governor  acts 
by  controlling  the  quantity  of  explosive  mixture  which  is  taken  into  the  cyl- 
inder. This  results  in  an  adjustment  of  the  power  of  each  explosion  to  the 
amount  of  work  being  done;  hence  the  engine  runs  with  the  steadiness  and 
regularity  of  a  first-class  steam  engine.  The  regulation  is  so  perfect  that  the 
company  has  built  many  direct-connected  machines  where  the  dynamo  is 
mounted  rigidly  on  the  end  of  the  engine  shaft.  Even  under  this  most  severe 
test  the  lights  arc  said  to  be  perfectly  steady. 

The  Westinghouse  Machine  Company  has  successfully  built  a  65obrake  horse- 
power gas  engine.  This  engine  has  three  cylinders,  each  25  inches  in  diameter, 
and  a  30-inch  stroke,  and  runs  at  145  r.  p.  m.  Its  economy  is  very  marked, 
resulting  in  the  production  of  a  brake  horse-power  for  11  cubic  feet  of  natural 
Ran.  This  is  said  to  be  the  largest  gas  engine  in  the  world,  and  it  upcrntcs  with 
complete  success. 

The  650  hp  engine  (commonly  known  as  the  75o-bnrsc)  was  running  at  the 
time,  a  prony  brake  being  UM-d  lo  absorb  the  power.  This  imikiix-  was  also  de- 
signed l<i  be  dirrcl-cfuinectcd  with  a  generator  of  equal  capacity,  and  the  rcsullA 
of  lesls  mnde  upim  the  niuchine  show  that  its  perfect  regulation  can  be  cfTcctCfl 
in  this  IIS  in  sniutlcr  sixes.  The  gns,  which  ff>rmH  tthotit  nnetwelfth  of  the  ex- 
plosive mixture,  is  drawn  into  the  cylinders  with  Ihe  air  and  exploded  by  means 
of  nn  electric  simrk,  the  contact  being  broken  nl  the  instant  of  the  explonion. 
In  nil  the  rnginrs  nf  the  WcstinKhoiinr  type  an  explosive  mixture  is  admitted 
each  revolution.  The  gf)vrrnor  conlroln  the  nnmunl  nf  cxpionlve  mixture  iid- 
niillc<l.  This  departure  frimi  Ihr  more  common  ""hit  and  miss"  nietbod  is  be- 
lieved by  some  who  have  been  inihirntiiil  in  thr  de^kign  ot  thiH  and  other  en 
gines,  to  make  it  ponsiblc  lo  rrgutate  llirm  belter.  The  i)rincipnl  ingrrdienl  of 
thr  nnturni  gas  which  is  used  nt  Pittsburg  is  mnrsh  gas  tC  llj.  With  this 
gas  about  a  thousand  II.  t.  Ui.  per  pouuil  can  be  realixrd,  and  in  using  it  one 
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part  of  the  gas  is  mixed  with  about  u  parts  of  air.  A  simple  arrangement  by 
which  the  proi)ortion  of  gas  and  air  can  be  changed  as  desired  is  placed  near 
the  gas  inlet  of  the  engine.  By  means  of  this  simple  device  the  engineer 
running  the  engine  can  easily  determine  the  best  proportion  of  mixture  to  be 
used. 

There  are  no  oil  cups  to  lubricate  the  cylinders.  The  crank  dashes  the  oil 
from  a  dash  pot,  lubricating  the  principal  moving  parts.  From  results  of  tests 
it  is  found  that  about  13  pounds  of  water  are  required  per  horse-power  per 
hour  to  cool  the  cylinders. 

The  afternoon  at  the  Westinghouse  works  was  one  of  uninterrupted  pleasure 
and  instruction. 


Electric  Welding  of  Street  Railway  Rails.* 


In  June,  1893,  the  Johnson  Company,  of  Johnstown,  Pa.,  which  had  been  for 
nearly  a  year  previously  experimenting  with  the  electric  welding  of  rails,  began 
welding  the  rails  of  the  West  End  Street  Railway,  of  Boston,  Mass.  The  ap- 
parent success  then  attained  encouraged  other  roads  to  try  the  new  method, 
and  in  a  short  time  about  50  miles  of  track  had  been  welded  by  this  method  in 
Boston,   Cleveland,  Johnstown,   Brooklyn,    St.    Louis,  and   Detroit. 

The  approach  of  winter  and  with  it  cold  weather  caused  the  rail  to  contract 
and  resulted  in  the  breaking  of  many  of  the  joints,  usually  just  to  one  side  of 
the  weld,  showing  that  the  breaks  were  the  result  of  a  weakening  of  the  steel 
consequent  upon  the  intense  heat  produced  by  the  electric  current.  The  ex- 
periments conducted  at  that  time  determined  quite  conclusively  that  a  strength 
of  100, 000  pounds  for  a  6-inch  rail,  or  thereabouts,  was  ample  to  resist  the  ten- 
sion resulting  from  the  annual  change  of  temperature;  200,000  pounds  was  there- 
fore assumed  as  a  necessary  joint  strength.  A  series  of  tests  made  on  short 
sections  demonstrated  that  welded  joints  could  be  made  capable  of  standing 
considerably  more  than  this  figure.  As  a  result  of  the  failure  of  electric  weld- 
ing in  Boston  and  elsewhere,  the  Johnson  Company  refrained  from  a  general 
introduction  of  its  system  and  began  a  series  of  careful  experiments  to  see  if 
it  were  possible  to  produce  the  weld  with  its  -desirable  features  and  still  not 
destroy  the  structure  of  the  adjacent  steel.  The  solution  was  found  to  be  very 
simple,  and  consists  iir  putting  the  material  at  the  weld  under  great  pressure 
just  after  the  weld  is  made  and  the  current  cut  off  and  holding  this  pressure 
while  the  steel  cools.  In  this  way,  the  steel  is  prevented  from  crystallizing  and 
losing  its  elasticity  at  the  point  next  to  the  weld.  The  company,  after  further 
experiments  to  thoroughly  test  this  discovery,  is  again  in  the  market. 

At  present  one  of  its  equipments  is  in  Brooklyn,  engaged  in  welding  about 
45.000  feet  of  double  track  on  the  Nassau  Electric  Railroad.  The  welding  equip 
ment  is  composed  of  four  cars,  as  shown  in  Fig.  i,  containing  the  various  elec- 
trical machinery  instruments,  sand  -blast,  water  tanks,  regulators,  etc.  ThH 
train  is*  transported  about  the  country  on  flat  cars,  which  land  it  as  near  the 


taken  from  two  collector  rings  and  passes  by  flexible  cables  to  the  next  car,  in 
which  is  found  the  main  switch,  the  reactive  coil  for  current  regulation,  the 
massive  welding  transformer  and  clamp  and  the  mechanism  for  moving  this. 
Here  also  are  the  pumps,  tanks,  etc.,  necessary  for  cooling  the  jaws  of  the 
clamp. 

The  welder  is  nothing  more  nor  less  than  a  large  transformer,  mounted  upon 
a  bail,  which  swings  from  a  heavy  arm  or  crane  arranged  to  be  raised  or  lowered 
or  swung  from  side  to  side  by  means  of  screws  driven  by  a  small  electric  motor 
taking  current  from  the  trolley.  The  transformer  core  is  laminated  soft  iron 
wound  with  two  primary  coils  for  300  volts  alternating  current  and  about  260 
amperes,  and  insulated  with  oil.  The  secondary  consists  of  one  turn,  which  is 
only  completed  when  welding,  furnishes  from  30,000  to  50,000  amperes  at  from 
J  to  4  volts.  This  secondary  is  made  up  of  the  two  casings  or  cast  metal  jack- 
ets, which  surround  the  primary  coils.  The  contact  blocks  forming  the  jaws 
of  the  welder  are  hollow  and  are  connected  with  a  small  pump  which  keeps 
water  circulating  through  the  blocks  close  to  the  weld  and  thus  prevents  their 
overheating.  To  obviate  carrying  a  large  quantity  of  water  it  is  cooled  by  a 
form  of  air  cooler  placed  on  top  of  the  car,  seen  in  Fig.  i.  This  is  a  shallow 
round  galvanized  iron  tank  provided  with  two  bottoms,  between  which  is  ar- 
ranged a  spiral  strip  forming  a  winding  passage  at  the  centre  of  which  air  is 
admitted  from  a  small  rotary  blower.  The  upper  bottom  is  full  of  fine  holes, 
and  the  water  above  this  is  prevented  from  leaking  through  by  the  air  which 
forces  its  way  up  through  the  holes,  producing  a  cooling  of  about  10  or  20  de- 
grees F.,  as  it  passes  out  through  the  water. 

The  amount  of  current  applied  at  the  weld  is  regulated  in  two  ways;  directly, 
by  adjusting  the  pressure  of  the  jaws;  indirectly,  by  varying  the  field  resistance 
of  the  booster.  A  reactive  coil  is  also  placed  in  series  with  the  primary  of  the 
welding  transformer.  This,  however,  is  only  used  to  prevent  excessive  sparking 
at  the  switch  terminals  when  the  circuit  is  broken.  It  consists  of  a  simple  sole- 
noid in  which  is  suspended  a  core  composed  of  a  bundle  of  soft  iron  wire. 

The  manner  of  applying  the  clamping  to  the  rails  is  quite  clearly  shown  in 
Fig.  2,  in  which  it  will  be  noticed  that  two  heavy  steel  levers  are  pivoted  be- 
yond their  centres  and  are  connected  at  their  upper  ends  by  a  double-acting 
hydraulic  jack.  A  small  hand  pump,  mounted  upon  one  of  the  levers,  suf- 
fices to  produce  any  desired  pressure  in  the  jack,  which  is  transferred  through 
the  levers  to  the  joint. 

Further  forward,  in   Fig.   i,  and  always  in  advance  of  the  welding  train  just 
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Fig.   r. — Welding  Equipment. 


Fig.  2. — Applying  Clamping  to  the  Rails. 


point  where  work  is  to  be  done  as  possible.  The  cars  are  then  run  onto  the 
street  railway  lines,  and  as  each  car  is  equipped  with  its  own  trolley  and  motors 
they  are  propelled  by  their  own  power  to  the  desired  position. 

The  car  to  the  left  id  Fig.  i  contains  a  booster  built  by  the  Crocker- Wheeler 
Electric  Company,  of  Ampere,  N.  J.  This  car  complete  weighs  28,000  pounds. 
The  booster  is  a  i25-hp,  soo-volt,  2oo-ampere,  direct-current  electric  motor  di- 
rectly connected  to  a  70-kw  dynamo  wound  for  420  amperes  at  175  volts  at  a 
speed  of  750  r.  p.  m.  Current  for  operating  the  booster  motor  is  taken  from 
the  trolley  wire  by  an  ordinary  trolley  pole  on  top  of  the  car  and  the  altered 
current  is  carried  through  flexible  cables  to  the  next  car  where  the  rotary  con- 
verter is  placed. 

In  the  converter  car  arc  the  instruments  for  indicating  line  and  booster  volt- 
age and  currents  in  the  various  circuits  as  well  as  resistances  for  regulating  the 
output.  The  rotary  converter  is  a  four-pole  machine,  built  by  the  Thomson 
Electrical  Welding  Company,  of  Lynn,  Mass.  This  machine  has  one  armature 
provided  with  a  commutator  on  one  end  and  collector  rings  at  the  other.  It 
runs  500  r.  p.  m.,  taking  current  on  the  direct-current  side  from  the  booster  circuit 
and  converting  it  into  alternating  current  at  300  volts.    The  alternating  current  is 
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described,  is  the  sand  blast  car,  containing  a  sand  blast  outfit,  made  by  B.  C. 
and  R.  A.  Tilghmann,  126  South  Eleventh  Street,  Philadelphia,  Pa.,  an  emery 
wheel,  electric  heaters  to  dry  the  sand,  an  electric  motor  and  a  belted  air  com- 
pressor. This  car  is  cut  away  at  the  rear  and  is  provided  with  canvas  curtains 
which  permit  the  joints  to  be  cleaned  previous  to  welding  without  scattering 
the  sand  and  annoying  passers  by.  The  operator  wears  a  helmet  and  cape,  cov- 
ering his  head  and  shoulders. 

In  operation,  the  cars  are  run  out  at  night,  so  as  to  interfere  as  little  as  pos- 
sible with  the  schedule,  and  the  sand  blast  is  put  to  work  clearing  the  rail 
joints  already  exposed  by  removing  the  paving  for  a  space  of  about  2x2  feet. 
Shims  of  sawed  rail  sections  are  next  wedged  into  place  between  the  ends  of 
the  rails.  The  welding  train  is  then  moved  forward  until  the  welder  hangs 
over  the  centre  of  the  joint.  Two  steel  splice  bars,  1  x  3  inches  by  about  19 
inches  (Fig.  4),  are  next  clamped  into  place,  so  that  the  central  strip  (a)  of 
each  bar  covers  the  junction  of  the  rails.  The  pressure  on  the  jaws  is  run  up  to 
7-10  ton,  or  about  1400  pounds,  by  the  hand  pump,  current  is  turned  on  and  the 
metal  is  watched  until  it  welds.  The  current  is  broken  and  the  pressure  is  in- 
creased to  about  35  tons,  under  which  the  joint  is  kept  until  it  is  cooled.  The 
jaws  arc  then  loosened  and  the  car  moved  back  just  enough  to  put  the  jaws 
over  the  portion   (b)   at  one  end.     This  kite-shaped  raised  portion  is  produced 
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by  stamping  the  bars  at  the  factor)',  so  that  a  depression  is  formed  on  one 
side  and  the  projection  on  the  other.  Into  the  depression  on  the  back  is  fitted 
a  flat  steel  stamping.  Its  purpose  is  to  insure  an  even  bearing  of  the  clamp 
blocks.  The  second  welding  is  next  made  and  cooled  under  pressure  as  before, 
and  then  the  weld  on  the  opposite  end  of  the  splice  bar.  At  the  end  of  about 
fifteen  minutes  (during  which  current  was  on  for  about  six  minutes)  the  rail 
joint  is  complete  and  ready  for  use. 

The  amount  of  excavation  required  at  the  joint  is  small,  considerably  less 
than  with  the  various  forms  of  so-called  cast  welds.  It  is  claimed  that  joints 
made  by  the  welding  process  meet  all  the  requirements  of  strength,  give  a 
certain  amount  of  flexibility,  an  amount  about  equal  to  that  of  the  rail  itself, 
and  afford  an  electrical  bond  far  superior  to  any  other  form  of  joint. 

Regarding  the  cost,  an  approximate  idea  can  be  obtained  by  figuring  back- 
ward. There  are  three  welds,  per  joint,  current  being  on  about  two  minutes 
per  weld,  a  total  of  six  minutes,  during  which  close  to  too  kilowatts  will  be 
necessary  to  operate  the  welder  and  various  auxiliary  apparatus.  This  is  i-io 
of  loo-kw  hours,  or  lo-kw  hours  per  joinfc     The  dollars  and  cents  of  this  will 

Troltey  Wire 


Triple  Petticoat  Porcelain  Insulator. 


The  insulator  of  which  the  accompanying  illustration  is  a  sectional  view  is 
built  up  from  three  shells  of  vitrified  china  fused  together  with  glaze.  The 
pin  has  a  porcelain  base,  which  enormously  increases  the  resistance  between 
the  cross-arm  and  insulator.  It  would  be  manifestly  inconsistent  to  increase 
the  insulating  qualities  of  the  insulator  itself  and  not  make  a  corresponding 
improvement  in  the  insulation  between  the  insulator  and  the  supporting  cross- 


/"N  Oeneraforat 
\^_J  Central  Sfertioij 


Track 


Fig.  3. — Diagram  of  Connections. 


Tru'le  Petticoat  Insulator. 


depend  upon  the  particular  road  where  the  welding  is  in  progress,  being  more 
or  less  according  to  local  circumstances  and  the  efficiency  of  the  plant.  In  any 
case,  five  or  six  men  are  necessary  to  operate  the  train  as  described  and  this 
force  will  average  about  eighteen  or  twenty  joints  in  seven  hours,  or  between 
two  and  a  half  and  three  joints  per  working  hour.  With  30-foot  rails  double 
track  there  would  be  about  700  joints  per  mile,  which  would  mean  233  hours 
or  about  twenty-four  days  of  ten  hours  each  per  mile.  To  this  must  be  added 
about  30  cents  per  joint  for  cost  of  splice  bars  and  other  pieces  used.  Such 
a  joint  made  in  the  usual  way  with  fish  plates  and  bolts  would  cost  about  $1.80 
for  material,  exclusive  of  copper  bonds  and  all  labor.  Cast  joints — that  is, 
those  in  which  from  50  to  120  pounds  of  cast  iron  is  poured  about  the  rail 
ends — vary  in  cost  from  $2  to  $3  per  joint.  We  are  indebted  to  "Engineering 
News"  for  the  illustrations  which  accompany  this  article. 


An  Electric  Bicycle  Lamp. 


There  is  an  evident  demand  for  a  reliable  electric  lamp  outfit  for  bicycles.  The 
Farnham  Electric  Company,  616  Ashland  Block,  Chicago,  111.,  recognizing  this 
demand,  has  brought  out  a  bicycle  electric  lamp  outfit  which  is  offered  to 
bicyclists  for  their  favorable  consideration. 

Tfie  outfit  complete  includes  a  small  dynamo  incased  in  a  nickel-plated 
cylinder  iYi  inches  in  diameter,  with  clamps  to  attach  it  to  either  the  rear  or 
front  fork  of  the  wheel.  Insulated  wires  lead  the  current  to  a  small  incan- 
descent lamp  incased  between  a  powerful  reflector  and  lens.    The  cylinder  con- 
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arm.    This,  however,  is  completely  provided  for  in  this  insulator  by  making  the 
pin  base  of  porcelain. 

Mr.   Fred.    M.   Locke,   Victor,   N.   Y.,   manufactures  these  triple-petticoat   in- 
sulators in  various  sizes  for  potentials,  varying  from  5000  to  50,000  volts. 


Electric  Mine  Hoist. 


The  advantages  attending  the  use  of  electrical  machinery  in  mining  work  are 
now  generally  recognized  by  mine  operators.  Especially  are  the  merits  of  such 
apparatus  appreciated  in  districts  where  coal  is  hard  to  obtain  and  is  conse- 
quently high  in  price.  In  many  of  the  mining  camps  of  Colorado  plans  for 
power  transmission  are  under  consideration,  and  in  some  cases  plants  are  being 
installed.  In  the  famous  Cripple  Creek  district  the  mines  will  soon  be  able 
to  substitute  electric  power  for  steam,  and  it  is  predicted  that  after  another 
year  few  mines  in  the  camp  will  derive  their  power  from  a  steam  plant.  Two 
large  transmission  plants  are  now  being  installed,  one  at  Goldfield,  in  the  min-  ' 
ing  district,  and  the  other  at  Canon  City,  thirty  odd  miles  distant.  Within  the 
next  year  it  is  thought  a  large  demand  for  electrical  apparatus  will  come  from 


Elkctkic   Mink   Hoist. 


taining  ibc  dynamo  luuchci  but  doc»  not  rcit  on  the  lire,  and  ii  driven  around 
rapidly  by  the  motion  <,{  the  wheel.  When  the  wheel  l»  in  motion  the  dynnmn 
ii  aUn  at  work  and  a  ilronK  light  atreama  from  the  lamp.  The  lamp  can  be 
adjumrd  on  any  part  o(  the  wheel,  and  it  rcquirca  practically  no  iltenlion. 

The  lamp  <.uifii  ii  the  invrniion  o(  Mr.  K.  W.  Kiirnham,  an  electrician,  i.l 
Chicago.  It  wclghi  lc««  than  a  pounds  with  all  ll»  nlinrlimenla,  and  la  dii«i- 
proof  and  moisture  proof.  It  haa  hern  cilrulnlrd  thai  it  givea  n  bright  ami 
reliable  light   with  a   propelling   power   er|uivalent   to   l-H«s   ol   a   hurfie  power. 

The  dynamo  i«  al.o  applicable  to  other  U«r»  where  a  imnll  light  ia  dealred— 
In  aurgical  interior  cjaminniion*.  (or  in«tance,  and  lor  Illuminating  moving 
piclurea,  etc. 


the  mining  camp.  The  fir«t  nrcciiHily  will  lie  n  hoist.  In  the  accompanying 
illtintralion  ia  aliown  a  new  type  of  rlcclric  hoiat,  to  be  installed  \\\  tlic  Cripple 
Creek  diatrici,  recently  conHtrncled  by  the  Ilindrie  .Si  Dollholl  Mnnufa.  luring 
&  Supply  Company,  Denver,  Col.  The  nintor,  which  rests  on  the  Hamc  bnHC 
aa  the  lioi^l,  in  placril  on  the  drivinR  nliall  and  applies  its  power  by  means  of  n 
rawhide  pinion  to  a  ent  gear.  <  )n  llir  gear  sliiid  are  two  paper  (rictiiina,  which 
lirnr  ngainat  the  friction  whcrla  of  the  hnisl.  The  motor,  which  is  of  the  two- 
phase  type,  is  of  15  horse  power,  and  was  supplied  by  Ihe  Weslinghouae  IClec- 
trie  &  Manufacturing  Ccmipnny.  The  hoist  was  built  for  the  Colorado  Klcclric 
Power  Company,  of  Canon  City,  and,  aa  olrcady  staled,  will  be  installed  in  lh« 
Cripple  Creek  district. 
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jftnancial  UnteUlGcnce. 

THE  NORTH  SHORE  TR-\CTION  COMPANY  reports  gross  earnings  for 
June  of  $i37>i6i,  an  increase  of  $6933,  as  compared  with  the  same  month  of  last 
year,  and  net  $60,036,  an  increase  of  $6449.  For  the  nine  months  ending  June 
30  the  gross  earnings  were  $986,791,  an  increase  of  $35,289,  as  compared  with  the 
corresponding  period  of  last  year,  and  net  $363,985,  an  increase  of  $12,009. 

THE  COLUiMBUS  STREET  RAILROAD  COMPANY  reports  gross  earn- 
ings for  June  of  $56,502,  an  increase  of  $5284,  as  compared  with  the  same  month 
of  last  year,  and  net  $28,939,  an  increase  of  $1541.  For  the  six  months  ending 
June  30  the  gross  earnings  were  $324,389,  an  increase  of  $41,489.  as  compared 
with  the  corresponding  period  of  last  year,  and  net  $167,440,  an  increase  of 
$20,035. 


Special  Correeponbence- 


New  York  Not'bs. 


Office  of  The  Electrical  World,  f 

9  Murray  St..  New  York,  August  8,  1898.      ( 

CHANNEL  ELECTRIC  LIGHTS  RELIGHTED.— The  lights  in  harbor 
channels  in  the  lower  bay  were  discontinued  soon  after  the  declaration  of  war 
with  Spain.  Since  Spain's  naval  fleet  has  been  destroyed,  and  there  is  no 
longer  any  danger  of  attack  upon  the  city  by  Spanish  war  ships,  the  electric 
lights  in  Gedney  Channel  have  been  relighted,  and  night  navigation  is  per- 
missible. 

ELEVATED  TRAINS  from  the  Lexington  Avenue  line  (Brooklyn)  are  now 
running  regularly  across  the  Brooklyn  Bridge  to  Manhattan.  They  are  drawn 
from  the  elevated  road  through  the  bridge  yards  to  the  bridge  railway  by 
electric  motor  cars.  In  crossing  the  bridge  a  trailer  on  each  train  picks  up  the 
cable.  During  the  middle  of  the  day  the  cable  is  stopped  and  trains  are  pro- 
pelled by  electric  power.  Power  is  utilized  only  in  ascending  the  grades,  being 
shut  off  in  descending,  the  trains  then  "drifting."  The  Brooklyn  Elevated 
Railroad  Company  expects  to  run  its  Fifth  Avenue  line  trains  over  the  bridge 
as  soon  as  the  rest  of  the  motor  cars  have  been  received  and  prepared  for 
service. 

WORK  ON  THE  NEW  UNDERGROUND  CONDUIT  LINES.— President 
Vreeland,  of  the  Metropolitan  Street  Railway  Company,  has  notified  the  store- 
keepers in  Sixth  Avenue  that  as  soon  as  the  new  tracks  are  laid  in  the  shop- 
ping districts  the  company  will  begin  to  operate  horse  cars  on  the  line  for  the 
convenience  of  their  customers,  until  the  electric  cars  are  put  into  operation. 
The  construction  work  has  gone  on  with  exceptional  rapidity,  and  two  blocks 
of  the  Sixth  Avenue  line,  north  of  Fourteenth  Street,  have  been  entirely  com- 
pleted. A  section  of  the  work  in  Eighth  Avenue,  from  Fifty-eighth  Street, 
south,  to  Fifty-fourth  Street,  is  also  finished.  The  crossing  at  Sixth  Avenue, 
Broadway  and  Thirty-fourth  Street,  has  also  been  finished,  considerable  of  the 
work  at  this  point  having  been  carried  on  at  night  so  as  to  avoid  interruption 
of  traffic  at  this  point. 

THE  FIRST  VOLUNTEER  REGIMENT  OF  ENGINEERS,  Colonel 
Eugene  Griffin,  has  embarked  on  the  United  States  transport  "Chester"  for 
Porto  Rico,  and  may  sail  at  any  moment  for  the  front.  The  regiment  went 
aboard  of  the  ship  several  days  ago  expecting  to  sail  at  once,  but  one  thing 
and  another  has  prevented  the  departure  of  the  ship,  which  at  this  writ- 
ing is  lying  in  the  bay  about  a  mile  off  Liberty  Island,  and  the  same  dis- 
tance from  Governor's  Island.  The  regiment  includes  several  electrical  en- 
gineers, who  were  selected  by  Colonel  Griffin.  The  experience  of  the  regi- 
ment since  it  embarked  on  the  troopship  has  not  been  a  very  pleasant  one, 
however.  The  weather  has  been  exceedingly  hot,  and  a  crowded  ship  in  hot 
weather  is  not  the  most  agreeable  place  on  earth.  Colonel  Griffin,  mindful  of 
the  comfort  of  his  men,  chartered  a  couple  of  excursion  barges  and  moored 
them  alongside  the  "Chester"  in  order  to  afford  the  men  an  opportunity  to 
"stretch  their  legs  a  bit"  and  get  some  more  air.  Idleness  on  board  a  stuffy 
ship  at  anchor  in  a  placid  bay  in  torrid  heat  is  not  a  happy  state  of  existence, 
and  the  engineers  will  be  glad  to  get  away. 

ECONOMY  OF  THE  UNDERGROUND  CONDUIT  SYSTEM.— The 
"New  York  Commercial  America,"  in  a  recent  issue,  gives  some  interesting 
facts  concerning  the  economy  of  operation  of  the  underground  conduit  system. 
It  says  that  the  saving  to  the  Metropolitan  Street  Railway  on  its  Broadway 
line  by  the  replacement  of  its  cable  system  with  electricity  will  reach  i  cent 
per  car  mile  in  the  opinion  of  an  authority  in  the  cost  of  street  railway  opera- 
tion. This  will  be  made  up  in  the  increased  speed  possible  by  the  use  of  elec- 
tricity over  cable  power.  The  two  items  of  importance  to  be  considered,  in 
estimating  the  cost  of  operation  per  car  mile  on  street  railways,  are  speed  and 
weight.  In  this  case  there  is  little,  if  any,  change  in  weight,  but  an  additional 
speed  of  about  25  per  cent,  should  be  shown.  The  Broadway  cable  line  is  op- 
erated at  a  speed  of  only  6  miles  per  hour.  This  is  less,  of  course,  than  on  any 
other  line  in  the  country,  because  of  the  congestion  of  traffic.  The  present  cost 
of  the  operation  of  the  Broadway  cable  is  12  cents  per  car  mile.  Of  this  7  cents 
is  for  labor  and  the  balance  for  power,  maintenance,  general  expenses,  etc. 
The  cost  will  be  about  the  same  by  the  adoption  of  electricity  as  a  motive 


l.ower.  The  advantage,  however,  arises  from  the  fact  that  it  will  be  possible 
for  a  car  to  travel  8  miles  per  hour  operated  by  electricity,  while  only  6  miles 
is  now  made  by  cable  with  the  same  cost  for  labor.  The  Metropolitan  Com- 
pany does  not  publish  its  figures  showing  the  number  of  car  miles  run  during 
any  given  time,  so  it  is  impossible  to  give  the  actual  saving,  but  it  is  evident 
that  it  will  be  an  important  item. 


Buffalo  and  Niagara  Falls  Notes. 


BfFFALO.  N.  Y.,  August  6, 1898 

BUFFALO  is  preparing  to  extend  the  new  system  of  electric  lighting  two 
more  blocks  up  Main  Street.  This  denotes  a  radical  chainge  of  ideas  on  the 
part  of  the  authorities,  for  the  principal  street  of  the  city,  from  being  the  worst 
lighted  of  its  class  anywhere,  is  now  about  the  best,  there  being  a  pair  of 
lights  at  the  curb  every  100  feet. 

THE  CONDUIT  COMPANY  is  enlarging  the  transformer  station  at  the 
car  barns  on  Niagara  Street,  in  order  to  make  room  for  special  transformers 
to  modify  the  current  to  be  taken  by  the  Curtis  Malting  establishment.  There 
will  be  three  50-kw  transformers,  of  the  self-cooling  and  oil-insulating  type, 
built  by  the  Westinghouse  Company,  and  to  be  delivered  about  September  15. 
They  will  reduce  the  current  from  2200  to  450  volts. 


Chicago  Notes. 


Branch  Office  of  The  Electrical   World, 
936  Monadnock  Building. 
Chicago.  III..  Augusta.  1698. 

MR.  MARTIN  J.  INSULL  has  withdrawn  from  the  firm  of  Sargent  & 
Lundy,  and  has  opened  an  office  at  1D13  Monadnock  Block,  as  manufacturers' 
agent.  He  will  continue  to  handle  dynamos,  motors,  incandescent  lamps  and 
other  appliances. 

MR.  THOS.  S.  GORDON  has  opened  a  business  as  manulacturers'  agent  at 
124  Michigan  Avenue,  Chicago.  He  will  deal  in  bare  and  insulated  copper 
wire  for  all  purposes,  copper  rail  bonds,  galvanized  telegraph  and  telephone 
wire  and  special  wire  of  all  kinds,  besides  goods  in  other  lines  of  trade.  Mr. 
Gordon  is  very  popular  here,  and  will  no  doubt  do  a  large  business. 

MR.  L  J.  KUSEL,  formerly  president  of  the  Missouri  Telephone  Manufac- 
turing Company,  St.  Louis,  Mo.,  and  later  connected  with  the  American  Elec- 
tric Telephone  Company,  has  severed  his  connection  with  the  American  Com- 
pany, and  has  cast  his  lot  with  the  new  Victor  Telephone  Manufacturing  Com- 
pany, Chicago.  Mr.  Kusel  has  a  host  of  friends  who  will  wish  him  success  in 
his  new  field.  It  might  not  be  out  of  place  here  to  state  that  Mr.  Kusel  started 
in  the  telephone  business  in  its  early  days  with  one  man  in  his  employ,  and  in 
a  very  short  space  of  time  had  developed  the  business  to  large  proportions. 
He  is  the  patentee  of  the  Kusel  microphone.  The  Victor  Company  will 
surely  meet  with  success  with  live,  up-to-date,  hustling  telephone  men  in  its 
employ,  and  it  will  be  the  company's  constant  endeavor  to  place  upon  the 
market  only  the  very  finest  apparatus,  The  company's  factorj-  is  equipped  with 
the  very  latest  and  improved  machinery,  and  its  facilities  are  second  to  none. 
The  new  Victor  express  switchboard,  with  its  removable  drops  and  jacks,  is 
destined  to  take  a  place  in  the  front  ranks,  and  the  company  is  doing  a  good 
business  in  the  same.  In  telephones  it  builds  a  complete  line  of  both  series 
and  bridging  telephones;  also,  cross-connecting  boards,  lightning  arresters, 
double-pole  receivers,  magnetos,  and  a  complete  line  of  exchange  apparatus. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  August  5. 1898. 

THE  BOARD  OF  TRUSTEES  of  Winstanley  Park  have  passed  an  ordinance 
granting  the  St.  Louis,  Belleville  &  Suburban  Electric  Street  Railway  Com- 
pany a  right  of  way  through  their  city. 

TELEPHONE  TO  KANSAS  CITY.— Manager  Burt,  of  the  Missouri  &  Kan- 
sas Telephone  Company  announces  that  the  line  between  St.  Louis  and  Kansas 
City  will  be  completed  in  from  thirty  to  sixty  days. 

A  PETITION  has  been  filed  in  the  St.  Louis  County  Court  by  the  St.  Louis 
&  Kirkwood  Railroad  Company  in  the  form  of  a  motion  to  amend  the  court's 
order  of  June  ii,  1894,  by  which  it  granted  a  franchise  to  that  company  to 
construct  and  operate  a  line  between  the  city  limits  and  Meramec  Highlands. 
That  order  embraced  a  franchise  which  they  want  changed  somewhat  as  to  right 
of  way. 

THE  CENTRAL  TRACTION  COMPANY  will  do  little  In  the  way  of  con- 
structing its  roads  or  selling  its  franchise  until  the  Supreme  Court  decides  on 
the  Julian  law.  Under  the  franchise  granted  the  company  by  the  Municipal 
Assembly  the  company  is  compelled  to  commence  work  on  the  construction 
of  its  lines  before  September  I.  Pending  the  action  of  the  Supreme  Court,  a 
little  work  only  will  be  done  to  comply  with  the  provisions  of  the  ordinance. 
Last  week  the  directors  increased  the  capital  stock  from  $lco,ooo  to  $5,000,000. 
Over  half  the  stock  has  already  been  paid  in,  and  the  secretary  says  that  a 
sale  of  bonds  will  follow. 
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STRIKE.— Between  300  and  400  linemen  and  outside  workers  of  all  the  electric 
lighting  and  telephone  companies  in  St.  Louis  went  out  on  a  strike  last  Mon- 
day morning.  The  cause  of  the  strike  was  the  refusal  of  the  managers  of  the 
companies  to  increase  their  wages  from  $2.50  to  $3  for  ten  hours'  work.  Neither 
side  is  inclined  to  yield,  and  up  to  the  present  time  the  situation  is  unchanged. 
Manager  Wagner,  of  the  Missouri-Edison  Company,  says  no  concessions  will 
be  made  by  his  company.  Mr.  Ross,  of  the  Laclede  Gas  Company,  said  his  men 
had  made  no  requests,  nothing  having  beS>vreceived  but  a  communication  from 
President  A.  P.  Blackford,  of  Electrical  Workers'  Union  No.  3.  The  companies 
seem  inclined  not  to  treat  with  that  body  as  a  whole.  The  strike,  up  to  date,  is 
a  peaceful  one. 


Pacific  Coast  Notes. 

S.^x  Francisco,  Cal.,  July  31,  1898. 
THE  TOWN  of  Lakeview,  Ore.,  will  have  telegraphic  communication   with 
Bidwell,  Cal.,  in  a  short  time.    A  bonus  of  $1000  had  to  be  raised  to  secure  con- 
struction of  the  line. 

MR.  W.  H.  BURKHOLDER  has  returned  from  Skaguay,  Alaska,  whither  he 
went  last  spring  for  the  Westinghouse  Electric  &  Manufacturing  Company. 
While  there  he  installed  and  set  in  operation  the  first  electrically  driven  over- 
bead  tramway  in  Alaska. 

ELECTRIC  LIGHT  AND  POWER  COMPANIES  doing  business  in  Sac- 
ramento and  Fresno,  Cal.,  have  been  seriously  inconvenienced  by  the  unusually 
dry  season.  Drouths  severe  'enough  to  dry  up  the  rivers  and  streams,  which 
supply  their  water  power,  are   of  very   rare  occurrence. 

THE  SACR.\MENTO  ELECTRIC  COMPANY,  which  generates  power  at 
Folsom,  was  compelled  to  shut  down  its  plant  about  two  weeks  ago  because 
of  the  water  shortage.  Throughout  the  State  there  was  a  light  snow  and  rain- 
fall, causing  a  drouth  more  severe  than  any  in  recent  years. 

THE  BIG  CREEK  POWER  COMPANY  recently  closed  a  contract  with  the 
California  Powder  Works  Company,  by  which  the  powder  works  near  Santa 
Cruz  will  be  supplied  with  150  horse-power,  electrically  transmitted.  It  is  prob- 
able that  the  amount  of  power  transmitted  will  be  increased  to  450  horse-power 
later  on. 

THE  GAMEWLLL  FIRE  ALARM  TELEGRAPH  COMPANY,  through 
Mr.  R.  A.  Rose,  Pacific  Coast  General  Agent,  recently  put  in  a  bid  of  $38,500 
for  the  apparatus  required  for  the  needed  extensions  of  the  San  Francisco  ■  Po- 
lice Telegraph  system.  Five  central  desks,  150  signal  boxes,  wire,  etc.,  are 
included.  •  * 

THE  SNOQUALMIE  FALLS  POWER  COMPANY  recently  decided  to  let 
the  contracts  for  the  electric  machinery,  which  will  be  required  at  the  gen- 
erating station  at  the  falls  and  at  the  distributing  .stations  in  Seattle  and  Ta- 
coma,  Wash.  President  Charles  H.  Baker  is  now  in  the  Eastern  States  on 
business  connected  with  the  letting  of  the  contracts,  which  will  probably  ex- 
ceed $250,000.  The  city  of  Tacoma,  in  granting  the  company  a  franchise  pur- 
poses to  stipulate  that  the  company  shall  be  able  to  supply  the  city  with  3000 
horsc-power  by  August,  1899,  the  rate  to  be  il<5  cents  per  kilowatt  hour 


Canadian  Notes. 


Montreal,  Que.,  August  ,5.  lf>'J8. 

QUEBEC,  QUE.— It  has  been  decided  not  to  extend  the  electric  railway  to 
Montmorency  this  year,  but  everything  will  be  in  readiness  for  the  change  of 
the  system   from   steam   to   electricity   early   next   year. 

THE  ASHCROFT  WATER,  LIGHT  &  POWER  COMPANY,  Ashcroft 
B.  C,  will  erect  a  power  house  on  the  Bonaparte  River,  about  three  miles  from' 
thii  place,  and  install  an  electric  light  and  power  plant. 

A  DEPUTATION  of  Toronto  gentlemen  approached  the  Paris,  Ont  Coun- 
al  on  the  subject  of  the  construction  of  an  electric  railroad  between  that  town 
and  Ayr.    It  is  understood  that  a  charter  has  been  applied  for. 

VICTORIA.  B.  C.-It  is  understood  thai  the  Consolidated  Electric  Light 
Company  <s  preparing  to  utilize  the  water  power  at  Coldstream  for  the  electric 
hghling   and  railway  systems.    The  work  will  probably  cost  $100,000. 

A  CO.MPANV  is  seeking  a  charier  under  the  name  of  the  Grand  River  Elec- 
tric Light  &  Power  Company,  to  construct  a  stone  dam  across  the  river  with 
the  object  of  supplying  light  and  power.  Mr.  Fair,  of  Brantford.  is  the  com- 
T>any  •    engineer. 

S.  C.  DRUMMOND.  representing  the  British  Electric  Traction  Company 
London,  England,  ha>  applied  to  the  Cily  Council,  Nelson,  U.  C.  for  a  charter 
for  an  electric  railway.  The  Council  ha.  signified  its  willingness  to  grant  ap- 
plication  on  suitable  terms. 

AN  IMl'OKTANT  CONTRACT  ha,  been  clo«d  between  the  Dominion 
Cotton  Company  and  the  Royal  Electric  Company,  of  Montreal,  whereby  the 
ormer  .•to  in.lall  electricity  in  it.  work,  a,  motive  power.  The  contract  call, 
or  .500  hor.e-powcr  from  the  Chambly  work,,  w„l,  ,l„.  ,„.,u,n  of  increa^ina 
il  to  jooo,  the  contract  to  run  twenty  year,. 

'^ ''' A\VA,  Ont..  AuiruHt  fi  iacm 

THK  OTTAWA  ELECTRIC  COMPANY  h«,  .upplied  it.  cniZyt,  Z.. 
duty  ,1  ,.  ,„  r.«d  mtter.  with  .  portable  electric  light.  The  lamp  i,  five- 
candle  power,  ».d  will  fun  contlnuou.ly   for  twelve   hour,  from   the   portable 

IT  IS  KKI-ORTED  that  the  Ottawa  Electric  Railway  Company  i.  negolial. 
ng  for  the  pureha.e  of  the  G.eine.u  Valley  Railway  and  will  convert  thai  road 
from  .team  to  an  electric  railroad.  The  country  through  which  llii.  line  pa.,e. 
..of  the  «r,„de,t  In  Canada,  and  i,  1.  )„  the  G.tineau  Valley  .ha,  ,he  (am,  „, 
fishing  ground,  are  .ituated.  "im  .u, 

J^^Jll!^"'f  T"'""'  "'  ""  """""'   Klcclrlc  Street    Railway   amount 
to  %,.,7t.M4.0j.    For  the  umc  period  la,t  year  the  earning,  of  the  railway  were 


aljput  $100,000  less.  During  the  mon<h  just  closed  the  figures  are  unprecedented. 
^^•tr  $144,000  having  been  collected  and  giving  an  increase  of  about  $15,000 
over  the  corresponding  month  last  year. 

MR.  NELSON  MOORE,  of  Guelph,  Ont.,  has  completed  a  model  of  his 
overhead  electric  railway.  The  hardwood  posts  from  which  the  cars  are  sus- 
pended, as  well  as  the  base  and  the  arms,  are  incased  in  steel  and  strongly 
riveted  to  prevent  vibration.  Two  iron  sockets  are  suspended  from  the  arms 
of  the  post,  and  into  these  steel  rails  are  laid.  The  wheels  of  the  car  are  built 
after  the  manner  of  bicycle  wheels,  with  steel  spokes  and  ball  bearings,  which 
give  strength  and  lightness  and  ease  of  motion.  The  framework  of  the  car  will 
be  of  strong  iron  or  steel,  and  the  car  is  suspended  from  the  wheels  to  a  dis- 
tance of  3  feet  from  the  ground.  The  interior  is  fitted  with  back-to-back  seats 
which  run  the  entire  length  through  the  middle  and  are  suspended  from  the 
top.  The  inventor  claims  many  advantages  for  his  overhead  road.  No  grading 
or  groundwork  has  to  be  done  in  constructing  the  road;  no  bridges  are  required 
to  span  streams  or  cross  ditches  and  ravines— a  material  consideration.  Then 
in  the  winter  time  there  would  be  no  cleaning  away  of  snow  from  the  track, 
and,  for  the  same  reason,  no  washouts.  Mr.  Moore  claims  that  less  electric 
power  would  be  required  to  operate  the  cars  compared  with  the  present  sys- 
tems; that  greater  speed  would  be  obtained,  and  more  effective  locomotion 
secured. 


(3eneral  IFlewe. 


New  Incorporations. 

CLEVELAND,  OHIO.-The  Sandusky  &  Inter-Urban  Electric  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $500,000.  The  incorporators 
are:  H.  O.  E.  Everett,  E.  W.  Moore,  B.  Mahler,  C.  H.  Stewart.  Besides  operating 
street  railways  already  existing  in  Sandusky,  Huron,  Vermillion,  and  Cleve- 
land, it  will  construct  and  operate  an  electric  line  connecting  these  points. 

CHARLESTON,  W.  VA.-The  Rivesville  &  Montana  Telephone  Company, 
of  Rivesville,  Marion  County,  with  an  authorized  capital  of  $50,000,  has  been 
chartered  to  construct  and  operate  telephones  from  Fairmont  to  Rivesville, 
and  to  Catawba,  Montana,  Hault,  Luther  and  other  points  in  Marion  County! 
The  incorporators  are:  C.  E.  GaskiU,  J.  C.  Gaskill,  F.  B.  Clayton,  J.  S.  Koogle, 
J.   D.  Arnett,  F.   F.  Prickett,  A.  S.   Prichard,  J.   S.   Cox  and  J.   G.   Floyd. 


The  Telegraph  and  Telephone. 

WESTFIELD,  N.  Y.-The  Westfield  Telephone  Company  has  voted  to  in- 
crease its  stock  from  $5500  to  $15,000. 

CHIPPEWA  FALLS,  WlS.-fhe  Northwestern  Telephone  Company,  of 
Shawano,  is  building  a  line  to  Green  Bay. 

NORTH  EAST,  PA.-The  Mutual  Telephone  Company  and  the  North  East 
Telephone  Company  are  now  working  together.  There  is  a  lively  contest  for 
business   between  the   Mutual  and   the   Bell   Companies. 

BRIGHTON,  MICH.— The  new  State  Telephone  Company  has  decided  to 
build  a  line  from  Brighton  via  Hartland  to  Fenton.  This  much-needed  im- 
provement will  be  the  first  public  outlet  Hartland  has  ever  enjoyed. 

CHESTER,  PA.-The  Delaware  County  Telephone  Company  has  about  per- 
fected arrangements  for  extending  the  line  to  the  Borough  of  Upland.  The 
work  of  connecting  the  two  places  will  be  pushed  along  as  rapidly  as  possible. 

COOPER,  TEX.— The  Southwestern  Telephone  &  Telegraph  Company  filed 
suit  here  to  condemn  the  right  of  way  along  the  Texas  Midland  Railroad  from 
Commerce  via  Cooper  to  Paris,  and  the  line  is  expected  to  be  built  through 
by  August    15. 

NELSONVILLE,  OHIO.-The  Central  Union  Telephone  Company  is  mak- 
ing arrangements  for  the  construction  of  a  line  which  will  go  from  this  city  to 
New  Lexington.  The  new  line  will  pass  through  Murray  City,  New  Straitsville, 
Shawnee,   Corning  and  intermcdiale   points. 

BALTIMORE,  MD.-The  stockholders  of  the  Interstate  Telephone  &  Tele- 
graph Company  elected  the  following  directors:  L.  A.  Carr,  J.  S.  Carr  and 
G.  W.  Watts,  of  Durham,  N.  C;  Dr.  P.  D.  Fahrney  and  James  E.  Walter  of 
Frederick;  Robert  L.  Carr  and  C.  S.  Watts,  of  Baltimore. 
BATTLE  CREEK.  MICH.— The  Calhoun  County  Telephone  Company  reports 
that  it  is  now  installing  the  telephones  and  expects  to  open  the  exchange  within 
two  weeks.  It  is  said  to  be  putting  up  a  model  independent  exchange,  build 
ing  it  full  copper  metallic  construction  and  equipping  it  with  the  SiiombeiK- 
Carlson  central  energy  system. 

PROVIDENCE,  R.  I.— The  Providence  Telephone  Company  is  building  a 
trunk  line  from  Woonsocket  to  Pascoag.  The  route  will  be  from  the  present 
I'rovidence  line  in  Oakland  to  Forcstdalc,  over  Nigger  Hill  to  Waterford, 
thence  ihiwn  River  Street,  Woonsocket.  The  line  will  be  metallic  circuil  .-uui 
will   probably  be  completed   by   Sepleinbcr   1. 

CARLISLE,  PA.-The  directors  of  the  Cumhcrland  Valley  Telephone  & 
Telegraph  Company  have  organized  by  eleiling  I).  K.  Appensttllar  president; 
Dr.  J.  O.  Skinner,  vice  presiilcnt ;  II.  H.  McNuMy,  secretary;  Dr.  David  McLay, 
trcaaurcc^  Work  will  he  commrncrd  next  month.  The  line  will  extend  to  all 
point,  in  Franklin  and  Cumberland  Cotmlie,. 

CHATTANOOGA,  TENN.— The  East  Tennessee  Telephone  Company  has 
filed  a  mortgage  of  $iso,ofx)  in  the  register",  odicc  in  favor  of  the  Nashville 
Tru«t  Company,  on  all  of  it,  Uroperiy  in  TenncHsec  and  Kentucky.  The  mort- 
gage ha,  been  recorded  in  every  counly  where  the  company  doe,  busine,,.  and 
it  i,  l.nder»lood  that  the  money  thus  ,ecured  will  he  u>.eil  in  exlrn.ling  the 
long  di, lance   line,   and   building  new    line,. 

KANSAS  CITY.  MO.-  Ily  Sciilemlier  1  Kanta,  City  will  be  able  In  holil 
rnnverinlion,  with  St.  I.oui,,  nnil  lliroiigli|.  that  place  with  Chicago,  New  York, 
llo,ton.  I'hllndelphin  and  nil  the  l.,rge  ICaslern  cilie,,  Ily  that  time  the  Mi,- 
•ouri  It  Kan,n,  Telephone  Company  expect,  to  have  II,  through  wire  between 
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Kansas  City  and  St.  Louis  in  working  order.    A  large  force  of  men  is  at  work 
on  the  line,  which  is  completed  nearly  to  Jefferson  City. 

ROCHELLE,  ir.L.— The  Ogle  County  Telephone  Company  intends  to  ex- 
tend its  lines  to  all  the  principal  cities  and  towns  in  the  county  at  the  earliest 
possible  moment.  It  is  now  making  arrangements  to  build  a  line  from  Rochelle 
to  Davis  Junction,  connecting  I.ynnville,  Monroe,  Kings  and  Holcomb.  As 
soon  as  this  work  is  completed,  it  will  continue  the  line  from  Davis  Junction 
to  Stillman  Valley,   Byron,   Forreston,    Polo  and  Oregon. 

SCHENECT.\DV,  N.  Y.— The  Hudson  River  Telephone  Company  has  just 
completed  a  very  important  addition  to  its  service.  The  new  line  runs  from 
Albany  to  Thompson's  Lake  and  passes  through-  Delmar,  NormansviUe,  Clarks- 
ville  and  East  Berne.  Another  and  somewhat  longer  line  is  being  strung  from 
Albany  to  Cobleskill.  It  is  distinct  from  the  Thompson's  Lake  loop  and  passes 
through  Berne  and  GallupviUe  and  at  Schoharie;  a  branch  runs  to  Middleburg, 
the  main  line  continuing  through  Central  Bridge,  Howe's  Cave  and  Stone 
Quarry  to   Cobleskill. 

BOSTON,  MASS.— The  American  Bell  Telephone  Company's  monthly  state- 
ment of  the  output  of  instruments  for  the  month  ended  July  20  is  as  follows: 

1898.  1897.  Changes. 

Gross   output 21.551  15,859  Inc 5.6?^ 

Returned  10,011  7,241  Inc 2.770 

Net   output 11,540  8,618  Inc 2,922 

From  December  21  to  July  20: 

Gross  output 187,884  127,778  Inc 60,106 

Returned  83,306  5ij847  Inc....  31,459 

Net  output 104.578  75.931  Inc....  28.647 

Total  outstanding  July  20 1,023,699  848,558  Inc 175.14" 

GRAND  RAPIDS,  MICH.— The  annual  meeting  of  the  members  of  the 
Independent  Telephone  Association  of  Michigan  was  held  in  Grand  Rapids, 
when  the  following  were  elected  officers:  President,  J.  B.  Ware,  of  Grand 
Rapids;  vice-presidents,  W.  L.  Holmes,  of  Detroit;  C.  K.  Monroe,  of  South 
Haven;  GeoVge  W.  Finch,  of  Escanaba;  secretary,  Alexander  McLeod,  of  De- 
troit; treasurer,  \V.  H.  Fildew,  of  St.  Johns;  executive  council,  the  president, 
secretary,  treasurer,  F.  B.  Johnson,  of  Lansing:  R.  F.  Johnson,  of  Saginaw; 
J.  Williams,  of  Adrian;  Hugh  Park,  of  Muskegon;  W.  C.  Osborne,  of  Kala- 
mazoo; P,  H.  Parker,  of  Detroit.  The  reports  presented  showed  that  on  the 
eastern  side  of  the  State,  the  new  State  company  has,  during  the  year,  com- 
pleted toll  lines  to  over  150  towns,  and  has  some  7000  telephones  in  its  sys- 
tem, the  Detroit  exchange  having  5600  telephones  in  service.  The  Valley  Tele- 
phone Company  has  just  begun  service  in  its  Saginaw  exchange,  and  has  re- 
cently completed  exchanges  in  Flint  and  Bay  City,  and  will  have  over  2000 
telephones  in  service  before  September.  The  Central  Telephone  Company,  of 
Kalamazoo,  has  built  during  the  past  nine  months  over  600  miles  of  toll  lines, 
principally  long-distance  copper,  connecting  Grand  Rapids  with  all  points  on 
the  G.  R.  &  I.  Railroad  as  far  south  as  Sturgis,  and  on  the  Michigan  Central 
Railroad  from  Eaton  Rapids  to  Albion  westward  through  Kalamazoo  to  Niles 
and  Buchanan  and  intervening  points.  It  is  said  the  independent  companies 
have  some  16,000  telephones  in  operation,  and  the  Bell  Company  nearly  14,000. 


will  be  equipped  with  the  most  approved  modern  electrical  machinery,  the  in- 
tention of  the  owners  being  to  make  it  one  of  the  best  plants  of  the  kind  in  the 
United   States.      Work    will    commence  at   once. 


The  Electric  Railway. 


Electric  Liqmt  and  Power. 


PLEASANTON,  KAN.— The  question  of  municipal  lighting  is  being  agi- 
tated. 

ALBANY,  N.  Y.— The  passenger  coaches  on  the  limited  trains  on  the  New 
Y'ork  Central  &  Hudson  River  Railroad  are  cooled  by  electric  fans. 

HAGERSTOWN,  MD.— The  Hagerstown  Electric  .Railway  Company  has  pur- 
chased a  piece  of  property  on  Summit  Avenue,  on  which  it  will  erect  an  elec- 
tric light  plant. 

BRATTLEBORO,  VT.— Brattleboro  people  are  talking  of  establishing  an 
electric  power  plant  on  West  River,  six  or  eight  miles  from  the  village,  and 
the  extension  of  the  line  of  the  Brattleboro  Street  Railway  Company. 

KOKOMO,  IND.— By  the  explosion  of  a  boiler  at  the  power  house  of  the 
Citizens'  JElectric  Light  Company  the  plant  was  badly  wrecked  on  the  night 
of  July  28,  leaving  the  town  in  darkness.  George  Dunning,  the  engineer,  was 
instantly   killed. 

WESTERVILLE,  OHIO.— A  private  plant  is  to  be  installed  here  imme- 
diately with  a  4okw,  220-volt  dynamo  and  a  6o-hp  engine.  Mr.  E.  T.  Aldrich, 
No.  II  Wesley  Block,  Columbus,  Ohio,  will  be  glad  to  receive  estimates  on  ma- 
terial for  the  same. 

MINERAL  POINT.  OHIO.— Sealed  proposals  will  be  received  August  22 
for  the  construction  of  an  electric  light  and  water  works  plant  in  Mineral 
Point  City,  Tuscarawas  County.  Specifications  can  be  had  on  application  to 
T.   H.    Edwards,   clerk. 

SALT  LAKE  CITY,  UTAH.— The  Dexter  Company  has  about  completed 
necessary  preliminary  arrangements  for  the  construction  of  the  new  electric 
power  line  and  plant  for  the  operation  of  its  forty-stamp  mill  at  Tuscarora, 
Nev.  When  completed  the  works  will  give  more  than  the  required  power  for 
the  running  of  the  mill  and  the  company  will  have  power  to  sell. 

FRESNO,  CAL.— Fresno  was  in  darkness  one  night  recently  because  of  a 
lack  of  water  in  the  north  fork  of  the  San  Joaquin  River  to  generate  power  suf- 
ficient to  run  the  plant  of  the  electric  company  to  its  full  capacity.  The  water 
is  not  sufficient  for  the  company  to  supply  its  patrons  with  the  usual  service, 
which  amounts  to  from  800  to  1000  horsepower.  There  is  a  great  shortage  of 
water  in  the  mountains,  as  many  of  the  streams  have  dried  up.  The  snow  has 
disappeared  and  the  springs  have  quit  running.  The  north  fork  of  the  San 
Joaquin,  where  the  power  plant  is  located,  is  low,  and  the  big  reservoir,  some 
25  miles  further  back  in  the  hills,  affords  but  little  water. 

DETROIT,  MICH.— The  Edison  Illuminating  Company,  of  this  city,  has 
prepared  plans  for  the  rebuilding  of  its  station,  at  the  corner  of  Washington 
Avenue  and  State  Street.  The  present  building,  which  is  partly  two  stories 
high,  will  be  raised  to  the  uniform  height  of  four  stories  and  be  made  strictly 
fireproof.  The  building  will  be  of  !!tl;el  frame  construction,  having  a  frontage 
of  70  feet  on  Washington  Avenue  and  40  feet  on  State  Street.  There  will  be 
two  fast-running  elevators  -  one  each  for  passengers  and  freight.     The  building 


CONCORD,  N.  H.— The  street  railway  company  is  to  install  a  generator 
m  the  power  house  immediately  for  the  purpose  of  lighting  the  park  inde- 
pendently of  the  power  circuit. 

CINCINNATI,  OHIO.— Receiver  Cone  sold  the  Delaware  (Ohio)  Street 
Railway  on  July  30  at  public  outcry  to  B.  W.  Brown  and  otljers,  of  Delaware, 
for  $13,525.     The  road  originally  cost  $40,000. 

NORWICH,  N.  Y.— It  is  now  asserted  that  the  Sidney-Franklin  Electric 
road  will  be  built  if  $20,000  is  guaranteed  by  local  capitalists,  the  money  not 
to  be  paid  until  the  completion  of  the  road. 

FALL  RIVER,  MASS.— The  railroad  commissioners  have  authorized  the 
Providence  &  Taunton  Street  Railway  Company  to  increase  capital  by  $15,000 
to  $75,000  and  to  issue  $175,000  first  mortgage  5  per  cent,  bonds  for  construction. 

LOUISVILLE,  KY.— The  Richmond,  Nicholasville,  Irvine  &  Beattyville 
Railroad,  which  is  in  the  hands  of  John  MacLeod  as  receiver,  will  be  put  up 
for  sale  for  the  second  time  on  September  6,  through  the  failure  of  Adolph 
Segat,  of  Philadelphia,  to  make  his  purchase  good  by  July  23.  The  upset  price 
will  again  be  $160,000. 

NEW  YORK,  N.  Y.— It  is  reported  that  leading  interests  in  the  Pennsyl- 
vania Railroad  Company  have  become  large  stockholders  in  a  number  of  the 
trolley  companies  in  cities  and  towns  through  which  the  Pennsylvania  runs. 
This  is  thought  to  be  preliminary  to  a  possible  control  of  the  trolley  lines 
for  the  sake  of  the  steam  roads. 

NILES,  MICH.— The  ^lichigan  &  Indiana  Electric  Railroad  Company  has 
filed  articles  of  association  with  the  Secretary  of  State  and  will  build  an  elec- 
tric railroad  from  South  Bend,  Ind.,  to  St.  Joe,  Mich.,  connecting  with  Niles 
and  other  Berrien  County  towns.  Work  will  begin  next  spring,  and  power  will 
be  derived  from  a  dam  at  Berrien  Springs. 

PITTSBURG,  PA.— The  Pittsburg  &  West  End  Traction  Company  has  just 
completed  the  installation  of  two  1000-hp  engines,  connected  with  Westinghouse 
generators,  in  its  new  power  house  on  West  Carson  Street.  The  company  is 
now  making  extensions  to  Robinson  Park,  on  Mt.  Washington,  and  to  Bridge- 
ville.  It  will  soon  connect  with  the  Neville  Island  line  at  Island  Avenue,  Mc- 
Kee's  Rocks. 

ALBANY,  N.  Y. — A  certificate  of  an  increase  of  the  capital  stock  of  the 
Nassau  Railroad  Company,  of  Brooklyn,  from  $6,000,000  to  $15,000,000  was  filed 
with  the  Secretary  of  State,  the  increase  having  been  approved  by  the  State 
Railroad  Commission.  The  increase  is  to  be  expended  in  pay  for  road  exten- 
sions and  improvements  already  made  and  to  be  made,  and  to  retire  the  bonds 
of  leased  roads. 

NEW  YORK,  N.  Y.— Negotiations  are  in  progress  between  representatives 
of  the  Brooklyn  Rapid  Transit  and  the  Nassau  Electric  Companies  which  look 
to  a  merger  of  the  two  properties  on  a  basis  which  will  give  to  the  Brooklyn 
Rapid  Transit  a  complete  monopoly  of  surface  street  railway  business  in  and 
about  Brooklyn.  It  is  intimated  that  a  consolidation  agreement  is  close  to 
execution,  though  insiders  decline  to  discuss  the  matter. 

CHESTER,  PA.— It  is  stated  that  the  Media,  Middletown  5:  Aston  Trolley 
Company  is  about  to  pass  into  the  hands  of  a  Philadelphia  syndicate.  Ex- 
Congressman  John  B.  Robinson,  who  is  president  of  the  company,  with  the 
-others  interested,  has  endeavored  for  several  years  to  bring  about  the  con- 
summation of  the  connection  of  the  city  of  Chester  with  Village  Green,  Rock- 
dale and  other  thriving  places  in  Aston  and  Middletown  townships. 

JEANNETTE,  PA.^Extensive  improvements  are  under  consideration  by  the 
new  owners  of  the  Greensburg,  Jeannette  &  Pittsburg  Electric  Street  Railway. 
It  is  understood  that  the  Hempfield  &  Greensburg  branch,  running  from 
Greensburg  to  Huff  Station,  will  be  widened  to  the  standard  gauge  and  con- 
tinued on  to  Mt.  Pleasant.  The  road,  which  now  terminates  at  Manor  Station, 
will  be  pushed  on  to  Wilmerding,  where  it  will  connect  with  the  Second  Ave- 
nue line,  and  by  this  route  enter  Pittsburg. 

NEW  YORK,  N.  Y. — There  is  a  proposition  under  consideration  by  the 
Brooklyn  Heights  Railroad  Company  for  the  refunding  of  the  bonding  indebt- 
edness of  the  Brooklyn,  Queens  County  &  Suburban  Railroad.  The  company 
has  $3,500,000  first  mortgage  5  per  cent,  gold  bonds  outstanding,  due  in  1916, 
and  $4,500,000  first  consolidated  bonds  due  the  same  year,  and  $240,000  first 
mortgage  bonds  due  in  1930.  If  the  interest  on  these  issues  could  be  reduced 
from  5  per  cent,  to  4  per  cent,  there  would  be  an  annual  saving  of  $65,000  to 
$So,ooo. 

ALBANY,  N.  Y. — The  State  Railway  Commissioners  on  August  3  granted 
an  application  to  the  Third  Avenue  Railway  Company,  of  New  York  City,  for 
permission  to  change  its  motive  power  to  the  underground  conduit  system  on 
all  its  lines  now  operated  by  cable.  The  board  declined  to  pass  on  the  appli- 
cation for  the  use  of  compressed  air  motors  and  storage  battery  cars,  in  addition 
to  the  underground  conduit  system.  It  is  stated  that  when  the  company  is 
ready  to  use  either  of  these  methods  of  propulsion  it  may  apply  to  the  board 
for  approval   in   each   case. 

BLOCK  ISLAND,  R.  I.— The  event  of  this  summer  at  this  remote  spot  in 
the  sea  is  the  opening  of  a  horse-car  line.  The  natives  of  the  island  look  upon 
the  innovation  with  much  favor,  and  use  the  same  expressions  in  hailing  the 
cars  that  they  use  at  sea  in  their  boats.  The  common  form  of  hail  is  said  to  be 
"Avast  there,"  or  "Heave  to,"  and  to  bring  the  car  to  a  stop  in  order  to  get 
off  some  such  command  as  "Haul  down  your  jib,  and  let  go  your  anchor,  tilt 
I  get  off,"  is  likely  to  be  applied  to  the  situation.  The  native  islanders  are 
enthusiastic  over  what  is  to  them  a  modern  improvement.  If  the  horse  cars 
pay  this  season  electric  power  will  probably  be  installed  next  year. 

NEW  YORK,  N.  Y.— The  third  order  for  iron  trolley  poles  has  just  been 
received  by  a  firm  in  this  city  from  Liverpool.  The  first  order,  about  two 
months  ago,  called  for  200  poles,  the  second  for  300  and  the  one  received  by 
last  mail  called  for  500.     At  an  average  price  of  $15  apiece,  the  value  of  these 
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poles  is  $15,000.  The  larger  the  order  the  cheaper  they  may  be  bought.  Yet 
about  three  months  ago  an  order  for  20,000  poles  for  the  Japanese  market  was 
not  placed  in  the  local  market  on  account  of  the  British  price  being  from  10 
to  15  per  cent,  cheaper  than  the  American.  The  local  shippers  to  Liverpool 
are  at  a  loss  to  understand,  under  the  circumstances,  why  their  firm  in  Liver- 
pool keep  sending  orders  for  poles  over  here. 

NEWPORT,^.  I. — It  is  not  very  long  ago  since  an  indignation  meeting 
was  held  in  this  city  by  the  prominent  wealthy  summer  residents  of  this  fa- 
mous watering  place  to  express  their  disgust  and  abhorrence  at  the  suggestion 
of  introducing  a  trolley  road  in  this  city.  The  meeting  was  presided  over  by 
Mr.  Wilham  Waldorf  Astor,  and  "Society"  almost  went  into  a  fit  over  the 
mere  thought  of  an  electric  railway  invading  the  sacred  precincts  of  Newport. 
But  the  idea  would  not  down.  It  grew,  and  it  grew;  and  finally  the  electric 
railway  came,  and  people  here  are  now  wondering  how  they  ever  got  along 
without  it.  But  curious  changes  have  been  wrought  by  the  innovation.  Those 
who  most  bitterly  opposed  the  introduction  of  the  electric  railway  here  are  now 
its  most  prominent  supporters,  and  trolley  parties  among  the  "upper  ten"  is 
the  coming  fad.  Mr.  and  Mrs.  O.  H.  P.  Belmont  gave  a  trolley  party  on  the 
evening  of  August  2.  Now  the  pace  has  been  set  in  this  direction  these  select 
trolley  parties  will  unquestionably  become  very   fashionable. 


Legal  Notes. 


THE  ILLINOIS  SUPREME  COURT  has  handed  down  a  decision  which 
will  result  in  curtailing  the  powers  of  the  street  railways  in  condemning  private 
property.  The  court  holds  that  the  street  railway  companies  have  not  the  same 
rights  as  steam  railroads  in  condemning  land  for  track  routes.  The  street  rail- 
ways must  stick  to  the  highways  and  streets,  except  where  this  is  absolutely 
impracticable.  It  was  held  by  the  street  railway  companies  that  the  Allen  law 
allowed  them  to  select  any  route  and  to  condemn  property  wherever  they  saw 
fit.  When  the  Aurora  &  Geneva  Railroad  Company  started  in  to  lay  a  road 
bed  over  the  private  property  along  the  Fox  River  to  Batavia,  the  owners  made 
a  protest.  One  of  them,  Jennie  D.  Harvey,  brought  suit  to  restrain  the  com 
pany.  She  was  defeated  in  the  lower  courts,  but  has  just  won  a  decisive  vic- 
tory in  the  Supreme  Court. 

DEFEAT  FOR  THE  BELL  COMPANY  IN  WASHINGTON.— A  press  dis- 
patch from  Washington  on  August  4  announces  that  Judge  Hagner,  in  the 
District  of  Columbia  Supreme  Court,  rendered  a  decision  against  the  Chesa- 
peake &  Potomac  Telephone  Company,  and  granted  an  order  restraining  it 
from  removing  instrments  from  the  premises  of  subscribers  who  refuse  to  pay 
more  than  S50  per  year  rental.  The  last  Congress  enacted  a  law  limiting  the 
charges  to  $50  per  year  for  each  instrument  in  the  District  of  Columbia.  Sub- 
scribers in  Washington  refused  to  pay  more,  and  the  telephone  company  at- 
tempted to  remove  the  instruments.  James  F.  Manning  &  Co.  commenced 
legal  proceedings  to  restrain  the  telephone  company  from  such  action.  The 
latter  alleged  that  the  act  referred  only  to  Government  service,  and  that  as 
otherwise  applied  it  was  unconstitutional.  Judge  Hagner  overruled  all  of  the 
company's  objections  and  granted  a  temporary  restraining  order. 


Personal  Notes. 


MR.  EDWARD  WESSELS,  formerly  managing  director  of  the  Standard 
Air  Brake  Company,  and  the  owner  of  the  illustrated  weekly  newspaper,  "The 
Universe,"  has  just  purchased  all  right,  title  and  interest  in  "Sunbeams  Maga- 
zine," which  has  been  in  existence  seven  years.  Mr.  Wessels  will  merge  "Sun- 
beams" into  "The  Universe,"  and  the  publication  offices  will  be  at  150  Fifth 
Avenue,  New  York  City.  "The  Universe"  has  rapidly  worked  its  way  into 
favor,  and  it  now  goes  to  all  parts  of  the  world. 

MAJOR  J.  O.  KERBEY,  who  has  recently  returned  from  a  trip  to  Brazil 
and  other  South  American  countries  in  the  interest  of  the  development  of  the 
rubber  industry,  is  now  at  Wilmore,  Pa.  Major  Kerbcy  is  concerned  in  a  pro- 
jected electric  railroad  in  Amazonia,  and  desires  to  arrange  with  an  electrical 
engineer  to  visit  Amazonia  and  go  over  the  line  of  the  proposed  road  for 
the  purpose  of  obtaining  data  and  other  information  to  determine  the  feasibility 
and  practicability  of  such  a  line.  Major  Kerbey  is  deeply  interested  in  the  sub- 
ject of  india  rubber,  a^d  claims  to  have  discovered  the  existence  of  guttii 
pcrcha  in  South  America. 
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TTrabe  anb  linbusttial  Botes. 

]>i<.  L.  K.  HoHM  h'dn  moved  his  office  from  115  Nassau  Street  lo  320  Broad- 
way, New  York  Cily,  where  he  will  continue  his  business  as  solicitor  of  Amer- 
ican and  foreign  patents,  trade  rntarks,  etc. 

THE  CENTKAL  ELECTRIC  COMPANY,  Chicago,  is  issuing  a  very  ai- 
tractive  circular  on  various  types  of  electrically  heated  cooking  utensils  and 
appliances,  and  will  be  pleaiicd  to  send  a  copy  of  the  same  to  anyone  on  appli- 
cation. 

THE  FORT  WAYNE  LAMP  COMPANY,  Cleveland.  Ohio,  desires  lo  notify 
ihc  trade  that  N.  S,  Parker,  who  ii  reported  to  be  traveling  through  the  West 
rcprc«enting  himself  n«  an  agent  nf  that  company,  is  not  a  representative  of 
that  concern. 

THE  "PETITE"  INCLOSED  LONG-HUKNING  ARC  LAMP.— The  Went. 
ern  Elcclritf  Company,  Chicago,  in  placing  upon  the  market  its  new  longburn- 
ioK  arc  lamp,  used  the  name  "Midget"  In  describing  it,  owing  to  its  size,  the 
lamp  bring  about  k  inches  in  length.  The  name  "Midget,"  however,  iit  no 
longer  used,  but  the  name  "W.  E.  Petite"  has  been  adopted. 

MESSRS.  FELIX  SINGER  &  CO..  manufacturers  of  electrical  machinery, 
iSertin,  (fcrmany,  have  recently  received  a  contract  from  the  SocictA  Komnna 
Tramways  <Jmnibui  at  Nome,  Italy,  for  the  electrical  e(|uipment  of  thirty  tnninr 
csrs.  Each  car  will  be  fitted  with  two  Walker  motors.  A  number  of  com- 
petitive tests  of  electrical  r<juipmc,it  hns  been  made  lor  some  time.  'J'he 
Walker  apparatus  was  selected  on  account  of  its  general  excellence. 

THE  CUTLER  HAMMER  MANUFACTURING  COMpXnY,  Chicago,  re- 
ports  that  its  business  has  Increased  so  rapidly  in  the  past  few  months  that 
it  has  been  obliged  to  »«cure  ftddilional  space,  which  It  Is  equipping  with  the 


latest  improved  machinery.  With  these  additional  facilities  the  company  ex- 
pects to  be  able  to  take  care  of  all  orders  in  a  prompt  and  efficient  manner. 

THE  STROMBERG-CARLSON  TELEPHONE  MANUFACTURING 
COMPANY,  Chicago,  is  announcing  a  divided  circuit  toll  line  telephone  sys- 
tem that  is  claimed  to  be  entirely  free  from  the  broad  claims  of  the  Carty 
patent  on  the  bridging  system,  recently  upheld  in  Pennsylvania  as  valid.  It  is 
said  to  have  some  new  and  improved  feature,  compared  with  the  regular  bridg- 
ing or  series  systems. 

THE  WESTINGHOUSE  MACHINE  COMPANY,  PUtsburg,  Pa.,  has  al- 
ready begun  to  reap  some  benefit  from  the  recent  brilliant  successes  of  Ameri- 
can arms  in  Cuba.  Its  New  York  office  has  received  the  initial  order  for  a 
complete  steam  plant,  including  a  loo-hp  Westinghouse  engine  and  Westing- 
house  generator,  together  with  boiler,  pump,  piping,  etc.  This  plant  to  be  in- 
stalled in   Santiago  de   Cuba. 

PATTISON,  GOTTFRIED  &  HUNTER,  146-150  Centre  Street.  New  York 
City,  have  just  gotten  out  an  interesting  and  complete  illustrated  catalogue  of 
machine  tools,  lathes,  shapers  and  stamp  presses  of  special  interest  to  manu- 
facturers of  electrical  specialties.  Their  universal  hand  milling  machine  is 
especially  adapted  for  use  in  electrical  repair  shops  and  in  shops  connected 
with  nearly  every  large  central  station.  A  copy  of  the  catalogue  will  be  sent 
to  anyone  interested  on  application  to  the  firm. 

"TRIPS  BY  TROLLEY  AND  AWHEEL  AROUND  HARTFORD"  is  the 
title  of  an  attractive  little  booklet  just  issued  by  Elmer  M.  White  and  Herbert 
O.  Warner,  Hartford,  Conn.  Various  trolley  trips  about  the  city  of  Hartford, 
New  Britain  and  other  places  in  that  section  of  the  country  are  described  and 
excellently  illustrated  with  half-tone  cuts.  Some  very  artistic  taste  is  displayed 
in  the  selection  of  the  views.  Judging  from  the  illustration  the  towns  and 
country  about  the  neighborhood  of  Hartford  are  extremely  attractive. 

THE  SHOPS  of  the  Walker  Company,  Cleveland,  Ohio,  are  running  night 
and  day  on  existing  orders,  and  the  recent  large  additions  to  the  plant,  it  is 
stated,  will  be  taxed  to  the  utmost  to  produce  the  immense  amount  of  work 
now  in  hand.  Prof.  S.  H.  Short  recently  secured  a  duplicate  order  for  al- 
ternating apparatus  from  the  Union  Carbide  Company,  Chicago.  The  order, 
as  it  now  stands,  comprises  over  20,000  horse-power  in  generators,  and  forms 
what  is  stated  to  be  the  largest  contract  for  electric  machinery  of  any  kind 
ever  awarded. 

THE  ALLGEMEINE  ELEKTRICITATS-GESELLSCHAFT,  Berlin,  Ger- 
many, has  published  a  list  of  electric  railways  installed  by  it  in  many  of  the 
principal  European  cities  and  a  list  of  roads  in  process  of  construction.  The  list 
also  includes  various  projected  roads.  The  total  length  of  the  lines  completed 
and  under  construction  is  1095  kilometres;  number  of  motor  cars,  1861.  The  sys- 
tem of  this  company  is  installed  on  all  of  the  roads  referred  to.  The  list  gives 
considerable  data  in  tabular  form  concerning  the  roads,  and  will  be  valuable 
to  electrical  engineers  for  reference. 

HOISTING  PLANTS.—The  Denver  Engineering  Works.  Denver,  Col.,  in 
its  catalogue  No.  6,  just  issued,  describes  and  illustrates  electric  and  steam 
hoists  made  by  that  concern.  The  standard  electric  mining  hoist  is  operated  by 
a  railway-type  motor  and  controller.  The  drum,  motor  and  controller  are 
mounted  on  one  bed  plate.  With  slight  changes  the  motors  can  be  adapted  to 
present  hoists.  A  table  shows  that  the  standard  hoist  is  made  in  nine  sizes, 
based  on  hoisting  capacity.  The  sizes  of  motors  used  range  from  7  to  100 
horse-power,  and  the  hoisting  capacities  from  1200  pounds  at  150  feet  per  min- 
ute to  5000  pounds  at  500  feet  per  minute. 

THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  Chicago, 
writes  to  say  that  the  recent  decision  in  Pittsburg  on  the  bridging  bell  patent 
has  no  bearing  on  the  bridging  telephones  manufactured  by  it.  It  claims  that 
its  system  is  about  the  only  non-infringing  multiple  system  in  existence.  The 
reason  for  this  is  that  its  bells  are  not  wired  as  shown  in  the  Carty  patent. 
The  ringers  are  wound  to  suit  ihc  requirements  of  the  different  lengths  of  line 
and  the  ringer  magnets  are  not  permanently  "bridged"  on  the  line,  being  dis- 
connected from  it  when  the  telephones  are  in  use,  and  re-conncctcd  with  it 
automatically  when   conversation   is  discontinued. 

MONTAUK  MULTIPHASE  CABLE  has  been  successively  introduced  in 
Australia.  Mr,  E.  H.  Kirkby,  an  electrical  engineer  of  Williamstown,  which 
is  the  port  of  Melbourne,  in  July  last  gave  a  practical  test  of  the  application  of 
the  cable  for  fire  alarm  purposes  before  a  company  of  prominent  citizens.  The 
demonstration  produced  a  marked  impression.  Mr.  Kirkby  is  convinced  that 
if  this  cable  had  been  used  in  Melbourne  the  recent  great  fire  there  might 
have  been  averted.  Tlic  Montauk  Multiphase  Cable  Company,  New  York,  is 
proud  of  the  fact  that  its  cable  has  m.idc  its  mark  at  the  Antipodes,  and  this 
without  any  direct  influence  from  the  home  office.  The  results  prove  the  well- 
known  fact  that  a  meritorious  article  is  soon  recognized. 

THE  NEW  WORKS  of  the  Warrcn-Mcdbery  Company,  Sandy  Hill.  N.  Y., 
are  now  running  to  their  utmost  capacity,  day  and  night,  in  order  to  fill  the 
orders  for  the  company's  apparatus.  It  is  reported  that  business  has  increased 
over  100  per  cent,  within  the  last  sixty  days,  the  demand  for  inductor  machines 
reaching  far  beyond  the  company's  utmost  expectations.  The  company  has 
recently  made  a  large  addition  to  its  works,  and  the  new  machinery  is  now 
being  installed.  It  in  manufacturing  a  full  line  of  standard  white  marble  switch- 
board?),  and  a  full  line  of  "Medbcry"  and  "Standard"  switches.  The  "Med- 
bcry"  insulation  and  overhead  e(|iiipnicnt,  for  electric  railways,  is  now  being 
manufactured  by  this  company,  which  is  prepared  lo  furnish  this  high-grade 
rnaierial  promptly. 

METROPOLITAN  INJECTORS.— The  Hayden  &  Derby  Manufacturing 
Company,  No.  iii  Liberty  Street,  New  York,  has  just  issued  its  189H  catalogue 
of  Mclrnpolilan  injectors  and  H.  D.  ejectors.  Several  new  features  have  been 
introdu'crd  in  Its  maUeup.  In  the  ratings  of  iiijcclors  the  horse  power  Is  given 
not  only  on  the  basis  of  7J^  gn"'*"*  <'' w"*«'r  per  Iu>rsc  power  per  hour,  which  has 
always  been  the  standard  lm»tis  of  figuring  the  horse  power  of  injectors,  but  the 
horscpfiwcr  on  n  basis  of  .i<»  pounds*  cvaporntiun  «•(  water  jiei  horse  power  per  hour 
is  also  given.  Injretori  wilh  nanKc<l  n^  well  as  ncrcwcd  connrcliuns  arc  shown 
for  the  first  time,  and  nil  the  various  forms  of  injectors  numulai  turcd  by  tliis 
coinpany  nrr  shown  in  dlmcnsinn  dtHKi'Xn")  which  eniiblrs  the  piping  to  be  laid 
out  from  the  daTa  thus  given.  The  cnKitoguc  also  describes  new  forms  of  eject- 
ors, hot  water  hcatcri  and   special  injector  fittings. 
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ELECTRICITY  FOR  MACHINE  DRIVING.— The  Wcstinghouse  Electric 
&  Manufacturing  Company,  Pittsburg,  Pa.,  has  just  issued  a  very  handsomely 
illustrated  brochure  under  the  title  above  named.  The  object  of  the  company 
in  producing  this  work  is  to  point  out  a  few  of  the  many  advantages  to  be 
secured  by  the  use  of  electric  current,  instead  of  long  lines  of  shafting  and 
connecting  belts,  for  the  transmission  of  power.  The  advantages  as  enumerated 
and  discussed  are:  Reliability,  convenience  and  flexibility,  saving  of  power, 
sanitary  improvement,  increased  output,  decreased  cost  of  maintenance,  and 
concentration  of  generating  units.  The  illustrations  are  artistically  executed 
and  include  one  of  a  rotary  planer  driven  by  a  Tesla  polyphase  motor;  a  looo-hp 
two-phase  generator  direct-connected  to  a  Pelton  water  wheel,  and  an  electric 
30-ton   crane  operated   by   500-volt   direct-current   motors. 

THE  CLONBROCK  STEAM  BOILER  COMPANY,  Brooklyn,  N.  Y.,  has 
just  issued  a  verj-  handsome  catalogue  on  the  Morrin  "Climax"  vertical  water 
tube  boiler.  A  ver>'  complete  description  of  this  well-known  boiler  is  given, 
and  its  advantages  pointed  out.  The  catalogue  contains,  besides,  a  large  num- 
ber of  excellent  half-tone  illustrations,  a  large  number  of  testimonial  letters 
from  different  concerns  using  the  Clonbrock  boiler  in  their  steam  generating 
plants,  and  reports  of  various  tests  of  Clonbrock  boilers,  showing  excellent  re- 
sults. At  the  back  of  the  book  considerable  engineering  information  and  data 
are  given  which  will  be  found  very  valuable  for  reference.  Among  the  illus- 
trations are  shown  views  of  the  Climax  boiler  plants  at  the  World's  Fair,  and 
the  Tennessee  Centennial  Exposition  at  Nashville,  and  various  other  plants 
in  operation  and  in  course  of  construction.  The  Climax  boiler  is  made  in 
sizes  from  50  to  1000  hotie-power. 


Directory  of  Scientific  Societies,  Associations,  Etc..  and 
Meetings  of  the  Same 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  third  Friday  of  each 
month;  J.  R.  Cravath,  secretary. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  New  York. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA..  Pittsburg, 
Pa. — Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal;  secretary.  C.   H.  Mortimer,  Toronto,  Ont. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
\\illiam  H.  Wahl. 

MASACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION.  Boston, 
Mass. — Exhibition  of  Motor  Carriages.  October  10  to  December  3,  189S. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President.  F.  A. 
Copeland.  La  Crosse,  Wis.;  secretary,  Thomas  R.  Mcrcein.  Milwaukee,  Wi- 


AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 
— F.  W.  Putnam,  secretary,  Salem,  Mass.  Next  meeting,  Boston,  Mass.,  Au- 
gust 22-27,  t998- 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.— 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope.  Meeting,  third 
Wednesday  of  each  month. 

N.\TIONAL  ELECTRIC  LIGHT  ASSOCIATION.— President.  A.  M. 
Young,  Waterbury,  Conn;  secretary,  George  F.  Porter,  New  York.  Next  meet- 
ing. New  York,  May  or  June,  1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-President.  A.  E. 
Lang.  Toledo,  Ohio;  secretary,  T.  C.  Penington,  Chicago,  III.  Next  meeting, 
Boston,  "Mass.,  September  6,  7,  8  and  9,  1898. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.— 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.   C,  June  19,   1899. 

STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 
—President  G.  Tracy  Rogers,  Binghamton,  N.  Y.  Next  meeting.  Hotel  St. 
George,  Brooklyn,  N.  Y.,  September  13  and  14,  1898. 

ASSOCIATION    OF    EDISON    ILLUMINATING    COMPANIES.— Presi- 
dent. Samuel  Insull,  Chicago;  secretary,  Wilson  S.   Howell,   Harrison,   N.  J. 
Next  meeting,  Sault  Ste.  Marie,  Mich.,  September  12  and  13,  1898. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 
Next  meeting,  Buffalo,  N.  Y.,  September  13,  14  and  15,  1898. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.-President  H.  K.Wood, 
Piqua ;  vice-president,  Emil  C.  Schmidt,  Sandusky ;  secretary  and  treasurer, 
Samuel  Scovil,  Cleveland.  Next  meeting,  Sandusky,  Ohio,  August  18  and  19, 
1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS AND  MUNICIPAL  ELECTRICIANS.— President.  Will  Y.  Ellett, 
Elmira,  N.  Y.  Next  meeting  Hotel  Langewell,  Elmira,  N.  Y.,  August  9  and 
10,  1898. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES. — President,  Judge  James  M.  Thomas,  ChilHcothe,  Ohio;  secretary, 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 
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[In  charge  of  Wm.   A.    Rosenbaum,    177   Times   Building,   New   York.] 

608,175.  RECIPROCATING  ELECTRIC  DRILL;  H.  Casler,  of  Canastota, 
N.  Y.  App.  filed  March  18,  1898.  In  a  reciprocating  drill,  the  combination 
with  energizing  coils  and  a  magnetic  core  within  the  same,  of  a  casing  for 
the  coils  composed  of  an  exterior  shell,  heads  or  ends  and  an  interior  lining 
tube  all  of  iron  or  steel,  and  united  by  water-tight  joints. 

608,178.  ELECTRICAL  RAIL  BOND  AND  METHOD  OF  SECURING 
SAME  IN  PLACE;  W.  R.  Cock,  of  Plainfield,  N.  L  App.  filed  Dec.  7, 
1897.  The  method  of  securing  a  hollow,  preferably  slightly  conical,  electric 
bond  terminal  in  place  in  a  rail,  which  consists,  first,  in  forcing  the  ter- 
minal into  a  perforation  in  the  rail  and  then  expanding  it  and  clenching 
it  against  the  edge  of  the  perforation  in  the  rail  by  progressively  expanding 
the  hollow  bond  terminal  by  means  contacting  and  acting  at  one  time  only 
on  a  narrow  annular  section  of  the  bond  terminal,  but  successively  on  all 
portions  of  the  bond  to  be  expanded. 

608,211.  SYSTEM  FOR  HEATING  BY  ELECTRICITY;  Jas.  F.  McElroy, 
of  Albany,  N.  Y.  App,  filed  Nov.  16,  1892.  In  an  electric-heating  system, 
the  combination  and  arrangement  of  a  plurality  of  heaters,  consisting  re- 
spectively of  a  plurality  of  heating  sections,  with  single  heaters,  consisting 
of  but  one  heating  section,  so  connected  that  the  single  heaters  may  be 
placed  in  either  circuit  in  which  the  heating  sections  in  the  heaters  con- 
taining a  plurality  of  heating  sections  may  be  placed,  with  means  for  vary- 
ing the  connections. 

608,216.  BATTERY  ZINC;  Dora  Ogden,  of  Columbus,  Ind.  App.  filed  April 
12,  1897.  The  combination  of  a  batter>'  cell,  having  a  cover  provided  with 
an  opening  therethrough  for  the  introduction  of  the  electrodes,  two  or  more 
electrodes  with  stems,  and  means  for  securing  said  stems  within  said  open- 
ing, whereby  the  said  electrodes  may  be  suspended  within  the  cell. 

608,228.  GALVANIC  BATH;  C.  E.  Schnee,  of  Carlsbad,  Austria-Hungary. 
App.  filed  Sept.  14,  1897.  A  galvanic  bathing  apparatus  composed  of  upper 
and  lower  tubs,  insulating  bases  for  supporting  the  same,  a  pair  of  elec- 
trodes projecting  into  each  of  the  tubs,  wires  connecting  the  upper  tubs 
and  leading  to  the  negative  pole,  and  wires  connecting  the  lower  tubs  and 
leading  to  the  positive  pole  of  a  source  of  electric  energy. 

608,234.  INSULATING  CASTER  AND  ELECTRIC  SWITCH  COMBINED; 
A.  W.  Slayton.  of  Tecumsch,  Mich.  App.  filed  May  18,  189S.  An  insulating 
caster,  the  wheel  of  which  is  made  of  glass  combined  with  a  metallic  contact 
arm  pivotally  secured  to  the  metallic  frame  or  support  of  the  caster  and 
adapted  to  form  an  electric  connection  with  the  floor. 


608,246.  ELECTRICAL  SIGNALING  APPARATUS  FOR  TRANSMITTING 
COMMANDS;  C.  Arldt,  of  Berlin,  Germany.  App.  filed  Dec.  29,  1S97. 
In  an  electricallj-  actuated  signaling  apparatus,  the  combination  of  a  trans- 
mitting instrument  comprising  a  closed  wire  coil,  two  diametrically  oppo- 
site rotatable  contacts  supplying  current  thereto,  three  leads  connected  to 
the  coil  at  points  120°  apart  and  a  receiver  consisting  of  three  coils  con- 
nected to  the  leads  and  acting  upon  a  central  rotatable  magnet,  having  a 
pointer  whereby  variation  of  resistance  in  the  transmitter  caused  by  the 
change  of  position  of  its  rotatable  contacts  will  effect  the  movement  of  the 
pointer  in  the  receiver  to  the  corresponding  position  quite  independent  of 
any  variations  in  the  tension  of  the  current  supplied. 

608,249.  ALTERNATING-CURRENT  INDUCTION  MOTOR;  C.  S.  Brad- 
ley, of  Avon,  N.  Y.  App.  filed  Oct.  22,  1895.  An  alternating-current  motor 
provided  with  two  armatures  of  relatively  high  and  low  resistance,  and  in- 
dependent field  magnets  wound  to  develop  rotary  magnetic  fields  of  dif- 
erent  densities  co-operating  therewith. 

608,258.  ELECTRIC  BOND  FOR  RAILWAY  R.MLS;  S.  H.  Harrington, 
of  New  York.  App.  filed  Dec.  10,  1896.  In  an  electric  bond  for  railway 
rails,  the  combination  of  an  iron  or  steel  rail,  having  a  perforation  per- 
formed in  its  web  at  an  acute  angle  to  the  plane  of  the  web  with  a  bond 
ferrule  formed  of  metal  having  greater  conductivity  than  the  metal  of  the 
rail,  said  bond  ferrule  being  inserted  in  and  brought  into  close  contact  with 
the  sides  of  the  perforation  in  the  rail  web,  and  a  bond  body  also  formed  of 
metal  of  greater  conductivity  than  that  of  the  rail,  said  bond  body  being 
inserted  in  the  ferrule. 

608,369.  ELECTRIC  ARC  LAMP;  C.  A.  Pfluger,  of  Chicago,  III.  App.  filed 
Aug.  7,  1895.  In  an  arc-lamp  hanger,  the  combination  of  a  fixed  box  or 
case  with  current-controlling  devices  therein,  tubes  downwardly  projecting 
therefrom  and  carrying  each  one  conductor,  and  means  associated  with  such 
fixed  box  and  adapted  to  engage  the  carbon-rod  tube  of  the  lamp,  so  as  to 
hold  such  lamp  in  position. 

608,277.  ARMATURE  FOR  DYNAMO-ELECTRIC  MACHINES;  E.  H. 
Anderson  and  D.  P.  Thompson,  of  Schenectady,  N.  Y.  App.  filed  Jan. 
8,  1898.  In  a  dynamo-electric  machine,  the  combination  of  a  field  magnet, 
an  armature,  a  toothed  core  therefor  separated  from  the  field  magnet  by  an 
air  gap,  and  air  gaps  in  the  armature  core  arranged  to  divide  the,  field  flux 
into  two  parts. 

608,281.  TROLLEY;  F.  E.  Case,  of  Schenectady,  N.  Y.  App.  filed  June  30. 
1897.    In  a  trolley,  the  combination  of  a  base,  a  combined  lifting  and  bufTer 
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spring  extending  in  one  direction  only  from   the  base,   and  a   pole  socket 
pivoted  to  the  base  at  a  point  below  the  centre  line  of  the  spring. 
608,299.     COMMUTATOR;    \V.   B.   Potter,  of  Schenectady,   N.   Y.     App.   filed 
April  27,  189S.    In  a  commutator,  the  combination  of  a  plurality  of  segments 


No.  6  -8,234. — Insulating  Caster  and  Electric  Switch  Combined. 

separated  from  each  other  by  a  layer  of  insulating  material,  each  segment 
having  substantially  a  slot  straight  across  the  outer  or  face  side,  and  pro- 
vided with  an  armature-lead  slot  and  a  lug  for  securing  it  to  a  support,  and  a 
circumferential  groove  into  which  the  lead  slots  extend  at  a  point  below 
the  wearing  surface  of  the  commutator. 

608.301.  SYSTEM  OF  TRAIN  CONTROL;  E.  W.  Rice,  Jr.,  of  Schenectady, 
N.  Y.  App.  filed  Dec.  31,  1897.  The  combination  of  motor  cars  at  different 
positions  of  a  train,  a  single  conductor  connecting  said  cars,  and  a  switch 
on  one  of  the  motor  cars  for  coupling  the  motor  equipment  of  the  different 
cars  in  series  or  parallel. 

608.302.  SYSTEM  OF  TRAIN  CONTROL;  E.  W.  Rice.  Jr.,  of  Schenectady, 
N.  Y.  App.  filed  March  26,  1898.  In  a  system  of  electric-motor  control,  the 
combination  of  a  controller  for  regulating  the  motor,  and  means  actuated 
by  the  motor  when  acting  as  a  generator  for  moving  the  controller  to  a 
predetermined  position. 

608.307.  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz,  of  Schenectady, 
N.  Y.  App.  filed  July  14,  1894.  The  herein-described  method  of  obtaining 
three-phase  currents,  which  consists  in  connecting  in  series  three  single- 
phase  alternating  generators,  and  deriving  three-phase  currents  from  mains 
taken  from  points  between  said  generators. 

608.308.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  P.  Steinmetz, 
of  Schenectady,  N.   Y.     App.  filed  July  14,   1894.     The  combination  with  a 


No.  608.277 —Armatuhb  for  Dynamo  Ei.kctkic  Maciiinks. 

•ourcc  ol  kllernalinK  cicclromotive  force,  of  maim  Icadlnfc  Ihrrclrom  l<>  n 
diilant  point,  *  plurality  of  aourcct  of  dcpha«cil  alternating  ricctromulivc 
force  in  leriM  acrnx  the  maint,  and  cunncctioni  from  the  Jiinclioni  to  a 
fnullipha<c  Iranilating  device. 
fn(l,30i).  KKfiULATINfi  DYNAMO-ELKCTRIC  MACHINES;  C.  P.  Stein- 
'  mtxu  "I  Schenecladjf.  N.  V.  App.  liird  April  3,1,  iM.  The  method  of  ne- 
cttrinK  a  ttraiitht  comp»>nndinB  curve  in  a  djrnamn-rlprtric  machine  whicli 
crmaiait  In  opeiaiirely  introducing  an  air  gap  Into  llie  niannctic  cimni  m 
a  predetermined  flux. 


608,319.  ELECTRO-MECHANICAL  CLOCK;  H.  G,  Carleton,  of  New  York, 
N.  Y.  App.  filed  Sept.  9,  1897.  The  combination  with  a  door  lock  and  an 
electric  circuit  for  operating  the  same,  of  a  hand-operated  combination 
mechanism  in  said  circuit  comprising  a  rotative  disc,  provided  with  means 
for  indicating  the  position  of  the  combination  mechanism,  an  indicating 
finger  piece  on  the  outer  side  of  the  door  yieldingly  coacting  with  said 
disc,  and  a  circuit  closer  hand-operated  from  the  outer  side  of  the  door. 

608,321.  ELECTRIC  LOCK;  H.  G.  Carleton,  of  New  York,  N.  Y.  App.  filed 
May  24,  1898.  '  In  an  electrically  controlled  lock,  the  combination  with  a 
movable  magnet,  and  its  armature,  of  one  of  the  engaging  parts  of  the  lock, 
such  as  the  latch  or  keeper,  the  parts  being  so  constructed  and  arranged 
that  when  the  magnet  attracts  the  armature  the  magnet  armature  and  the 
engaging   parts   will    move   together. 

608,333.  TELEGRAPHIC  TRANSMITTING  AND  RECEIVING  APPA- 
RATUS; B.  Hoffmann,  of  Paris,  France.  App.  filed  May  5,  1897.  In  a 
printing-telegraph  instrument,  the  type  wheel  of  which  carries  a  double  se- 
ries of  characters  disposed  in  alternate  order  around  its  periphery,  and 
capable  of  displacement  upon  its  spindle  to  an  extent  equal  to  half  the  ad- 
vance of  the  spindle  at  each  movement,  mechanism  for  shifting  and  locking 
"the  type  wheel,  consisting  of  the  combination  with  the  type  wheel  and 
spindle  of  two  spring  catches  adapted  to  lock  the  type  wheel  and  spindle 
together,  in  their  respective  positions,  inclines  carried  on  the  type  wheel 
in  two  positions  corresponding  to  shifting  blanks  or  spaces,  and  the  print- 
ing lever  having  a  bevel  adapted  in  either  of  said  positions  to  disengage 
the  spring  latch,  thereby  unlocking  the  type  wheel,  and  having  a  nose 
adapted  thereupon  to  engage  the  inclines  upon  the  type  wheel  and  turn  the 
latter  to  its  other  position,  whereupon  the  other  spring  catch  engages 
and  again  locks  the  type  wheel  and  spindle  together. 

608,340.  AUTOMATIC  SWITCH  FOR  REGULATING  ELECTRIC  AIR 
COMPRESSORS;  M.  Moseley  and  P.  Funck,  of  Rochester,  N.  Y.  App. 
filed  Nov.  15,  1897.  The  combination  with  an  electric  motor  and  compres- 
sion pump  of  the  automatic  switch  for  controlling  the  motor  circuit,  consist- 
ing of  two  communicating  cylinders  provided  with  pistons,  suitable  in- 
sulated contacts,  one  of  which  is  movable,  and  operated  by  the  movement 
of  one  piston  produced  by  the  admission  of  air  to  its  cylinder  by  the  move- 
ment of  the  other  piston". 

608,343.  ELECTRIC  HEATER;  J.  F.  McElroy,  of  Albany,  N.  Y.  App.  filed 
April  6,  1895.  In  an  electric  heater,  the  combination  of  a  central  core  piece 
carrying  radial  arms  at  either  end,  and  encircling  spring  placed  about  en- 
circling springs  and  extending  longitudinally  parallel  with  the  core  piece,  a 
resistance  wound  upon  said  insulating  bars  and  straining  the  encircling 
springs  against  the  tension  of  the  wire. 

608,389.  RAPID  TELEGRAPHIC  TRANSMISSION  ON  CABLE  LINES; 
C.  Langdon  Davies,  of  London,  England.  App.  filed  June  25,  1896.  The 
combination  with  a  key  and  a  source  of  electromotive  force  for  transmitting 
telegraphic  signals  over  a  line  or  cable  circuit,  of  an  electromagnet  actuated 
following  the  closing  of  the  key  to  disconnect  the  line  from  the  source  of 
the  electromotive  force  before  the  current  from  said  source  has  risen  in  the 
line  to  its  effective  maximum. 

608,412.  JOINT  FOR  ELECTRIC  CONDUCTORS;  H.  S.  Patten,  of  Mont- 
clair,  and  Wm.  Maver,  of  Jersey  City,  N.  J.  App.  filed  Dec.  31,  1897.  The 
combination  with  the  conductors  and  their  insulating  coverings,  of  coup- 
lings to  which  the  ends  of  the  conductors  are  soldered  or  otherwise  per- 
manently connected,  such  couplings  having  lapping  ends  with  closely  fit- 
ting surfaces,  and  a  clamping  device  for  holding  them  together. 

608,497.  ELECTRIC  HEADLIGHT  LAMP;  H.  P.  Wellman,  of  Ashland. 
Ky.     App.  filed  Dec.   10,  1897.     In  an  electric  lamp  having  upper  and  lower 


No.  f)o8,.l2i.— liii'.t:Tiuc  Lock. 


rarlinn  rodi,  lirackela  supporting  «.lld  rods,  one  of  said  lirackrls  liaviuK  an 
electric  terminal,  nnil  ovcrh.inKing  cars,  an  insulnlipg  disc  with  which  one 
of  Raid  rods  cnKageii  having  nn  atni  for  conlncling  wilh  said  terminal,  and 
nl»n  arma  for  engaginK  «niJ  eiir». 

608,504.  TKLKI'IKINKTKANSMITTKK  AHM  AND  ITS  ATTAllIM  KNT; 
W.  J.  Ilarr,  of  Aslilnbula,  Ohio.  App.  filed  Oct.  .vi.  1897.  The  conibin.ilion. 
wilh  the  baic  having  n  ninulll  and  Ininiiionii,,  the  transmitlir  arm  and  a 
hearing  cap,  of  a  apring  nccurcd  between  said  cap  and  arm,  ami  brariuK  mi 
the  Irtinnion*. 

h».<,\j.  HAIIKKV  ICI.ia'TRODE;  II.  W.  Wilkinson,  ..(  M.mnl  Vcnioii, 
f)hin.  App.  filed  June  10,  1897.  A  grid  having  pockets  formed  in  plate 
■rriions,  -.aid  srriioin  being  aecured  side  by  side  vertically  to  a  supporting 
plate. 
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A  FRENCH  ELECTRIC  LIGHT  STATION. 

A  brief  (k-scription  is  given  on  another  page  of  the  new  central 
station  of  the  Paris  Gompressed  Air  Company,  a  concern  which 
is  one  of  the  largest  concessionaires  for  electric  lighting  in  the 
French  capital.  The  general  plan  on  which  the  lighting  system  of 
this  company  is  laid  ont  is  one  which  has  never  come  into  use  in 
this  country,  being  what  is  known  as  the  five-wire  system,  making 
use  of  an  extension  of  tl\e  three-wire  principle.  Current  is  gen- 
erated at  500  volts  and  distributed  on  two-wire  feeders  'to  substa- 
tions wherein  are  storage  batteries  connected  across  the  mains, 
from  which  run  five-wire  distribution  systems,  the  pressure  being 
eiiualizcd  between  the  four  lo-volt  circuits  of  the  distribu- 
tion system,  in  series, with  each  other  by  means  of  batteries.  In 
this  way  a  great  economy  of  copper  is  effected  over  the  ordinary 
three-wire  system,  the  outside  wires  being  for  the  same  load,  drop 
and  distance  but  one-quarter  the  size  of  ■  those  required  with  220 
volts,  and  no  neutral  is  used  between  the  substations  and  the  main 
generating  plant.  The  battery  substations,  of  course,  require  some 
attendance,  but  storage  batteries  are  now  recognized  as  a  profitable 
accessory  in  all  direct-current  systems  with  a  fluctuating  load 
curve,  and  undoubtedly  the  location  of  the  batteries  at  the  centres 
of  distribution  instead  of  at  the  generating  station  is  a  great  ad- 
vantage in  that  it  improves  the  load  factor  on  the  feeders. 


The  system  is  interesting  in  that  it  occupies  a  position  some- 
where between  the  low-tension  direct-current'  systems  and  the 
high-tension  alternating-current  systems,  requiring,  in  common 
with  low-tension  systems,  a  greater  amount  of  copper  than  do  the 
latter,  and  in  common  with  first-class  alternating  systems  the  sub- 
stations not  required  with  simple  low-tension  plants.  Com- 
pared with  the  latest  American  practice  of  alternating  current  gen- 
eration and  transmission  with  rotary  substations  and  direct-current 
distribution,  it  appears  at  quite  a  disadvantage.  The  latter  allows 
the  use  of  a  transmission  voltage  ten  times  as  high  as  is  used  in 
the  French  station  referred  to,  resulting  in  a  reduction  of  the  cop- 
per used  in  transmission  by  99  per  cent.,  and  also  allows  the  use 
of  larger,  more  efficient  and  less  complicated  generators.  The 
large  number  of  units  (23)  planned  for  in  the  French  station  is 
undoubtedly  due  to  the  inexperience  in  the  construction  of  larger 
sizes  of  direct-current  machines  than  that  adopted,  which  is  1000 
horse-power.  Rotaries  appear  somewhat  at  a  disadvantage  in  com- 
parison with  the  motor-driven  boosters  used  in  the  French  system, 
while  storage  batteries  may  or  may  not  be  used  with  a  rotary  plant. 
A  five-wire  distribution  may  be  used  with  the  latter,  i^  the  corre- 
sponding economy  of  copper  outweighs  the  disadvantage  of  higher 
voltage  in  the  distribution  circuits,  or  a  three-wire  system  may  be 
used  if  the  reverse  is  the  case. 


ENQINEERINQ  EDUCATION  AND  CHARACTER. 

The  objects  of  education  are  to  provide  the  student  with  useful 
information,  to  train  his  mind  to  habits  of  orderly  thought,  and  to 
form  his  character  in  the  mould  of  propriety.  The  curricula  of 
schools  have  suffered  a  gradual  but  widespread  evolution  during  the 
last  century,  many  subjects  that  once  formed  the  essentials  of  a 
school  course  having  disappeared  entirely,  many  more  having  sunk 
into  relatively  unimportant  esteem,  while  new  subjects  have  taken 
their  places  and  new  ideas  permeated  the  communities  of  learning. 
It  has  not  been  very  long  since  the  compulsory  study  of   Greek  was 
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a  feature  of  our  college  courses.     It  is  only  within  very  recent  years  of    several  Innulred  thousand    alternations    per  second  are   fortu- 

that  engineering  and  technical  education  have  appeared  as  part  of  nately  easily  generated   by   the   simple   discharge   of    a   condenser 

the  programme  of  institutions  of  learning.  through  an  inductive  path,  the  main  difficulty  in  producing  them 

^    .                    .,  ,               ,                  ^'      ,                                 11-  being  the  means  of    again  starting  the  oscillations  whenever  they 
It  IS  not  possible  to  make  anj'  general  statement  as  to  the  relative 

r  .              .        .                                ,  die  out.  as,  of    course,  they  do  in  a  very  small  fraction  of    a  sec- 
values  of  various  sorts  of  instruction,  because  so  many  factors  enter 

,  ,                         .  .            ,               ,        .^           ,.         ■  1    1  ond.    The  electrical  method  by  means  of   a  discharge  is,  of   course, 

the  problem  presented  by  each  case;  but  it  can  be  said  that  some  • 

.  .     ^       ^.       ,              ,    .^        fl-     i  r       It,     r          1-          r     1  extremely  wasteful,  and  mechanical  devices  for  this  purpose  have 

sorts  ot  instruction  have  a  better  effect  for  the  formation  of  char-  ^ 

-J  ^,      ,-         ,•           ■       •     •   1         .-            ii     ^1           .1               A  heretofore  been  very  troublesome,  particularly  in  the  contacts, 

acter  and  the  founding  oi  principles  ol  morality  than  others,  and  -^                             '^ 

conspicuous  among  these  is  instruction  in  engineering.  That  this  Mr.  Tesla  has  been  working  at  this  problem  for  some  years,  rec- 
claim  should  be  urged  may  seem  strange  at  first,  but  when, it  is  con-  ognizing  that  its  solution  was  essential  to  the  success  of  the  com- 
sidered  that  engineering  means  the  adaptation  of  natural  laws  to  mercial  application  of  such  currents.  The  results  of  this  work  ap- 
beneficent  purposes;  that  high  accuracy  and  absolute  honesty  of  pear  in  these  recently  issued  patents.  In  general  he  uses  a  jet  con- 
thought  are  essential  to  the  success  of  an  engineering  career;  that  tact  for  the  make  and  break  device  or  circuit  interrupter  similar  to 
least  of  all  men  may  the  engineer  deceive  himself  or  argue  himself  the  jets  used  in  laboratory  work  for  brief  contacts  in  the  determi- 
into  belief  in  dogmatic  assertion— then  it  will  be  seen  at  once  that  nation  of  the  wave  form  of  alternators,  etc.  Mercury  is  preferred, 
proper  training  in  this  profession  contains  just  the  discipline  needed  owing  to  the  high  specific  resistance  of  its  vapor,  and  the  low  re- 
for  the  foundation  of  the  highest  character.  Furthermore,  the  very  sistance  of  the  liquid  and  a  form  in  which  jet  meets  jet  possesses 
materiel  of  his  profession  brings  the  engineer  into  contact  with  the  advantages,  as  in  this  case  there  is  no  sparking  to  or  from  a  solid 
unchanging  laws  of  nature,  makes  him  familiar  with  the  operations  „,etal.  Further,  the  contacts  are  made  in  an  inclosed  chamber 
of  absolute  principles,  teaches  him  to  reason  his  conclusions  with  ^^^iid.  with  some  inert  gas,  if  necessary  under  considerable  pres- 
perfect  honesty  from  known  grounds,  and  hence  makes  him  think  ^^,^^  jf  atmospheric  pressure  is  used,  the  apparatus  is  simply  her- 
slraight  and  think  the  truth— the  first  essentials  to  good  character.  metically  sealed,  the  small  amount  of  oxygen  contained  within  be- 
The  admirable  essay  of  Mr.  H.  G.  Prout  on  this  subject,  from  ing  soon  absorbed  by  oxidation,  leaving  an  inert  insulating  me- 
which  an  extract  was  printed  in  the  last  issue  of  The  Electrical  dium  of  nitrogen.  If  pressure  is  desired— and  high  pressure  cuts 
World,  contains  much  worthy  of  serious  thought.  Long  have  the  down  the  arcing  of  such  devices  even  more  than  does  a  high  vacuo 
"humanities"  been  extolled  as  the  proper  food  for  growing  minds,  —anhydrous  liquid  ammonia  may  be  used,  the  minute  sparks  grad- 
and  generations  of  boys  have  plodded  over  the  same  weary  course  of  uaHy  dissociating  the  ammonia  into  its  elements,  hydrogen  and 
classics  and  fable,  of  historj'  and  grammar,  of  myth  and  speculation.  nitrogen,  the  former  diffusing  through  the  containing  walls,  leav- 
Are  these  things  as  good  as  the  study  of  nature?    Is  a  rule  of  syntax  ing  inert  nitrogen  under  pressure. 

a  more  excellent  basis  for  mental  training  than  Ohm's  law?     Is  a  ,^,       ,     .                       ,        ,                ,  .                     .■  r     ,      ,         -.i 

The  designer  states  that  these  machines  run    satisfactorily,  witn- 

chemical  formula  less  interesting  than  a  conjugation?    Are  we  not,  ,  .  .  ■  ■     , 

,,,...                  ,          ,  out   apparent   change   m   the   liquid,   and  requiring  a   surprisingly 

alter  all,  beginning  to  acknowledge  the  mistake  that  has  bound  .                               ,        .                  , 

,   .      ,  small  amount  of    attention,  small  instruments  transforming  several 

generations  to  waste  their  youth  in  the  contemplation  and  study  of  .,.,., 

,     ,              .           .            ,  ,       '      ,                                ,   ,  horse-power  continuously  for  long  periods  with  no  attention  wliat- 

purely   human   inventions  of  law  and  government  and   language,  ,   . 

,         ,        .    ,                   ,                 ,    ,         ,                    ,      ,          ,  .  ,  ever.     More  than  this,  he  also  states  that  the  efticiency  of    con- 

wnen  the  whole  cosmos  has  appealed  to  them  to  study  that  which  ,  .   ,    , 

,        ,              ,,  version  between  the.  direct  current  supplied  and  the  high  frequen- 
ts eternal  and  natural? 

cy  current  obtained,  the  latter  being  measured  by  calorimetric  meth- 

Good  character  is  inability  to  do  willful  wrong.    The  nearer  that  ods,  is  as  high  as  95  per  cent.    This  being  the  case,  the  use  of  such 

one  can  come  to  emulating  the  precision  and  accuracy  of  natural  currents  for  lighting  purposes  may  be  expected  as  soon  as  the  lu- 

law  in  his  own  conduct,  the  nearer  he  will  approach  to  that  perfec-  niinous  efficiency  of   exhausted  bulbs  or  tubes  under  the  action  of 

tion  of  character  which  is,  or  ought  to  be,  the  object  of  education.  gin-h  currents  approaches  or  exceeds  that  of    the  incandescent  fil- 

In  no  country  has  engineering  and  technical  education   been   so  anient,  the  fulfillment  of    which  condition   Mr.  Tesla  confidently 

widespread  as  in  this,  and  nowhere  is  there  a  finer  national  charac-  p.omises.    Such  currents  may  also  find  a  wide  application  in  other 

tcr.    The  engineer  must,  willingly  or  not,  be  a  man  of  precise  de-  {^^.\^^^  Q^e  ^f    ^^.\^\^\^  j^  ti,,;  electro-chemical,  for  the  production  of 

portmcnt.     To  quote  Mr.   Prout:  "Nature,  calm  and  unrelenting,  s„<,i,  compounds  as  ozone,  in  which  high-fretiuency  currents  are 

always  stands  looking  at  him.    No  other  man  in  the  world  has  such  s^jj  j^  gj^.j,  ^  ,„„j.h  greater  output  per  unit  of    energy  than  those 

stern  and  unceasing  discipline";  and  so,  therefore,  no  other  man  „{    frequencies  now   used.     Other   chemical   conversions  are  also 

has  so  good  a  chance  for  the  development  of  a  firm  and  just  charac-  ^^^^y^^^  accomplished  by  the  same  means,  a  promising  one  being 

ter,  based  on  the  actualities  of  things  and  founded  upon  the  im-  „,^.   o^jdation   of    atmospheric  nitrogen,   giving,   if    commercially 

mutable  truths  of  nature.           practicable,   promise  of    an   enornmns  use  of    electrical  energy   in 

-ri •     „     1,                        1-1          ■     1     »  •  1                 .•  the   prr)ductii)ii   of    nitrates   and   1  it  her   nitrogenous   substances,    for 

1  here  15  perhaps  no  professional  or  industrial  occupation  more  1 

educating  than   original   research   into   the  laws  of  nature.     This  ^^•'"^"''  "'"^'  '^  ■''  H'-t""  ''eman.l  in  llu-  .nls. 

duty  falls  to  the  physicist,  the  chemist,  the  engineer  and  others.  The  Qrowing;  Importance  of  the  Storage  Battery. 

While   the   financier   and   the   business  man   is   to   a   large   extent  ]„   ;,   |,;,,„.r  read   belnn-   llu     IsuKiuecrs'    Club    of     Philadelphia 

selfiahly  unbuilding  his  own  interests  by  tearing  down  those  of  his  Joseph  Appleton  slate's  that  in  llie  history  of  the  electrical  industry 

competitors,  the  engineer's  sclf-intcrcst  is  best  attained  by  work  '"  '''c  United  States  there  is  probably  no  branch  which  has  shown 

which  adds  to  man's  control  over  nature,  aids  the  advancement  of  ■''"'^''  "''  ^•''1''''  K"""""'  '"'^  '"  "'<•■  ^''•^'^  "'  ""^  ^'"'■•''K"--  '^■■'*'"y  ''uring  the 

.....            ,  .      ,       ,          ,                  ,            ,    ,      .  last  llirec  years.     I  he  following  figures  show  the  enormous  increase 

civilization  and  is  Ihcrclorc  the  truest  form  ot  allruiMii.  1             .1  ■     .•          .1        1          1              .   t  11      .   .       1    1        1                  . 

(hiring  this  lime;  lliey  have  lieeii  e.treliilly  compMeii  and  represent 

the  actual  weight  of  stfirage  battery  plates  installed.     The  wciclit  is 

TMK  l>fiVi;i-<>l'MK>r  OP  MKIH  PRRQUBNCV  CURRENTS  I  Ok  I'HACTICAI,  .1     .      j      i   .          1                 11                .it             .                      11              1 

Ai'PllCATioss  '           plates  alone  and  iloes  not   iiicludr  i-oiil.iining   cells,  acids, 

'Ihcrc  will  l>p  found  in  another  p.irt  of    this  pain-r  a  d<scni>lioii  "          „                                                                                      ,, 

'  '    '  '  in94 ,14<;,ooo  lbs. 

of   an  extensive  line  of   interrupters  nr  circuit  make  and  break  de-  iX^   1,1  ij.800     " 

vice-  lately  patented  by  Mr.  Nikola  T*sla  (or  use  in  the  production  iHo'i                                                     . .  .,l,.?i.'i.,?on    " 

oi    high-frequency  currents.    Oscillatory  currents  with  a  lrcf|ucnry  '**'"   . . .  .3,6o7„'5oo 
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A  Parisian  Electric  Light  Station.' 


HI--  Paris  Compressed  Air 
Company  has  recently  put  in 
operation  one  of  the  most 
elaborate  electric  lighting  in- 
stallations in  Europe.  In 
many  respects  this  installation 
is  entirely  different  from 
American  practice,  notably  in 
the  methods  of  conduction 
md  distribution  and  in  the  ar- 
rangement of  the  engines  and 
generating  machinery. 
The  new  plant,  situated  on  the  Quai  de  Jemmapes  in  order  to 
receive  its  coal  direct  from  boa«s  on  the  St.  Martin  Canal,  occupies 
a  site  about  190  x  290  feet,  which  is  entirely  covered  by  a  building 
of  considerable  height,  shown  in  the  accompanying  initial.  This 
building  is  divided  into  twenty-three  practically  similar  parts  or 
bays  by  vertical  divisions,  each  part  forming  a  complete  generating 
unit  and  containing  coal  and  water  supply,  boilers,  engines,  dyna- 
mos, etc.     A  storage  battery  of  considerable  size  is  also  installed  to 


level  also  provides  an  insurance  against  delays  due  to  the  breakage 
of  the  coal-conveying  system. 

Feed  water  is  taken,  through  meters,  from  the  city  supply,  and  is 
]-uni.e.i  1)1. wr(^  use  u_,  yuia.iun.  .vii  unaergrouiia  reservoir  con- 
taining a  reserve  of  330,000  gallons  of  the  filtered  water  is  under  the 
floor  of  the  pump  room.  Both  electric  and  steam  pumps  are  used 
lor  raising  the  water  to  the  level  of  the  boilers,  and  a  reserve  sup- 
ply of  20,000  gallons  of  unliltered  water  is  kept  in  a  tower  surmount- 
ing the  buildings.  Condensation  water  is  taken  from  the  canal  in 
front  of  the  buildings  through  a  4-foot  conduit  and  circulates  in  a 
sort  of  race-way  around  the  building,  returning  to  the  main  canal 
through  two  35-inch  pipes. 

Each  of  the  twenty-three  divisions  of  the  building  contains  four 
boilers  of  the  water-tube  variety,  each  producing  5500  pounds  of 
steam  per  hour  at  a  presure  of  115  pounds.  Three  of  these  boilers 
can  take  care  of  one  of  the  generating  sets  to  which  they  are  at- 
tached, and  the  danger  of  stoppage  due  to  accidents  to  them  is  thus 
much  diminished.  Steam  pumps  are  used  for  feeding,  each  battery  ■ 
of  boilers  having  two  pumps,  either  of  which  is  sufficiently  large  to 
supply  the  four.  A  common  stack  for  each  battery  of  four  boilers 
is  provided,  so  that  there  will  be  in  all  twenty-three  stacks  rising 
from  the  building  when  the  entire  plant  is  installed.     At  present  but 
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aid  in  steadying  the  load  and  for  otlicr  i)urposes.  and  provision  is 
made  for  a  supply  of  filtered  water  and  some  storage  of  coal. 

Coal  arriving  in  boats  at  the  front  of  the  building  is  taken  by  a 
conveyor  to  a  point  in  the  cellar,  where  it  is  delivered  to  elevators 
and  carried  to  a  distributing  conveyor  in  the  roof.  This  distributes 
the  coal  among  the  twenty-iliree  bins  of  the  various  units  of  the 
generating  plant.  .Ml  the  elevating  and  conveying  machinery  is 
operated  by  electric  motors,  .An  auxiliary  supply  system  consisting 
of  ;in  elevator  in  which  co;d  in  carls  can  be  taken  up  to  the  boiler 


seven  of  the  groups  are  in  place,  four  more  being  in  course  of  con- 
struction.^ 

Coal  from  the  storage  bins  above  the  boilers  descends  by  gravity 
to  the  floor  in  front  of  the  fire  doors  and  is  stoked  by  hand.  A 
tramway  on  the  same  level  is  used  for  the  carrying  away  of  ashes. 
and  can  be  'used  for  coal  in  an  emergency. 

Each  of  the  generating  sets  consists  of  a  vertical  two-cylinder 
compound  engine  direct  connected  to  a  direct-current  dynamo  of 
about  750-kw  capacity.    .A  Corliss  valve  gear  is  used  on  both  cylin- 
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ders,  with  detachable  cut  off  on  the  high-pressure  cyHnder  only. 
The  high-pressure  cylinder  is  jacketed  with  steam  at  the  boiler  pres- 
sure, 115  pounds,  and  the  jacket  of  the  low-pressure  cylinder  forms 
the  intermediate  receiver.  >The  engines  run  at  the  low  speed  of  70 
r.  p.  m.  and  at  this  velocity  give  1200  horse-power.  The  dynamos 
are  of  the  internal  field  Gramme-ring  type,  similar  to  the  familiar 
Siemens-Halske- machine,  the  outer  elements  of  the  armature  wind- 
ing forming  the  commutator.  The  field  magnet,  of  twelve  poles,  is 
boiled  to  the  bed  plate  of  the  machine,  the  armature  carried  on  a 
spider  overhanging  it.  On  the  smooth  core  of  the  armature  the 
winding  of  bar  copper  is  laid  up  of  parts  consisting  of  straight 
bars  for  the  outer  surface  and  U-shaped  pieces  surrounding  the 
other  three  surfaces  of  the  ring.  All  joints  are  heavily  swaged  and 
soldered.  Twelve  brushes  carried  on  a  star-shaped  casting  com- 
plete the  machine.  At  the  normal  speed  and  e-xcitation  the  output 
can  be  either  1500  amperes  at  500  volts  or  1200  amperes  at  600  volts. 
The  exciting  winding  is  of  the  simple  shunt  variety,  1500  watts 
being  used  in  the  field.  At  full  load  the  efficiency  is  stated  to  be 
above  92  per  cent. 

The  svstem  of  distribution  is  by  sub-stations  containing  accumu- 


In  a  plant  of  such  size  the  need  for  some  signal  system  between 
the  main  switchboard  and  the  dynamos  is  apparent.  On  each  panel 
of  the  main  board  is  mounted  a  number  of  buttons  connected  with 
an  annunciator  at  the  corresponding  machine. 

For  the  various  sub-stations  the  pressure  at  the  bus  t^ars  in  the 
central  plant  is  not  the  same.  Pressure  wires  are  run  from  each  of 
these  to  the  distributing  board  and  the  voltage  governed  in  accord- 
ance with  the  requirements  of  the  sub-station.  Several  independent 
cables  connect  each  station  with  the  central  plant,  and  these  are  cut 
in  or  out  as  the  load  rises  and  falls  in  order  to  maintain  the  drop  as 
nearly  constant  as  possible. 

On  account  of  the  fluctuations  of  voltage  at  the  bus  bars  an  inde- 
pendent plant  is  used  for  lighting  the  jtation.  This  consists  of  a 
220-v6lt  50-kw  dynamo  driven  by  a  motor  on  the  main  circuit,  and  a 
battery  of  accumulators. 

Of  the  several  sub-stations  the  most  important  is  that  of  the  Rue 
de  Mauconseil.  This  contains  twelve  batteries  of  280  elements  each, 
each  battery  having  an  output  of  2200  ampere-hours  at  the  normal 
discharge  of  300  amperes.  Charging  is  accomplished  by  the  aid  of 
boosters,   which   may   also   be   used   to    charge    independently   any 
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lators,  these  being  fed  by  the  soo-volt  current  from  the  main  iilant 
and  in  turn  (ecclinfc  s-wire  illMribulinK  systems.  The  switchboard 
presents  no  great  novelty  o(  construction,  except  in  tlie  swilclies 
connecting  the  dynamos  to  the  bus  bars.  These  are  controlled  by 
clectromaRnels  actuated  by  the  current  from  the  machini.-.  It  tin- 
speed  of  the  machine  falls  so  that  the  current  reverses  in  it  and 
lends  to  "motor"  it  the  switches  automatically  fipen.  In  discon- 
necting a  machine  the  process  is  simply  to  shut  niT  the  steam,  the 
magnetic  switch  opening  as  soon  as  the  speed  is  sufficiently  reijurrd. 


qurirliT  of  llu-  b.itlcrii's  lli:il  ni:iy  be  run  dmvM.  Tlic-  hiMi-.UTS  an- 
niDliir  driven,  of  (our  poles,  and  Kiving  from  10  lo  lOo  volts  lift  in 
the  voIlaRc  under  currents  up  to  400  amperes,  h'lom  the  sub-slation 
a  fivi-wiro  circuit  having  no  volts  between  each  pair  of  wires  is 
distribiiled.  I-"or  this  purpose  armored  cables  are  used,  laid  directly 
in  the  carlh.  the  only  precaution  taken  being  to  surroimd  llu-ni  willi 
a  layer  of  sand  so  that  water  drains  away  from  them  easily. 

Tlic  illustrations  shown  lierewilli  ate  iMiblislud    by  courtesy  of 
"l.c  Gi'iiie  Civil." 
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Hr.  Tesla's  Clrcui*  Interrupters. 

For  tlie  production  of  intermittent  currents  tor  use  in  obtaining 
oscillatory  currents  of  very  high  frequency  by  means  of  charging 
a  circuit  possessing  capacity  and  self-induction,  Mr.  Nikola  Tesla 
has  designed  a  large  number  of  interrupters  or  make  and  break 
dc\  ices  embodring  many  ingenious  features.  These  interrupters, 
or,  aS  Mr.  Tesla  calls  them,  circuit  controllers,  were  patented  in  a 
group  of  patents  issued  August  16,  i8g8. 

In  order  to  make  clear  the  purpose  of  these  devices  it  may  be  well 
to  .^ive  an  untechnical  explanation  of  the  means  of  producing  high 
frequency  or  oscillatory  currents.  Whenever  a  charged  condenser 
is  short  circuited  through  a  circuit  containing  self-induction  the 
sudden  rush  of  current,  by  an  action  analogous  with  mechanical 
inertia,  over-di'scharges  the  condenser,  charging  it  up  in  the  re- 
verse direction;  this  again  discharges  the  other  way,  again  revers- 
ing me  charge  in  the  condenser,  and  so  on,  the  oscillations  gradu- 
ally dying  out  at  a  rate  dependent  on  the  resistance  of  the  circuit. 
With  ordinary  Leyden  jars  and  the  small  self-induction  obtained 
by  a  few  turns  in  air,  these  oscillations  have  a  frequency  of  sev- 
eral hundred  thousand  alternations  per  second,  this  frequency  run- 
ning up  as  the  capacity  of  the  condenser  or  the  amount  of  the 
self-induction  is  diminished,  being,  in  fact,  inversely  proportional 
to  the  square  root  of  >the  product  of  the  capacity  and  the  seli- 
induction.  To  start  such  an  action  the  condenser  must  first  be 
charged  and  then  closed  on  its  discharge  circuit.  The  simplest 
way  of  accomplishing  this,  and  the  means  most  commonly  used,  is 
to  insert  a  spark  gap  in  the  circuit  and  in  shunt  with  this  spark 
gap  connect  the  secondary  of  a  high-voltage  transformer  supplied 
with  ordinary  alternating^  current,  or  the  secondary  of  an  induc- 
tion coil.  The  action,  then,  is  as  follows:  As  the  voltage  rises  in 
the  transformer  the  condenser  is  gradually  charged  until  the  pres- 
sure gets  so  high  that  it  jumps  across  the  spark  gap.  The  spark  or 
arc  here  formed  is  of  such  a  low  resistance  that  the  condenser  and 
its  discharge  circuit  are  practically  short  circuited  through  it,  and 
the  oscillations  continue  for  a  short  while,  until  the  arc  dies  out, 
the  action  being  repeated  at  the  next  reversal  of  the  alternating 
current  supplied. 

Such  a  method  is  extremely  wasteful  of  power,  for  two  reasons. 
First,  because  the  secondary  of  the  transformer  is  short  circuited 
just  at  the  peak  of  the  wave;  and,  second,  because  the  arc  or  spark 
offers  some  resistance  to  the  high-frequency  oscillations,  which, 
therefore,  die  out  more  quickly  than  they  would  if  they  were  not 
opposed  in  this  way.  A  far  better  plan,  therefore,  is  the  use  of  a 
mechanical  interrupter,  such  as  those  described  below,  the  action 
of  which  can  best  be  understood  by  a  reference  to  Fig.  3.  Here 
A  A  are  the  terminals  of  the  source  of  supply,  which  may  be  either 
direct  or  alternating  current  at  commercial  pressures,  100,  20a,  500 
or  1000  volts.  A'  is  a  highly  inductive  coil  which  should  be  wound 
on  iron.  A"  is  the  condenser,  B  a  small  self-induction,  and  C  the 
interrupter.  The  action  is  as  follows:  When  the  circuit  is  open  at 
C.  the  pressure  applied  from  the  source  of  supply  acts  through  A' 
and  P  to  charge  the  condenser.  A".  Suddenly  A"  and  B  are  short 
circuited  through  the  interrupter,  C,  and  the  condenser  discharges 
with  oscillations,  occurring  perhaps  several  hundred  thousand  times 
per  second.  These  gradually  die  out,  becoming  negligible  after  per- 
haps 200  or  300  oscillations,  when  the  circuit  is  suddenly  opened 
again  at  C.  It  should  be  noted  that  C.  besides  short  circuiting  the 
condenser  through  its  slight  self-induction,  B.  has  also  short  cir- 
cuited the  source  of  supply  connected  to  the  terminals.  A  A, 
through  the  inductive  coil,  .-('.  This  short  circuit  is  so  brief,  how- 
ever, that  the  incoming  current  has  not  had  time  to  rise  to  an  un- 
desirable strength,  but  has  been  held  back  Ijy  the  self-induction  of 
A'.  It  has  also  while  rising  been  storing  up.  so  to  speak,  a  cer» 
tain  amount  of  energy  in  the  magnetic  circuit  of  A'.  Now,  when 
the  circuit  at  C  is  again  opened,  this  current,  passing  through  A', 
tends  to  persist,  owing  to  the  self-induction  therein,  and  charges 
the  condenser  ./"  up  to  a  voltage  considerably  higher  than  that  of 
the  source  of  supply,  the  energy  absorbed  in  the  magnetic  circuit 
of  A'  passing  out  thus  into  the  condenser  A",  charging  it  to  a  high 
voltage,  the  interrupter,  C.  afterward  short  circuiting  this  and  al- 
lowing the  current  to  oscillate  again  through  the  discharge  cir- 
cuit, B. 

Thus  the  interrupter.  C.  inductive  coil.  A',  and  the  source  of  sup- 
ply act  to  open  the  condenser  circuit  for  a  brief  instant  and  charge 
the  condcn.ser  by  a  sort  of  electrical  blow,  immediately  .short  cir- 
cuiting it  again  and  allowing  it  to  discharge  in  oscillations.     If   the 


condenser  discharge  circuit  is  tuned  to  a  frequency  of,  say,  300,000 
per  second,  and  its  resistance  is  such  that  300  oscillations  take 
place  before  they  die  down  to  a  negligible  value,  the  interrupter.  C, 
sh<juld  make  and  break  the  circuit  about  1000  times  a  second. 
There  will  then  exist  in  the  condenser  discharge  circuit,  B,  a  cycle 
somewhat  as  follows:  .\  sudden  surging  charge  followed  by  an 
oscillatory  discharge,  starting  with  high  waves,  which  gradually 
die  down  until  interrupted  by  the  next  surging  charge,  etc.  Owing 
to  the  enormous  frequency  of  these  oscillatory  discharges,  they  can 
be  transformed  by  ordinary  double-winding,  stationary  alternating 
transformers,  with  a  \  ery  small  amount  of  material  for  their  ca- 
pacity, since  the  capacity  of  any  transformer  is  proportional  to  the 
rate  of  change  of  lines  of  force,  and  is  hence  proportional  to  the 
frequency  of  the  alternating  currents  therein.  So  high  is  this  fre- 
quency that  an  air  magnetic  circuit  is.  all  that  is  necessary,  iron,  in 
fact,  being  a  disadvantage,  owing  to  the  energy,  lost  within  it  in 
eddy  currents  and  hysteresis,  with  such  a  high  frequency.  In  the 
hgure.  B  represents  the  primary  of  such  a  high-frequency  air 
transformer.  B'  being  the  secondary,  with  a  winding  of  more  turns 
^o  obtain  higher  tension,  the  output  of  which  is  delivered  to  any 
translating  devices,  as  B". 
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The  distinguishing  feature  of  the  devices  described  below  is 
the  use  of  a  liquid  for  one  or  both  of  the  contacts  of  the  make 
and  break  devices,  this  liquid  preferably  being  mercury,  acting  in 
some  instances  in  the  form  of  a  jet  and  in  other  cases  as  a  surface 
witli  which  a  solid  conductor  makes  and  breaks  a  contact.  Inge- 
nious applications  are  also  made  of  other  principles,  such  as  the 
use  of  a  liquid  dielectric  between  the  contacts,  inert  gases  under 
high  pressure,  jets  meeting  each  other,  etc.;  -and  all  the  instruments 
are  worked  out  with  great  perfection  of  detail  for  continuous  and 
practically  frictionless  running,  such  as  to  require  a  minimum  of  at- 
tention. 

The  requirements  of  such  an  instrument  are  well  stated  in  the 
patent  specifications,  as  follows:  The  capability  of  effecting  an  ex- 
tremely rapid  interruption  and  completion  of  the  circuit,  the  lat- 
ter being  positive  and  abrupt;  the  apparatus  not  to  be  liable  to  de- 
rangement, and  capable  of  prolonged  use  without  attention  or  ad- 
justment. 

Of  the  various  types  described  the  first  is  that  shown  in  cross  sec- 
tion in  Fig.  I.  This  consists  of  an  inclosing  shell,  F,  arranged  to  be 
rapidly  rotated  by  means  of  a  motor  coupled  to  the  shaft  shown 
at  the  left,  and  containing  two  liquids  of  different  specific  gravities, 
that  with  the  higher  specific  gravity  being  a  conductor  and  the 
other  an  insulator;  preferably  the  conductor  is  mercury,  the  in- 
sulator being  some  hydrocarbon.  When  the  shaft  and  shell  men- 
tioned are  rapidly  rotated  the  mercury  flies  to  the  periphery  by 
centrifugal  force  and  forms  a  ring  shown  at  R.  the  other  liquid 
forming  an  inner  ring,  as  shown  at  5".  Within  the  shell  is  an  arm, 
/.,  supported  on  a  non-rotating  shaft,  H.  carrying  a  wheel,  .1/,  with 
projecting  points  sufliciently  long  to  touch  the  mercury,  R.  As  the 
liquids  revolve  they  rotate  this  wheel  at  high  speed,  the  points  of 
which  successively  and  repeatedly  dip  into  the  mercury  rim  and 
leave  it  again,  the  relative  motion  being  a  hypo-cycloid.  The  in- 
sulating liquid,  under  considerable  pressure,  owing  to  centrifugal 
action,  forces  itself   between  the  mercury  and  the  points  as  the  lat- 
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ter  recede  and  extinguishes  the  arcs  which  tend  to  iorni  across 
these^aps.  Other  figures  attached  to  the  same  patent  show  the 
machine  assembled  with  a  motor,  condenser  and  transformer. 

The  next  patent  describes  the  waste  of  energy  which  occurs  dur- 
ing -The  periods  of  make  and  break,  or  Iioth.  due  to  the  passage 
of  the  current  through  an  arc  formed  between  the  terminals;  this 
loss  of  energy  is  said  to  be  generally  such  as  to  render  impossible 
a  practical  and  economical  conversion  of  considerable  amounts 
of  electrical  energy  by  means  of  ordinary  make  and  break  devices, 
particularly  in  cases  w'here  a  high  frequency  is  required.  Experi- 
ment and  investigation  have  led  Mr,  Tesla  to  recognize  the  follow- 
ing laws  governing  this  waste  of  energy:  First,  that  the  loss  in 
any  device  for  making  and  breaking  a  circuit,  other  conditions  be- 
ing the  same,  is  inversely  proportional  rather  to  the  square  than 
to  the  first  power  of  the  relative  velocity  of  the  terminals  in  ap- 
proaching and  receding  from  one  another  in  case  the  current  curve 
is  not  so  steep  as  to  materially  depart  from  one  which  :nay  be  rep- 
resented by  a  simple  sine  function  of  the  time;  but  such  a  case  sel- 
dom obtains  in  practice;  on  the  contrary,  the  current  curve  resvjlt- 
ing  from  a  make  and  break  is  generally  very  steep  and  particu- 
larly so  when  the  circuit  controller  effects  the  charging  and  dis- 
charging of  a  condenser,  and  consequently  the  loss  of  energy  is 
still  more  rapidly  reduced  by  increased  velocity  of  approach  and 
separation. 
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V.  i;li  a  view  to  securiiiK  an  interrupler  in  which  not  only  the  rel- 
ative speed  of  the  terminals  but  also  the  frequency  of  the  inter- 
ruption should  be  very  high,  the  instrument  shown  in  Fig.  2  was 
designed;  this  consists  essentially  of  a  shell,  a.  attached  to  the 
cMcrnal  armature,  f,  of  a  direct-current  motor  with  a  commutator, 
g.  and  field  magnets,  d,  by  which  means  the  shell,  a,  is  rotated  at 
hiKli  fpccd  on  a  self-oiling  .spindle,  c.  Projecting  downward  from 
the  upper  lid  of  the  shell  is  a  scries  of  tectli,  /,  and  within  the  case 
is  a  nozzle,  k,  arranged  to  throw  a  jet  of  mercury  against  these 
tieili;  the  nozzle  is  attached  by  means  of  an  arm,  »,  to  an  arma- 
ture, h,  which  is  prevented  from  rotation  by  means  of  the  field  of 
force  of  an  external  non-rolaling  maKiict,  o,  this  field  acting 
through  the  .ihell  of  the  rotating  case  on  the  armaliire  within. 
When  mercury  is  placed  within  this  ca.se  and  the  latter  is  revolved 
ihe  mercury  risci*  by  centrifugal  force  against  llie  outer  wall  and  is 
(•;  light  by  an  open  nioulh  or  scoop  attached  to  the  non-rolaling 
nrrzzle,  U,  and  directed  by  the  latter  against  the  Icclli,  /.  Tlic  main 
ciicuit  is  open  between  thi*  nozzle  and  these  Icclh,  and  is  inler- 
•  d  liy  the    ■  ■  iiry. 

iii.T  r<-dr.  iiiiig  others  have  used  contacts 

i.ui  .\li.    1  <■  la  claims  that  only  a  moderate 

III  lliis  iiianiiir,  and  this  can  be  greatly  ex- 

ccidfd  l>y  the  use  oi    certain  flnidi  inert  chemically  inainlaiiinl  at 

a  high  presnttre  in  the  niahc  and  break  chamber.    It  is  found  that  in 

such  a  case  the  arc,  when  formed,  U  restricted  to  a  small  cross  sec- 


tion or  is,  in  other  words,  prevented  from  expanding  laterally,  and 
is  therefore  more  quickly  raised  to  a  high  resistance,  choking  back 
tin-  current  to  such  an  extent  that  the  arc  is  more  promptly  ex- 
tinguished. 

Fig.  4  shows  an  apparatus  designed  to  make  use  of  tliis  jjrin- 
ciple.  Here  F  is  the  laminated  field  ring  or  primary  of  a  rotary 
field  motor,  the  secondary  of  which  is  wound  upon  the  rotatable 
core,  E,  mounted  on  the  shaft,  D,  within  the  gas-tight  shell,  A, 
which  is  closed  by  the  insulated  and  gas-tight  cover,  B.  The  ro- 
tating field  of  force  obviously  acts  througli  the  shell.  B.  which 
should  be  an  insulating  material  or  high-resistance  metal,  and  ro- 
tates the  parts  within   which  carry  a  crown   of    downwardly   pro- 
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Fig.  5. 

jecling  leelh,  //.  :uul  on  llu-  lower  end  iif  llir  sliail  ;i  screw  iniinip.  /. 
This  screw  i)unii>  acts  upon  Ihe  mercury  in  (lie  lower  pari  of  the 
\essel,  forcing  it  outwardly  through  tubes,  7,  froiii  wliirli  it  emerges 
ill  jets  against  the  teeth,  //;  these  jets  and  irilh  make  and 
breal<  the  circuit  as  in  the  apparatus  described  above,  the  whole  be- 
ing kept  under  pressure  by  an  inert  lliiid  shown  in  the  cup.  .U,  al 
the  top  of  the  apparatus;  this  liiiiiid  may  be  muIi  .i  one  as  an- 
hydrous !iinmonia,  giving,  at  ordinary  lemper.itnres,  a  high  pres- 
sure, due  to  its  reslricted  evaporation  ,'iiid  low  Imiling  point,  llu- 
gas  Is  carried  down  into  the  chamber  through  the  lube.  A',  in  the 
fixed  inK-rnal  i)art  of   the  ball  bearing,  C. 
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A  mc;iiis  of  accomplisliiiig  tlio  same  result  willuuit  the  use  of  a 
magnetic  field  acting  tlirougli  a  fixed  gas-tight  wall,  utilizing  in- 
stead the  force  of  gravity,  is  shown  in  Kig.  5.  where  ./  is  again  a 
gas-tight  case  supported  upon  an  inclined  spindle.  B,  and  arranged 
to  be  rotated  by  a  direct-current  motor  with  outside  armature  sim- 
ilar to  that  shown  in  Fig.  2.  Within  this  case  is  an  eccentric 
weight',  A',  mounted  on  a  seh'-oiling  spindle.  /.  with  a  ball  thrust 
beating  to  avoid  its  being  dragged  around  by  friction.  Owing  to 
the  inclination  of  the  rotating  a.xis  of  the  system  from  the  verti- 
cal, this  weight.  A',  tends  to  remain  at  the  low  side  and  not  to  re- 
volve w'ith  the  case,  .\ttached  to  this  non-rotating  weight.  A',  is 
an  arm,  L,  carrying  another  ball   bearing   shaft.   .V.   supporting  a 


arranged  in  a  vertical  plane  of  rotation,  H  H  being  two  secondary 
rotors,  the  necessity  for  two  elements  being  the  division  of  the 
rotating  part  by  insulating  gaskets  into  two  sections.  Within  this 
rotating  chamber,  A,  are  tnounted  two  eccentric  weights,  /  /,  fast- 
ened together  by  an  insulating  joint  and  supported  on  the  spindles, 
/  /.  Fastened  also  to  them  is  the  central  vertical  journal,  A',  in 
which  rotates  the  spindle,  L,  carrying  a  wheel,  M,  and  inclined 
helically  bent  blades,  N  A'.  As  before  mercury  placed  in  the  re- 
volving case  is  carried  around  by  centrifugal  force  and,  meeting 
the  spouts  attached  to  the  nozzles,  Q.  is  driven  by  its  own  inertia 
througlt  them  against  the  blades,  jV  N,  which,  owing  to  their  in- 
clination,  are  'given  a  rapid  rotary  motion  about  the  spindle,  L. 
The  claims  of  novelty  made  for  this  combination  are  the  facts  that 
the  action  01  the  jets  themselves  puts  in  motion  the  solid  terminals 
of  the  make  and  break  device,  with  a  speed  very  high  compared 
with  that  of  the  shell,  and  that  the  motion  of  the  vanes  acts  gyro- 
scopically  to  prevent  oscillation  (and  hence  variation  of  the  fre- 
quency) of   the  eccentric  weights,  /  /. 

A  similar  make  and  break  device,  in  which,  however,  both  ter- 
minals are  liquid  jets,  is  shown  in  Fig.  7.  Here,  as  in  Fig.  6.  are 
the  two  rotary  field  motors  rotating  in  a  vertical  plane  with  ec- 
centric weights.  A'  A'',  the  scoop  attached  to  the  former  directing 
a  jet  from  the  nozzle.  L'.  The  scoop  attached  to  the  other  is  in- 
tended to  direct  the  liquid  through  the  tube,  M,  to  the  axis  of 
rotation,  whence  it  is  distributed  through  passages  in  the  rotating 
case  to  the  nozzles.  O  O.  These  jets  striking  that  from  L'  make 
and  break  the  circuit  betw-een  the  tw'O  insulated  halves  of   the  shell. 


Fig.  7. 

number  of  vanes.  Q.  When  the  case  is  revolved  the  mercury  con- 
tained therein  is  maintained  by  centrifugal  force  in  the  form  of  a 
ring  against  the  outside  wall,  into  which  ring  the  vanes,  Q.  dip  and 
are  rotated  at  high  speed,  making  and  breaking  a  contact  between 
themselves  and  the  mercury. 

Still  another  device  for  obtaining  a  rapid  make  and  break  in  a 
gas-tight  chamber,  this  time  utilizing  both  the  rotary  field  and 
the  eccentric  weight,  is  shown  in  Fig.  6.  where  G  G  are  two  sta- 
tionary  primaries   of  the   induction   motor,   which   in   this   case   is 


Fig. 


thus  giving  liquid  contacts  at  both  terminals  of  the  make  and 
break  device. 

Another  interesting  variation  of  the  inclined  axis  arrangement 
shown  in  Fig.  S,  giving  mercury  terminals  in  another  w'ay.  is 
shown  in  Fig.  8,  the  essential  features  of  which  are  a  rotating 
shell.  A,  eccentric  weight,  /.  carrying  a  tube,  P.  with  scoop  and 
nozzle  and  an  unbroken  solid  metal  terminal,  M,  with  which  the 
mercury  makes  contact.  Rotating  with  the  shell  is  a  crown  of 
dow-nwardly  projecting  -teeth,  0  0.  these  teeth  being  in  this  in- 
stance insulators  preferably  non-organic  and  vitreous.  These  in- 
sulating teeth  cut  off  the  stream  of  mercury  intermittently,  giving 
a  rapid  make  and  break  with  mercury  terminals. 

A  further  modification  by  which  higher  frequency  is  obtained 
is  shown  in  Fig.  9.  the  frequency  being  doubled  by  means  of 
rotating  both  terminals  of  the  make  and  break  device  in  opposite 
directions.  This  is  efifected  by  means  of  one  rotary  field  gener- 
ated by  the  primary,  H.  actuating  the  rotaitable  secondary,  C. 
which  carries  on  spindle.  C,  the  gas-tight  shell.  D.  through  the 
upper  part  or  cap  of  which.  F,  still  another  rotary  field  acts  upon 
the  secondary  wound  upon  Q,  which  in  turn  is  rotatable  on  spindle, 
P.  and  carries  by  means  of  arms,  T.  the  mercury  scoops  and  jets, 
r'.  These  move  in  one  direction  while  the  teeth.  L  L.  rotate  with 
the  case.  D.  in  the  opposite  direction,  thus  giving  double  the  fre- 
quency obtainable  with  the  same  angular  velocity  and  one  mem- 
ber stationarv. 
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A  most  curious  modification  is  shown  in  Fig.  lo,  in  which  the 
winding  of  the  secondary  of  one  of  the  elements,  instead  of  being 
a  copper  short-circuited  squirrel  cage,  as  in  the  induction  motors 
described  above,  consists  of  the  mercury  itself,  this  being  arranged 


Fig.  g. 


in  two  rings,  B  B',  forming  the  two  terminals.  A  powerful  rotat- 
ing field,  generating  Foucault  currents  in  these  rings,  will  rotate 
them  with  a  high  velocity,  the  field  completing  itself  through  the 
stationary  core,  £'.  Above  is  another  rotary  field  actuating  the 
secondary.  A",  which  carries  the  star  wheels,  U  L" ,  whose  teeth 


Fig.  10. 


dip  into  the  mercury  rings  below.  The  element  carrying  these 
wheels  is  supposed  to  rotate  in  the  opposite  direction  from  the 
rings  of  mercury,  giving  the  star  wheels  a  high  peripheral  velocity 
and  a  correspondingly  high  frequency  of  make  and  break. 


A 


1 


^'- 


Fi>..  II. 

Another  patent  issued  simultaneously  with  iIik-ic  described  above 
and  by  the  same  inventor  covers  an  improvement  in  electrical  ig- 
niters for  Kas  engines,  as  shown  in  Fig.  ii,  the  principle  being  the 
use  of  an  oscillatory  discharge  in  the  cylinder  of  the  engine,  the 
primary  impulse  bring  obtained  at  the  proper  instant  frf)m  a  con- 
tact actuated  by  the  motion  of  the  engine  parts. 

In  the  figure,  £  is  the  source  of  current,  //  an  inductive  coil,  C 
a    rriiKliiiscr,   iinri    K    llie   tr.iti'.fiirnicr ;   at     1/    it    tllown     llic   roiilact 


for  short-circuiting  the  primary  and  condenser  at  the  proper  time, 
thus  causing  a  discharge  from  the  secondary  between  the  ter- 
minal, L,  and  the  piston,  B. 

Remarkably  broad  claims  on  these  various  mechanical  combina- 
tions have  been  obtained,  the  most  important  being  briefly  as 
follows:  a  rotating  receptacle  and  independently  mounted  ter- 
minal, making  contact  with  the  fluid  therein;  a  jet  making  contact 
with  spaced  conductors  in  combination  with  self-contained  means 
for  maintaining  a  circulation  of  the  fluids  (the  use  of  a  jet  contact 
being  well  known  in  the  art  was  not  broadly  patentable) ;  an  in- 
terrupter surrounded  in  a  closed  receptacle  by  an  inert  insulating 
medium  under  pressure;  the  use  of  jets  for  both  terminals  and  the 
use  of  a  jet  intercepted  intermittently  by  insulating  solids. 


The  introduction  of  Hard^Drawn  Copper  Wire. 


The  ('ommittee  on  Science  and  the  Arts  of  the  Franklin  Institute 
has  awarded  a  medal  of  merit  to  Mr.  Thomas  B.  Doolittle,  of  Bran- 
ford,  Conn.,  for  his  efforts  in  advancing  the  use  of  hard-drawn  cop- 
per wire. 

The  report  refers  to  the  fact  that  i\Ir.  Doolittle,  in  the  year  1877, 
suggested  the  use  of  hard-drawn  copper  wire  for  telephone  and 
telegraph  uses,  and  in  the  same  year,  at  the  works  of  the  Ansonia 
Brass  &  Copper  Company,  Ansonia,  Conn.,  succeeded,  after  many 
experiments,  in  producing  about  500  pounds  of  this  material,  which 
was  employed  on  a  telephone  line  connecting  these  works. 

The  method,  which  is  now  well  known,  consists  in  using  drawing- 
plates  containing  a  larger  number  of  holes  than  the  ordinary  plates 
used  in  copper  wire  drawing,  and  increasing  the  number  of  passes 
for  a  given  reduction  of  area.  By  this  means  it  is  possible  to  draw 
copper  wire  from  the  beginning  to  the  end  of  the  operation  without 
any  annealing,  and  at  the  same  time  to  avoid  the  crystallizing  of  the 
metal.  The  wire  thus  produced  is  sufficiently  flexible  to  permit  of 
the  formation  of  standard  telegraph  wire  joints  without  breaking  or 
cracking. 

The  hard-drawn  copper  wire  made  by  the  Doolittle  method  has 
its  tensile  strength  doubled  and  its  elongation  reduced  to  about  i 
per  cent.,  while  its  electrical  conductivity  is  not  materially  impaired. 

The  report  dwells  upon  the  great  utility  of  such  hard-drawn  cop- 
per wire  for  aerial  condtictors  on  account  of  its  high  conductivity 
and  great  tensile  strength  and  reliability  in  prolonged  service,  which 
were  amply  demonstrated  by  Mr.  Doolittle  in  his  eflforts  to  secure 
its  adoption  by  the  electric  line  builders;  and  it  was  due  entirely 
to  his  persistent  endeavors  that  hard-drawn  copper  wire  was  at 
length    adopted  for  telegraph  and  long-distance  telephone  purposes. 

Hard-drawn  copper  wire  has  now  become  a  staple  article  of  man- 
ufacture, not  less  than  80.000,000  pounds  having  been  produced  in 
the  United  States  alone  in  1896.  It  is  now  frequently  employed  for 
all  kinds  of  electric  conductors,  and  especially  for  long-distance 
telephone  lines,  the  successful  operation  of  which,  the  committee  of 
investigation  admits,  is  in  large  measure  due  to  its  introduction. 

The  report  concludes  that  Mr.  Doolittle  is  entitled  to  recognition: 

( 1 )  For  having  been  the  first  to  recognize  the  value  of  hard-drawn 
copper  wire:  and  for  having,  by  his  persistent  endeavors,  in  the  face 
of  adverse  conditions,  succeeded  in  establishing  its  use  for  electric 
conducting  wires;  and 

(2)  For  his  long-continued  experiments  and  labor  in  overcoming 
the  many  difilcultics  encountered  in  producing,  on  the  commercial 
scale,  a  hard-drawn  copper  wire  suitable  for  electric  conducting 
wires. 


An  Acceleration  Indicator. 


In  a  paper  read  be(i)re  the  Engineers'  Club,  ni  I'liiladelphia.  Mr. 
Wilfred  Lewis  describes  an  indicator  for  measuring  the  horizontal 
cflort  applied  to  traveling  cranes,  the  purpose  of  the  measurement 
being  a  determination  of  the  necessary  lateral  strength  of  the  run- 
way. The  instrument,  when  calibrated,  makes  a  most  simple  device 
tor  measuring  the  acceleration  or  retardation  of  cars  or  trains.  It 
consists  of  a  lube  somewhat  similar  to  a  spirit  level,  but  curved 
soMiowhat  more  than  the  inslrnment,  the  curve  being  greater  for 
Ihe  measurement  of  higher  accelerations.  Properly  calibr.ited  it 
can  be  made  direct-reading  whenever  placed  in  a  horizontal  posi- 
tion, anil  ran  be  properly  rorrecled  for  grades  if  their  inclination  is 
known.  With  an  increasing  sHuly  of  the  train  motion  problem  a 
simple  indicator  o(  Ibis  kind  will  pmliably  prove  to  be  a  v.diiablc 
inilrumrnt. 
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The  Reduction  of  the  Self-Induction  of  Armature  Coils. 


Patent  No.  608,277,  issued  to  E.  H.  Anderson  and  U.  P.  Thom- 
son, of  the  General  Electric  Company,  on  August  2,  i8g8,  describes 
an  ingenious  method  of  reducing  the  self-induction  of  armature 
coils  and  hence  the  tendency  to  spUrk  at  the  brushes. 

By  the  construction  claimed  in  this  patent  and  shown  in  the  ac- 
companying illustration  it  is  proposed  to  increase  the  reluctance  of 
the  local  magnetic  circuit  in  the  teeth  and  around  the  slots  without 
proportionately  increasing  the  reluctance  of  the  main  magnetic  cir- 
cuit through  the  armature  and  fields.  This  is  accomplished  by  pro- 
viding air  gaps,  /  /,  in  the  laininated  armature  core  separated  only 
by  bridges,  /  /,  for  mechanical  strength.  The  effect  of  these  air 
gaps  is  to  cause  the  main  i\iix  entering  the  armature  teeth  from  any 
pole,  as  V.  to  divide  between  two  path~  to  tlie  teeth  under  pole  .S", 
one  path  being  between  the  bottoms  of  the  slots  and  these  gaps,  /  /, 
and  the  other  across  the  latter  gaps  and  through  the  main  body  of 
the  core  B.  The  latter  path,  in  which  the  lines  of  Jorce  are  com- 
pellecf  to  crowd  into  the  junctions,  /,  or  cross  two  air  gaps,  /  /,  is 


An  Air-Gap  Armature  Core. 


of  comparatively  high  reluctance,  crowding  the  alternative  path,  L, 
between  the  slots  and  the  gaps,  /  /,  which  is  of  comparatively  small 
cross  section,  to  a  high  magnetic  density.  On  account  also  of  the 
large  cross  section  in  the  core  plate  between  the  shaft  and  the  au.x- 
iliary  gaps,  /  /,  the  density  in  this  part  is  comparatively  low. 

By  this  arrangement  the  path  of  the  local  lines  of  force,  such  as 
H,  up  one  tooth  across  to  the  next  tooth,  down  the  latter  and  com- 
pletniK  itself  under  the  bottom  of  the  slot,  is  already  crowded,  or 
saturated  at  the  latter  point  with  the  lines  of  force  from  the  main 
field,  and  its  cross  section  at  that  point  is  also  considerably  reduced, 
for  both  of  which  reasons  the  magneto  motive  force  tending  to  set 
up  the  local  self-inductive  flux  around  the  armature  coil  has  a  com- 
paratively small  cfTect. 

A  similar  principle  has  been  used  hitherto,  especially  in  railway 
motor  work,  by  reducing  the  radial  depth  of  the  armature  core  from 
the  slots  to  its  inside  face,  and  thereby  running  up  the  density  of 
the  magnetic  flux  in  tliis  portion  and  reducing  the  self-inductive 
eflfect  of  the  teeth  by  crowding  out,  so  to  speak,  the  local  lines  of 
force  tending  to  complete  themselves  around  the  slots.  This  re- 
quires, however,  the  working  of  all  the  iron  in  the  armature  core 
at  a  high  density  and  increases  considerably  the  iron  losses.  By  the 
improved   construction  proposed    in   this  patent,   only  the  narrow 


rim  of  the  core  immediately  tender  the  slots  is  run  at  a  high  density, 
the  main  body  being  worked  at  a  comparatively  low  density. 

The  specification  of  the  patent  describes  a  comparative  test  of  two 
armatures,  one  provided  with  a  narrow  core  and  the  other  with  the 
improvement  described  in  thevpatent,  which  is  aptly  termed  "an  air 
gap  core,"  both  armatures  being  of  the  same  size  and  similarly 
wound.  The  tests  showed  that  the  core  loss  of  the  former  amounted 
to  2350  watts  and  that  of  the  improved  core  amounted  to  1550  watts, 
the  maximum  efficiency  of  the  air  gap  core  motor  being  2  per  cent, 
greater  than  that  of  the  other. 


A  New  Use  for  Electric  Heat. 


The  boring  of  the  tunnel  for  the  Jungfrau  railroad,  in  Switzerland, 
has  been  progressing  steadily  in  spite  of  the  severe  climate  of  the 
high  Alps  in  winter,  and  as  electricity  is  used  not  only  for  light  and 
motive  power,  but  for  heating  as  well,  where  this  is  necessary,  some 
new  developments  in  the  heating  line  have  been  worked  out  with 
great  success.    One  of  them  is  the  warming  of  high  explosives. 

On  this  work  blasting  gelatfine  is  used,  an  explosive  which  freezes 
at  about  40°  Fahr.,  and  which  is,  in  its  frozen  condition,  very  dan- 
gerous to  handle,  being  unlike  dynamite  in  this  respect.  The  con- 
tractors who  are  blasting  out  the  Jungfrau  tunnel  keep  their  ex- 
plosive in  a  sort  of  safe  heated  by  electricity  so  that  the  danger  of 
the  gelatine  freezing  is  entirely  obviated. 

Dynamite  or  some  other  derivative  of  nitroglycerine  is  in  very 
common  use  for  blasting  and  other  purposes,  and  is  commonly 
frozen  for  safety,  as  this  explosive  is  very  inert  at  low  temperatures. 
It  is  usual  to  thaw  it  out  before  it  is  used,  and  scarcely  a  week 
passes  that  the  newspapers  do  not  chronicle  an  accident  from  care- 
lessness in  the  use  of  heat  for  this  purpose.  A  dynamite  thawer 
operated  by  electricity  would  be  safe  and  perfectly  regulable,  as 
well  as  very  convenient  in  use,  and  some  manufacturer  of  electric 
heaters  might  find  it  worth  while  to  investigate  the  needs  of  those 
using  the  explosive. 


Society  for  the  Promotion  of  Engineering  Education. 

The  sixth  annual  meeting  of  this  society  was  held  in  Boston, 
August  18,  19  and  20,  in  connection  with  the  Convention  of  the 
American  Association  for  the  Advancement  of  Science.  The  fol- 
lowing papers  of   interest  were  read:" 

President's  Address,  by  John  B.  Johnson;  The  Mutual  Adjust- 
ment of  Class-room  and  Laboratory  Instruction,  by  Gaetano  Lan- 
za; The  Mounting  of  a  Spherical  Blackboard,  by  A.  E.  Haynes; 
Notes  on  the  Organization  of  an  Engineering  Laboratory,  by  H. 
B.  Smith;  The  Correct  Theory  and  Method  of  Organization  and 
Conduct  of  Professional  Schools,  by  R.  H.  Thurston;  Report  of 
the  Committee  on  Entrance  Requir<^ments,  by  H.  W.  Tyler,  chair- 
man; Some  Phases  of  Engineering  Education  in  the  South,  by  J. 
J.  Wilmore;  Report  of  the  Committee  on  Uniformity  of  Symbols, 
by  T.  C.  Mendenhall,  chairman;  The  Study  of  Electricity  in 
Courses  Other  than  Electrical,  by  J.  P.  Jackson;  A  Course  in  In- 
dustrial Chemistry  for  Technical  Schools,  by  F.  L.  Dunlap;  A 
New  Laboratory  Apparatus  for  Illustrating  Longitudinal  Impact, 
by  W.  K.  Hatt;  The  Direct  Study  of  Thermodynamics,  by  S.  A. 
Reeve;  Laboratory  Instruction  in  Electrical  Engineering,  by  R. 
B.  Owens;  A  Course  in  Highway  Engineering  for  Civil  Engineers, 
by  W.  R.  Hoag;  Notes  on  some  Methods  in  Use  in  an  Engineer- 
ing Laboratory,  by  F.  C.  Caldwell;  Sanitary  Science  as  a  Part  of 
Every  Science  Course,  by  W.  T.  Sedgwick;  The  Conduct  of  The- 
sis Work,  by  Edgar  Marburg;  The  Construction  of  Models  by  Stu- 
dents as  an  Aid  in  Teaching  Descriptive  Geometry,  by  H.  S. 
Jacoby;  The  Training  of  Engineers  for  the  Maintenance  of  Way 
Department  on  Railroads,  by  J.  C.  Nagle. 


A  Benevolent  Fund  for  Electrical  Engineers. 


Tlie  Institution  of  Electrical  Engineers  of  England  has  estab- 
lished a  benevolent  fund  for  the  benefit  of  needy  members  and 
their  families,  or  the  families  of  deceased  members,  the  amount  so 
far  collected  having  been  about  $5000.  The  donations  and  sub- 
scriptions are  to  be  considered  as  capital  until  the  sum  of  $50,000 
has  been  invested,  the  interest  of  which  will  be  distributed  as  men- 
tioned, the  names  of   recipients  being  kept  secret. 
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Dynamos,  Motors  and  Transformers. 

ELJXTRIC  GENERATORS.  Parshall  and  Hobart.  Loiia. 
"Engineering,"  July  29. — A  continuation  of  their  long  serial.  The 
leakage  coefficient  is  discussed;  this  coefficient  is  the  number  by 
which  the  flux  which  reaches  the  armature,  and  becomes  linked 
with  the  armature  turns  must  be  multiplied  in  order  to  give  the 
total  flux  generated  by  the  field  coils;  it  is  in  most  cases  consid- 
erably greater  than  unity,  and  should  increase  with  the  load.  Six 
diagrams  give  the  values  of  these  coefficients  as  determined  from 
actiial  measurem.ents  in  a  number  of  different  types  of  machines, 
some  with  and  some  without  current  in  the  armature;  they  give 
the  coefficients  in  different  parts  of  the  frames.  The  armature 
core  reluctance  is  generally  fixed  by  thermal  conditions,  depending 
on  the  density  and  the  periodicity,  the  reluctance  being  chosen 
as  high  as  is  consistent  with  the  permissible  core  loss.  The  air 
gap  reluctance  is  briefly  discussed;  it  is  determined  by. the  space 
required  by  the  armature  conductors  and  the  necessary  mechanical 
clearance;  it  is  frequently  asserted  that  the  sparking  limit  is  a 
function  of  the  depth  of  the  air  gap;  and  this  is  true  in  so  far  as 
this  depth  affects  the  inductance  of  the  coils  under  commutation, 
^but  experiments  show  that  the  inductance  of  the  armature  coils 
in  many  cases  is  appreciably  diminished  by  increasing  the  depth 
of  the  air  gap,  and  the  latter,  therefore,  has  no  relation  in  these 
cases  to  the  magnetic  sparking  output;  all  the  conditions  which 
they  mention  may  be  included  broadly  by  saying  that  for  a  given 
output  there  is  a  certain  minimum  reluctance  in  the  air  gap  hav- 
ing regard  both  to  the  distortion  and  self-induction;  sparkless 
commutation  should  be  considered  not  only  in  its  relation  to  the 
inductance  of  the  armature  coils  and  the  strength  of  the  revers- 
ing field,  but  also  with  respect  to  the  nature  of  the  collecting 
brushes;  generally  speaking,  visible  sparking  external  to  the 
brushes  is  least  injurious  to  the  commutator.  The  gap  reluctance 
is  next  discussed;  the  magnetomotive  force  expressed  in  ampere 
turns,  expended  in  maintaining  a  flux  of  D  lines  per  square  inch 
across  an  air  gap  of  length  L  in  inches,  is  equal  to  0.313  D  L;  the 
prr-of  of  this  is  given.  The  reluctance  of  the  core  projections  is 
then  discussed,  and  the  importance  of  the  magnetic  forces  re- 
quired for  a  given  flux  across  this  part  of  the  magnetic  circuit  is 
pi.intcd  out;  a  method  of  calculating  it  is  described,  but  cannot 
be  reproduced  here;  auxiliary  tables  and  curves  are  given;  in  prac- 
tice the  width  of  the  tooth  is  generally  from  50  to  80  per  cent,  of 
the  width  of  the  ."^lot;  25  per  cent,  of  the  length  of  the  armature 
is  frequently  taken  up  by  the  insulation  and  ventilating  ducts;  al- 
though the  iron  path  through  the  teeth  has  a  higher  permeability 
liie  air  path  has  sufficiently  greater  cross-section  that  it  takes  a  con- 
siderable portion  of  the  flux;  the  magnetomotive  force  required 
mfy  be  greatly  less  than  that  for  sending  the  entire  flu.x  through 
the  pr<.iection. 

MACXKTIC  LEAKAGE  IN  DYNAMOS.  Sumec.  "Elek. 
Zeil.,"  July  2S. — \  short  analytical  discussion.  If  the  magnetic 
leakage  with  two  opposing  magnetomotive  forces  is  treated  anal- 
ogously to  a  case  of  electric  currents,  then  the  Kirchhoff  laws  give 
the  same  results  as  the  well-known  Blondel-Heyland  diagrams.  He 
applies  this  to  the  case  of  the  induction  motor  in  which  the  leakage 
is  of  more  importance  than  in  any  other  apparatus.  He  also  shows 
a  polar  diagram,  which  represents  the  equations  which  he  deduces; 
it  is  identical  with  Heyland's  diagram. 

DYNAMCS.  Guilbert.  "L'Eclairage  Elec,"  July  ,30.— Illus- 
trated descriptions  of  recent  improvements  takffn  from  patent  speci- 
fications. 

Lights  and  Lighting. 

IkON-NICKEE   \\.\.()\    I  OK     I.i:.\l)IXG    IN   WIRES,— 

"Zi-it.  f.  bclcuclit.,"  July  30. — .A  note  slating  that  an  alloy  contain- 

in«r  40  piT  r.-nt.  of  nickel  has  the  same  expansion  coefljcient  as  plat- 

of    this    wire    have    been    carefully   tested   by   the 

and  the  claims  have  been  completely  substantialed, 

.M.1<.\.M  I.AMr-,— -Zeit.  f.  Bclcuchl.,"  July  .30.— A  nolo  .slating 
<)r,'\  .Vfrnst  has  ioiind  a  new,  strong  and  cheap  heating  material  to 
lie  used  for  aul'inialically  heating  the  body,  which  then  becomes  a 
(■(indmli.r  whose  incandescence  is  maintained  by  the  current;  il  is 
claimed  that  the  want  of  this  was  the  only  objection  to  Nernsl's 
new  lamp  fwbicli  was  recently  described).  No  further  information 
;s  I'iven, 

Power. 

1:    MOTOU.^-"l'.U-c.  Eng.."  AugUHl  4.— A 

'.II  of   a  firrnian  "(cwing  innchinc  in  which 

ilii  I. !<,!<, I  I,  iMoiiii'  ,  on  the  axle  instead  of  being  belted  as 

usual;  the  motor  .  .,iily  0.7  ampere  at  no  volts,  and  has  a 

speed  of    Kioo  revolution., 

j'OWFK      IJI.STKIIJUTION      IN     F/VCTORIES. »    Mavor. 
;-'  '  "M   10.— A    reprint  of    the  ab^ttract    noticed    in    the 

IJ  week. 


Traction. 

ELECTRIC  TRACTION  IN  SWITZERLAND.— "L'Eclair- 
age Elec,"  July  23. — K  full-page  table  of  statistics  with  a  short  de- 
scriptive text.  In  1897  the  total  length  of  electric  railways  was 
110.5  km  (about  66  miles):  on  14.2  per  cent,  in  length  steam  power 
was  used,  on  64.5  per  cent,  water  power  and  on  21.3  per  cent,  gas 
power;  all  the  lines,  without  exception,  are  operated  by  tlie  trolley 
system.  There  are  12  lines  under  construction,  representing  a  to- 
tal length  of  103  km,  and  twenty-five  lines,  representing  323  km, 
have  been  projected.  The  number  of  km  of  line  per  unit  of  pop- 
ulation is  probably  the  greatest  of    that  on  the  continent. 

ACCUMULATOR  TRACTION  IN  PARIS.  Drouin. 
"L'Eclairage  Elec,"  July  30. — An  abstract  of  a  paper  read  before 
the  French  Society  of  Civil  Engineers  on  the  rapid-charging  sys- 
tem used  in  Paris;  the  abstract  is  very  brief,  and  gives  but  little 
information.  The  total  weight  of  a  car  is  14  tons,  of  which  3600 
kg  is  the  weight  of  the  accumulators.  He  refers  to  experiments 
made  to  determine  the  traction  resistance;  the  car  was  started  on  a 
level  or  known  grade  and  the  current  then  cut  off;  by  means  of  a 
contact  on  the  axle  the  distance  run  over  was  recorded  on  a  chro- 
nograph cylinder,  as  a  function  of  the  time,  and  from  this  the  trac- 
tion resistance  was  then  calculated.  It  was  found  that  this  resist- 
ance, inclviding  the  i  evolving  of  the  motor  unloaded,  between  the 
values  of  S  and  25  km,  is  given  by  the  formula  that  the  traction 
resistance  in  kg  per  ton  is  equal  to  3  plus  the  product  of  the  speed 
in  km  per  hour,  times  0.16. 

MIDDLESBROUGH.— Lond.  "Elec,"  July  29.— An  illustrated 
description  of  the  electric  road  from  this  town  to  Stockton  and 
Thornaby.    See  The  Electrical  World,  August  6,  1898. 

BRADFORD.— Lond.  "Elec  Rev.,"  July  29.— An  illustrated  de- 
scription of   this  municipal  tramway,  which  has  just  been  started, 

AUXILIARY  ELECTRIC  LOCOMOTIVE.— "Elck.  Anz.," 
Juh  28. — .A.  note  stating  that,  according  to  "Genie  Civil,"  the  North- 
ern Railway  of  France  is  considering  the  construction  of  a  locomo- 
tive which  is  to  be  attached  to  the  trains  drawn  by  steam  locomo- 
tives; it  contains  a  battery  of  accumulators  and  a  motor;  when  the 
train  is  running  down  hill  the  motors  are  made  to  charge  the  ac- 
cumulators, and  the  energy  stored  in  them  is  then  to  be  used  to  as- 
sist the  train  up  hill. 

TRACTION  MACHINERY.  Chenet.  "L'Ind.  Elec,"  July  25, 
— Illustrated  descriptions  and  results  of  tests  made  with  tbe  motors 
and  controllers  of  the  Steel  Motor  Company,  which  are  said  to  be 
used  largely  in  America;  these  are  claimed  to  be  the  first  tests  of 
these  motors  made  in  that  country. 

CAST-WELDED  RAIL  JOINTS.— Lond.  "Elec,"  "Elec 
Eiig.,"  "Elec,  Rev.,"  July  29,  and  Lond,  "'Lightning,"  July  28. — An 
illustrated  description  of  this  (.American)  method  as  applied  to  an 
I'^nglish  railway. 

CONTROI-LER.— Lond.  "Elec.  Rev.,"  July  29.— An  illustrated 
description  of  an  improved  controller  intended  to  be  used  on  elec- 
tric vehicles,  including  also  motor  cars.  The  handle  is  like  that  ot  a 
spade,  and  it  is  operated  by  twisting  it;  the  advantages  claimed  arc 
simplicity,  ease  and  quickness  of  breaking  the  circuit,  and  reliabil- 
ity of  contact.  It  is  thought  to  be  often  necessary  to  start  at  a 
quick  speed,  and  this  can  be  done  with  this  controller,  in  which  the 
circuit  is  broken  by  merely  depressing  the  handle  or  completed  by 
laisiiig  it,  both  wilhout  interfering  with  the  speed  combination.  It 
has  no  drum,  all  the  contacts  being  on  a  slab  iicrpeiulicular  to  the 
shaft.    It  is  known  as  the  Elieson-Naylor  controller. 

AUTOMOHILl'.S.  Reyv.al.  "L'Eclairage  Elec,"  July  23  and 
.^o- — Illuslraled  descriptions  of  the  M  ilde-Mondiis  carriage  and  de- 
livery  wagon,  and  of  the  Patin  carriage,  all  of  which  were  exhibited 
at  the  recent  exhibition  in  Paris. 

CHARGING  STATION  FOR  AUTOMOBILES.— "Elec. 
F.iig.,''  August  II.— .A  brief,  illuslraled  description  of  one  of  the 
charging  stations  in  Paris,  showing  also  the  light,  portable,  switch- 
board with  its  meters,  rheostats,  signals  and  connections;  it  appears 
that  the  batteries  are  charged  on  the  carriages,  while  in  this  coun- 
try they  are  rei)lace(l  by  fresh  ones, 

AUTO.\IOBILI<:S.— "I'lec.  Eng„"  Augu.st  4.— An  abstract,  with 
a  number  of  illustrations,  of  the  article  noticed  in  the  "Digest" 
-August  i> 

In.stnllfltions,  Systems   and  Appliances. 

.STAXD.XKDIZIXC.  I'l.l'.CTUIC  I'LANTS.— Lond.  "Elec. 
Rev.."  July  21).  An  eilitori.il  criticism  nl  the  recent  report  to  the 
Aincr.  Jnsl,  ICIec,  Eiig.  by  its  committee;  the  coninunts  are  very 
limited.  No  reason  is  seen  why  bearing  friction  shoiihl  h.ivc  been 
singlerl  out  as  not  being  ineasiirable,  as  it  is  just  as  dilliciill  to  nieas 
nre  some  rif  the  other  losses;  il  had  belter  have  lurii  ciimbiiied 
with  other  losses.  Il  is  not  staled  how  the  brush  friction  ;iiid  con 
l.ict  losses  should  be  nieasurrd;  it  is  not  clear  why  ihc  loss  in  the 
regulating  rheosiat  should  not  be  included  in  separ.'ilely  excited  ma- 
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chines  as  it  is  in  the  scll-cxcitod;  the  whole  energy  reciuired  to  drive 
the  exciter  should  be  debited  to  the  separately  excited  machine.  It 
is  thought  preferable  to  determine  the  cflicicncy  under  load  by  driv- 
ing the  machine  as  a  motor,  the  efficiency  of  which  has  already  been 
determined.  The  position  of  the  thermometer  in  the  room  will 
greatly  affect  the  temperature  measurements.  The  duration  test  for 
determining  the  dielectric  strength  is  thought  to  be  too  short,  as 
there  are  cases  where  some  apparatus  stood  the  high  pressure  test 
for  more  than  five  minutes,  but  broke  down  in  fifteen;  a  half  hour  is 
suggested  instead  of  five  minutes,  and  it  is  thought  that  1.5  times 
the  working  pressure  for  half  an  hour  instead  of  two  or  three 
times  that  pressure  for  live  minutes,  would  be  better.  In  the  Board 
of  Trade  Rules  the  draught  rules,  after  discussion,  were  changed  so 
as  to  reduce  the  test  voltage  to  1.5  times,  in  place  of  twice,  the 
working  voltage.  It  is  thought  a  pity  that  the  standard  voltages  for 
alternating-current  systems  should  not  have  been  the  same  as  those 
for  continuous  currents;  also  that  the  higher  ones  are  not  multiples 
of   the  lower. 

DISTRIBUTION  OF  ELECTRICITY  IN  EUROPE.  Lauriol. 
'"L'Eclairage  Elec,"  July  30. — A  very  long  abstract  (fourteen 
pages)  of  his  report  to  the  municipality  of  Paris  on  his  examina- 
tion of  the  electric  lighting  systems  of  the  principal  cities  of  Eu- 
rope, to  aid  in  the  adoption  of  a  scheme  for  Paris;  a  list  of  the  cit- 
ies visited  is  given,  together  with  references  to  the  numbers  in  that 
journal,  in  wliich  descriptions  of  the  respective  plants  have  been 
published.  In  the  last  part  is  a  similar,  although  much  more  brief, 
report  on  street  railways. 


OFFICE-BUILDING  PLANT.— "West.  Elec,"  Aug.  6.— An  il-. 
lustrated  description  of  the  light  and  power  plant  in  the  Land, 
Title  and  Trust  Building,  the  tallest  ofiice  building  in  Philadelphia. 
The  .\rrold  quill-drive  system  is  used  to  enable  either  engine  to  run 
eithei  one  or  both  dynamos;  there  is  also  a  storage  battery  plant, 
\vh:ch  IS  so  connected  that  the  charging  circuit  is  independent  of 
the  discharging  one.    See  The  Electrical  World  July  9,  1898. 

BOSTON. — "Klec.  R^v.,"  .(August  10. — A  reprint  of  the  annual 
leport  of   the  Boston  Electric  Light  Company. 

Wires,  Wiring  and  Conduits. 

RULES  AND  REGULATIONS.— -Elek.  Zeit.."  July  28.— A  re- 
print of  the  adopted  German  rules  and  regulations  for  high-tension 
insulators  in  which  the  voltage  between  any  two  wires  is  1000  or 
over.  It  concludes  with  a  table  of  simple  diagrams  to  be  used  as 
conventional  signs  in  drawings;  these  are  all  remarkably  simple 
and  easily  drawn. 

Electro- Physics  and  Magnetism. 

COHERER,  Arons.  "AVied.  Ann.,"  No.  7;  abstracted  briefly  in 
the  Lond.  '•Elec,"  July  29.— He  studied  the  occurrence  in  coherers 
under  the  microscope  in  order  to  find  what  change  takes  place  when 
it  responds  to  an  electric  wave.  On  exposure  to  waves  a  full  con- 
tact was  as  a  rule  immediately  produced;  violent  commotions  and  a 
play  of  sparks  were  observed;  there  was  a  destruction  of  contacts 
by  a  repetition  of  the  vibrations  which  produce  them;  in  all  cases 
the  coherers  showed  signs  of  wear  after  repeated  use.  especially 
those  of  the  embedded  type. 

-MOTION  OF  THE 'ether.  Wien.,  "Wied.  Ann.,"  No.  7; 
abstracted  bnetly  in  the  Lond.  "Elec.."  July  29.— A  valuable  review 
of  the  present  state  of  the  ether  problem,  with  special  reference  to 
the  question  of  whether  it  is  movable  or  not. 

FLAME  GASES;  HIGH  CHIMNEYS.  Wesendonck.  "Wied. 
Ann.."  No.  7;  abstracted  briefly  in  the  Lond.  "Elec."  July  29. — 
High  factory  chimneys  are  relative!}'  less  subject  to  damage  by 
lightning;  he  made  some  observations  in  which  he  repr.oduced  as 
closely  as  possible  the  conditions  in  question,  in  order  to  find 
whether  this  is  due  to  the  hot  gases.  It  is  concluded  to  be  nearly 
certain  that  flame  gases  are  not  the  causes  of  the  immunity  of 
chinmeys,  though  they  may  be  an  indirect  cause  by  producing  an 
ascending  current  of  air. 

V\  AVES  IN  _  METALLIC  INCLOSURES.  Branley. 
"L'Eclairage  Elec."  July  23. — A  reprint  of  an  Academy  paper  in 
which  he  shows  that  a  metallic  envelope  does  not  allow  Hertzian 
oscillations  to  traverse  it;  the  passage  of  such  gscillations  is  very 
much  easier  through  long  openings,  even  very  tine,  than  through 
bored  holes;  the  length  and  direction  of  the  opening  takes  an  im- 
portant part. 

LAW  OF  INDUCTION.  Breslauer.  "Elek.  Zeit.."  July  28.— 
A  rejirint  of  a  paper  read  before  the  German  Union  of  Electrical 
Engineers.  There  are  two  well-known  laws  concerning  the  induc- 
tion of  a  current  in  a  wire,  one  being  based  on  the  cutting  of  lines 
of  force  and  the  other  on  increasing  or  diminishing  the  number  of 
lines  inclosed  by  a  loop;  whije  in  practice  either  may  generally  be 
used,  there  are.  he  claims,  important  limits  of  each,  and  in  these 
cases  only  the  other  law  can  be  used;  moreover,  under  certain  cii"- 
cumstances  one  of  thcin  is  claimed  to  lead  to  very  incorrect  re- 
sults; one  of  them  fails  in  the  case  of  unipolar  machines,  and  the 
other  in  the  case  of  traiisforiners,  there  beiiig  no  loop  in  the  for- 
mer, while  in  the  latter  no  lines  of  force  are  cut.  With  the  aid  of 
siiuple  mathematical  relations  he  then  deduces  a  single  law  which 
he  claitns  includes  both  of  the  others;  the  area  inclosed  by  the  wire 
should  not  be  the  whole  area  of  the  loop,  but  only  that  part  which 
is  faverse<l  by  the  lines  of  force:  he  offers  the  following  law;  Au 
electromotive  force  is  produced  when  the  lii'mber  of  lines  of  force 
increases  or  diminishes  in  the  area  described  bv  the  wire,  whether 


by  its  motion  or  by  its  form;  this,  he  claims,  covers  all  the  cases. 
He  shows  a  case  in  which  he  claims  one  of  the  original  laws  leads  to 
quite  incorrect  results,  the  case  being  that  of  a  single  loop  on  a 
drum  armature  in  which  a  direct  current  would  be  produced  by  a 
uniform  motion,  if  the  field  were  suddenly  reversed  wdiile  tlie  wire 
was  in  its  neutral  position.  (.\s  was  explained  some  years  ago  by 
the  compiler,  the  unipolar  machine  may  be  explained  by  the  theory 
of  the  inclosed  lines  of  force,  by  assuming  that  the  sliding  brush 
contacts  are  the  equivalents  of  an  elastic  wire  capable  of  being  in- 
definitely stretcbed  or  of  wires  which  are  being  wound  up  on  the 
shaft.  The  case  of  the  transformer  can  be  explained  by  the  as- 
sumption that  the  lines  of  force  move  outward  from  the  wire  which 
produces  them,  when  they  are  formed,  and  moved  in  the  reverse 
direction,  vanishing  in  the  wire  which  produced  them,  when  the 
current  becomes  zero.) 

ELECTRIC  RESISTANCE  OF  STEELS.  Chatelier.  "LTnd. 
Elec,"  July  25. — A  reprint  of  the  Academy  note  noticed  in  the  "Di- 
gest" July  23. 

ARC  BETWEEN  ALUMINUM  ELECTRODES.  Lang. 
"Wied.  Ann.,"  December;  abstracted  briefly  in  "L'Eclairage 
Elec,"  July  30. — He  determined  the  counter  E.  M.  F.  of  the  arc 
between  aluminum  electrodes.  ' 

X-R.AYS.  Smith.  Lond.  "Elec.  Eng.,"  July  29. — A  short  ar- 
ticle in  which  he  claims  that  there  is  some  connection  between  the 
materials  used  for  the  anodes  and  cathodes,  and  the 'material  which 
is  to  be  examined  by  means  of  the  X-rays.  Ever^j  element  or  com- 
bination gives  a  certain  definite  ray  or  tint;  whatever  this  tint  or 
rav  when  heated  in  the  Bunsen  burner,  it  will  be  the  same  when 
given  off  in  the  X-ray  tube;  the  vapor  ray  given  from  flesh  is 
yellow-green,  and  the  yellow-green  ray  from  the  platinum  must 
therefore  pass  through  the  flesh,  but  not  the  bone;  if  the  ray 
should  penetrate  the  bone  the  anodes  and  cathodes  should  be  made 
of  a  compressed  phosphate  of  lime  or  a  clean  piece  of  bone;  if  it 
is  desired  to  see  through  steel  the  electrodes  should  be  steel,  brass 
for  brass,  etc.  (It  appears  to  be  merely  a  suggestion,  as  no  proofs 
are  given.) 

DARK  CATHODE  SPACE.  Wehi\elt.  "Wied.  Ann.,"  No.  7; 
abstracted  briefly  in  Lond.  "Elec,"  July  29. — He  investigated  the 
nature  of  the  discharge  in  the  dark  cathode  space,  by  means  of  a 
coherer.  "The  results  go  to  prove  that  the  discharge  through  the 
aark  space  has  a  disruptive  character,  just  as  though  this  space  was 
a  dielectric  like  paraffin  oil. 

DISCHARGE  BY  X-RAYS.  Sagnac  "L'Eclairage  Elec," 
July  23. — An  Academy  note  on  the  mechanism  of  the  discharge  by 
X-rays. 

ATMOSPHERIC  DISCHARGES.  Montel.  "L'Eclairage 
Klec,"  July  30. — When  lightning  strikes  near  a  closed  circuit  the 
latter  becomes  the  seat  of  a  temporary  current,  representing  a  cer- 
tain amount  of  power;  in  the  present  article,  which  is  of  a  theo- 
retical and  highly  mathematical  character,  he  discusses  the  power 
developed  in  that  closed  circuit;  this  is  based  on  the  known  laws 
of  discharge  of  condensers.  He  concludes  that  if  in  the  case  of 
an  atmospheric  discharge  it  is  possible  to  measure  two  integral  val- 
ues of  the  square  of  the  current  by  the  dift'erential  of  the  time  in- 
duced in  each  of  two  circuits,  in  one  of  which  the  ratio  of  the  re- 
sistance to  the  coefficient  of  self-induction  is  very  small,  while  in 
the  other  it  is  very  large,  it  becomes  possible  to  find  out,  by  com- 
parison of  these  two  integrals,  the  nature  of  thte  atmospheric  dis- 
charge. 

E.\RTH  CURRENTS.— "Zeit.  fuer  Elek.,"  July  31-— A  short 
article  of  a  general  character.  Extended  researches  were  made  by 
the  SodankyTa  polar  expedition;  the  results  arrived  at  were  similar 
to  those  made  by  Wild — namely,  that  the  earth  currents  at  short 
distances  of  i  km  are  not  continuous  currents  of  variable  intensi- 
ties, but  change  their  directions:  the  component  in  the  east-west 
direction  is  in  general  larger  than  in  the  north-south  direction.  It 
cannot  be  stated  wdiether  the  earth  current  is  the  cause  of  the 
earths  magnetism  even  though  there  may  be  a  connection  between 
the  two:  Lemstroem  supposes  that  the  earth  is  like  the  iron  core 
inside  of  a'coil  through  which  a  current  flows,  and  in  this  way  ex- 
])lains  the  observations.  There  are,  however,  variations  in  the  earth 
currents  which  do  not  coincide  with  those  of  the  earth's  magnet- 
ism, and  vice  versa:  the  magnetic  variations  which  do  not  corre- 
spond to  those  of  earth  currents  may  be  caused  either  by  earth 
currents  in  other  parts  of    the  earth  or  by  atmospheric  currents. 

M.\GNETIC  VISCOSITY.  Klemencic.  "Wied.  .-kun.,"  63,  p. 
61;  abstracted  briefly  in  "L'Eclairage  Elec."  July  23.— Descriptions 
of  his  researches  made  with  intense  fields,  former  observations 
having  been  made  only  w'ith  rather  weak  fields.  The  viscosity  de- 
pends on  the  magnitude  of  the  variation  of  the  field  and  follows 
the  same  law.  whether  this  variation  is  due  to  the  reversing  of  the 
current  or  to  the  opening  or  closing  of  the  circuit;  its  absolute 
value  increases  with  the  intensity  of  magnetization,  and  tends 
toward  a  maximum,  which  is  reached  probably  before  the  maxi- 
mum of    ma.gnetization, 

FJ.HCTRIC  AND  MAGNETIC  WIND.  Lehman:  Arrhenius; 
Warburg,  "L'Eclairage  Elec,"  July  23.— Very  long,  illus- 
trated abstracts  of  three  articles  from  the  "Wied.  .\nn  ,"  63,  p.  285, 
.^05  and  41T,  respectively;  some  of  these  have  already  been  referred 
to  in  the  "Digest." 

MAGNETIC  PROPERTIES  OF  STEELS.  Mmc  Curie. 
"L'Eclairage  Elec,"  July  2^:  abstracted,  with  curves  and  tables, 
from  the  "Bull.  Soc.  d'Encouragenient  p.  L'Ind.  Nat.,"  3,  p.  58. — 
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She  studied  the  magnetic  properties  of  tempered  steels  in  the  form 
of  rings;  the  hysteresis  curves  and  the  data  are  reproduced  m  the 
abstrac°t  for  five  different  kinds  of  steel.  She  found  the  agreemenc 
was  not  as  good  as  in  the  case  of  bars,  and  therefore  gives  a  pref- 
erence to  investigations  made  with  (the  latter.  The  intensity  of 
remanent  magnetization  increases  at  first  with  the  percentage  of 
carbon  and  reaches  a  maximum  for  0.5  per  cent.,  after  which  it  de- 
creases; the  hvsteresis  increases  with  the  percentage  of  carbon;  the 
addition  of  various  other  metals  changes  the  intensity  of  remanent 
magnetism  of  these  rings  only  slightly;  it  increases  the  coercive 
field  and  the  hysteresis  and  diminishes  the  maximum  induced  mag- 
netization. 

.  DISCH.-VRGES  IN  MAGNETIC  FIELDS.  Paalzow  and  Nee- 
sen.  •'Wfed.  Ann.,"  December;  abstracted  in  ■'L'Eclairage  Elec.,' 
July  23. — Descriptions  of  researches  made  to  study  the  influence  of 
the'  magnetic  field  on  the  intensity  of  the  discharge  in  rarefied 
gases. 

INFLUENCE  OF  SHOCKS  ON  MAGNETIC  SUSCEPTI- 
BILITY. Fromme.  "Wied.  Ann.,"  63,  p.  314;  abstracted  in 
"L'Eclairage  Elec."  July  23.— He  studied  the  effects  of  electric  os- 
cillations and  mechanical  shocks  on  the  magnetic  susceptibility. 

MAGNETIC  SCREENS.  Du  Bois.  "Wied.  Ann.,"  63,  p.  348; 
abstracted  in  "E'Eclairage  Elec,"  July  23.— He  calculates  the  ef- 
fect of  spherical  or  double  cylindrical  envelopes  such  as  are  used 
for  the  protection  of    galvanometers. 

ZEE-AL-VN  PHENOMENON.  Righi.  "Rend.  Accad.  Lin- 
cei.,"  June  11;  reprinted  in  "L'Eclairage  Elec,"  July  23. — A  kine- 
matic interpretation  of   this  phenomenon. 


C.\THODE  JETS.  Phillips.  ".'El'ty,"  August  10.— A  reprint  of 
the  article  noticed  in  the  "Digest"  last  week. 

Electro-chemistry  and  Batteries. 

OZONE.  Kershaw.  Lond.  "Elec.  Rev.."  July  29.— .\  short  ar- 
ticle in  which  he  gives  brief  descriptions  of  the  different  forms  of 
o^onizei'S  now-  before  the  public,  and  examines  the  financial  as- 
pects of  the  use  of  ozone  for  various  purposes.  .\ndreoli's  ozon- 
izer  is  of  the  open  type,  the  air  being  in  direct  contact  with  the 
rretallic  electrodes,  which  are  made  of  aluminum  (this  has  recent- 
ly been  referred  to  in  the  "Digest");  they  work  from  the  secondary 
of  a  transforjner  the  current  in  w-hich  is  0.13  ampere  at  2800  volts; 
it  is  said  to  yield  123  grams  of  ozone  per  kw  hour;  no  cooling  is 
required,  but  the  air  must  be  perfectly  dry  and  free  from  dust.  The 
Otto  apparatus  is  composed  of  a  thin  sheet  of  metal  laid  on  a  sheet 
of  glass  or  fixed  between  two  glass  plates;  in  the  oblong  form  the 
air  enters  at  one  end  and  travels  in  a  zig-zag  manner  between  the 
electrodes;  in  the  circular  form  it  enters  at  the  centre  and  passes 
away  at  the  circumference  (an  illustrated  description  of  his  appa- 
ratus is  published  in  the  "Zeit.  f.  Elektrochemie."  July  28) ;  his 
chief  discovery  is  said  to  be  the  fact  that  the  output  of  ozone  is 
proportional  to  the  frequency  of  the  current;  it  is  also  stated  that 
the  output  per  electrical  hp-hour  is  a  maximum  for  a  frequency  of 
80;  he  then  obtains  155  grains  of  ozone  per  electrical  hp-hour.  The 
V'arnold  apparatus  consists  of  a  flat-shaped  box  containing  hori- 
zontal glass  plates  coated  with  gold  leMf  on  one  side,  the  films  being 
connected  alternately  to  the  two  polls  of  a  transformer;  the  air 
does  not  come  in  contact  with  the  films;  the  voltage  is  15.000,  and 
the  frequency  83;  no  cooling  is  required;  the  yield  is  claimed  to  be 
175  grams  per  electrical  hp-hour.  The  Siemens  and  Halske  ap- 
paratus consists  of  a  number  of  concentric  tubes,  one  of  metal 
and  the  other  of  glass,  coated  on  the  opposite  side  with  tinfoil; 
water  is  led  through  the  inner  tube  to  keep  down  the  temperature, 
and  the  air  is  passed  between  the  inner  metal  and  the  outer  glass 
tube:  the  output  is  20  grams  per  electrical  hp-hour;  it  has  been  in 
u.'e  since  1894.  He  then  discusses  the  applications  of  ozone;  in 
some  of  these,  however,  other  oxidizing  agents  are  applicable,  and 
ozone  then  comes  in  competition  with  these;  he  discusses  the 
bleaching  action  of  bleaching  powder,  sodium  manganate  and  so- 
dium bichromate,  which  arc  the  three  most  commonly  employed; 
with  ozone,  generally  only  one-third  of  the  oxygen  takes  part  in 
the  reaction.  In  a  table  he  gives  in  condensed  form  the  figures 
for  the  output  of  ozone  and  the  cost  of  i  kg;  the  latter  is  17.12 
cents  for  the  Yarnold,  19.98  for  the  Otto,  31.80  for  the  Andreoli 
system;  the  cost  per  kg  of  active  oxygen  is  just  three  times  (Tiis; 
the  cost  of  electrical  energy  has  been  taken  as  3  cents  per  electri- 
cal hp-hour.  In  another  table  he  compares  these  figures  with  those 
for  bleaching  by  other  chemical  methods,  showing  that  bleaching 
powder  is  cheapest,  then  sodium  bichromate,  then  ozone;  wherever 
bleaching  powder  is  satisfactory  it  is  absurd  to  use  ozo-.e,  and  the 
latter  will  be  restricted  to  those  operations  for  which  the  two  so- 
dium salts  or  atmospheric  air  are  the  customary  agents.  With  re- 
gard to  cost,  ozone  occupies  a  fairly  favorable  position,  while  its 
ease  of  application  and  the  non-production  of  solid  or  liquid  by- 
profliKis  gives  it  a  great  advantage;  (here  is  every  reason  to  expect, 
therefore,  that  the  use  of  ozr.ne  in  the  manufaclnre  of  oils,  fats  and 
organic  chemicals  will  rapidly  cxii-nd,  The  advantages  of  ozone 
arc  not  striking  in  cases  where  the  r)xygen  of  the  atniospherii- 
air  is  generally  used,  as  the  only  advantage  is  a  decrease  in  the 
time  required;  ozone  may  also  prove  to  be  too  active,  and  its  use 
in  the  maturing  of  wines  and  spirit.*,  he  thinks,  is  therefore  Icsn 
certain. 

ALUMINUM  ELFXTRODKS.  Wilson.  I..,nd,  "Rlec.  Eng.." 
July  3f). — The  continuation  (apparently  the  ronclusion)  of  the  re- 
print of  his  paper     (see  "Digest"  last  week).     The    description  of 


the  experiments  with  alternating  currents  is  continued  and  the 
curves  of  the  currents  are  given;  Gractz's  paper  (described  in  the 
"Digest"  some  time  ago)  is  briefly  referred  to,  and  the  current 
curves  in  the  circuit  where  a  direct  current  is  produced  are  given; 
these  resemble  a  distorted  alternating  current  curve,  almost  all  of 
which  lies  above  the  zero  axis.  An  important  point  in  connection 
with  these  cells  is  the  wearing  away  of  the  aluminum;  thin  plates 
become  perforated  with  small  holes;  the  evaporation  of  the  elec- 
trolyte also  needs  consideration.  He  then  describes  experiments 
undertaken  to  find  what  eflfect  this  metal,  with  its  film,  has  as  a  con- 
denser, with  varying  frequency,  temperature,  and  current;  two 
plates  were  used  in  a  saturated  alum  solution;  he  finds  that  such 
plates  are  suited  for  condensers.  Other  experiments  were  made 
with  soda,  ammonia  and  potash  alums,  and  the  results  are  given  in 
a  table;  with  a  low  frequency  of  7.5  the  results  are  not  as  good  as 
w'ith  a  high  frequency  of  92.4;  non-saturated  solutions  show  a  bet- 
ter result  with  regard  to  efficiency  at  the  higher  frequency.  His 
general  conclusions  are  that  the  effect  investigated  in  his  paper 
takes  time  to  develop  and  is  not  fully  developed  with  alternating 
current  frequencies  of  16  and  98;  it  can  be  increased  by  increasing 
the  current  density  for  a  given  film,  and  it  is  greatly  influenced  by 
temperature;  the  metal  with  its  film  is  suitable  for  condenser  plates 
if  due  regard  is  given  to  current  density  and  temperature;  it  might 
in  some  cases  be  found  useful  as  an  equivalent  for  a  metallic  resist- 
ance. 

AMMONIUM  AMALGAM.  Pocklington.  Lond.  "Elec," 
July  29. — If  a  strong  solution  of  ammonium  chloride  is  electro- 
lyzed  w  ith  a  mercury  cathode  a  pasty  substance  is  produced,  which 
is  either  ammonium  amalgam  or  a  mere  froth  of  mercury  with 
hydrogen  and  ammonium  gases.  He  describes  experiments  under- 
taken to  settle  this  question,  and  he  did  so  by  constructing  a  Dan- 
iell  cell  in  which  the  zinc  was  replaced  by  this  substance;  the 
experiments  and  results  are  described  and  he  comes  to  the  conclu- 
sion that  this  material  is  at  the  moment  of  its  formation  at  true 
amalgam  of  the  radicle  ammonium  in  its  free  state;  but  it  rapidly 
dissociates  into  mercury,  hydrogen  and  ammonia  gases,  which  lat- 
ter caused  the  mercury  to  froth. 

ALUMINUM  MANUFACTURE.  Ristori.  Lond.  "Engineer- 
ing" and  "Elec.  Eng.,"  July  29. — A  reprint  of  a  recent  paper  on  its 
manufacture  and  properties,  and  a  description  of  the  rolling  mills 
and  foundry  at  Milton.  The  former  journal  publishes  also  the  il- 
lustrations and  the  discussion.  A  reprint  without  the  illustrations 
is  begun  in  "El'ty,"  N.  Y.,  August  JO. 

CALCIUM  CARBIDE  WORKS.— Lond.  "Elec,"  July  29.— A 
note  from  the  London  "Engineer."  There  are  now  twenty-two 
works  in  Europe  and  America,  producing  carbide  in  large  and 
small  quantities,  and  four  others  under  construction;  the  produc- 
tion in  America  was  1925  tons  in  1897,  valued  at  $140,000;  there  are 
no  figures  available  concerning  the  products  from  the  European 
works.  The  output  per  electrical  hp-day  of  twenty-four  hours  is 
reported  to  be  9.12  kg;  most  of  that  on  the  market  contains  about 
80  per  cent,  of  the  carbide. 

SULPHATING  OF  NEG.\TIVE  ACCUMUL.-\TOR 
PL.ATES.  Jumau.  "L'Eclairage  Elec,"  July  23. — A  discussion, 
with  the  results  of  numerous  experiments,  concerning  the  objec- 
tionable sulphating  due  to  local  action  on  the  negative  plates.  This 
local  action  is  shown  by  the  evolution  of  hydrogen,  and  is  due  to 
two  causes,  the  chemical  action  of  spongy  lead  and  sulphuric  acid, 
and  the  electrochemical  action  of  the  couple  formed  by  the  lead 
and  the  alloy  of  the  grid;  the  former  action  increases  with  the  con- 
centration-of  the  acid,  and  is  very  rapid  at  a  density  above  1.45; 
the  E.  M.  F.  between  the  lead  and  the  grid  at  a  density  of  1.27  va- 
ried from  0.49  to  0.54  volts,  according  as  the  grid  is  made  of  soft 
lead  or  antimony  lead;  the  spongy  lead  is  electropositive  and  the 
sulphating  therefore  means  a  loss  of  the  charge  of  that  plate.  To 
deiermine  the  extent  of  this  action  he  made  some  tests,  the  results 
of  which  are  given;  the  plate  was  formed  of  pastilles  originally 
obtained  from  chloride  of  lead,  and  these  were  aiialyzcil  after  va- 
rious periods  of  rest,  and  at  two  difTerent  densities  of  solution; 
the  results  arc  also  given  in  curves;  they  show  clearly  the  great  ef- 
fect of  the  density  of  the  acid  on  this  local  action;  also  that  den- 
sities not  exceeding^  1.32  can  still  be  used,  provided  the  cell  does  not 
remain  inactive  too'long.  Sometimes  the  sulphating  is  much  great- 
er and  it  is  then  due  to  particles  of  peroxide  detached  from  the 
positive  plate  or  to  copper,  antimony  or  iron,  even  though  the  an- 
timony is  only  very  slightly  soluble  in  the  acid;  researches  were 
made  with  antimony  as  the  impurity  and  the  results  are  given  in 
tables  and  curves,  sluiwing  its  enormous  inlluence  in  this  local  ac- 
tion for  high  densities  of  about  1.31;  the  action  of  iron  is  less  en- 
ergetic at  first,  but  after  longer  periods  of  rest  it  becomes  more 
active;  the  antimony  is  the  material  which  is  to  be  feared  most; 
the  tests  showed  that  it  is  found  mostly  on  or  near  the  surface.  40 
per  cent,  fif  it  being  in  the  outside  layer  of  o.i  mm;  the  E.  M.  F. 
of  lead  and  antimony  in  sulphuric  acid  is  about  0.5  volts,  the  lead 
being  positive,  llis  coiulusioiis  are  that  to  .ivoid  this  local  action 
the  positive  plate  should  be  made  of  soft  lead,  as  pure  as  possible; 
when  the  positive  pl.ites  .ire  m.ide  of  a  le.id  antimony  gi'id  the 
local  actions  are  rediicerl  by  avoidinj^  as  iinuh  as  possible  the  per- 
oxidation of  the  antimony,  and  by  using  an  electrolyte  of  low 
density;  to  imt  the  negalivis  in  the  best  condition  they  ought  to  be 
taken  out  often  anrl  have  their  outer  l.iyer  rubbed  ofT  meclianically, 
nolwithstamling  the  resulting  slight  rediulion  of    the  capacity. 

I'KIMAKY  H.'\TT1:HY.— Lond.  "ICIec.  Eng,"  July  29;  more 
briefly   in   Lond.   "IClec.   Kev.,"  July   29. — An   article  on   the   Row- 
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butluim  primary  liatlcry.  whicli  is  being  promoted  by  a  syndicate 
in  Kngland;  the  former  journal  contains  a  brief  report  by  S.  P. 
Thompson  and  a  longer  one  by  Harrison;  in  both  the  editorial  ar- 
ticles it  is  discussed  somewhat  unfavorably.  The  electrodes  are 
carbon  and  iron,  the  former  being  in  porous  tubes  through  which 
a  st'-ong  acid  solution  is  circulated;  the  iron  elements  are  placed 
between  a  scries  ot\  these  tubes  and  water  is  kept  runnmg  through 
that,  portion  containing  the  iron  plates;  there  are.  therefore,  two 
circulating  solutions;  the  acid  is  a  mixture  of  sulphuric  and  nitric 
acid  with  water;  the  cells  are  mounted  on  an  inclmed  plane,  so  the 
electrolyte  passes  in  turn  from  one  to  the  other;  the  gas  given  off 
from  the  cathode  exerts  a  pressure  in  the  air-tight  compartment, 
forcing  the  solution  to  penetrate  through  the  pores  of  the  tube  in 
about  the  same  proportion  as  the  energy  is  taken  from  the  genera- 
tor, and  this  is  claimed  to  lower  the  internal  resistance  and  mam- 
tain  the  voltage  constant;  the  open  circuit  E.  M.  F.  of  a  cell  is  said 
to  be  1.35.  and  it  appears  that  it  remains  constant  at  1.05,  while  the 
battery  is  giving  100  amperes;  Harrison's  report  contains  a  descrip- 
tion of  the  cells  and  tests,  according  to  which  the  total  cost  is  be- 
low 10  cents  per  kw  hour;  it  is  shown  editorially,  however,  that 
this  is  simply  for  the  raw  materials  consumed;  a  corrected  estimate 
made  in  the  former  journal  gives  the  cost  as  more  than  three  times 
this.  The  battery  is  intended  to  replace  steam-driven  dynamos. 
The  former  journal  also  contains  an  editorial  article  on  this  bat- 
tery. 

FULMEN  ACCUMULATORS.— Lond.  "Elec.  Rev.,"  July  29. 
— .\  brief  description  of  the  results  of  Hospitaller's  tests  of  these 
cells,  the  original  of  which  was  referred  to  in  the  "Digest"  .\ugust 
6  (under  automobiles);  see  also  June  18  and  25.  (They  were  the 
cells  which  were  used  on  the  automobiles  in  the  recent  Paris  tests.) 


ELECTROMETALLURGICAL  PROCESSES.  Tommasi. 
"Elec.  Eng.,"  August  11. — A  description  of  his  electrolytic  process 
for  the  reduction,  separation  and  refining  of  metals,  which  is 
claimed  to  be  of  universal  application,  and  has  the  following  advan- 
tages; no  polarization,  removal  of  the  metal  as  soon  as  it  is  de- 
posited, equal  density  of  the  liquid  throughout,  it  being  continu- 
ously in  motion.  The  electrolyzer  is  described  and  illustrated;  the 
application  of.  the  process  to  the  desilverization  of  lead  is  de- 
scribed, with  estimates  of  the  cost.  References  to  other  descrip- 
tions of  his  process  have  already  been  given  in  the  "Digest." 

Units,  Measurements   and  Instruments. 

MEASURING  THE  POWER  OF  POLYPHASE  CUR- 
RENTS. Blondel.  "L'Ind.  Elec,"  July  25. — An  interesting  sum- 
mary of  the  various  methods  suggested  at  different  times  by  him, 
the  .general  principles  of  which  were  described  by  him  in  his  Chi- 
ca'go  congress  paper.  The  only  instrument  w-ith  which  these  meas- 
urements can  be  made  is  the  two-coil  wattmeter,  such  as  his  uni- 
versal wattmeter,  a  brief  illustrated  description  of  which  he  gives; 
it  has  one  movable  coil  and  two  fixed  coils,  one  on  each  side;  it  is 
strongly  dampened  magnetically,  and  the  two  fixed  coils  are  con- 
veniently mounted,  so  that  they  may  be  connected  in  parallel,  in  se- 
ries, differentially,  or  in  separate  circuits;  in  the  methods  described 
this  instrument  is  used.  The  formulas  concerning  the  polyphase 
currents  are  summarized  briefly;  the  measurement  of  the  total 
power  is  then  described;  it  suffices  to  make  two  measurements  by- 
finding  the  power  consumed  in  each  of  the  two  bridges,  which  are 
formed  by  the  three  wires,  consideririg  the  one  or  the  other  as  the 
common  return;  when  the  power  in  each  circuit  is  to  be  measured 
separately  the  method  depends  on  whether  the  star  or  the  triangle 
system  of  connections  is  used;  in  the  case  of  the  former  he  uses 
an  artificial  neutral  point  by  connecting  the  movable  coil  to  all 
three  through  equal  resistances.  These  three  circuits  being  con- 
nected to  a  common  point  give  a  mean  of  the  three  voltages;  the 
series  coils  are  connected  in  the  circuit  to  be  measured;  these  con- 
nections are  similarly  made  with  each  of  the  three  circuits,  in  order 
to  measure  the  power  in  each  separately;  if  the  centre  connection 
of  the  system  is  accessible  the  artificial  neutral  point  need  not  be 
used  and  the  measurement  becomes  very  simple;  another  method 
is  the  so-called  fork  method,  in  which  the  movable  coil  is  con- 
nected with  one  end  to  the  circuit  to  be  measured  and  with  the 
other  to  two  equal  resistances  connected  with  the  other  two  cir- 
cuits; the  movable  coil  is  shunted  by  another  having  the  same  re- 
sistance in  order  to  reduce  the  current  to  one-half;  the  power 
should  be  multiplied  by  two-thirds  in  that  case,  in  order  to  give  the 
correct  reading;  for  the  triangle  arrangement  the  currents  in  the 
two  conductors  are  made  to  pass  in  opposite  directions  through 
the  two  fixed  coils,  while  the  movable  coil  is  connected  between 
them.  He  then  discusses  the  application  to  the  measurement  of 
power  of  the  whole  system;  if  it  is  desired  only  to  know  the  total 
power  it  is  simplest  to  use  a  double  wattmeter  formed  of  two  or- 
dinary wattmeters  mounted  on  the  same  axis  and  giving  directly 
the  sum  of  the  two  readings;  instead  of  this,  two  instruments  may 
be  used  connected  as  described  in  one  of  the  above  methods;  in  a 
three-wire  system,  if  it  is  desired  to  know  the  power  on  each  cir* 
cuil.  it  is  necessary  to  have  three  wattmeters.  Laboratory  meas- 
urements are  then  discussed;  when  the  circuits  are  not  equally 
U  aded  the  best  method  is  to  use  a  single  apparatus,  which  is  suc- 
cessively switched  into  each  branch  or  bridge,  depending  on  wheth- 
er the  star  or  triangle  method  is  used;  but  there  is  great  liability 
then  to  make  an  error  in  the  connections;  to  simplify  such  meas- 
urements he  describes  a  resistance  box  in  which  three-plug  resist- 
ances aie  conftected  by  the  star  system;  also  a  multiple  switch  ar- 
rangement resembling  sotuewhat  a  car  controller,  and  having  three 


sets  of  contact  blocks,  which  are  so  arranged  that  the  instrument 
may  bt  switched  onto  any  of  the  three  circuits  by  the  mere  turning 
of    a  crank.     The  article  is  well  illustrated  with  clear  diagrams. 

GRAPHICAL  METHOD  FOR  MEASURING  DIFFER- 
ENCE OF  PHASE  BETWEEN  TWO  SINE  CURRENTS. 
Rossi.  "Nuovo  Crmento,"  December;  abstracted  in  "L'Eclairage 
Elec,"  July  30. — It  appears  to  consist  in  the  use  of  a  polarized 
chronograph  on  which  are  recorded  the  oscillations,  together  with 
those  from  a  tuning  fork,  the  frequency  of  which  is  very  nearly 
that  of  the  current  to  be  measured;  he  shows  how  the  phase  dif- 
ference can  then  be  determined. 

MEASURING  INSULATION  RESISTANCE  OF  A 
THREE-WIRE  SYSTEM.— Lond.  "Elec  Eng.,"  July  29.— An  an- 
sw-er  to  a  request  to  deduce  formulas,  accompanied  by  graphical  il- 
lustrations, for  enabling  the  insulating  resistance  of  the  three  re- 
spective wires  to  be  determined  by  connecting  each  in  turn  to  the 
earth  through  an  ammeter. 

DIFFERENTIAL  TELEPHONE  FOR  MEASURING 
ELECTROLYTIC  RESISTANCES.  Federico.  "Zeit.  f.  EJek- 
trochcmie,"  July  31;  abstracted  briefly  from  "Nuovo  Cimento,"  6, 
p.  161. — The  vibrating  diaphragm  is  placed  betw'een  two  opposite 
electromagnets,  which  can  be  adjusted  by  a  micrometer  screw;  each 
one  is  in  series  with  one  of  the  two  resistances  to  be  compared; 
when  they  are  equal  there  is  no  sound.  The  use  of  such  a  tele- 
phone is  said  to  be  surer  and  takes  less  time  than  when  the  or- 
dinary telephone  is  used. 

MIRROR  FOR  GALVANOMETERS.— "Elek.  Zeit.."  July  28. 
— A  brief  description  of  an  improved  form  of  mirror  for  galvanome- 
ters and  like  instruments  with  which  a  beam  of  light  is  used.  To 
give  a  true  picture  of  the  source  on  a  transparent  scale  a  mirror, 
which  is  convex  on  one  side  and  concave  on  the  other,  silvered  on 
the  former,  is  generally  used;  a  cheaper  mirror,  and  one  w-hich  is 
more  easily  made,  is  one  that  is  plain  on  one  side  and  convex  on 
the  other,  being  silvered  on  the  latter;  if  n  is  the  index  of  refrac- 
tion of  the  glass,  then  2/1  times  the  focal  distance  is  equal  to  the 
radius  of  curvature  of  the  curved  side.  A  short,  analytical  dis- 
cussion is  given,  with  some  recommendations  regarding  scales. 

DIRECT  MEASUREMENT  OF  ELECTRICAL  QUAN- 
TITY. Blondlot.  "L'Ind.  Elec."  July  2;.— A  reprint  of  the  Acad- 
emy paper  noticed  in  the  "Digest"  August  6. 

V.'ATTHOUR  :METER.  Lotz.  "Elek.  Anz.,"  July  31.— An  il- 
lustrated description  of  his  universal  meter  for  continuous  or  al- 
ternating currents. 

MEASURING  APPAR.\TUS.  Armagnat.  "L'Eclairage  Elec," 
July  23. — Brief,  illustrated  descriptions,  taken  from  patent  specifica- 
tions. 

CONDENSER  FOR  INDUCTION  COILS.  Tulbizuno. 
"L'Ind.  Elec,"  July  25. — .\n  abstract,  with  the  curves,  of  the  ar- 
ticle noticed  in  the  "Digest"  May  28  (where  the  author's  name  is 
Mizuno.  which  is  probably  correct.)     See  also  "Digest,"  June  18. 

Telegraphy,  Telephony  and  Signals. 

NEW  CONNECTIONS  FOR  VERY  LONG  DISTANCE 
TELEPHONY.  Schwensky.  "Elek.  Zeit.."  July  28.— To  in- 
crease the  distance  with  present  systems  it  is  either  necessary  to 
use  larger  line  wire,  which  is  not  always  practicable,  or  to  improve 
the  microphones,  in  which  direction  improvement  is  not  likely;  he 
therefore  endeavors  to  increase  the   distance   by  a   change   in   the 
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connections;  in  the  present  paper  he  describes  a  system  which  was 
suggested  in  1896,  and  has  proved  to  be  very  successful.  In  this 
the  "receiver  is  used  alone,  without  its  microphone,  and  the  trans- 
milter  is  used  without  the  telephone,  the  microphone  of  the  receiv- 
er and  the  telephone  ot  the  transmitter  being  cut  out  of  circuit 
when  not  in  use;  the  necessary  switching  is  accomplished  by  means 
of  a  small  lever  attached  to  the  telephone,  and  which,  in  its  natural 
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position,  cuts  out  the  induction  coil,  while  when  it  is  depressed  it 
cuts  out  the  telephone;  this  results  in  a  very  appreciable  increase  in 
the  strength  and  clearance  of  the  transmitted  speech;  this  is  due 
to  the  fact  that  in  the  usual  method  the  current  curves  are  flattened 
and  shifted  in  phase  by  the  apparatus,  which  is  not  really  essential.  , 
The  only  objection  to  the  sj'stem  is  that  the  persons  talking  cannot 
interrupt  each  other,  but  it  is  thought  that  they  would  soon  get 
used  to  this.  It  has  the  further  advantage  that  especially  active  ini- 
crophones  can  be  used,  which  formerly  was  not  possible,  as  they 
affected  the  incoming  waves  too  much.  To  make  the  system  most 
effective  these  switch  arrangements  should  be  at  both  the  receiver 
and  the  transmitter,  but  for  distances  below  icoo  km  (600  miles) 
the  sound  would  be  too  loud,  and  the  arrangements  are  therefore 
made  that  either  the  old  or  the  new  system  can  be  used  as  desired. 
A  method  of  accomplishing  this,  as  also  the  complete  connections, 
is  show-n  in  the  diagram  on  page  189,  which  will  explain  itself;  the 
small  switches  marked  f  are  in  the  position  shown  in  the  figure  for 
short  distances,  while  they  are  moved  to  the  left  to  connect  w'ith 
the  wires  a  and  c  when  the  instrument  is  to  be  used  for  long  dis- 
tances. The  lever  H  on  the  telephone  then  makes  the  connections 
for  receiving  or  transmitting  respectively  as  described  above.  A 
test  was  made  with  a  tnetalHc  circuit  of  3000  km  (1800  miles)  by 
connecting  the  longest  4  mm  and  3  mm  long-distance  lines  in  the 
German  circuits,  and  the  results  were  surprisingly  good;  it  was  also 
tried  over  the  cable  from  Berlin  to  Copenhagen,  and  gave  very 
good  results,  far  better  than  the  usual  arrangement. 

DISTURB.'^NCES  IN  TELEPHONES.  Meyer.  "Elek.  Anz.," 
July  28. — A  brief  description  of  a  method  for  preventing  railway 
ctirrents  frotn  producing  disturbances  in  neighboring  telephone 
wires.  This  is  accomplished  by  merely  connecting  a  condenser  to 
the  t_ermina!s  of  the  armature  of  the  motor  on  the  car.  Trials  were 
made  by  a  well-known  company  in  Germany,  and  it  was  found  that 
when  the  condenser  was  connected  the  sounds  in  the  telephone 
suddenh  ceased  or  were  onlv  very  weak. 

Miscellaneous. 

THE  HUMAN  BODY.— -Elek.  Anz.,"  July  31.— A  note  stating 
that  according  to  a  French  Academy  paper  by  Dubois  the  human 
body  IS  a  condenser  with  a  liquid  dielectric  and  a  capacity  of  0.105 
microfarads. 

E'ECTKIC  FURNACE.  Gin  and  Leleux.  Lond.  "Elec.  Rev.." 
July  29. — .\n  abstract  of  a  French  .Vcademy  paper,  noticed  in  the 
"Digest"    March  19. 

EXAMIN.\TION  QUESTIONS.— Lond.  "Elec.  Eng."— This 
journal  publishes  occasionally  the  examination  questions  of  the 
City  and  Guilds  of  London  Institute,  for  the  department  of  mag- 
netism and  electricity;  the  issue  of  July  29  contains  one  set  of 
these. 

TURIN  EXHIBITION.  Montel.  "Elek.  Zeit.,"  July  28.— The 
beginning  of  a  report  on  the  electrical  exhibits  at  this  exjiibition; 
brief  ■  descriptfons  are  given,  with  some  illustrations,  the  present 
pprlion  being  devoted  to  continuous  current  machinery. 


PREVENTING  COLLISIONS  AT  SEA.  Herberts.  "Elec. 
Eng.,"  August  4,  and  "El'ty,"  August  10.— An  illustrated  article  in 
which  he  suggests  the  use  of  a  thermopile  on  board  ship  for  de- 
tecting the  presence  of  an  object  such  as  a  vessel,  iceberg,  etc.,  in 
case  of  a  fog.  Any  object  which  has  a  higher  or  lower  tempera- 
ture than  the  surrounding  atmosphere  will  radiate  or  absorb  heat; 
he  proposes  to  detect  such  heat  radiations  by  mounting  a  horizon 
tal  thermopile  on  the  two  sides  of  a  ship,  revolving  it  slowly  around 
a  vertical  axis  and  connecting  it  with  a  galvanometer  which  oper- 
ates an  alarm;  it  must  be  carefully  protected  from  the  heat  radia- 
ti';n<-  of  the  vcssal  itself  and  the  sun;  the  object  of  revolving  it  is 
10  give  some  Idea  of  the  direction  of  the  approaching  object;  the 
slrtnglh  of  tlie  current  will  give  some  idea  of  its  distance;  the 
successive  alarms  will  show  whether  it  is  approaching  or  receding. 

.MICA.— ■Klcc.  Rev.,"  August  16.— A  short  article  on  the  nini- 
ing  and  marketing  of   mica. 

Directory  of  Scientific  Societies,  A.ssoclations,  lite,  and 
Meetings  of  the  Same 

CHICAf.O  KI-KCTKICAL  ASSOCIATION.-Mecting.,  third  Friday  o(  c.icl, 
month;  }.  K.  Cr,iv.-iih,  iiccrciary. 

THE  NEW  YOkK  ELECTUICAT-  SOCIETY.-Preiidcnt.  Cano  S.  Dunn; 
iccrctjiry.  <';eorgc  H.  fiuy,  New  York. 

ENOrNHKRS'  SOflETV  OF  WESTERN  PENNSYLVANIA  .  I'Ht.burB, 
ra.~Mcclin(cft.  thirrl  Tuc«lny  of  each  month.  " 

CANADIAN  ELECTRICAL  ASSOC!  ATION.-Prciiiclrn!,  Willinm  H. 
Rrowne,  Montreal;  secrciary,  C.  IL  Mortimer.  Toronto,  f)nt. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia.  Po.-Sccrctory, 

Wilhnm    M     WnM. 

^*  CHARITAHLK    MECHANIC    ASSOCIATION.    Ho«. 

*""'  ■'  *T'.t'.r  CnrrinKc*,  r)ctobrr  lo  to  Drccmlitr  3.  1898, 

^'''"*  "  'CAL    ASSOCIATION-IVe^trlrnt.     P.     A. 

Ccpclanil,  I  ry,  Thoinan  R.  M^rcrin.  Mitwntikcc.  Wia. 

AMERI'  I  oRTIIEADVANCKMENT  OP  SCIENCE, 

^1'    ^^     ''  '".   Mm*.    Next  merltn|[.   Ilomon.   Mnnii..  Au- 

^  I  NSTITUTE  OF  ELECTRICAL  ENGINEERS.  New  Vork.- 

\ii.    A.    E,    Kennelly;    accrciary.    Ralph    W.    Pope.    Meetinv,    third 
of  each  month. 


XATIOXAL  ELECTRIC  LIGHT  ASSOCIATION.— President.  A.  M. 
Young,  Waterbury,  Conn;  secrelary,  George  F.  Porter,  New  York.  Next  meet- 
ing. New  York,  May  or  June,  1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-President,  A.  E. 
Lang.  Toledo,  Ohio;  secretary,  T.  C,  PenJngton,  Chicago,  III.  Next  meeting, 
Boston,  Mass.,  September  6,  7,  8  and  9,  1898. 

ASSOCIATION  OF  RjMLWAY  TELEGRAPH  SUPERINTENDENTS.— 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.   C,  June  19,   1899. 

STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 
— President  G.  Tracy  Rogers,  Binghamton,  N.  Y.  Next  meeting.  Hotel  St. 
George,  Brooklyn,  N.  Y.,  September  13  and  14,  1898. 

ASSOCIATION    OF    EDISON    ILLUMINATING    COMPANIES.— Presi- 
dent, Samuel  InsuU,   Chicago;  secretary,  Wilson  S.   Howell,   Harrison,   N.  J. 
Next  meeting,  Sault  Ste.  Marie,  Mich.,  September  12  and  13,  1898. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 
Next  meeting,  Buffalo,  N.  Y.,  September  13,  14  and  15,  iSgS. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.-President  H.  K.  Wood, 
Piqua;  vice-president,  Emil  C.  Schmidt,  Sandusky;  secretary  and  treasurer, 
Samuel  Scovil,  Cleveland.  Last  meeting,  Sandiisky,  Ohio,  August  18  and  19, 
1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS AND  MUNICIPAL  ELECTRICIANS.— President.  Will  Y.  ELlett, 
Elmira.  N.  Y.  Last-  meeting  Hotel  Langewell,  Elmira,  N.  Y.,  August  9  and 
10,  1898. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES.— President,  Judge  James  M.  Thomas,  Chillicothe,  Ohio;  secretary. 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 


A  New  Combined   Fuse  Block  and  Lightning  Arrester. 


The  telephone  department  of  the  Electric  Appliance  Company  of  Chicago  has 
just  put  upon  the  market  a  combined  fuse  block  and  lightning  arrester,  in- 
tended to  give  absolute  protection  against  burn-outs  from  crosses  caused  by 
trolley  and  electric  light  lines  breaking  and  falling  across  the  telephone  wires. 

The  lightning  arrester  part  of  the  instrument  is  constructed  with  two  carb9n 
blocks  with  perforated  mica  separating  them.  One  block  rests  on  the  ground 
plate  and  the  other  is  connected  directly  on  the  line,  the  idea  being  to  produce 
an  arrester  on  the  air  gap  principle. 


A     CoVllilNED     FlSK    AM>     LlGHTNINC.     ArRESTER. 

'I'hc  perforations  in  the  mica  separator  produce  this  result  when  the  carbon 
blocks  are  placed  in   their  ]>roper  position  on   the  arrester. 

The  efTcct  of  a  liglUning  discharge  across  the  carbon  blocks  is  lo  produce 
a  small  amount  of  carbon  dust,  which  can  easily  be  removed  by  pulling  out 
the  carbon  blocks.  l)lowing  out  the  dust  and  replacing  them,  when  the  arrester 
is  in  working  order  again. 

Tlie  fuse  end  of  the  arrester  should  always  be  connected  ti>  the  wires  running 
to  the  instrument  to  he  protected,  and  the  carbon  arrester  end  dirclly  to  the 
line  wires. 

The  fuse  portion  of  the  arrester  can  be  furnished  with  either  the  Postal  or 
Western  L^^nion  type  terminals,  an  ordinary  _>-incli  copper  or  foil  terminal  fuse 
being  used.  The  base  is  made  of  porcelain,  and  is  4'.4  inches  long  by  i  and  iVj 
inches  wide. 


Improved  Inclosed  Arc  I  ninp. 

The  HJmplest  means  to  accomplish  an  end  i^  always  the  most  satisfactory, 
Tliin  self-evident  truth  applies  with  particular  force  in  mechanics,  and  its  im- 
portance is  fully  iipprcciuted  hy  design  em  and  constructors  of  electrical  ap- 
pnrnluft  of  nil  kinds.  In  arc  lamp  cnnsiruction  >tin)pticily  is  one  of  the  prin- 
cipal desiderata,  and  in  late  years  considerable  advance  has  been  in;idc  in  this 
direction.  The  inchised  arc  lnm]»  is  t»ne  of  ihr  rc-iults  of  the  clTort  tn  (ddain 
the  bcHl  reshlts  with  the   Kreatent  economy. 

Aniiing  the  moNt  rreettt  rlesi^iiH  of  inctoKcd  arcs  Tiiay  he  mentioned  those  of 
the  Slerltng  Arc  Lamp  I'ontpany.  No.  JX^^-m  West  Twenty  sixth  Street,  New 
York  City.  'I"hit«  company  in  ninkinfi  direct  current  inclosed  arc  lamps  for 
coniilnnl  potential  incandeNcent  rircuilN  of  tio-wn  volts:  allenuiiinK  inclosed 
nrCR  for  sinule  and  nuilliphnfte  circuits,  nioioo  volts,  and  inclosed  ares  fur 
conntant  ctirrml  MericN  circuit  11.  In  all  lamps  the  mechanism  is  practically 
alike,    whether  ihey  are  of  the  direct  current  or  altrrniiting  types. 

There  are  somr  nuteworlhy  fraHn'en  in  the  SlrrJin^  littnp.  l'"or  insl.nire,  the 
fncilily  with  whirli  the  inner  nlohe  can  he  denned  anil  new  carliuns  placed  in 
poAilion  is  iin  advanlaKC  possessed  hy  this  lamp  that  will  In*  thoroughly  np- 
(irecinted  hy  (he  practient  lamp  man.  The  inner  globe  in  nupporird  in  a  cup- 
like melnl  holder,  (nstenrd  lo  Ihe  lower  enil  of  the  frame  rodii,  ns  shown  in  l'"i«. 
I,     Thin   KUpport   aUo   nerves   a«    the   clamp    for    the    lower    earhon.     The    itnicr 
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jjlobe  is  simply  set  in  the  holder  and  held  in  position  by  means  of  a  cross  bar 
and  cap.  sliding  between  the  two  frame  rods  and  suitably  held  down  upon  the 
top  of  the  inclosing  globe,  so  that  the  latter  is  firmly  and  securely  clamped  in 
position,  but  can  be  easily  removed  by  raising  this  cap  bar.  The  upper  sliding 
bar  carbon  holder  is  so  constructed  as  to  always  maintain  perfect  alignment. 

The  regulating  mechanism  is  of  a  new  clutch  chain  feed  type.  One  end  of 
the  chain  is  attached  to  the  cross  bar  of  the  upper  carbon  holder.  The  chain 
passes  over  a  toothed  clutch  pulley,  and  is  kept  taut  by  means  of  a  small 
weight'to  the  other  end,  and  moving  up  and  down  in  one  of  the  hollow  frame 
rods.  The  chain  is  not  used  for  carrying  the  current,  a  separate  conductor 
being  provided  for  the  purpose.  The  clutch  pulley  controls  the  movement 
of  the  feed  chain  and  its  attached  upper  carbon.  The  control  magnet  operates 
on  a  pivoted  clutch,  or  brake  bar,  causing  the  chain  pulley  to  be  gripped  by 
the  clutch  member,  turned  the  necessary  distance  and  carrying  the  carbon  cor- 
respondingly. The  clutch  pulley  is  practically  the  complete  regulating  mechan- 
ism in  all  of  the  Sterling  lamps,  although  its  details  are  slightly  modified  to 
meet  the  conditions  in  each  peculiar  class  of  service.  The  actuating  control 
magnets  also  vary  in  the  different  lamps,  being  single,  series-connected  sole- 
noids in  some,  and  double  shunt  and  series  differentially  acting  coils  in  others. 

In  the  direct-current,  constant  potential  lamp  (Fig.  1)  the  clutch  mechanism 
consists  of  a  chain  brake  around  the  feed-chain  pulley,  and  is  attached  to  the 
operating  bar,  so  that  movement  is  imported  to  both  ends  of  the  chain  when 
the  bar  is  actuated.  This  clutch  or  brake  chain  operates  as  a  hand  brake,  with 
both  ends  movable.  The  resistance  is  placed  at  the  top  of  the  lamp,  and  is 
held  in  place  by  radial  arms,  each  arnv  carrying  two  porcelain  insulators 
through  which  the  resistance  coils  are  carried  in  two  concentric  circles — once 
around  and  back.  These  lamps  burn  singly  on  110-120  volt  circuits,  using  about 
416  to  5  amperes  at  80  volts. 

The  alternating  lamp  (Fig.  2)  burns  singly  on  100-120  volt  circuits  at  a  fre- 
quency of  60  or  125  cycles,  taking  about  6  amperes  at  about  70  volts.  It  burns 
from  80  to  100  hours  with  one  trimming.  The  regulating  reactive  coil,  shown 
on  the  top.  is  so  arranged  that  by  changing  the  connections  on  the  coil  the 
lamp  may  be  adjusted  to  any  frequency  and  voltage.  The  clutch  mechanism  is 
the  same  as  that  used  on  the  constant  current  series  lamp.  The  regulating 
coils  are  double,  series  connected  with  the  reactive  coil,  their  double  laminated 
iron  cores  being  attached  to  the  bar.  This  lamp  is  said  to  burn  steadily  and 
without  noise. 

The  constant  current  series  lamp  (Fig.  3),  as  regards  its  mechanism,  is  sub- 
stantially the  same  as  the  other  lamps  abcve  described,  the  clutch  wheel,  how- 
ever,  being  slightly  modified.     The   freed  chain   wheel    is   clutched   by   a  novel 


way  circuits,  220  and  500  volts,  and  an  open  series  arc  lamp.     The  power  and 
railway  circuit  lamps  burn  two  in  scries  on  ajd^ volts  and  five  in  scries  on  500 
volts,  taking  4J'2  to  5  amperes. 
All  lamps  are  hnished  in  plain  black  or  in  ornamental  brass,  Fig.  4.  ^^hriwinii 
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Fio.  I.  Fig.  2. 

form  of  clutch  device,  which  acts  in  a  manner  similar  to  the  double  acting 
chain  brake  above  described.  The  regulating  mechanism  of  the  lamp  is  dif- 
ferential, the  double  series  and  shunt  coils  acting  on  solid  cores  connected  to 
the  clutch  bar. 

The  lamp  switch  or  line  cut-out  is  a  new  feature.  It  is  in  a  separate  case, 
which  is  hung  from  the  supporting  hook,  and  permits  complete  disconnection 
of  the  lamp  from  the  line.  The  line  terminals  from  the  switch  to  the  lamps 
project  through  the  bottom  of  the  switch  base  in  the  form  of  two  heavy  in- 
sulated brass  hooks.  On  the  top  of  the  lamp  hood  are  two  corresponding 
hooks.  By  engaging  the  two  sets  of  hooks  the  lamp  becomes  connected  with 
the  line  terminals.  A  centrally  placed  pin  on  the  top  of  the  lamp  hood  enters 
an  aperture  in  a  stud  projecting  downward  from  the  switch  box,  and  serves 
to  hold  the  hooks  firmly  together  and  prevent  any  swinging  of  the  lamp.  The 
standard  lamps  of  this  type  are  made  to  take  from  4  to  6  S-io  amperes  of  cur- 
rent at  65  to  70  volts. 

The   Sterling   Company  also   makes   inclosed   arc    lamps    for    power   and    rail- 
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a  plain,  constant  current,  series  lamp.     The  connecting  hooks  and  the  central 
steadying  pin  are  clearly  shown  in  this  illustration. 


The  Measurement  of  Insulation  Resistance. 

There  is  no  measurement  of  more  importance  to  the  present  day  electrical 
engineer  than  that  of  insulation  resistance.  Good  insulation  means  the  devel- 
oped energy  properly  utilized;  bad  insulation  means  wasted  energy,  danger  to 
life,  fire  risks,  and  a  general  uncertainty  as  to  whether  3  plant  is  working  well 
or  ill. 

It  is  not  sufficient  to  make  an  occasional  measurement  of  insulation  or  to 
depend  upon  the  acceptance  test  indefinitely.  Insulation  should  be  regularly, 
continuously  and  systematically  tested  and  proper  records  kept,  since  experi- 
ence shows  that  from  these  records  may  be  predicted  the  behavior  of  the  insula- 
tion a  week,  two  weeks,  or  a  month  ahead.  Just  as  in  a  magazine  a  slow  out 
continuous  rise  of  te'nperature  means  danger  and  suggests  taking  steps  to 
lower  the  temperature,  so  an  insulation  resistance  of  a  cable,  e.  g..  falling  slow- 
ly day  after  day,  means  eventual  breakdown  and  suggests  proper  proWsion 
being  made  long  enough  ahead  to  prevent  accident  or  loss  of  light  or  power. 

When  the  insulations  are  relatively  low,  say  not  over  4  or  5  megohms  total, 
no  method  can  be  more  simple  or  convenient  than  the  use  of  a  very  sensitive 
milli-voltmeter.  Such  an  instrument  can  he  made  sensitive  enough  to  give  one 
scale  division  with  100  volts  through  one  megohm.  The  insulation  may  be 
read  direct;  its  value  will  be,  in  each  case,  megs  /X  where  X  is  the  number 
of  divisions  of  scale  deflection.  If  a  soo-volt  power  circuit  is  substituted  for 
the  loo-volt  portable -battery  then  the  insulation  is  expressed  by  5  megs   /N. 

Cable  insulations  run  from  5000  to  M.ooo  megohms  to  the  mile;  perhaps  15,000 
is  a  fair  average.  To  measure  such  high  values  as  these  the  voltmeter  is  value- 
less and  we  must  use  what  is  known  as  the  "direct  deflection"  method.  This 
method  consists  essentially  in  comparing  the  current  produced  by  a  known  volt- 
age acting  through  a  known  high  resistance  with  the  current  produced  by  the 
same  or  other  known  voltage  acting  through  the  unknown  insulation  resistance. 
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It  these  currents  be  reduced  to  currents  at  the  same  voltage  then  the  two  re- 
sistances will  be  to  one  another  inversely  as  the  number  of  scale  divisions 
deflection   produced. 

In  practice  either  a  Kelvin  or  a  specially  sensitive  suspended  coil  (D'Arson- 
val)  galvanometer  is  used  in  this  method;  deflections  are  observed  either  by 
the  lamp  and  scale  or  telescope  and  scale  method.  For  laboratory  work  the 
separate  instruments,   sw'itches,   etc.,  may   be  arranged   upon   the   table. 

Messrs.  Willyoung  &  Co.,  Philadelphia,  have  arranged  a  very  convenient 
portable  set  for  the  practice  of  this  method  and  have  been  finding  quite  a  de- 
mand for  it  of  late  amon^  telephone  and  electric  light  companies.  In  lab- 
oratories it  has  also  been  found  very  useful,  since  all  the  necessary  apparatus 
is  compactly  put  up  in  permanent  relation  to  itself  and  ready  at  all  times  for 
instant  use. 

Fig.  I  gives  the  tj-pical  plan  of  the  set,  while  Fig.  2  is  the  detail  of  connec- 
tions as  actually  run  in  the  set.  Referring  to  Fig.  i,  C  and  B  are  the  real 
main  circuit  terminals,  A  being  simply  a  post  from  which  is  run  a  lead  to  the 
galvanometer  short-circuit  key.  In  series  with  the  galvanometer  is  loo.ooo  ohms 
inductive  resistance;  this  is  used  to  "choke"  the  earth  currents  which  would 
otherwise  keep  the  galvanometer  in  continual  motion.  It  also  serves  to  make 
the  eflective  galvanometer  resistance  R  -f-  100,000,  where    R    is    the    actual  gal- 


J 

-^S) 

i 

13 

i 

EiEg-is 

: 

c  "i! 

3 
f 

ftEYflLOCH        j 

•  "b    '    V 

spectively,  i-io,  i-ioo,  j-iooo  and  1-10,000  of  the  whole  current  to  flow  through 
the   galvanometer. 

In  series  with  the  galvanometer  is  the  standard  ioo,ooo-ohm  box,  divided  in 
four  coils  of  10,000,  20,000,  30,000,  40,000  ohms,  respectively.  Further  on  arc  the 
"cable  blocks,"  to  which  the  cable  or  unknown  insulation  is  attached. 

Fig.  3  shows  the  set  ready  for  use.  The  galvanometer  is  a  Rowland-D'Arson- 
val,  mounted  on  girabal  bearings,  and  with  telescope  and  scale  attached.  When 
not  in  use  the  galvanometer  tips  down  flat  against  the  telescope  arm,  which  itself 
drops  down  into  the  bottom  of  the  box.  The  standard  100,000  ohms,  shunts  and 
inductive  resistance  are  contained  in  the  interior  box  at  the  right.  With  too 
volts  of  battery  ten  scale  divisions  are  obtainable  through  5000  megohms  of 
resistance. 

The  instrument  as  a  whole  folds  up  into  a  polished  oak  case,  22^4  inches  by 
10  inches  by  7  inches  deep,  and  weighing  about  20  pounds.  The  entire  time 
required  to  set  up  this  instrument  and  have  it  ready  for  use  with  leveling,  tele- 
scope adjustment  and  all   effected  is  not  over  one  minute. 


Direct  Dynamos — II. 


^Concluded.) 
.«ill     Crocker-Wheeler   multipolar   frames   are    of     similar    type   and    one    dis- 
tinctive of    this  company.     (See  Fig.  3.)     They  show  finely  rounded  lines,  and 
are  of    girder  construction.     The  yoke  is  a  cast  iron  ring  with    short  internal 


vanomcter  resistance.  This  is  of  advantage  in  case  of  break  in  the  galvanometer 
suspension,  as  the  change  in  the  galvanometer  resistance  caused  by  putting  in 
a  new  suspension  can  be  but  inappreciable  with  respect  to  this  large  total,  and 


flanges  on  each  side,  which,  besides  strengthening  the  ring  against  breaking, 
afford  considerable  protection  from  mechanical  injury  to  the  field  coils  located 
between  them.     This  yoke  is  divided  into  halves  horizontally.     Fig.  3  is  a  side 
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clearly. 

The  polcn  arc  round  and  o(  cant  mccl,  caul  welded  into  llic  yoke,  seouriuK  a 
Iicrleet  niniinclic  jiiinl.  Thry  arc  proviilrd  willi  rfiiinvuble  cant  iron  BhocH 
.l,.i„,..,I    .1,    ,.l;ii  1-    III    •irrwii    alter    Ihc    lirld    ccmIh    hnvc    been    put    on.     These 
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shoes  increase  the  surface  of  the  poles  exposed  to  the  armature  and  therefore 
reduce  the  density  of  the  magnetic  f!ux  where  it  enters  the  armature,  and 
permit  a  long  air-  gap  or  large  clearance  between  armature  and  field  to  be 
used.  A  long  air  gap,  in  addition  to  its  electrical  advantages,  obviates  the 
necessity  for  an  extremely  accurate  centring  of  the  armature  in  the  magnetic 
field,  which  would  otherwise  be  of  great  importance  and  is  difficult  to  secure. 
As  the  ,air  gap  is  long,  any  slight  inaccuracy  in  centring  is  but  a  small  per- 
centage of  the  total  length  and  therefore  has  but  a  small  effect  on  the  mag- 
netic balance  of  the  machine.  A  dynamo  with  short  air  gap,  whose  armature 
is  out  of  centre,  will  have  its  efficiency  and  capacity  greatly  reduced  by  the 
flow  of  current  inside  the  armature  from  one  portion  of  the  winding  to  an- 
other. Its  shaft  will  also  be  subjected  to  a  magnetic  pull  at  right  angles  to  its 
axis,  which  will  tend  to  make  the  bearings  heat,  heavily  loaded  as  they  al- 
ready are  with  the  weight  of    the  armature  and  fly  wheel. 

Each  pole  is  excited  by  a  separate  field  coil,  because  this  method  gives 
greater  economy  of  field  current  and  copper  than  any  other  form.  The  pole 
pieces  are  made  round,  because  they  are  more  efficient  than  those  that  are 
square,  rectangular,  or  of  any  other  shape,  since  they  require  less  copper  and 
need  less  current  to  energize  them.  The  pole  pieces  do  not  need  to  be  lami- 
nated, because  they  have  been  designed  with  such  a  relation  of  length  of  air 
gap  to  width  of  slot  opening  that  eddy  currents  are  almost  entirely  avoided. 
Pole  pieces,  when  laminated,  must  be  made  rectangular  in  shape,  and  they 
then  lose  much  of  their  advantage  of  freedom  from  eddy  currents,  owing 
to  their  inefficient  form. 

All  Crocker-Wheeler  dynamo  armatures  have  toothed  cores.  The  slots  have 
parallel  sides  with  rounded  bottom  and  very  narrow  opening  at  the  top, 
which  compels  the  winding  to  be  threaded  through  from  the  ends.     The  cores 


cial  cases,  they  are  connected  for  two  circuits.  The  conductors  consist  of  solid 
copper  wires  of  large  size,  triple  cotton  covered,  and  shellacked.  This  cover- 
ing serves  to  insulate  the  wires  from  one  another,  but  is  not  relied  upon  to 
insulate  them  from  the  core.  In  the  slots  are  placed  tubes,  one  above  the 
other,  made  of  micanite  cloth  and  pressboard  rolled  up  on  a  form  and  glued 
together.  These  tubes  insulate  the  wires  in  the  slots  from  the  core.  The 
conductors  are  threaded  through  the  tubes  from  the  ends,  as  can  be  seen  in 
Fig.  3- 

This  "cable"  winding  is  an  improvement  over  the  bar  windings  originally 
used  and  patented  by  us  and  now  used  by  other  makers,  since  it  has  no  joints 
except  at  the  commutator  tails.  It  has  the  advantages  over  bar  windings  of  being 
free  from  joints  and  of  employing  standard  wire  or  copper  rod,  which  is  al- 
ways readily  obtainable,  whereas  the  special  conducting  bars  for  bar  windings 
require  riveting  together  and  can  only  be  obtained  from  the  makers  of  the 
machine.  This  is  a  point  of  great  importance  should  a  breakdown  occur  at  a 
place   remote   from    the   manufacturer. 

The  commutator,  the  most  costly  part  of  an  armature,  has  received  the 
closest  and  most  careful  study  in  its  design."  The  bars  are  made  of  the  best 
hard  drawn  copper,  with  copper  tails,  riveted  as  well  as  sweated  into  one  end. 
These  tails  are  made  sufficiently  long  to  keep  the  soldered  joints  with  the 
armature  conductors  cool,  even  though  the  commutator  bars  should  become 
overheated  from  any  cause,  and  are  arranged  so  as  to  permit  free  circulation 
of    air  between  them. 

The  larger  sizes  of  commutators  have  their  bars  held  down  by  sectional 
collars,  each  section  of  which  covers  but  four  or  five  bars.  The  object  of  this 
is  to  make  it  possible  to  bring  equal  pressure  to  bear  on  all  the  bars  by  indi- 
vidual  adjustment   of    the   parts  of    the   collars,   which   are   drawn   toward   the 
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are  built  up  of  sheet  iron  punchings  .022  of  an  inch  in  thickness,  except  the 
«nd  discs  and  those  on  each  side  of  the  air  spaces,  which  are  three-sixty- 
fourths  of  an  inch  thick.  Owing  to  the  large  diameter  of  the  armatures,  the 
discs  cannot  be  made  in  complete  circles.  They  are  punched  out  in  sections 
and  put  together  with  joints  staggered.  At  one  or  more  points  in  the  core 
ventilating  ducts  one-half  of  an  inch  wide  are  formed  by  the  omission  of  a 
sufficient  number  of  discs  and  the  insertion  of  distance  pieces,  which  allow 
free  circulation  of  air.  The  Iamin:e  arc  insulated  from  each  other  by  a  layer 
of  oxide  formed  during  the  annealing  process  and  in  addition  by  a  sheet  of 
paper  after  every  fourth  disc. 

The  cores  are  mounted  on  cast  iron  spiders,  as  shown  in  I'ig.  3,  which  are 
keyed  to  the  engine  shaft.  The  spider  carries  a  sleeve  extension  at  one  end 
lor  the  support  of  the  commutator.  The  armature  and  commutator  are  there- 
fore a  unit,  and  may  be  removed  from  the  shaft  without  disturbance  of  the 
connections   between   them. 

The  armatures,  as  in  all  large  multipolar  machines,  have  drum  windings  and 
ihesc  are  usually  connected  for  multiple  circuits,   though  occasiona'ly.   in  spe- 


centre  by  wedges  operated  by  screws  at  the  ends  of  the  commutator.  It  is 
obvious  that  repairs  are  facilitated,  since  one  or  more  bars  can  be  taken  out 
without  disturbing  the  others  by  removing  the  sections  of  the  collars  which 
hold  their  ends. 

The  spider  which  supports  the  comm«tator  on  the  sleeve  extension  of  the 
armature  spider  has  wide  spaces  between  its  spokes,  permitting  the  air  to 
pass  freely  through   the  armature  from  end  to  end- 

The  commutator  surfaces  are  ample,  and  are  designed  with  reference  to  the 
energy  dissipated  in  the  act  of  commutation  and  to  the  heat  caused  by  the 
mechanical  friction  of  the  brushes.  A  finished  armature,  ready  for  mounting 
on  engine  shaft,  is  well  shown  in  Fig.  4. 

The  form  of  brush  rigging  adopted  is  shown  in  Figs.  5  and  8.  A  circular 
iron  casting  made  in  two  parts  is  supported  by  brackets  fastened  to  the  yoke 
of  the  machine  (see  Fig.  3).  and  is,  therefore,  independent  of  the  outboard 
bearing.  To  this  ring,  but  insulated  from  it.  arc  fastened  tlie  various  sets  of 
brushholders  by  means  of  cast  iron  brackets  seen  in  Fig.  5.  The  brush- 
holders   are   of   what    is   called    the    parallel    movement    type,    the    brush    being 
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clamped  firmly  in  a  brass  box  which  moves  radially  to  and  from  the  commu- 
tator. The  brush  is  therefore  always  perpendicular  to  the  surface  of  the  com- 
mutator. No  spring  or  sliding  contact  carries  any  current.  An  illustrated  de- 
scription of  this  holder  may  be  found  in  The  Electrical  World  of  July  23, 
pages  89  and  90.  AH  "positive"  sets  of  brushes  are  connected  together  by  a 
flat  copper  conducting  ring  mounted  on  one  side  of  the  "rocker  ring,"  and 
all  the  "negative"  brushes  are  connected  by  a  similar  ring  on  the  other  side. 
The  exposed  portions  of  these  copper  rings  are  insulated  by  a  wrapping  of 
cord  covered  with  insulating  paint.  The  brushes  are  shifted  simultaneously 
by  rotating  the  rocker  ring  by  means  of  a  screw  operated  by  a  hand  wheel. 
When  so  desired,  a  special  brush  lifter  can  be  added  for  lifting  all  the  brushes 
from  the  commutator  at  the  same  moment  by  throwing  a  lever. 

The  standard  brushes  are  of  carbon,  though  in  special  cases  they  are  fibre 
graphite  and  carbon  in  which  are  imbedded  layers  of  copper  gauze.  The 
brush  areas  have  been  arranged  with  reference  to  the  conditions  of  commu- 
tation—namely, the  self-induction  of  the  armature  coils,  the  speeds  of  the  ma- 
chines, and  the  carrying  capacity  of  the  carbon.  The  cross  sectiop  per  am- 
pere, therefore,  varies  somewhat  with  the  different  machines;  it  does  not  ex- 
ceed, however,  40  amperes  per  square  inch  for  standard  carbon  brushes,  and 
averages  about  30  amperes  per  square  inch.  For  carbon  gauze  brushes  it  is 
twice  as  much  and  for  graphite  maybe  half    as  much. 

It  is  recommended  in  all  cases  where  the  armature  is  mounted  upon  its 
shaft  by  being  slipped  upon  it  as  a  sleeve,  that  the  shaft  be  sent  to  the  works 
to  insure  that  the  forcing  on  is  done  in  the  best  possible  manner,  except  for 
sizes  of  machines  which  have  split  hubs.  If  this  mounting  is  done  at  the 
place  of  installation  it  is  less  convenient  on  account  of  the  absence  of  proper 
tools  and  handling  machinery,  and  risk  of  damaging  either  the  shaft  or  the 
windings  of  armature  is  incurred.  The  fit  between  an  armature  and  its  shaft 
must  be  so  exact  that  a  discrepancy  of    a  thousandth  of    an   inch   is   enough 
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bottom  of  the  feet  and  the  top  of  the  base  upon  which  they  rest  to  receive 
other   insulating   or   metallic  adjusting   pads. 

Electrical  insulation  of  the  frame  undoubtedly  safeguards  the  insulation  be- 
tween the  frame  and  the  windings,  but  in  well-constructed  machines  this  lat- 
ter exceeds  in  so  great  a  degree  the  maximum  strain  ever  put  upon  it,  that 
further  protection  is  unnecessary.  This  is  especially  true  in  view  of  the  fact 
that  the  armature,  which  is  the  most  delicate  element  of  the  machine,  and  the 
one  which,  on  account  of  its  rapid'  motion,  is  most  likely  to  suffer  a  deteriora- 
tion of  its  insulation  from  the  collection  of  dust,  the  accidental  striking  of 
foreign  objects,  and  from  other  causes,  cannot  be  insulated  from  the  ground 
owing  to  the  rigid  manner  in  which  it  is  necessary  to  attach  it  to  the  prime 
mover.  Even  when  insulation  is  inserted  between  the  frame  and  the  base 
erection  it  quickly  becomes  dirty,  and  largely  loses  its  insulating  properties. 

A  partially  insulated  frame  strains  the  insulation  of  the  windings  as  much 
as  a  wholly  grounded  one,  and  has  serious  disadvantages,  as  the  fact  that, 
should  any  of  the  connections  of  the  electrical  circuits  accidentally  come  in 
contact  with  the  frame,  the  regular  ground  detector  test  for  faults  would  not 
discover  it,  and  trouble  would  be  latent,  awaiting  an  accidental  connection  be- 
tween the  frame  and  the  ground  to  bring  it  out;  also,  all  insulating  materials 
are  liable  to  shrink,  and  on  this  account  are  bad  for  mechanical  uses.  A 
shrinking  of  the  insulation  pad  will  not  only  permit  the  bore  of  the  fields  to 
settle  eccentric  to  the  ajniature,  but  will  so  relieve  the  tension  of  the  hold- 
ing down  bolts  as  to  render  it  possible  for  the  machine  to  slide  sidewise 
if    there  is  sufficient  jar  to  start  it. 

For  the  above  reasons  metallic  adjustment  pads  are  recommended  with  these 
machines,  except  where  otherwise  specified,  since  their  use  is  now  permitted 
by  the  underwriters'  regulations  of  all  but  a  few  places. 

The  frame  is  lifted  from  the  base  by  set  screws,  and'  when  the  proper  dis- 
tance is  determined  the  pads  are  put  in,  the  adjustment  made  by  thin  sheets 
of    iron,  the  screws  relieved,  and  the  holding  down  bolts  tightened. 

Where  insulation  is  demanded  use  the  hardest  kind  of  fibre  to  encounter 
as  little  shrinkage  as  possible,  and  make  the  adjustment  in  the  same  manner. 

The  Crocker-Wheeler  Electric  Company  has  adopted  as  its  standard  increase 
of  temperature  45°  C.  over  the  temperature  of  the  surrounding  atmosphere,  and, 
wliile  this  is  5^  higher  than  is  used  by  many  builders  of  to-day,  it  is  absolutely 
within  the  limits  of  safety  after  deducting  an  extremely  large  margin.  While 
we  believe  in  the  standard  of  45°  C,  we  can  meet  a  limit  of  40°  by  slight  modi- 
fications in  windings,  and  many  of  our  machines  come  within  this  lower  limit 
normally.  It  is  well  known  that  a  temperature  of  loo'^  C.  corresponding  to 
the  boiling  point  of  water,  is  absolutely  safe  for  insulation;  in  fact,  the  limit  is 
considerably  higher  than  this. 

As  regards  Sparking,  Crocker-Wheeler  dynamos  are  built  with   special  atten- 
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to  cause  it  to  slick  when  half  way  on,  and  entails  great  delay  and  possible 
damage  before  it  c^n.  be  removed  and  have  its  bore  scraped  to  a  fit.  In  the 
factory  the  whole  resources  of  a  machine  shop  are  available  for  these  delicate 
operations,  and  they  can  be  performed  with  greater  success  and  dispatch  than 
in  the  disordered  and  crowded  cellar  of  a  large  office  building  or  other  place 
where  a  plant  is  being  installed. 

The  CrockcpWhecler  machines  arc  tested  for  proper  insulation  resistance 
and  dielectric  strength  before  leaving  the  works.  The  insulation  standard  fur 
all  »izc»  and  all  voltages  of  s^j  and  under  is  a  resistance  of  one  megohm, 
measured  with  field  circuits  and  armature  circuits  connected  and  brushes 
down. 

Thi«  resittance  is  loo  ttmc«  as  great  as  need  be  to  prevent  appr':ctablc 
leakage  u\  current,  but  the  value  \s  placed  at  such  a  high  figure  because,  with 
the  excellent  quality  of  insulating  materials  used  in  these  machines,  it  is  as 
easy  to  obtain  as  a  lower  one. 

It  frequently  happen*  that  our  insulation  falls  below  this  figure,  but  this  is 
in  nowi<ic  due  to  pour  materials,  hut  generally  to  the  weather,  which,  when 
humid,  very  grrally  reduces  insulation  rciiMancca  by  permitting  leakage  over 
the    nurface   o(     in«ulntori. 

The  remedy  for  luch  difficultici  is  to  run  the  machine  until  it  warms  up, 
when  the  moisture  will  be  driven  ofT  and  the  insulation  resistance  be  re- 
Korcd. 

The  «tanHar(l  te«t  for  dielectric  ilrcnglh  is  the  application  of  a  strcm  twenty- 
five  time*  AS  great  a«  the  normal  working  stress,  by  the  use  of  a  voltage  five 
tirnt-K  Ak  (fr^at   as  the  circuit   pressure. 

•f  much  greater  Impftrtanrc  than  that  for    iniulalion  resistance. 

rckist   puncture  \w  of    vital  importance  to  the  machine's  opfffi 

<iM<i,    AM'>.  I.   the  infinitesimal  leakage  resulting  from  a  low   insulation   retiii- 

ance    is  of    no  con*e*|tiPncc   whatever.     Many   r-ngineers   con«liter   the    insula- 

•  '.ti  rr;ti«tance  a  measure  of    (he  dielectric  slrrngth;  hut  tjtis  is  wrong.    Many 

'  i.   whose   insulating   properties   are   high,    arc   weak    dielcclrics.      Kur 

dry  air   hat  an   infinite   inaulation   resisiatirr.   but    is  excelled   in   Hi* 

'  '    'f  '    •irrngth  by  common,  hard  fibre,  whose  in-nhttion  resistance  \%  com- 

;  ..r..»i  .r(y     loW. 

On  nil  sixes  *A   direct  machines  a  quarter  of   an  Inch  i^^  allowed  hriwern  thr 


lion  ti)  i)erfcct  pt  rfurnijincu  at  the  brushes.  Tlitre  is  no  sparking  from  no  load 
to  full  load  and  no  shifting  of  the  brushes,  and  with  very  slight  shifting  there 
will  be  no  sparking  from  no  load  to  25  per  cent,  overload.  The  brushes  can 
be  set  for  no  sparking  from  Yi,  load  to  1^5  per  cent,  of  load.  An  overload  of 
1*5  per  cent,  for  one  hour  will  not  cause  a  rise  of  temperature  of  the  core  ^-xceed- 
i^K  SS'*  t-".  A  momentary  overload  of  50  per  cent,  can  he  carried  without  undue 
sparking  or  heating. 

In  Fig.  9  is  shown  the  rate  at  which  the  temperature  of  the  armat]irc  core 
of  a  large  dynamo  rises  when  the  machine  runs  for  ten  hours  under  steady  full 
load.  The  temperature  of  the  air  in  this  case,  which  is  the  temperature  at  which 
the  dynamo  starts,  is  taken  as  20°  C  It  will  be  noticed  that  the  machine 
attains  a  constant  temperature  at  the  end  of  about  the  eighth  hour  of  its  run, 
and  that  it  is  within  two  degrees  of  its  constant  temperature  at  the  end  of  the 
sixth  hour. 

The  temperatures  which  the  armature  core  of  a  direct  dynamo  will  attain  if 
run  sufficiently  long  at  each  load  to  reach  a  constant  temperature,  are  graph- 
ically shown  in  i''ig.  10.  A  range  of  hiatl  from  o  to  joo  i)er  cent,  of  full  load  is 
given. 

At  about  ^50°  (".  the  euttmi  insulaliun  of  the  aniiatiire  wires  will  begin  to 
char,  hence  a  300-per  cent,  overload,  if  long  continued,  will  burn  out  the  ma- 
rhine.  Clrcater  percentages  of  overload  can  be  withstood,  if  ihey  are  for  shorter 
jM-riodK  of  time.  In  these  curves  the  heat  generated  in  the  attiialure  by  the 
eiirmii  and  the  liyHieresiH  and  touenull  current  losvcs  is  divi4le<l  by  the  spccitie 
heat  of  the  inanN  of  iron,  with  proper  allowrmce  for  diNsipution  by  convection 
and  conductitiii. 

Though  designed  as  dynamos,  these  machines  oi"TnIe  perfectly  as  sIow-Hpee<t 
motors,  and  are  often  used  when  large  ^low  machines  are  refpiired.  The  shunt 
winding  is  employed  mont  frcfpiently  for  molors  because  it  gives  practically 
constant  speed  al  all  toads.  The  ctmipound  winding  in  used  on  motors  which 
have  to  do  "lumpy"  work,  the  series  cojIh  nerving  to  strengthen  the  field  at 
momenlH  of  urraleHl  biad,  Ihii-*  preventing  sparking  which  nilKlH  otherwise  re 
*ult,  and  rrdueing  the  nioinrntury  rxrennive  tlrnft  of  etn-renl  frtnn  the  iii.Tinh. 
Thry  have  the  diiindvnntagr  ol  not  being  to  eoimtanl  in  npeed  as  the  kIiuih 
motor*,  Owing  In  the  drop  in  voliage  in  the  series  coil  nnd  to  the  stronger 
field  employed,  a  given  nrmaturr  will  run  about  5  per  cent,  more  slowly  in  n 
rompoiind  firhl  tliioi   in   a   plain   Hhunt   field. 
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jfinaucial  UntcUigence. 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  of  New  York 
City. — At  a  meeting  of  the  stockholders  held  last  week  the  proposed  increase  in 
the  capital  stock  from  $30,000,000  to  $45,000,000  was  unanimously  ratified.  It  is 
stated  that  $10,000,000  of  the  additional  stock  will  be  used  to  liquidate  outstand- 
ing obligations,  the  rest  to  be  held  in  the  treasury  as  a  fund  for  improving  the 
property. 

GENERAL  ELECTRIC. — A  special  meeting  of  the  stockholders  of  the  Gen- 
eral "Electric  Company  was  held  at  Schenectady  on  August  10,  for  the  purpose 
of  considering  the  proposition  to  reduce  the  capital  from  $31,000,000  to  about 
$21,000,000.  The  question  of  injunction,  it  is  stated,  was  brought  up,  and 
Chairman  Coffin  read  an  opinion  of  counsel  to  the  effect  that  Mr.  Livermore's 
bill  of  complaint  now  pending  would  not  cause  any  restraint  to  issue.  Should 
its  plea  be  granted  the  stockholders  would  return  to  original  ratings.  An 
adjournment  was  taken  until  Wednesday,  August  17,  when  it  is  thought  a 
decision  will  be  reached. 

Special  Cotresponbence. 

New  York  Notes. 


vjtfice  of  Thk  Electrical  Wokld,  » 
9  Murray  St..  New  York,  Aug-ust   15,  1S98.      f 

MR.  WILLIAM  MAYER.  JR.,  will  shortly  bring  out  a  book  entitled  "Elec- 
trical L'nderground  Conduits  and  Cables."  Mr.  jNIaver  has  been  actively  con- 
nected with  underground  work  since  its  inception  in  this  country,  and  is  a 
recognized  authority  on  this  subject.  His  forthcoming  book,  therefore,  will 
likely  meet  with  a  good  demand,  and  will  fill  a  want  which  at  present  exists 
in  the  literature  of  this  art. 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY  of  this  city  has 
obtained  permission  from  the  State  Railroad  Commission  to  increase  its 
capital  stock  from  $30,000,000  to  $45,000,000.  The  State  board  on  August  11 
granted  the  Metropolitan  Company  eighteen  applications  for  permission  to 
change  the  motive  power  on  the  Broadway,  Lexington  and  Columbus  Avenues 
roads,  which  are  now  operated  by  cable  power.  The  underground  conduit 
system  will  be  introduced  on  these  lines.  Piesident  Vreeland  states  that  on 
the  completion  of  the  work  of  introducing  the  underground  conduit  system  on 
the  Sixth  and  Eighth  Avenues  roads,  the  Broadway  and  Columbus  Avenue 
lines  will  receive  attention.  According  to  a  statement  by  Mr.  Yreeland  it  is 
the  purpose  of  the  company,  after  all  of  the  improvements  on  its  lines  have 
been  completed,  to  run  a  large  number  of  cars  quickly  and  directly  into  the 
business  section  from  every  point  up  town.  The  cars  from  Second,  Lexington, 
Madison,  Sixth,  Eighth,  Columbus  and  Amsterdam  Avenues  will  all  turn  into 
Broadway  at  convenient  points.  At  certain  hours  a  large  proportion  of  the  cars 
on  the  uptown  lines  will  be  run  direct  to  the  shopping  district.  Cars  from 
Amsterdam,  Columbus,  Eighth,  Madison  and  Lexington  Avenues  will  be  run 
through  Fifty-ninth  Street  down  Sixth  Avenue  and  back  again.  During  the 
evening,  when  people  want  to  go  to  the  theatres,  all  of  the  uptown  lines  will 
converge  into  Broadway.  By  the  time  the  company  gets  its  system  in  good 
working  order  it  will  have  expended  fully  $15,000,000  for  improvements.  Among 
the  roads  to  be  equipped  with  the  underground  trolley  system  are  the  Twenty- 
eighth  and  Twenty-ninth  Street  cross-town  lines,  the  Thirty-fourth  Street  cross- 
town,  the  Metropolitan  cross-town,  the  Centre  cross-town,  the  Chambers,  the 
Bleecker  Street  and  Fulton  Ferry,  Forty-second  and  Grand  Street  ferry,  Fulton 
Street,  Ninth  Avenue,  Broadway  and  Seventh  Avenue  lines,  the  Belt  line,  the 
Avenue  C  line  and  the  remaining  parts  of  the  Second,  Sixth  and  Eighth  Ave- 
nue lines,  ail  of  which  are  operated  by  the  Metropolitan  Company. 


Buffalo  and  Niagara  Falls  Notes. 


Blff.\lo,  N.  Y.,  August  13. 1898. 

IT  IS  NOW  EXPECTED  that  the  new  lighting  station  in  Buffalo  will  oe 
ready  for  operation  by  October  i.  Engineer  Stott,  of  the  company,  is  in 
Schenectady  assisting  in  getting  the  large  amount  of  new  apparatus  in  readi- 
ness. 

IT  IS  .\NNOlXCED  that  the  new  Lockport  trolley  line  will  be  in  opera- 
tion next  Monday,  and  as  a  car  has  already  been  run  over  the  line  the  road  is 
a  fact  now.  It  is  nearly  30  miles  long.  The  cars  are  built  with  motors  capable 
of  developing  a  speed  of  a  mile  a  minute. 

THE  NIAGAR.\  FALLS  COMPANY  is  preparing  to  extend  its  operations 
to  Depcw,  the  new  manufacturing  centre,  10  miles  east  of  Buffalo,  at  an  early 
date,  and  is  already  at  work  obtaining  right  of  way.  One  would  suppose  that 
the  line  of  the  Dcpcw  Terminal  Railway  would  be  taken,  but  the  road  objects, 
for  the  reason  that  a  line  carrying  a  current  of  such  high  voltage  would  inter- 
fere with  the  telegraph  wires  on  the  line  of  the  road.  It  is  expected  that  a  line 
will  be  taken  adjoining  the  lands  of  the  road  and  left  without  fencing,  though 
some  of  the  authorities  believe  that  at  least  the  poles  should  he  fenced,  to  pre- 
vent intrusion  and  possible  accident.  Dcpew  will  take  about  20,000  horse-power 
eventually,  without  doubt,  though  it  is  not  understood  that  actual  contracts  have 
yet  been  made. 


APPLICATION  has  been  made  to  the  Niagara  Power  Company  for  power 
from  the  tunnel  with  which  to  operate  the  Buffalo  Valley  trolley  line  as  soon 
as  it  is  ready,  which,  however,  will  not  be  this  year.  This  road  weuld  take 
its  current  from  the  Depew  line  instead  of  from  Buffalo,  since  it  is  no  further 
to  Depew  than  it  is  to  Buffalo,  and  a  transformer  station  could  be  established 
at  Elma,  which  is  about  a  third  of  the  distance  from  the  Buffalo  end  of  the 
Buffalo  Valley  road.  Then  by  establishing  a  second  station  at  Wales,  about 
two-thirds  of  the  distance  out,  the  entire  road  could  be  operated.  The  ter- 
minus of  the  road  at  Java  is  27  miles  from  Buffalo  and  something  like  45  miles 
from  the  tunnel,  but  distance  is  now  a  mere  matter  of  cost  of  the  transmission 
line,  the  experiments  made  in  Buffalo  fully  demonstrating  this.  It  is  also  the 
intention  of  running  the  Buffalo  Sz  Depew  trolley  line  with  Niagara  power 
when  it  is  built,  so  that  with  the  new  Lockport  trolley  line  already  a  fact  and 
the  systems  of  Buffalo,  Niagara  Falls,  the  Gorge  road,  the  Victoria  Park  road 
across  from  the  falls,  and  doubtless  with  all  the  roads  inside  and  running  into 
Tonawanda  soon  in  the  same  combination,  so  far  as  the  derivation  of  motive 
power  is  concerned,  there  is  already  a  vast  amount  of  work  already  done  or 
soon  to  be  done  by  the  Niagara  Company.  Besides  it  must  be  understood  that 
but  a  small  part  of  the  power  actually  needed,  and  which  will  soon  be  ob- 
tained from  the  same  source,  has  yet  been  arranged  for  or  asked  for.  Buffalo 
is  expected  to  take  30,000  horse-power  in  the  near  future. 


St.  Louis  Notes. 


St.  Louis,  Mo..  August  13  1898. 

THE  STRIKE  among  the  linemen  is  still  on,  and  the  men  claim  that  it  will 
last.     Neitlier  side  seems  inclined  to  give  in. 

AN  INJUNCTION  has  been  granted  to  prevent  the  St.  Louis,  Belleville  & 
Suburban  Electric  Railway  Company  from  paying  its  rails  on  the  Belleville 
turnpike. 

THE  ST.  LOUIS.  BELLEVILLE  &  SUBURBAN  ELECTRIC  RAIL- 
WAY COMPANY  has  filed  its  acceptance  of  the  franchise  granted  it  by  the 
Belleville  City  Council  to  operate  its  cars  over  the  portions  of  the  tracks  of 
the  Belleville  City  Electric  Railway. 

NEW  CARS. — A  half  a  dozen  representatives  of  street  car  manufacturers 
are  registered  at  the  various  hotels.  They  are  here  to  bid  on  75  to  100  new 
cars  for  the  ScuUin  Street  railway  system.  The  contracts  will  be  placed  in  a 
few  days,  and  the  new  cars  will  represent  an  outlay  of  not  less  than  $200,000. 


Pacific  Co-xst   Notes. 


SAN  Fraxcisco.  Cal..  Aujsrust  7, 1898. 

THE  TELEPHONE  LINE  BETWEEN  HEPPNER  AND  BURNS.  Ore., 
has  been  completed,  and  is  now  in  operation.  The  latter  place  now  enjoys  tele- 
phonic communication  with  Canyon  City  via  the  new  line. 

THE  STOCKTON  GAS  &  ELECTRIC  COMPANY  has  its  new  gas  well 
down  over  700  feet,  and  on  its  completion  this  winter  will  bore  others,  until  it 
obtains  a  sufficient  output  of  gas  to  supply  all  the  fuel  needed  at  its  works.  The 
company  now  has  six  wells  in  use. 

THE  TACOMA  CITY  COUNCIL  recently  rejected  the  offer  made  by 
C.  B.  Hurley  in  settlement  of  the  litigation  pending  against  the  Tacoma  Light 
&  'Water  Company,  growing  out  of  the  sale  of  the  electric  lighting  plant  to  the 
city.  The  offer  consisted  of  $100,000  and  payment  of  the  attorneys*  fees  in  the 
case. 

THE  FIRE  ALARM  WIRES  OF  LOS  ANGELES  are  being  placed  in  the 
underground  conduits  of  the  Sunset  Telephone  &  Telegraph  Company,  which 
company  offered  the  city  the  free  use  of  its  ducts.  City  Electrician  Francis. 
who  superintends  the  work,  will  have  the  overhead  wires  removed  as  soon 
as  the  underground  system  is  completed. 

THE  WHITE  PASS  &  YUKON  RAILROAD  COMPANY,  which  re- 
cently completed  a  section  of  the  first  railroad  in  Alaska,  has  its  terminus  at 
Skaguay.  The  company  recently  placed  contracts  for  135  miles  of  telegraph 
wire  and  the  supplies  needed  for  equipping  its  offices  at  stations  along  the 
road.    A  telephone  system  will  also  be  installed  for  the  use  of  the  company. 

MR.  W.  H.  HAMMOND  has  returned  from  England,  where  he  obtained 
capital  for  the  development  of  a  water  power  electric  proposition  in  Tuolumne 
County,  Cal.  He  is  associated  with  A.  G.  Wishon  in  a  company  which  in- 
tends to  install  a  plant  on  the  Kaweah  River,  jg  miles  east  of  Visalia.  The 
transmission  line  is  to  be  extended  to  Porterville,  Tulare,  and  Lindsay,  if^ 
sufficient  amount  of  power  be  contracted  for  by  residents  of  those  towns.  At 
Porterville    the  rate  demanded  is  $50  per  horse-power  per  year. 

THE  CITY  ELECTRIC  LIGHTING  AND  WATER  WORKS  PLANT 
for  the  town  of  Hcaldsburg,  Sonoma  County,  Cal.,  has  been  laid  out  by  en- 
gineers Barnes  and  Dodge,  and  representatives  of  electrical  manufacturing 
companies  are  now  figuring  on  the  specifications.  Two  hundred  horse-power 
will  be  transmitted  8  miles  at  10.000  volts  from  a  water  power  electric  station 
to  a  sub-station  in  the  town,  where  the  voltage  will  be  lowered  to  2200  volts 
for  distribution.  Alternating  arc  lamps  will  be  used  for  street  lighting.  The 
working  bead  of  water  is  about  1020  feet.  A  triplex  pump  is  to  be  driven  by 
an  induction  motor. 
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THE  CONTRACT  FOR  LIGHTING  THE  STREETS  of  San  Francisco 
for  a  term  of  two  years  from  August  i,  1S9S,  by  the  San  Francisco  Gas  & 
Electric  Company,  has  been  stopped  by  the  veto  of  ilayor  James  D.  Phelan 
on  the  resolution  of  the  Board  of  3uper\^isors.  One  of  his  reasons  for  taking 
such  action  is  said  to  be  that  there  is  a  case  pending  which  might  affect  the 
validity  of  the  contract  if  awarded.  The  Mutual  Electric  Light  Company  some 
time  ago  brought  suit  to  restrain  the  Supervisors  from  letting  the  contract 
until  they  had  accorded  the  Mutual  Company  equal  privileges  with  the  other 
company  in  regard  to  the  erection  of  poles  and  overhead  wires  where 
-  necessary. 

THE  ALASK.\  TELEGRAPH  &  TELEPHONE  COMPANY,  which  was 
incorporated  under  the  laws  of  California  in  July,  1897,  by  San  Francisco 
capitalists,  has,  .after  overcoming  much  opposition,  secured  a  franchise.  The 
Canadian  Government  grants  the  company  the  right  to  construct  and  operate 
telegraph  and  telephone  lines  in  Canadian  territory  over  the  Chilkoot  Pass, 
running  along  the  lakes  and  up  the  Lewis  and  the  Yukon  Rivers  to  Dawson 
City.  The  line  will  start  from  Juneau  and  extend  to  Dyea,  thence  in  a  north- 
easterly direction  over  the  Chilkoot  Pass.  After  following  the  line  of  the 
rivers  to  Dawson,  it  will  be  continued  as  far  a$  Circle  City,  wjiich  will  be  the 
terminus.  The  total  length  of  the  line  and  branches  is  estimated  at  1000  miles. 
Construction  will  be  commenced  very  soon,  and  the  line  rapidly  pushed  to 
completion.  The  Canadian  Government  is  to  have  free  use  of  the  line.  Theo- 
dore Reichert,  formerly  Surveyor  General  of  California,  is  president,  and 
J.  F.  Fassett    secretary. 


Milwaukee  Notes. 

Vil-WAUKEE,  Wis..  August  11    1H98. 

A  LOCAL  TELEPHONE  COMPANY  is  being  organized  at  New  Richmond 
by  Dr.  Eply. 

THE  WISCONSIN  TELEPHONE  COMPANY  will  replace  the  system  now 
in  use  at  Washburn  by  the  Guard  system. 

A  BELOIT  COMPANY  has  submitted  a  proposition  to  the  city  of  Boscobel 
to  erect  an  electric  lighting  and  water  system  to  cost  $35,000. 

THE  MILWAUKEE.  RACINE  &  KENOSHA  ELECTRIC  RAILWAY 
COMPANY  is  again  asking  Kenosha  for  a  street  railway  franchise. 

CONTRACTS  for  the  construction  of  the  Milwaukee  Electric  Railway  & 
Light  Company's  power  house  at  Oneida  and  Rivers   Streets  have  been  let. 

THE  CENTRAL  OPERATING  &  CONSTRUCTION  COMPANY  of 
Fond  du  I-ac  has  been  incorporated  with  a  capital  stock  of  $25,000.  The  com- 
pany will  operate  passenger  and  freight  boats  on  Lake  Winnebago,  and  will 
build  or  occupy  a  system  of  water  works,  electric  lighting  plant,  gas  lighting 
plant  and  street  railway  in  the  <?ity  of  Fond  du  Lac.  C.  S.  Smith,  Menzo 
Smith  and  Maurice  McKenna  are  the  incorporators. 


New  England  Notes. 


Branch  Office  of  The  Electrical  World.  1 
Room  9],  Hathawav  Build'ag,  620  Atlantic  Ave.,     ]■ 
Boston.  Ma.ss..  August  12,  1898.     \ 
A   SMALL  FIRE  was  started  in  the  station  of  the   Boston   Electric   Light 
Company   on   the   night   of  August   g.   causing   the   suspension    of   the   lighting 
fcrvicc  in  the  husiness  part   of  the  city.    The  damage   was  slight,  but   the   in- 
convenience was  great.    The  service  was  resumed  after  a  few  hours'  delay. 

MR.  C.  O.  BAKER,  manager  of  the  Chicago  office  of  the  .Xnchor  Electric 
Company,  Boston,  has  made  a  trip  to  Boston  for  business  and  pleasure.  He 
picked  up  some  orders  for  .\nchor  goods  in  the  towns  through  which  he 
passed,  and  he  fouml  the  .Anchor  Company  business  very  active  in  the  sec- 
lionf  vjftited  on  hi,  eastward  journey. 

THE  ANNUAL  REPORT  of  the  Wire  Department  of  Boston   for  the  year 

i*V7,  ju»t  i,,ued,  is  a  very  creditable  piece  of  work.    Mr.   Thomas  \V.    Flood, 

r-.Tnmi.-ioner  of  Wires,  makes  a  most  exhaustive  report  of  the  work  of  his  dc- 

..nd  «hows  what  has  been  done  in  the  way  of  removing  overhead  wires 

vick  and  placing  them  underground.    A  summary  of  the  work  dur- 

1'  '  ■^ulls:  .Subway  built,   154,580  feel;  length  of  duct,  74^,392 

•"'  ns,    low:    manholes   built,    7R2;    cable    drawn    in,    853,794 

'•"  ..;:1»  laid  during  the  year  consist  of  cement-lined.  vilrifieH 

n  and  wooden  ducU.    -Many  very  excellent   half-ionc  illuslra- 

-It  different  points  in  the  city  showing  the  appearance  of  the 

•;  iind  after  the  removal   of  wires.    The   most   interesting   illuslra- 

."■  .bowing  the  disastrou*  cflcci«  of  Ihc  blizzard  of  last   February 

■I  lines  in  Ihe  cily  (trcclfi.    They  give  an  excellent  idea  of  the 

by   thai    memorable   storm,   and    furnish    a    sirong   argument 

tt  all  wires  underground. 


Canadian  Notes, 


OlTAWA.Ont  .  AuKUHt  t8.  UftH. 
nty.    l:'>\K|)   OK   GOVRRXORS   o(    McGill    Univcr*ily.    Montreal,    have 
'.  *>i  *hc  VnivefMly  of   Nrbraiika,  to  the  chair  of 
■  ill. 


I    I  I   I  I    M   II 

SifffI     KailwAjr    t 
Appml   Conrl,  wh,' 

ANOTMKR   AI'I'Li 

minion    rurhnmrnl   (#.r 
OttawA   to   ifivr    the    llii 
vi((f/rrii]ii  Inhby  drfrafrd  *<  • 

TIIK  TA<  OIKS  (  AKTIH^ 
hern  ifrtfanizrd  wilh  the  aiilh'r 
cfimpAny  ha«  acf|iiirrd   fr«*m  ihc 
treal,  ii«  chartered   riifht*   to  intri" 


U.   ha»   rrfutird   to   K^^unl    (he    Toronto 
tl    (mm    the   drcikion    of   the   fJntnrio 
I  Toront*)  to  Bft»e««  rniU,  pnlc*.  etc. 
made  at   the  ncRl   iir«ftinn  of  the    Do- 

■■-'■■■'    '    ■  - 'V   ii(    Hull   and 

to     OllAWH.       A 

'  "MI'AW.  ..f  Oticlirc.  tiAi 

I  .If  Ji  <n.1h.>n  dullnri.  The 
■  pAny,  of  Mon- 
^'r  and   heAlinu 


throughout    the    city   of    Quebec.     It    is   expected    that    the   company    will    have 
the  work  in  full  operation  on  or  before  January  i  next. 

THE  M()NTRE.\L  PARK  &  ISLAND  RAIL\VAY  COMPANY  has  been 
refused  the  right  to  appeal  to  the  Privy  Council  from  the  judgment  of  the 
Court  of  Appeal  for  the  Province  of  Quebec.  The  company  entered  into  a 
contract  with  the  town  of  St.  Louis  du  Mile  End  some  years  ago,  by  which 
it  was  to  supply  the  town  with  a  first-class  electric  car  service  on  the  princi- 
pal streets,  with  transfers  to  the  Montreal  Street  Railway.  The  company  failed 
to  carry  out  its  contract,  and  the  corporation  took  out  an  action  against  it  and 
prevailed. 

THE  OTTAWA  CITY  COUNCIL  has  passed  the  Metropolitan  Electric 
Company's  by-law  which  lets  in  a  new  electric  corporation  to  operate  in  Ot- 
tawa. The  by-law  provides  among  other  things  that  the  company  is  not  to 
charge  for  incandescent  lighting  more  than  i  cent  per  ampere  hour,  with  a  dis- 
count of  40  per  cent,  and  a  further  discount  of  12  per  cent,  for  cash  with  fifteen 
days,  off  the  lowest  meter  price.  At  the  expiration  of  ten  years  the  city  has  a 
right  to  acquire  the  property  of  the  company  at  its  actual  cash  value.  The 
company  has  made  arrangements  for  obtaining  its  water  power  at  the  Chau- 
diere  Falls,  and  has  already  secured  over  2000  horse-power  to  begin  with  and 
an  option  for  5000  more  if  needed. 


Mexican  Notes. 


Monterey.  Mexico,  August  3,  inttH. 

A  NEW  TELEPHONE  LINE  has  been  established  between  the  oflice  of  the 
Governor  of  the  Federal  District  and  Cuajimolpa. 

THE  CONTRACT  has  been  let  for  the  lighting  of  the  new  theatre  on 
Zaragoza  Street,  city  of  Mexico.  There  will  be  a  total  of  450  incandescent 
electric  lights. 

SENOR  E.  DYSTERUD.  superintendent  of  the  Monterey  electric  li^ht 
plant,  has  returned  from  a  business  visit  to  New  York  and  other  Northern 
and  Eastern  cities.  It  is  reported  that  he  purchased  some  new  machinery  for 
the  plant,  and  that  it  will  soon  arrive  and  be  immediately  installed. 

IT  HAS  BEEN  decided  to  operate  the  tramway  which  has  just  been  con- 
structed between  Torreon  and  Lerdo  with  electricity.  An  iron  bridge  is  being 
erected  across  the  Nazas  River,  and  as  soon  as  this  structure  is  completed  the 
electric  plant  will  be  installed.  The  road  runs  through  the  rich  TIahualila 
farming  region. 


French  Notes. 


(From  Our  Own  CorrespondenL) 

Paris.  July  33.  IW. 

NEW  TELEPHONE  LINE  BETWEEN  BRUSSELS  AND  PARIS.-With- 
a  view  to  secure  eventually  telephonic  communication  between  Paris,  Hol- 
land and  Germany,  the  French  and  Belgian  telegraph  authorities  are  at  work 
continually  on  a  fourth  line  between  Paris  and  Brussels,  which  is  to  have 
the  remarkably  large  cross  section  of  40,000  circular  mils  metallic  circuit. 
This  line,  with  its  very  low  resistance,  will  be  especially  well  adapted  to 
telephone  service.  The  weight  of  copper  which  will  go  to  equip  it  will  reach 
the  respectable  figvire  of  94  tons. 

PARIS  ACADEMY  OF  SCIENCES.— Meeting  of  June  -7.  i8g8:  ^I.  L.. 
Bonetti  read  a  paper  on  an  improvement  in  X-ray  tubes.  By  changing  the 
condition  of  the  rarefied  gas  in  the  bulb  he  has  succeeded  in  getting  a  reduced 
resistance,  and  in  this  way  he  was  able  to  utilize  a  tube  which  had  become  too 
high  and  was  consequently  useless.  The  method  consists  in  keeping  a  platinum 
wire  which  is  inclosed  in  the  tube  in  a  state  of  incandescence  for  an  indefinite 
period  of  time.  M.  Bonetti  uses  an  electric  current  for  this  purpose,  so  that 
what  he  has  is  practically  an  incandescent  lamp  with  a  platinum  filament. 

ELECTRIC  TRACTION  ON  CANALS.— A  powerful  French  company  has 
recently  sought  to  obtain  from  the  French,  Dutch  and  Belgian  governments 
the  right  to  establish  electric  traction  on  the  waterways  ot  these  three  coun- 
tries. The  intention  is  to  construct  a  network  of  electric  towage  systems, 
stretching  from  the  Uhinc  to  Marseilles,  through  Eastern  France,  making  use 
of  the  chief  waterways  of  Belgium — the  Meuse,  the  canal  which  connects  the 
Meuse  with  the  Scheldt,  the  Scheldt,  the  Tcrneuzen  Canal,  etc.  Many  of  the 
eanal.s  of  Northern  I'rancc  would  also  be  connected  with  the  Belgian  canals 
and  the  upper  Mcuse  l>y  this  system.  It  is  rumored  that  this  company  has 
made  proposals  to  the  Brussels  Maritime  Company,  both  for  the  use  of  and 
for  the  construction  of  the  Willeboeck  Canal.  The  speed  of  boats  haulet)  by 
electric  traction  would  be  one-third  greater  tlsan  with  horses,  [n  addition  to 
this  (were  this  system  in  use)  there  would  be  greater  certainty  of  travel, 
which  would  allow  coal  dealers,  for  instance,  to  make  contracts  ahead  of  time. 
THE  ELECTRIC"  LKWITINC.  IT. ANT  AT  FOUSSERET  (HAUTE 
GAR'JNNE). — Many  of  the  large  towns  are  blocked  in  their  attemi>tH  to  in- 
troduce the  electric  light  on  account  of  the  existence  of  contracts  with  gas 
conipnnicH,  but  with  the  smaller  towns  it  is  n  different  matter,  and  they  have 
for  Heveral  yearn  been  swinging  into  line  in  the  march  of  progress,  being  un- 
fettered by  any  agreementH  which  can  krc-p  tlieni  from  utilizing  lo  the  fullest 
extent  the  many  forms  in  which  electric  energy  can  be  placed  at  their  disposal. 
Thin  in  the  stale  of  aiTairn  at  I'ousHerel.  the  cuunly  ti>wn  in  the  department 
of,  the  Haiiie  Gnrnnne.  'I'h'xn  place  has  a  popnlatiim  id  about  jjoo,  and  in 
abnni  I  kilometrr  dimant  from  the  Logue,  a  tributary  td  the  Gari>nne.  The 
flow  of  thiit  itlrram  when  at  low  water  is  about  js  cubic  feet:  n  fall  nf  lo'j  feet 
furnidhefi  power  to  n  35-lip  Schabnucr  turbine  <d  a  new  design,  called  the 
".American  Ca^lraine."  The  *peed  i^  high,  ijo  r.  p.  m..  ami  n  minimum  effi- 
ciency of  Ho  prr  cent,  i*  gnaranierd.  Tlii*  turbine  driven  two  shmilwound 
Krnninie  machineK.  with  a  capacity  of  75  ampcrrt  and  ijo  volt><.  The  hrushcH 
are  carbon.  The  enerwy  i«  dt*tribulril  nn  the  three- wire  •*y^lcm.  At  prencnt 
t!ie  MyNteiit  hnti  rimncclcd  Iweuly  five  jn  ip  incanijcocent  lamps  and  fotir  Ham- 
pcrr  arc  tnmp«  for  the  munlcipalily,  and  abnui  150  incandeneent  lami)s  in 
private  hf>nsr«.  Fon««Berrt  i*  biiih  on  a  hill  about  j.sn  feci  high,  no  that  the 
rlrctrlc^t)  illiiintnation  prodncr*  a  fine  rfTeet  at  niuht.     The  le<t!4ec«.   ^LM.    Mnn- 
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(aniioil  et  Compagnie.  awarded  ihc  contract  for  building  the  plant  to  the 
Scliabauer  Const  met  ion  Company,  of  Castier,  whose  engineers  were  warmly 
congratulated  at  the  opening  of  the  works  by  the  municipality  and  the  in- 
habitants. The  Schabauer  Company  is  not  by  any  means  new  at  this  kind 
of  work.  They  have,  in  fact>  put  up  a  number  of  plants  in  the  Soutli  of 
France. 

CEXTEXMAL  OK  THE  CONSERVATORY  OK  ARTS  AND  TRADES. 
— As  the  re<iult  of  a  decree  dated  the  i2ih  Germinal,  year  7  of  the  Kepulilic 
(1797  of  ordinary  chronology),  the  Conservatory  of  Arts  and  Trades  first  took 
shape  within  the  old  walls  of  the  I'riory  of  St.  Martin  of  the  Fields  at  Paris. 
There  is  now  nothing  remaining  of  the  abbey  except  the  refectory,  which  has 
become  a  library,  and  the  old  chapel,  wliich  has  been  turned  into  a  machine 
room.  On  Kriday.  June  24,  the  hundredth  anniversary  of  the  founding  of  lliis 
institution  was  celebrated  by  the  opening  of  the  exposition.  The  inaugvn'ation 
was  conducted  by  the  President  of  the  Republic  and  the  Minister  of  Commerce. 
Colonel  Laussedat  is  the  d' rector  of  the  conservatory.  The  chief  electrical 
firms  represented  among  the  exhibitors  were  those  of  Digon.  Ducretct,  De- 
jardin,  Gaetfe.  Richard,  etc.  The  new  Dussaud  micro-phonograph,  built  by 
the  Telephone  Company,  and  the  silicon  electric  faggots  of  M.  Le  Roy  at- 
tracted some  attention.  -The  firm  of  Richard  showed  some  portable  magnetic 
voltmeters  and  some  recording  voltmeters  actuated  thermically.  which,  being 
without  self-induction,  can  be  used  on  either  alternating  or  direct  currents. 
.\lso  two  recording  voltmeters  (one  of  300,000  watts  cap?.city.  the  other  of  300,000) 
which  complete  the  record  which  they  furnish  by  giving  the  exact  time  of 
production  of  the  energy.  Also  an  energy  meter  combined  with  a  recorder, 
which  performs  a  similar  duty.  The  Schneider  Company,  of  Creusot,  has  on 
exhibition  a  three-phase  alternator  of  70  kilowatts  capacity  and  3000  volts,  driven 
by  a  Thury  direct-current  motor.  M.  Ducretet  performed  some  experiments  in 
wireless  telegraphy  before  a  large  audience,  and  M.  Radigues  gave  some 
new  experiments  with  Rontgen  rays.  The  gardens,  galleries  and  halls  of 
the  conservatory  were  brilliantly  lighted  at  night  by  large  numbers  of  acetylene 
lamps,  furnished  by  the  Metallic  Carbide  Company,  and  by  arc  lamps  of  all 
kinds  furnished  by  the  Clemeurcon  Company. 


General  Bews. 


New    Incorporation. 


ELECTRIC  TERMINAL  COMPANY.  Cli^eland;  capital,  $300,000;  to  erect 
buildings  for  the  use  of  telephone  and  electric  street  railway  companies.  In- 
corporators; H.  .\.  Everett.  C.  \V.  Wason.  E.  W.  Moore..  B.  Mahler.  W.  F. 
Carr. 


The  Telegraph  and  Telephone. 


AI.EXAXDRIA.  MIXX.— The  Village  Council  has  granted  the  Alexandria 
Telephone  Company  the  right  to  put  in  local  telephone  service. 

ElXCflLX'.  XEB.^The  X'^ebraska  Telephone  Company  is  busy  at  work  on 
extensions  of  its  lines  and  the  line  between  Seward  and  David  City  will  be 
completed  in  a  month,  ready  for  public  use. 

M<^XROE.  X'.  C.^.Vpplication  has  been  made  to  incorporate  the  Monroe 
Telephone  Exchange.  The  incorporators  are  John  M.  Blair,  \V.  S.  Lee,  R.  A. 
Morrow.  C.  W.  Bruner.  \V.  B.  Houston  and  J.  D.  McRae. 

DEXVER.  COL. — The  Colorado  Telephone  Company  has  established  a  new- 
line  from  Leadville  to  Granite,  a  distance  of  i8  miles.  The  line  runs  through 
Twin  L-ikes.     Granite  is  south  of  Leadville  on  the  Arkansas  River. 

ST.  PAL'L.  MIXX.— The  Xorthwestern  Bell  Telephone  Company  has  filed 
with  the  Secretary  of  State  an  amendment  to  the  articles  of  incorporation 
providing  for  an  increase  in  the  capital  stock  of  the  company  to  $4,000,000. 

SALIXA,  KAX. — The  Missouri  &  Kansas  Telephone  Company  has  completed 
its  line  from  Salina  to  Junction  City.  From  there  it  is  building  a  metallic  cir- 
cuit to  Kansas  City,  and  will  be  in  connection  with  that  place  in  about  three 
weeks. 

KAL,\MAZOO,  MICH. — The  Kalamazoo  Mutual  Telephone  Company  has 
asked  the  Council  for  a  franchise  to  allow  it  to  put  its  telephone  wires  in  con- 
duits under  ground.  The  proposition  comes  from  the  company,  as  it  claims 
such  a  system   will   be  much  cheaper  to  operate. 

BCSTOX,  ^L\SS.— Official  statement  of  the  Southern  New  England  Tele- 
phone Company  at  Xew  Haven  shows  the  condition  of  the  company  June  30 
as  follows:  Capital  stock  paid  in,  $2,511,000;  debts,  $573,986;  credits,  $188,774; 
real    estate,   $160.^98;    personal    property,    exclusive   of   patents,   $2,6So.944. 

M( .'  XTRE.VL.  Ql'E.^ — The  directors  of  the  Bell  Telephone  Company  have 
decided  to  increase  the  capital  of  the  company  from  $3,168,000  to  S3. 900.000. 
Each  stockholder  of  record  on  July  29.  1898.  is  entitled  to  take  at  par  shares 
of  the  new  stock  in  the  proportion  of  one  share  for  every  four  shares  now  held. 
JAMESTOWX,  X.  v.— The  Ripley  Telephone  Company,  Ripley,  X.  Y.,  has 
been  incorporated.  The  capital  stock  is  $i2.oco.  The  directors  are  S.  Fred 
Nixon.  \'ernon  .\.  Kent.  f)tis  L.  Ingalls.  Clayton  J.  Bannister,  of  Weslfield; 
Frtd  X.  Randall  and  I.  Watstm  Hurrows.  of  Ripley,  and  George  H.  Frost,  of 
Uuffalo. 

CMIC.\<iO,  ILL.— There  has  been  considerable  increase  in  the  business  of 
the  Chicago  Telephone  Company,  as  is  indicated  by  the  return  to  the  city 
comptroller  of  3  per  cent,  of  the  corporation's  gross  receipts  from  city  lines 
during  the  first  half  of  1898.  The  gain  for  the  first  six  months  of  the  current 
year,  as  compared  with  the  corresponding  period  in  i?97,  was  equal  to  about 
9  per  cent. 

DECATI'R,  .\L.\.— The  .\merican  I'ell  Telephone  Company  now  has  a  gang 
of  about  joo  men  at  work  here  pushing  its  line  from  this  city  to  Birmingham 
;'nd  Montgomery.  .\  large  gang  of  wcrkmen  is  erecting  two  towers  uo  and 
i.;o  feet    in   height,   which   will  be  u>ed   to   throw   '^e  wires  across  the   Ttnne-see 


River,  this  plan  bcin;;  adopted  instead  of  using  the  Southern  Railway  bridge,  as 
was  at  first  proposed. 

PITTSKIELD,  ILL.— At  a  meeting  of  the  stockholders  of  the  Pike  County 
telephone  lines  it  was  decided  to  build  a  line  to  Pearl  at  once.  An  extension 
to  Time  and  Montezuma  was  discussed  and  probably  will  be  made  at  an  early 
date.  A  plan  to  build  to  Versailles  to  connect  with  the  lines  of  the  Western 
Illinois  Company  has  been  taken  under  consideration,  and  will  doubtless  result 
in  securing  connection   with   Mt.   Sterling  before  the  summer  is  over. 

MOXOXCiAIIELA.  PA.— Rival  telephone  companies  are  about  to  clash  in 
the  Monongahela  Valley.  The  Bell  Company  has  had  a  monopoly  in  this  ter- 
ritory, but  the  Maryland.  Pennsylvania  &  West  \"irginia  Company  is  now 
making  strong  competition.  The  latter  has  established  exchanges  at  Union- 
town  and  Connellsville.  and  is  putting  in  an  exchange  at  Masontown.  The 
new  company  has  purchased  private  lines  to  Karmington  and  Masontown  from 
I'niontown.  and  is  hustling  to  secure  right  of  way  to  Brownsville  and  on  down 
the  Monongahela. 

GOSH  EX.  IXD.— The  Goshen  Telephone  Company,  with  a  capital  stock 
of  $30,000.  has  been  incorporated.  The  system  is  to  be  a  full  metallic  one,  with 
-■00  'phones  and  a  capacity  for  400.  The  incorporation  papers  include  toll-lines 
in  La  Grange,  Xoble.  Kosciusko,  Elkhart  and  St.  Joseph  counties.  The  cost 
of  the  local  plant  will  be  about  $20,000  when  completed,  and  it  is  expected  to 
he  equipped  with  everything  that  is  necessary  to  make  it  complete.  The  list 
of  directors  are  James  A.  Arthur,  George  D.  Lint,  Wilson  Roose,  Ed.  L. 
Barber  and  James  S.  Brailey. 

SIGL'X  CITY,  lA. — The  Iowa  Telephone  Company  will  have  connection  in 
two  weeks  with  Mapleton,  Castana.  Ute,  Turin,  Smithland  and  Rodney. 
Probably  in  two  weeks  the  Sioux  City  exchange  will  be  connected  with  two 
branches  in  Xebraska.  which  are  connected  with  the  Omaha  system.  The 
Xebraska  Company  is  building  in  to  n^eet  the  Iowa  Company,  and 
the  Iowa  Company  is  putting  in  two  circuits  between  Sioux  City  and  Dakota 
City.  The  Iowa  Company  is  also  building  a  line  south  from  Cherokee  along 
the  branch  of  the  Illinois  Central  to  Onawa. 

WASH]  X(^TOX',  D.  C. — The  signal  corps  of  the  army  in  Porto  Rico  has  con- 
structed about  250  miles  of  telegraph  and  telephone  lines,  and  more  than  half 
of  the  island  is  thus  equipped.  Krom  Ponce  four  different  lines  radiate,  and  all 
are  working  in  good  order.  The  central  office  is  in  Ponce.  One  line  runs  to 
ihe  east  through  Guayama  to  Arroyo  to  General  Brooke's  headquarters;  a  sec- 
ond line  runs  from  Ponce  to  Coamo  to  General  Wilson's  headquarters;  a  third 
through  Adjuntas  and  Utuado  to  the  advanced  lines  of  General  Stone,  and  the 
fourth  from  Ponce  to  Yauco.  The  lines  are  being  extended  as  the  army  ad- 
vances. 

WORCESTER,  AL\SS. — The  project  of  establishing  a  new  telephone  com- 
pany in  Worcester  has  been  renewed,  and  the  projectors  have  held  several  meet- 
ings of  late  and  propose  to  immediately  apply  for  a  charter.  The  plan  is  to 
call  it  the  People's  Telephone  Company,  incorporate  it  under  the  laws  of  Mas- 
sachusetts, with  a  paid-in  capital  of  $150,000  and  furnish  telephone  service  at  a 
much  less  price  than  is  charged  by  the  Bell  Telephone  Company.  The  men 
interested  are  I.  L.  Clirrier.  Henry  W.  Aiken.  C.  H.  Sanborn,  Dr.  Herbert  L. 
Wheeler  and  Aldermen  James  H.  Mellen.  They  state  that  they  will  give  the 
best  of  local  service  at  from  $18  to  $35  a  year,  according  to  the  class  and  pur- 
pose of  the  instruments.    A  first-class  house  telephone  they  will  rent  for  $25. 

BOSTOX.  MASS. — In  a  circular  to  the  stockholders  of  the  Xew  England 
Telephone  &  Telegraph  Company,  dated  August  6,  the  board  of  directors  orders 
that  5707  shares  of  the  capital  stock  of  the  company  now  remaining  unsold 
in  the  treasury  be  offered  to  stockholders  for  cash,  at  par.  in  proportion  to 
their  respective  holdings.  Each  stockholder  of  record  at  the  close  of  business 
"Saturday,  August  20,  189S,  will  be  entitled  to  take,  at  $100  per  share,  shares  oi 
t)]e  stock  to  be  sold  in  the  proportion  of  one  share  for  every  twenty  shares  then 
held.  This  right  to  subscribe  will  expire  at  i  o'clock  in  the  afternoon  of  Satur- 
day, September  24.  1898.  Payment  for  the  number  of  shares  so  subscribed  for, 
at  the  rate  of  $100  for  each  share,  must  be  made  to  the  treasurer  at  his  office 
on  Wednesday,   X'ovember  16,   1898. 


Electric  Light  and  Power. 


CRESCO,  lA.^Cresco  voted  for  an  electric  light  plant. 

GRAFTOX,  W.  VA. — The  election  for  the  purpose  of  voting  bonds  for 
electric  light  purposes  was  carried  by  a  large  majority  in  favor  of  the  propo- 
sition. 

HEALDSBURG,  C.AL.- The  plans  and  specifications  for  the  city  water 
worlcs  and  electric  lighting  plant  have  been  completed  by  Engineers  Barnes 
and  Dodge,  and  are  now  being  printed  to  place  before  bidders. 

GALLATIX,  TEXX.— The  Board  of  Aldermen  has  decided  that  the  town 
should  put  in  an  electric  plant  at  its  own  e.xpense.  The  following  committee 
was  appointed  to  procure  estimates  for  plans  suited  for  the  purpose:  W.  G. 
Schamberger.   R.   M.  Jones  and  John   Fry.  -- 

PHILADELPIII.V.  PA.— The  Pennsylvania  ^fanufacfuring.  Light  &•  Power 
Company,  which  recently  purchased  the  Hestonville  Railway  Company's  power 
house  at  Twenty- fifth  and  Callowhill  Streets,  is  making  arrangements  for  en- 
larging the  station  and  converting  it  into  one  of  the  largest  power  plants  in  the 
country. 

JERSEY  CITY,  X'.  J.— The  lUnlson  County  Electric  Light  Company,  which 
has  been  operated  for  several  years  by  the*  General  Electric  Company,  has 
passed  into  the  hands  of  a  local  syndicate  represented  by  Edward  F.  C.  Young, 
Bernard  M.  Shanley  and  ^liles  Tierney.  who  are  connected  with  the  Xorth 
Jersey  and  Consolidated  Traction  Companies  and  the  X'orth  Hudson  County 
Railway  Company.  The  company  will  be  reorganized  and  new  officers  chosen. 
CHIC.\GO.  I LL.— Arrangements  arc  being  made  by  the  Commonwealth 
Electric  Company  for  an  issue  of  $2,000,000  of  ^5  per  cent,  forty-five-year  bonds. 
The  total  authorized  issue  will  be  $2,500,000.  and  the  mortgage  covering  them 
will  bear  date  of  June  j.  1898.  It  will  run  to  the  Xorthern  Trust  Company  as 
Trustee.     The  Commonwealth   Company  was  organized  some  time  ago  to  take 
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all  the  important  electric  lighting  and  power  business  in  the  territory  west  of 
Ashland  Avenue,  south  of  Thirty-ninth  Street  and  north  of  North  Avenue. 
The  consolidation  of  these  companies  was,  it  is  stated,  the  work  of  interests 
closely  identified  with  the  Chicago  Edison  Company,  and  as  a  result  the  re- 
lations between  those  corporations  will  be  harmonious. 

CHICAGO,  ILL.— It  is  stated  that  the  Chicago  Edison  Company  has  com- 
pleted the  absorption  of  every  company  now  furnishing  electric  light  within 
the  city  limits.  The  names  of  the  companies  thus  taken  in  are  the  Hyde  Park 
Thomson-Houston,  Hyde  Park  Electric  Light  &  Power  Company,  People's 
Light  &  Power  Company,  People's  Electric  Light  &  Motor  Power  Company, 
Mutual  Electric  Light  &  Power  Company,  Englewood  Electric  Light  Com- 
pany, West  Chicago  Light  &  Power  Company.  Western  Light  &  Power  Com- 
pany of  Lakeview.  Edgewater  Electric  Light  &  Power  Company,  Chicago  Sec- 
tional Ground  Company  and  the  Commonwealth  Company.  The  only  company 
not  included  in  the  deal  is  the  Cosmopolitan  Company,  and  while  it  has  a 
franchise  and  some  wires  laid  it  has  not  a  plant,  and  is  not  prepared  to  engage 
in  business. 

The  Electric  Railway. 


COLUMBUS,  OHIO.— The  Cincinnati,  Hamilton,  Middletown  &  Dayton 
Electric  Street  Railway  Company  has  filed  a  certificate  of  a  change  of  name 
to  the  Hill  Creek  Valley  Railway. 

SCHENECTADY,  N.  Y,— The  General  Electric  Company  has  secured  con- 
trol of  the  Schenectady  Illuminating  Company  and  Schenectady  Street  Railway 
Company  for  a  consideration  of  $750,000. 

FAIRMOUNT,  MINN.— M.  T.  Haines  of  this  place  is  working  up  a  sclieme 
to  build  an  electric  railroad  from  Fairmount  to  Armstrong,  and  has  already 
interested  several  of  our  local  capitalists  in  the  enterprise. 

PETERSBURG,  VA.— At  a  meeting  of  the  Common  Council  an  ordinance 
was  passed  granting  a  franchise  to  the  Piedmont  Traction  Company,  of  Char- 
lottesville, to  build  an  electric  street  railroad  in  the  city.  The  company  will 
begin  the  construction  of  the  road  at  once. 

FRANKLIN,  R.  I.— The  initiative  has  been  taken  by  the  jNIilford  &:  Franklin 
Street  Railway  Company  in  securing  the  right  of  way  for  an  electric  road  be- 
tween here  and  Milford,  Woonsocket,  the  Uxbridges  and  Wrentham.  There  is 
little  doubt  that  the  franchise  will  be  granted. 

ELIZABETH,  N.  J.— One  of  the  largest  bids  for  a  trolley  franchise  was 
made  on  August  4  to  the  Union  County  Board  of  Freeholders  by  ex-Congress- 
man John  Ke?n.  The  bid  was  for  $250,000,  provided  the  franchise  for  the 
Westficld  Avenue  road  to  Plainfield  was  made  for  seventy-five  years.  Mr.  Kean 
made  the  proposition  in  the  name  of  the  Elizabeth  Street  Railway  Company, 
which  he  owns. 

RICHMOND,  VA.— The  motormen  and  conductors  of  the  Main  Street  line 
of  the  Richmond  Railway  &  Electric  Company  tied  up  the  line  for  an  hour  on 
the  morning  of  August  7.  The  company  proposed  a  cut  in  the  wages  of  the 
motormen  and  conductors  of  nearly  50  per  cent,  and  the  men  refused  to  go 
to  work.  After  holding  out  an  hour  the  company  agreed  to  pay  the  regular 
wages  for  the  day.     It  is  thought  that  the  end  of  the  trouble  is  not  yet. 

QUIXCY,  ILL. — The  entire  electric  street  railway  system  was  sold  on  Au- 
gust s  to  a  Maine  syndicate  represented  by  W.  B.  McKinley,  of  Chicago.  The 
same  syndicate  controls  the  street  car  systems  and  the  electric  light  plants 
in  Joliet,  Bay  City,  Champaign,  Springfield,  Ohio;  Trenton,  Mo.,  and  other 
cities.  The  consideration  paid  here  was  about  $220,000.  The  syndicate  will  at 
once  spend  $100,000  for  extensions  and  rolling  stock.  Capitalists  in  the  same 
syndicate  expect  to  close  deals  for  the  gas  works  and  Thomson-Houston  elec- 
tric light  plant  within  a  few  weeks.  If  all  the  plans  arc  completed  an  invest- 
ment of  nearly  $1,000,000  in  cash  is  likely. 

BROOKLYN^  N.  Y.— In  the  County  Clerk*s  office  have  been  filed  the 
formal  papers  in  the  merging  of  the  Nassau  Electric  Railroad  Company,  the 
Coney  Island.  Fort  Hamilton  and  Brooklyn  Railroad  Company  with  the 
Kings  County  Electric  Railroad  Company  and  the  Union  Railroad  Company. 
The  consent  was  also  filed  of  the  State  Railroad  Commission  to  the  increase 
of  the  capita)  stock  of  the  Nassau  Company  from  $6,000,000  to  $15,000,000,  which 
if  to  be  divided  into  $6,500,000  cumulative  4  per  cent,  preferred  stock  and  $8,500,- 
000  common  stock.  The  liabilities  of  the  Nassau  Company  arc  $5,500,000  in  5 
per  cent,  mortgage  bonds,  a  floating  debt  of  $1,811,200  and  $480,000  permanent 
and  annual  rental  charges. 

SYRACUSE,  N.  Y.— The  employees  of  the  Syracuse  Rapid  Transit  Kailway 
Company,  including  motormen,  conductors,  trackmen,  engineers  and  firemen, 
went  on  a  strike  on  August  5  as  a  result  of  a  meeting  in  which  the  men  re- 
sented the  action  of  the  company  in  re(|uiring  them  to  make  a  deposit  of  $^5 
as  a  K»'i''3ntcc  of  good  faith.  The  demands  of  the  employees  were  refused  by 
the  officer*  of  the  company,  and  a  general  strike  was  ordered,  the  intention 
being  lo  tie  up  the  streetcar  lines  of  the  city.  Four  hundred  men  went  out. 
The  differences  were  settled  on  August  7  through  the  instrumentality  of  the 
State  B'lard  of  Mediation  and  Arbitration,  The  Kapid  Transit  Company 
rescinded  its  ordrr  il.;.t  'vrrv  »iiii'l"v<c  shall  deposit  $25  witlf  the  company, 
and  it  agrees  to  ics  with  a  committee  from  Ihc  men. 


ZTrabe  anb  llnbustrial  Hlotcs. 


Mi  I'OSELMIKE,  platinum  refiner,  Newark,  N.  J.,  it  in   Europe 

on  hio  '■■■>  ('•  the  platinum  mines  in  the  Vra)  Mountains.  He  hopes  to  place 
some  larffc  contracts  (or  the  Cuming  season. 

THE  A.  «t  A.  NEWS  COMPANY,  if*  Pill  Street,  Sydney.  Anslrrtlin,  is  in 
the  marltrt  for  elcclrical  machinery  and  supplies,  and  would  he  pleased  to 
receive  catalogues  from  manufaclurers  of  same  in  Ibis  country. 

THE  F.  «r   L.   Pl'SH    PLUSM   SWITCH   is  one  of  the  most  siiccessful  ol 
.1.^   11.,.,,.     \,.,.i,..w^  ^  ..,......,,  %  timallcr  nprrtaliies.     ll  i*  clnimrd  (o  be  Ihc 

'I,  the  size  o|  the  fnce  plate  bring  only  iK'^.IIj 
I    fi\'rn'inu    in    tlir    wall,    nprfaici    with   n    vrry 


slight  pressure  on  the  keys  and  has  many  other  valuable  features,  not  the  least 
of  which  is  the  fact  that  it  is  sold  at  a  low  price. 

THE  OPEN  HEARTH  STEEL  PLANT  of  the  Sargent  Company,  of  Chi- 
cago, has  been  running  for  the  past  few  months  at  its  fullest  capacity  on  several 
large  contracts,  among  which  may  be  mentioned  the  castings  for  lo-inch  gun 
carriages  for  the  United  States  Government.  The  Sargent  Company  states  that 
it  has  been  very  successful  in  this  class  of  work,  readily  meeting  the  physical 
tests  prescribed  by  the  Government,  as  well  as  the  short  delivery,  which  is 
demanded  in  most  cases. 

DISSOLUTION  OF  PARTNERSHIP.— The  co-partnership  heretofore  ex- 
isting between  Edgar  H.  Freeman,  Walter  H.  Tobey  and  another,  engaged  in 
the  business  of  electrical  contracting  and  the  sale  of  electrical  supplies  at  No. 
32  North  Water  Street,  Rochester.  N.  Y..  under  the  firm  name  and  style  of 
"Standard  Electric  Construction  Company,"  was  dissolved  by  mutual  consent 
on  June  23,  1898.  The  business  will  be  continued  under  the  same  firm  name 
and  style  by  Edgar  H.  Freeman  and  Burton  A.  Vandy,  who  assume  all  the 
obligations  of  the  old  concern. 

STANDARD  INTEGRATING  WATTMETERS.— The  Government  of  Vic- 
toria, Australia,  has  placed  an  order  with  the  General  Electric  Company  for 
sLx  loo-volt  Thomson  integrating  wattmeters  of  varying  capacities.  These  will 
be  deposited  in  the  electrical  bureau  of  the  home  ofiice  of  Victoria,  and  will 
be  used  as  the  official  standards  by  which  all  electricity  meters  used  in  the 
colony  will  be  tested.  In  future  no  meters  measuring  electrical  energy  will  be 
allowed  to  go  into  service  in  Victoria  unless  they  agree  with  those  just  ordered 
and  receive  the  final  sanction  of  the  Victoria  Government. 

AMONG  THE  EXHIBITS  at  the  coming  convention  of  the  American 
Street  Railway  Association,  Boston,  will  her  the  following  apparatus  of  the 
Walker  Company:  A  section  of  the  Walker  underground  conduit  system,  with 
car  in  operation;  a  15- L  railway  motor  in  operation,  a  15-L  motor  open  to 
show  construction,  a  33-S  motor  mounted,  a  33-S  motor  open,  a  set  of  33-S 
armatures  in  various  stages  of  construction,  a  set  of  33-S  motor  parts,  a  Walker 
standard  trolley,  W'alker  standard  railway  switchboard  panels,  with  wattmeter, 
type  *'S"  controllers  in  operation,  and  solenoid  partitions  open  and  in  operation. 

THE  PARTRIDGE  CARBON  COMPANY,  of  Sandusky,  Ohio,  manufac- 
turer of  carbon  self-lubricating  generator  and  motor  brushes,  will  be  repre- 
sented at  the  Boston  convention  of  the  American  Street  Railway  Association 
by  Mr.  J.  S.  Speer,  secretary  of  the  company.  Mr.  Speer  will  be  on  the 
ground  with  samples  of  the  self-lubricating  brush,  and  will  be  prepared  to  ex- 
plain and  show  its  valuable  qualities  as  well  as  the  qualities  of  the  company's 
electric  light  carbons  for  arc  lamps  of  every  description.  The  excellent  quality 
of  the  Partridge  carbons  has  succeeded  in  building  up  for  this  company  an 
enviable  business,  which  is  increasing  with  tremendous  strides. 

THE  SAMSON  BATTERY  IN  THE  WEST.-The  Central  Electric  Com- 
pany, of  Chicago,  which  is  acting  as  the  Western  distributer  for  the 
various  types  of  Samson  batteries,  reports  a  large  and  continuously  increasing 
use  of  this  product.  The  Samson  battery  has  attained  an  enviable  reputation 
as  the  proper  battery  for  use  in  heavy  service,  quite  recently  introduced  by 
the  new  Samsi5n  semi-dry  battery,  which  has  extra  heavy  zincs  and  large  car- 
bons contained  in  a  porcelain  jar  and  sealed.  Its  ampere  output  is  very  large, 
and  as  it  is  portable  it  is  adapted  for  use  under  conditions  where  open  bat- 
teries could  not  be  used.  The  Central  Electric  Company  is  carrying  large 
stocks  of  all  Samson  types,  and  is  prepared  to  make  immediate  shipment  on  all 
orders. 

MR.  H.  M.  FISK,  Wheaton.  111.,  manufactures  a  telephone  switchboard 
which  possesses  some  desirable  features.  Each  drop  is  complete  in  itself,  and 
there  are  no  joints  to  solder.  It  is  easily  operated;  a  simple  pressure  of  the 
plug  to  one  side  as  the  plug  is  inserted  places  the  operator  in  communication 
with  the  calling  subscriber,  and  by  pressing  the  connecting  plug  to  the  other 
side  connects  the  subscriber  with  the  operator's  generator.  The  coils  are 
wound  suitable  to  any  system  of  wiring.  The  board  has  been  thoroughly 
tested  at  Wheaton  for  the  past  year,  and  has  therefore  passed  beyond  the 
experimental  stage  of  its  development.  It  is  reported  to  have  been  found 
rapid,  efficient  and  in  every  way  satisfactory.  The  workmanship  is  the  best, 
and  the  luTirrJ  is  recommended  by  Mr.  Fisk  as  being  a  near  approach  to 
perfection. 

AN()TIIl-;i<  .\I)I>IT1()N  TO  THE  GENERAL  ELECTRIC  WORKS.— 
Work  on  the  machine  shop  of  the  General  Electric  Company  at  Schenectady 
was  begun  last  week,  wlien  ground  was  broken  for  what  will  be  a  most  im- 
jKtrtant  addition  to  the  manufacturing  facilities  of  that  company.  The  contracts 
were  let  last  week  to  A.  &  R.  Roberts,  of  the  Pcncoyd  Iron  Works,  Philadel- 
phia, for  the  steel  construction  iiml  to  }.  j.  Turner,  of  Amsterdam,  N.  Y., 
for  the  masonry,  etc.  'i'he  cost  <if  tlu-  new  building  is  estimated  at  $175,000. 
The  now  machine  shop  will  fyce  on  the  central  avenue,  opposite  building  No. 
15.  It  will  be  653  feet  long  and  166  feet  wide,  and  will  be  divided  into  three 
aisles ;  the  central  one  having  a  width  of  65  feet,  the  side  aisles  being  each 
about  50  feet  wide.  The  total  floor  space  of  this  building  will  be  not  less 
than  144,250  square  feet.  It  will  contain  the  machinery  necessary  to  handle  the 
very  large  atiparatus  which  ihe  requirements  of  modern  practice  have  rendered 
necessary.  The  need  of  such  an  addition  to  the  manufacturing  facilities  of  the 
company  can  be  appreciated  after  n  visit  to  the  factory  at  Schenectady  at  the 
present  time.  The  many  orders  both  for  larg*^  machinery  and  for  large  quantities 
of  apparatus  are  severely  taxing  the  facilities,  nutl  such  has  been  the  rush  of 
onlrrs  that  the  traveler  on  the  New  Yoik  Ceiilial  Uailroad.  as  he  passes  the 
town  at  niglil.  sees  al  least  half  of  the  buildinK*-  lighted  up  and  filled  witli  em- 
ployees busily  ruKfigcd  in  pushing  forward  to  coniplc'.ion  the  tirders  in  hand. 
The  working  of  night  shiflH  has  been  curried  on  since  the  beginnnig  of  the 
year,  and  according  to  the  Hiiprrinlcndcnl  there  arc  few  signs  of  Ihe  practice 
being  ahamhined  for  the  prcnrnt.  It  is  expected  that  t)ic  new  machine  shop 
will  be  completed  before  Ihc  end  of  this  year.  The  nuiehinery  will  be  ilrivcn 
by  Ihe  current  transmitted  front  Mechanievillr.  17  miles  liistant.  jn  ail- 
dilion  to  the  new  nuirhinc  simp  ihe  romiinny  is  making  several  impor- 
Innl  extensions  to  oilier  huildiUKs.  The  new  (nundry,  which  was  reeenlly 
bcKMH,  is  now  in  position  i»  receive  the  iron  work,  the  support  for  the  great 
traveling  crane  having  been  creeled  last  week.  Il  is  claimed  that  this  build- 
ing when  f-nishfd  will  contain  Ihc  largctt  foundry  under  one  roof  in  the  world. 
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COXCENTRATIOX  OF  POWER  BY  ELECTRIC  TRANSMISSION.— 
One  of  the  most  forcible  of  tlie  advantages  of  electrical  transmission  of  power 
is  that  this  method  often  makes  it  possible  to  combine  two  or  more  steam 
plants  into  one.  greatly  diminishing  the  cost  of  labor  and  supplies.  Such  an 
advantage  appeals  especially  to  the  mill  owner,  who  may  operate  shafting  in 
several  buildings  or  departments  by  separate  sources  of  power.  A  conspicuous 
example  of  this  wasteful  arrangement  is  in  the  works  of  one  of  the  largest  loco- 
motive shops  of  flie  country,  where  part  of  the  plant  is  operated  by  water  power, 
part  by  steam  power,  and  part  by  compressed  air,  the  latter  necessitating  an 
extra  engine  and  compressor.  The  polyphase  system  of  electric  trans- 
mission as  developed  by  the  Westinghouse  Company  has  made  it 
possible  to  centralize  the  power  in  such  shops.  When  Lieut.  L.  O. 
Garrett  took  charge  of  the  affairs  of  the  Atlas  Tack  Company,  of 
Taunton,  Mass.,  as  manager,  he  instituted  a  thorough  investigation  as 
to  the  power  required  for  the  various  classes  of  tack  making  machinery  under 
normal  conditions.  The  mills  of  this  company  at  Taunton  are  three  in  number, 
located  from  See  to  1200  feet  apart,  and  were  until  recently  operated  by  three 
separate  steam  plants,  with  the  accompanying  wastefulness  incident  to  small 
units.  It  was  found  that,  owing  to  variations  in  the  amouni  oi  power  required 
from  day  to  day  for  the  different  classes  of  work,  the  duty  of  the  three  steam 
plants  could  be  easily  performed  by  a  single  steam  plant  of  two-thirds  their 
united  capacity.  So  large  a  saving  in  coal  and  labor  as  was  expected  from  this 
arrangement  induced  Lieutenant  Garrett  to  engage  the  services  of  Mr.  T.  W. 
Sprague,  of  Boston.  Mass.,  to  investigate  jointly  with  him  the  various  systems 
of  transmission.  The  parties  interested  inspected  personally  a  number  of  the 
principal  polyphase  plants  among  the  Xew  England  mills,  and  finally  selected 
the  Westinghouse  three-phase  system,  3600  alternations,  as  best  adapted  to  the 
work  of  the  .Vtlas  Tack  Company.  This  system,  in  connection  with  the  Tesia 
"Type  C"  motors,  made  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, has,  it  is  stated,  attained  marked  success  in  every  instance  in  which  a 
plant  has  adopted  it,  and  the  alternate-current  motor,  though  developed  later 
than  the  direct-current  motor,  has  been  favorably  received  in  all  such  in- 
stallations. The  Atlas  Tack  Company  is  to  use  a  150-kw  Westinghouse  gen- 
erator, which  will  operate  nine  Telsa  induction  motors  of  the  above  type,  rang- 
ing from  3  to  50  horse-power,  in  the  various  mills.  The  gas  lighting  system 
of  the  mills  will  be  replaced  by  about  1000  incandescent  lights. 


Trade  and  Miscellaneous  Publications. 


A  CATALOGUE  OF  THE  MACHINE  TOOLS  manufactured  by  the  Spring, 
field  Machine  Tool  Company,  the  Whitney  Manufacturing  Company  and  the 
Builders'  Iron  Foundry,  for  which  Messrs.  Patterson,  Gottfried  &  Hunter. 
146-150  Centre  Street,  Xew  York,  are  agents,  has  been  issued  by  the  last-named 
house. 

•■HOW  TO  SELECT  A  DYNAMO"  is  the  title  of  Circular  No.  1079,  issued 
by  the  Walker  Company,  under  date  of  August  3.  The  principal  features  of 
Walker  dynamos  are  described,  illustrations  being  plentifully  used  to  aid  to  a 
better  understanding  of  the  points  that  it  is  desired  to  bring  out  most  promi- 
nently. 

ASBESTOS  MATERIALS  for  pipe  covering,  roofing,  etc.,  are  illustrated 
and  described  in  a  little  pamphlet  issued  by  the  H.  F.  Watson  Company,  Erie. 
Pa.,  for  which  concern  Mr.  James  T.  Moran.  98  ilaiden  lane.  New  York,  is 
agent.  The  asbestos  materials  include  pipe  and  boiler  coverings,  ammonia  and 
brine  pipe  covering,  asbestos  cement  filling,  retort  cement,  furnace  cement, 
flexible  roofing  cement,  millboard,  sheathing,  gaskets,  rod  packing,  etc.,  etc 

THE  DECENNIAL  number  of  the  Pratt  Institute  catalogue  1 1897-98)  describes 
the  aim  and  scope  of  this  worthy  Brooklyn  institution.  The  courses  of  instruc- 
tion include  fine  arts,  domestic  art.  domestice  science  and  science  and  tech- 
nology. The  Pratt  Institute  began  its  work  in  1887  with  twelve  students,  and 
in  the  succeeding  ten  years  gave  training  to  25.528  students,  and  granted 
diplomas  and  certificates  to  948  students.  The  two-year  courses  in  drawing 
and  machine  design  and  applied  electricity  are  filling  a  want  that  has  for  a 
long  time  been  felt  in  the  field  of  technical  education.  The  aim  of  the  institute 
i=  to  make  it^  work  thoroughly  practical. 


THE  D.  \'AX  NOSTRAND  COMrANY,  \cw  York  City,  announce  the 
early  pul.Iication  of  the  first  distinctively  American  pocketbook  of  rules,  for- 
mula' and  tables  for  electrical  engineers,  to  be  edited  by  Mr.  Horatio  A. 
Foster,  in  collaboration  with  many  specialists.  The  book  has  been  written 
with  the  idea  of  filling  a  "longfclt  want"  for  an  American  pocketbook;  the 
data  have  been  selected  with  very  considerable  care,  and  each  chapter  has  been 
edited  and  revised  by  a  specialist  in  that  particular  subject.  The  book  is  not 
intended  for  a  text  book,  nor  is  it  meant  to  be  an  encyclopedia,  but  simply 
a  collection  of  rules,  tables  and  formula  which  will  be  found  handy  for 
reference  by  the  practicing  engineer.  Its  title  will  be  '•Electrical  Engineers' 
Pocketbook." 

A  COMBINED  CATALOGUE  has  been  issued  by  Messrs.  Smith  &  Hem- 
enway.  the  Utica  Drop  Forge  &  Tool  Company,  the  Swedish  Razor  Company 
and  the  Ericsson  Telephone  Company,  all  of  No.  20  Warren  Street,  New  York 
City.  Among  the  goods  dealt  in  by  the  first-named  firm  are  nippers  and 
side-cutting  pliers;  the  Utica  Drop  Forge  &  Tool  Company  also  carries  a 
line  of  pliers  of  all  kinds,  and  the  Ericsson  Telephone  Company,  as  is  well 
known,  is  manufacturer  and  importer  of  Ericsson  Swedish  telephones.  In  the 
section  of  the  catalogue  devoted  to  the  goods  of  the  last-named  concern  wall 
sets,  desk  sets  and  interior  sets  are  illustrated  and  their  particular  features 
briefly  pointed  out.  The  Ericsson  Swedish  long-distance  transmitter,  induc- 
tion coils,  double-pole  receiver  and  the  coal-grain  microphone  are  similarly 
treated. 

CHLORIDE  ACCUMULATORS  IN  ELECTRIC  RAILWAY  SERVICE.- 
The  Electric  Storage  Battery  Company,  of  Philadelphia,  has  brought  out  a 
bulletin  describing  and  illustrating  the  installation  of  chloride  accumulators  for 
the  Buffalo  Street  Railway  Company.  The  popularity  of  this  rather  new  use  of 
storage  batteries  is  shown  by  the  following  list  of  railways  now  using  or  con- 
structing chloride  accumulators  for  this  purpose:  The  Union  Traction  Com- 
pany. Philadelphia;  the  Easton  (Pa.)  Edison  Company,  the  Woonsocket  (R.  I.) 
Electric  Machine  &  Power  Company,  the  Central  Railway  of  Baltimore,  the 
Barrc  &  Montpelier  (Vt.)  Railway  Company,  the  Electric  Railway,  Light  & 
Power  Company,  Anaconda,  Mont.;  the  United  Traction  Company,  of  Pitts- 
burg. Pa.;  the  Union  Street  Railway  Company,  Framingham,  Mass.;  the 
Potomac  Electric  Light  &  Power  Company,  Washington.  D.  C,  and  the  Con- 
solidated Traction  Company,  of  Pittsburg,  Pa.   (two  stations). 

THE  BINGHAMTON  RAILROAD  COMPANY,  Binghamton.  N.  Y.,  has 
recently  issued  its  annual  Binghamton  souvenir  for  189S.  The  book  this  year 
surpasses  every  one  of  its  predecessors  in  size  and  artistic  excellence,  and  is 
a  very  handsome  piece  of  work.  It  is  profusely  illustrated  with  very  clear 
half-tone  views  of  the  city  and  its  features.  On  the  front  page  are  given 
bird's-eye  views  of  the  city  as  it  appeared  in  1856  and  in  iStiS.  The  book  is 
devoted  to  a  description  and  illustrations  of  Binghamton  and  its  interests, 
"and  incidentally  to  boom  street  railroad  traffic."  The  illustrations  show 
Binghamton  to  be  an  interesting  and  busy  town,  and  to  have  an  air  of  gener- 
al prosperity.  An  excellent  description  of  the  Binghamton  Railroad  Com- 
pany's system  is  given.  It  shows  what  a  powerful  influence  for  the  general 
public  good  (fan  be  exerted  by  a  well-managed  railroad  company.  Mr.  G.  T. 
Rogers  is  the  president  of  the  Binghamton  Railroad  Company.  He  is  one  of 
the  most  energetic  and  progressive  of  street  railway   men. 

APPRECIATION  OF  THE  "IMPERIAL  LAMP  GAZETTE."-The  Lon- 
don "Electrical  Engineer"  has  the  following  kind  words  to  say  of  The  Elec- 
trical World  and  the  "Imperial  Lamp  Gazette";  The  Electrical  World 
is  publishing,  with  the  first  issue  of  everj-  month,  in  its  advertising  columns, 
three  pages  of  most  interesting  and  valuable  information  in  connection  with 
incandescent  lamps  for  the  Bryan-Marsh  Company,  of  New  York  City.  This 
latter  company  has  adopted  this  novel  ahd  attractive  manner  of  not  only 
advertising  its  own  excellent  product,  but  in  connection  therewith  gives  a 
current  discussion  of  timely  topics  on  the  incandescent  lamp,  the  manufacture 
of  which  is  in  itself  an  enormous  industry.  It  is  called  the  "Imperial  Lamp 
Gazette,"  and  will  certainly  be  looked  forward  to  by  every  one  interested  in 
the  incandescent  lamp  from  any  standpoint  with  the  greatest  interest.  Thus 
in  fact  a  journal  within  a  journal  is  obtained,  over  which  the  advertiser  has 
complete  control.  This  is  a  great  advantage,  and  the  lamp  company  is  able,  by 
giving  useful  information,  to  insure  that  its  three-page  advertisements  are  read. 
a>   they   certainly  are  not  when   they  consist   of  cataNitrue   matter   onh-. 
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[In   charge  of  Wm.   A.   Rosenbaum,    177   Times    Building,    New    York.] 

£08.614.  PL.VTE  FOR  SECON'DARY  GALVANIC  BATTERIES  AND 
COMPOSITION  FOR  PRODUCING  S.\ME;  C.  .Marschner,  of  Berlin. 
Germany.  -App.  filed  Sept.  30,  1896.  A  filling  composition  for  the  plates 
of  secondary  batteries,  consisting  of  an  active  material,  such  as  lead  oxide, 
and  a  binding  medium  composed  of  a  solution  of  a  fossil  gum. 

608,637.  SUPPORTING  CLIP  FOR  OVERHEAD  ELECTRIC  CONDUC- 
TORS; W.  A.  Bartloy,  of  Boston,  Mass.  .\pp.  filed  May  23.  189S.  .\  clip 
for  overhead  electric  conductors,  comprising  two  interlocking  members 
provided  respectively  with  fingers  to  engage  opposite  sides  of  the  con- 
ductor, body  portions  diagonally  opposite  said  fingers,  a  sliding  clamp 
adapted  to  be  forced  into  engagement  with  the  outer  surface  of  said  body 
portions,  and  means  for  retaining  said  clamp  after  it  has  been  forced  into 
operative  position. 

608,685.  LIGHTNING  ARKE^^TER;  J.  F.  Kelly,  o'f  Pittsfield,  Mass.  App. 
filed  Dec.  16,  1895.  A  lightning  arrester,  consisting  of  a  non-conducting 
containing   vessel,   in   combination    with   a   column    of   conducting   or    semi- 


conducting bodies,  in  bad  contact  with  one  another,  witluii  said  vc^^cl, 
and  suitable  terminals  in  contact  with  the  ends  of  the  column,  respectively. 

608,711.  ELECTRIC  MOTOR;  W.  H.  Powell,  of  Erie.  Pa.  App.  filed  Nov.  4, 
1897.  .\  compound  w'ound  electric  motor,  having  each  of  its  poles  diviiled 
into  three  or  mor^  .pans,  the  end  parts  carrying  shunt  windings  and  the 
middle  parts  the  series  windings. 

608,714.  .STORAGE  B.\TTERY;  J.  D.  Rively,  of  Pittsburg,  Pa.  App.  filed 
June  9,  1897.  A  storage  battery,  consisting  of  a  series  of  perforated  bo.xes, 
and  of  layers  of  fibre,  oxide  of  lead  and  plates  of  conducting  material,  said 
plates  terminating  in  positive  and  negative  poles. 

608,721.  AUTOMATIC  ELECTRIC  REGl'LATOR;  R.  Skeen.  of  St.  Louis, 
Mo.  .-Xpp.  filed  Oct.  23,  1897.  ,-\n  automatic  electric  regulator,  comprising 
a  series  of  contact  points,  and  actuating  means  to  energize  them  succes- 
sively, in  combination  with  a  series  of  lamps  or  other  devices  on  an  elec- 
tric circuit,  of  an  interposed  safety  cut-out,  consisting  of  a  pivoted  bar, 
one  end  normally  communicating  with  one  or  more  of  said  contacts,  and 
the  other  end  adapted  to  be  operated  in  the  extreme  position  of  said 
actuating  means,  and  insulation  interposed  between  the  contact  points  of 
said  means  and  pivoted  bar. 
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608.723.  ELECTRIC  ARC  LAMP:  T.  Spencer,  of  Philadelphia.  Pa.  App. 
filed  Sept.  29,  i8i)7.  An  alternating  current  arc  lamp,  provided  with  a 
regulating  coil  and  a  cut-out  actuated  when  the  arc  is  sprung  to  cut  down 
the  current  strength,  whereby  a  starting  current  of  abnormal  strength  is 
admitted  to  the  electrodes 

608,736.  BOND  FOR  RAILS;  G.  A.  Weber,  of  New  York.  N.  Y.  App.  filed 
Feb.  7,  1S9S.  The  combination  with  the  meeting  ends  of  adjacent  rails,  fish 
plates  therefor,  a  bond  on  both  sides  of  the  web  of  each  rail  and  extending 
along  the  same  across  the  joint  formed  by  the  said  rail  ends,  and  an  elastic 
packing  intermediate  each  bond  and  adjacent  fish  plate. 

(^oS.755.  APPARATUS  FOR  STORING  AND  USING  SOLAR  HEAT;  H. 
Cottle,  of  Boston,  Mass.,  and  J.  J.  Pratt,  of  Revere,  Mass.  App.  filed  Dec 
11,  1897.  An  apparatus  comprising  a  body  of  heat  retaining  material  oc- 
cupying an  excavation  or  recess  in  the  ground,  means  for  heating  the  body 
of  material,  and  means  for  converting  the  energy  of  heat  from  said  ma- 
terial into  energj-  of  electricity. 

608.843.  ELECTRIC  METER  AND  MOTOR:  H.  P.  Davis,  of  Pittsburg. 
F.  Conrad,  of  Wilkensburg.  Pa.  App.  filed  June  i8.  189S.  The  combina- 
tion,  in   an    electric   meter,   of  a   main   actuating   means   for    propelling   the 


Zuc.Wof<LQ  f/^^. 


No,  608,711. — Ei.KCinc  Mui'iK. 


meter  armature,  and  an  auxiliary  aciuatinK  mcann  exercising  an  indcpi-ndent 
propelling  force  that  varici  a*  the  work  current  varies. 

M,H»6.  TKLK'IKAPII  KKJ'EATKk:  H.  V.  Donnelly,  of  Cincinnati.  Ohio. 
App.  filed  June  23,  iHry7.  A  relay  huvinK  two  oppoHJnK  clectromaKnetH  in- 
cluded in  different  circuits,  an  armature  located  between  Hair!  electromag- 
net it  and  clccirically  connected  with  f>ne  of  Haid  circuits,  and  a  movable 
contact  device  carried  by  the  armature  and  permanenlly  conneclefl  to  the 
ground.  4airl  movable  contact  enicnKing  the  arntature  in  one  poiilion.  Nf»  a- 
lo  connect  Miid  armature  to  the  gf'M'nd  directly,  while  in  the  other  p(><»i- 
lion  of  the  armature  naid  contact  i«  electrically  conncctc<l  with  the  other 
circuit  and  out  of  eonnrclion  with  the  armature  circuit. 

(mA»7^.  SWf  r<  M  KOk  VAKYINf;  EMXTKU  AL  UKSISIANCK;  K.  V. 
II.  II,  I.Hiuckert,  of  London.  Kng,  App.  filed  Nov,  3%  ityjj.  In  a  iiwitcit 
hfT  varying  eirclrical  re«i«tancc.  the  combinaiinn  with  a  ftcrieii  of  conduct- 
ing segment*  connected  fiy  ]iuccc«i*ive  re«ifitanceii,  of  two  or  more  hruNlie- 
connected  to  move  logrthrr,  but  tn*ulated  from  each  nihcr  and  rlrctrically 
cnnnirrtrd  through  a  re«l«tance.  and  designed  to  lie  moved  over  naid  eon- 
ducting  *egriirnt«  and  in  conlacl  therewith,  one  or  more  of  »aid  hrUHhe« 
l*ring  of  »  wifjih  to  Mr  over  ihe  interval  hrlween  two  •egincnl*  and  out  of 
contact  with  cither. 

fflfl.vift.  INSULATIt^N  f)l'  f';LI':<TKI<  WIKKS;  J.  A.  I'oehc,  of  New  t  »r 
Ictfn*.  Iji.  App.  filed  June  jj.  iQrjM.  An  Inouhitttm  for  coAdiictorn  carrying 
rurrenia  of  high  potential,  con«l«ting  of  •  surrounding  ln«ulaling  «leevc  and 
two  inclosing  gin*"  conea,  retained  by  A  mllnr  at  one  end  and  a  nut  al  the 
other. 


608,911.  ELECTRIC  CABLE;  II.  A.  Reed,  of  Newark.  N.  J.  App.  filed  Oct. 
24,  i8g6.  A  sheathing  or  armor  for  electric  cables,  consisting  of  spirally 
laid  wires  of  copper  or  other  non-magnetic  metal. 

6o8,9-'8.  APPARATUS  FOR  HEATING  AIR  FOR  THERAPEUTIC  OR 
OTHER  PURPOSES;  \V.  Taylor,  of  Edinburgh.  Scotland.  App.  filed 
Dec.  21.  1S97.  The  herein  described  portable  apparatus  for  producing  a 
heated  current  of  air  or  gas  for  therapeutic  or  other  purposes,  comprising 
a  casing,  a  directing  tube  mounted  upon  and  carried  by  the  said  casing. 
n  tube  of  non-conducting  material  concentrically  within  said  directing  tube. 


Zi.cc  i/o/floU.y. 
-No.  608.6S5.-  LlGHTMNti    ArRE^'IER 


an  exposed  resistance  coil  mounted  upon  the  said  concentric  tube  and 
forming  part  of  an  electric  circuit,  and  means  within  the  casing  for  forcing 
a  continuous  current  of  air  or  gas  through  the  directing  and  concentric 
tubes,  whereby  air  or  gas  passing  through  the  concentric  tube  and  between 
the  outer  walls  of  said  tube,  and  the  inner  walls  of  the  directing  tube  is 
\  heated  thereby. 
C0.S.932.  TELEGRAPHY;  G.  V.  Trott,  of  Chicago,  HI.  App.  filed  Aug.  13. 
1897.  The  combination  with  a  centrally  pivoted  switch  arm,  of  contact 
plates,  carried  thereby  upon  each  side  of  its  pivot,  two  circuits,  contacts 
forming  terminals  thereof  which  are  adapted  to  be  closed  by  th»  contact 
plates  carried  by  the  switch  when  the  switch  occupies  one  position,  wlvereby 
two  independent  circuits  are  completed,  and  a  second  set  of  contacts 
adapted  when  the  switch  occupies  another  position  to  engage  the  contact 
plates  carried  by  the  switch,  whereby  the  independent  circuits  are  opened 


No.  608  723. — ICi  KciKic  Ak(    Lami'. 


and  (ormed  inio  one  complele  circuit,  the  conductnis  of  each  circiiii  Iiciiik 
thereby  included  in  ncricjt. 

COH.V5J,  KLECTRICAI-  COOKIN(;  APPAK.\TUS;  J,  It.  (.uy.  ..f  Iti.Iiimoro. 
Md.  App,  litcd  March  m,  iHqK,  In  nn  electrical  conking  apparatut,  the 
coinliinalioii  of  Iwo  boxcH,  each  one  having  therein  heating  wircH  and  n 
corrugated  Iraw  nilunled  over  the  wirew,  and  intrap  hiuges,  one  meml>er 
of  the  fiautr  bring  adjuNtably  nitncheil  lo  a  box,  whereby  the  buxcit  may 
he  •leparaled  and  held  in  a  neparatetl  poftilton. 

r-.H.o55.  STi:.\.M  WIIIS'II.K;  F.  A.  Havey,  of  Detroit.  Mich.  App,  lib-.l  hnu- 
I.  iM()7.  It)  a  MhiHtIr  vnlvr,  11  imiin  utram  valve,  coiniirijitng  11  (rrrl>  sliding 
pi*ioii,  hriiil*  thi-rroii  of  ditTnrnt  area,  neat'*  around  carh  he.'id.  <«i>at<«  in 
the  raninu  against  which  ihr  »rn(ji  on  the  plNtonii  rcHpcclively  hear,  the 
main  «leam  pavi^age  to  the  whlnlle  lending  lt>  and  Otuilrol  led  by  the  Ntimllei 
beHil,  and  an  aiixtliary  valve  eonlrolird  paonage  leading  to  the  larger  head, 
having  an  eKh(iu«t  thrrnn, 
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AHERICAN  ELECTRICAL  EXHIBITS  AT  PARIS. 

Now  that  the  war  is  practically  over,  and  it  is  evident  that  the 
country  is  about  to  enjoy  a  period  of  vast  expansion  of  trade,  it 
seems  eminently  proper  that  the  attention  of  the  electrical  industry 
should  be  directed  to  the  necessity  for  making  an  exhibit  that  will 
do  it  credit  at  the  international  exposition  of  igoo.  Looking  at  the 
matter  from  a  purely  business  standpoint,  the  country  has  been  well 
advertised  by  the  achievements  of  its  arms,  and  the  reputation  of 
American  machinery  and  methods  has  been  enormously  enhanced 
by  the  admirable  work  of  the  navy.  We  are  therefore  in  a  position 
to  command  a  respectful  hearing  for  our  claims  to  pre-eminence  in 
the  engineering  arts,  and  the  opportunity  offered  at  Paris  is  too 
good  to  lose.  It  is  evident  that  we  may  look  for  our  market  in 
any  quarter. of  the  globe  with  less  fear  of  successful  competition 
than  ever  before.  Our  pre-eminence  in  electrical  manufactures  is 
incontestable,  but  it  is  not  well  to  let  pass  the  chance  to  make  it 
evident  to  all  who  will  see.  The  industrial  development  of  Asia  has 
only  begun,  and  there  is  in  Europe  a  vast  field  for  our  enterprise. 
There  seems,  then,  to  be  every  reason  why  American  manufacturers 
should  combine  to  make  the  American  section  at  the  exposition 
worthy  of  their  reputation  and  of  their  country.  Motives  of  expe- 
dience, of  profit  and  of  patriotism  should  unite  to  inspire  the  manu- 
facturers here  to  excel  their  best  former  efforts  and  show  the  world 
what  we  can  do  in  the  arts  of  peace  as  a  fit  sequence  to  the  exhibi- 
tion but  lately  given  of  what  we  can  do  in  war. 
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THE  GENERAL  ELECTRICS  REDUCTION. 

After  a  short  delay  caused  by  opposition  of  a  technical  legal 
character  on  the  part  of  dissenting  preferred  stockholders  the  re- 
duction of  the  General  Electric  Company's  share  capital  from  $34,- 
712.000  to  $20,827,200  was  duly  ratified  at  the  adjourned  meeting 
held  in  Schenectady,  N.  Y.,  on  August  17.  This  settles  the  ques- 
tion of  the  reduction,  and  the  company's  books  have  been  prompt- 
ly closed  for  the  carrying  out  of  the  plan,  the  exchange  of  the  old 
stock  for  the  new  being  scheduled  to  take  place  in  about  a  month. 


It  does  not  seem  that  the  opposition  met  with  the  approval  of 
even  a  majority  of  the  preferred  shareholders,  but  in  view  of  the 
company's  circumstances  the  outcome  now  determined  upon  seems 
to  have  been  about  as  fair  a  solution  of  the  trouble  as  could  be  de- 
vised. By  wiping  out  the  impairment  of  capital,  which  is  what 
this  reduction  of  30  per  cent,  in  the  outstanding  stock  virtually 
amounts  to,  the  company  at  last  coriects  the  error  made  when  it 
was  originally  formed.  As  frankly  stated  in  the  circular  issued  by 
the  directors  in  July  this  consisted  of  an  overvaluation  of  patents, 
franchises  and  good  will. 


Having  gotten  rid  of  this  cause  of  many  trials  and  tribulations 
the  company  is  now  in  a  position  to  give  its  stockholders  the  bene- 
fit of  the  more  profitable  business  conditions  which  are  apparently 
coming  in  the  industrial  world.  The  facts  in  this  case  should 
serve  as  a  warning  against  unwarranted  overcapitalization  and 
lack  of  preparation  for  hard  times,  or  the  changed  conditions  which 
are  liable  to  occur  in  fields  like  the  electrical,  in  which  the  pros- 
perity of  companies  is  likely  to  be  affected  by  the  advances  in  the 
sciences  on  wdich  they  are  based.  While  no  definite  figures  re- 
garding the  General  Electric's  earnings  and  profits  are  given  to  the 
public   there   is   no   doubt   that  the   management   can   redeem   the 
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pledge  conveyed  in  its  circular  that  from  this  time  on  it  can  pay 
full  dividends  on  the  reduced  amounts  of  both  classes  of  stock, 
which  will  be  $2,551,200  of  preferred  and  $18,276,000  of  common. 
Under  the  circumstances  the  stockholders  appear  to  have  acted 
wisely  in  accepting  the  reduction. 


FREQUENCY  OF  LIOHTNINQ  DISTURBANCES  IN  ELECTRICAL  APPARATUS. 

There  may  be  found  on  another  page  of  this  issue  an  article  by 
Mr.  C.  P.  Steinmetz,  discussing  the  frequency  of  discharges  set 
up  in  electrical  transmission  lines  by  lightning  and  other  disturb- 
ances. In  this  connection  it  might  be  seen  at  first  sight  as  though 
the  frequency  of  the  lightning  discharge  itself  would  be  an  impor- 
tant factor  in  that  it  would  inductively  impress  itself  upon  the  line 
and  afifect  particularly  such  parts  of  the  line  as  were  appro.xi- 
mately  tuned  by  virtue  of  capacity  and  self-induction  to  resonance 
therewith.  This,  however,  is  probably  not  an  important  consid- 
eration due  to  the  nature  of  the  lightning  discharge  and  its  action 
upon  the  line.  Mr.  Steirinietz  advances  the  idea  that  the  light- 
ning discharge  proper  may  not  be  as  a  whole  oscillatory.  The 
stroke  may  start  as  a  small  discharge  from  rain  or  cloud  particle 
to  particle  which  occurs  as  soon  as-the  difference  in  potential  be- 
tween the  two  drops  of  water  rises  to  a  sufficient  value  to  strike 
across  the  intervening  air  gap,  this  almost  infinitesimal  equaliza- 
tion spreading  from  drop  to  drop,  in  general  along  the  path  of 
greatest  charge  of  potential,  increasing  in  intensity  by  accumula- 
tion of  the  charge  of  successive  particles  or  decreasing  and  dying 
out  when  reaching  parts  of  the  cloud  having  lesser  electrostatic 
charges.  Thus  the  lightning  .stroke  would  be  made  up  of  an 
infinite  series  of  successive  discharges  following  each  other  as  the 
disturbance  spreads  through  space,  and  while  each  of  these  dis- 
charges might  in  itself  be  oscillatory  the  stroke  as  a  whole  would 
not  have  a  definite  period  of  oscillation.  This  theory  is  borne 
out  more  or  less  by  the  photographic  reproductions  of  lightning 
discharges  which  show  numerous  forks  and  branches  deviating 
from  the  main  path  throughout  its  length,  these  branches  being  as 
a  rule  inclined  so  as  to  follow  more  or  less  closely  the  general 
direction  through  space  of  the  potential  gradient.  The  theory  is 
also  borne  out,  as  Mr.  Steinmetz  states,  by  the  fact  that  it  would 
not  require  such  an  extraordinarily  high  potential  as  would  be  re- 
qt^ircd  for  a  single  stroke  across  a  mile  or  so  of  space.  This 
hypothesis  would  not  apply,  however,  to  a  stroke  to  ground  which 
might  be  considered  the  result  of  a  gradual  accumulation  of  small 
discharges  until  the  aggregate  accumulated  sufficient  volume  to  leap 
over  the  intervening  space  to  the  earth. 


Tlie  principal  effect  of  a  lightning  discharge  in  any  case  on  an 
overhead  transmission  wire  is  a  statically  inductive  one,  instances 
of  an  actual  stroke  to  the  wires  being  rare.  The  accumulated 
charge  in' a  cloud  attracts  and  binds  to  the  surface  of  all  con- 
ductors near  it  and  connected  with  the  ground  a  charge  of  the 
oppo>-iic  polarity.  The  transmission  line  below  the  cloud  is  suffi- 
ciently well  connected  with  the  ground  (no  matter  how  highly  in- 
sulated) to  gradually  accumulate  through  leakage  this  static 
charge,  its  potential  thus  remaining  the  same  as  that  of  the  ground 
below  it,  so  long  as  the  overhead  charge  remains  unchanged. 
When,  however,  the  charge  of  the  cloud  is  neutralized  by  a  light- 
ning discharge  to  a  neighboring  cloud,  the  bound  charge  on  the 
surface  of  the  ground  below  i.s  inuiiedialely  released  and  flows  o(T, 
leaving  instantaneously  a  difference  of  potential  of  many  thou- 
sands of  volts  between  the  lire  and  the  ground.  Tliis  tends  to  dis- 
charge disruptivcly,  and,  owing  to  the  influence  of  capacity  .Tiid 
aelf-induction,  to  oscillate.  The  oscillations  thus  set  up  will  be 
determined  solely  by  the  conditions  of  llir  line,  so  that  the  fre- 
quency can  be  correctly  determined  as  Mr.  Steinmetz  derives  it  on 
another  page  by  a  quantitative  discuiiion  of  the  electrical  proper- 


ties thereof.  As  shown  there  the  distribution  of  the  line  capacity 
renders  the  oscillations  of  an  exceedingly  complex  wave  form, 
with  a  fundamental  not  very  much  higher  than  frequencies  in  com- 
mercial use  and  a  large  number  of  harmonics. 


Several  valuable  conclusions  may  be  drawn  from  this,  one  being 
that  ordinary  choking  coils,  which  might  be  effective  against  dis- 
charges of  a  greatly  higher  frequency,  comparable  with  Hertz 
waves  oscillations,  for  example,  are  absolutely  ineffective  with 
lightning  discharges.  One  conclusion  is  that  experimental  opera- 
tions with  static  machines  and  Leyden  jars  cannot  represent  the 
conditions  of  a  long-distance  transmission  line  and  thus  do  not 
give  reliable  tests  with  lightning  arresters,  since  such  experimental 
tests  give  oscillations  of  one  definite  frequency  and  resonance  phe- 
nomena for  this  frequency  only. 


SINGLE  VERSUS  nULTlPHASE  SYSTEJIS. 

In  the  paper  read  by  Mr.  Ernst  J.  Berg  before  the  recent  meet- 
ing of  the  Ohio  Electric  Light  Association,  an  abstract  of  which 
will  be  found  in  another  column,  the  growing  popularity  of  multi- 
phase systems,  especially  of  the  t^o-phase,  is  strongly  disapproved. 
Mr.  Berg  considers  the  use  of  the  multiphase  as  only  excusable 
where  the  distance  of  transmission  is  so  great  that  the  closest 
economy  of  copper  with  the  highest  permissible  voltage  is  essential 
or  where  rotary  transformers  and  direct-current  distribution  are 
used.  Mr.  Berg  considers  complete  parallel  operation  an  impor- 
tant requirement  and  does  not,  therefore,  approve  of  the  division 
of  a  lighting  system  between  two  phases.  An  advantage  of  the 
multiphase  that  Mr.  Berg  does  not  mention  in  his  comparison  is 
the  improved  economy  of  copper  in  the  armatures  of  such  ma- 
chines and  the  more  uniform  reaction  of  such  armatures. 


On  the  question  of  frequency  Mr.  Berg  also  disapproves  of  re- 
cent tendencies  and  believes  in  the  higher  frequencies  formerly 
considered  best.  This  is  also  in  spite  of  the  fact  that  he  brings 
out  a  new  argument  against  such  frequencies.  This  argument  is 
the  better  action  of  dynamos  in  multiple  with  a  lower  periodicity. 
When  two  machines  driven  by  engines,  the  angular  velocity  of 
which  varies  somewhat  during  each  rotation,  are  run  in  multiple, 
if  their  frequency  and  the  number  of  poles  is  high,  a  very  small 
relative  angular  displacement  will  throw  them  considerably  out  of 
phase,  while  with  a  lower  frequency  and  consequently  a  reduced 
number  of  poles  the  same  angular  displacement  will  make  a  cor- 
respondingly' smaller  phase  displacement.  On  this  account  Mr. 
Berg  states  that  it  is  often  advisable  to  use  lower  frequencies 
rather  than  higher,  but  advises  for  lighting  or  alternating  current 
distribution  the  use  of  sixty  cycles  at  least,  while  for  purely  rotary 
converter  purposes  a  lower  frequency  is  permissible. 


A  New  Cable  Between  the  United  States  and  France. 


On  August  17  the  new  cable  of  the  French  Telegraphic  Cable 
Company  was  officially  opened  by  the  transmission  of  congratula- 
tory messages  between  President  McKinley  and  President  Faure. 
The  new  cable  runs  from  a  landing  on  Cape  Cod  direct  to  Brest, 
being  some  .1400  land  miles  in  length,  the  longest  unbroken  cable 
across  the  Atlantic.  This  is  the  second  transatlantic  cable  of  the 
I'Vonch  company,  its  older  cable  running  via  a  landing  on  St.  Clair 
Island,  south  of  Newfoundland,  where  the  messages  are  repeated. 
The  new  cable  is  single  conductor,  and  for  the  present  will  be 
workccl  simplex,  but  will  later  be  duplexed. 


Kesonance  In  WIrelcs*  Telegraphy. 


Those  interested  in  the  subject  of  telegraphy  by  means  of 
Hertzian  waves  will  find  considerable  information  of  interest  in 
the  pjilenl  of  Oliver  Joseph  Lodge,  No.  600.154,  issued  .^URUst  16. 
tf^tjU.  anil  nolcil  in  the  riTonl  o(  i-lirtrical  patents  on  .iiioiIk  r  p.inc 
of    ibis  pai)er. 
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The  Largest  Induction  Motor  in  the  World. 


Tlic  accompanying  phcilographs  represent  a  two-phase  motor 
for  jooo  brake  horse-power  which  has  just  been  turned  out  from 
the  works  of  Messrs.  Brown,  Boveri  &  Co..  of  Baden,  Switzer- 
land. As  this  is  probably  considerably  the  largest  induction  motor 
in  the  world,  some  details  may  be  of  interest. 

The  motor  is  intended  to  work  in  the  municipal  pumping  sta- 
tion of  the  city  of  Geneva.  The  existing  pumps,  of  the  piston 
type,  are  driven  direct  by  turbines,  but  as  no  further  water  power 
was  available  for  extensions  it  was  decided  to  put  down  a  centrif- 
ugal pump  driven  by  a  two-phase  motor  deriving  its  power  from 
the  electric  power  house  of  Chevres,  some  miles  farther  down  the 
river.  The  pump  for  the  exceptionally  high  lift  of  460  teet  is 
from  the  works  of  Sulzer  Brothers,  of  Winterthur,  and  will  be 
coupled  directly  to  the  motor  here  shown. 

The  motor  is  wound  with  tert  poles,  so  as  to  run  at  a  speed  of 
544  revolutions  per  minute  when  fully  loaded,  the  frequency  of 
the  supply  being  46  cycles  per  second.  It  is  supplied  directly  with 
the  high-tension  current  at  2500  volts.  The  total  weight  of  the 
motor  is  tj  tons.  It  will  be  seen  that  the  front  cover  plate  is  made 
to  slide  out  on  the  prolonged  beci-plate,  so  as  to  facilitate  the  re- 
moval of  the  rotating  part.  The  circuits  of  the  latter  are  brought 
out  through  the  hollow  shaft  to  three  contact  rings,  for  the  use  of 
a  separate  starting  resistance  in  the  secondary.* 


The  Natural  Period  of  a  Transmission  Line  and  the  Frequency 
of   Lightning  Discharges  Therefrom. 

BY   CHARLES    PROTEUS    STEINMETZ. 

The  discharge  of  a  condenser  through  a  circuit  containing  self- 
induction  and  resistance  is  oscillating  (provided  that  the  resistance 
does  not  exceed  a  certain  critical  value  depending  upon  the  ca- 
pacity and  the  self-induction).  That  is.  the  discharge  current  alter- 
nates with  constantly  decreasing  intensity.  The  frequency  of  this 
oscillating  discharge  depends  upon  the  capacity,  C,  and  the  self- 
induction,  L,  of  the  circuit,  and  to  a  much  lesser  extent  upon  the 
resistance,  so  that  if  the  resistance  of  the  circuit  is  not  excessive 
the  frequency  of  oscillation  can  with  fair,  or  even  close,  approx- 
imation   be  derived  by  neglecting  the  resistance,   by  the  formula 

N=  ^ 

2  n-  V  C  Z 

An  electric  transmission  line  represents  a  capacity  as  well  as  a 
self-induction,  and  thus  when  charged  t6  a  certain  potential,  for 
instance,  by  atmospheric  electricity,  as  by  induction  from  a  thun- 
der cloud  passing  over  or  near  the  line,  the  transmission  line  dis- 
charges  by   an   oscillating   current. 

Such  a  transmission  line  differs,  however,  from  an  ordinary 
condenser,  in  that  with  tile  former  the  capacity  and  the  self-induc- 
tion are  distributed  along  the  circuit. 


A  looo-HP  Induction  Motor. 


The  power  house  at  Chevres  is  also  undergoing  complete  re- 
construction, six  new  generators  of  1200  horse-power  each  being 
now  in  course  of  construction  in  Messrs.  Brown,  Boveri  &  Co.'s 
works,  as  well  as  a  new  switchboard  for  all  the  generators  and  cir- 
cuits, this  switchboard  being  no  less  than  85  feet  in  length. 


Convention  of  the  Association   of   Fire  and    Police  Telegraph 
Superintendents  and  Municipal  Electricians. 

This  association  held  its  last  meeting  in  Elmira,  N.  Y.,  on 
August  9.  ID  and  II.  About  sixty  delegates  were  in  attendance. 
They  were  welcomed  to  the  city  and  entertained  pleasantly.  Sev- 
eral valuable  papers  were  read  and  the  following  officers  were 
elected  for  the  coming  year:  President,  J.  W.  Aydon,  Wilming- 
ton, Del.;  vice-president,  C.  T.  MacDonald,  Ottawa,  Can.;  treas- 
urer, Adam  Boesch,  Newark,  N.  J.;  secretary,  H.  T.  Blackwell, 
Jr.,  New  York;  finantial  secretary,  Burt  McAllister,  Bradford, 
Pa.     The  next  meeting  will  be  held  in  Wilmington,  Del. 


A  New  Source  of  Carbon  for  Calcium  Carbide. 


In  a  large  lumber  yard  near  Ottawa.  Canada,  there  has  been  in- 
stalled a  retort  for  producing  carbon  from  sawdust.  It  is  almost 
needless  to  remark  that  this  material  is  cheap,  in  fact  so  cheap  that 
it  is  a  matter  of  considerable  expense  in  many  large  lumber  yards 
to  dispose  of  it  by  burning  or  otherwise.  It  is  claimed  that  the 
charcoal  obtained  is  purer  than  coke,  and  is  therefore  better  suited 
to  making  calcium  carbide. 
•Sec  also  The  Electrical  World  January  15,  1898,  p.  89. 


The  object  of  the  following  is  to  determine  the  frequency  of 
the  oscillating  discharge  of  such  a  transmission  line,  which  is  the 
frequency  of  the  discharge  of  atmospheric  electricity,  or  of  the 
oscillation  jet  up  when  suddenly  changing  the  condition  of  the 
circuit,   as,   for  instance,   opening  the   circuit. 

For  this  purpose  sufficiently  close  approximation  is  derived  by 
neglecting  the  resistance  of  the  line,  which,  at  the  relatively  high 
frequency  of  oscillating  discharges,  is  small  compared  with  the 
reactance.  This  assumption  means  that  the  dying  out  of  the  dis- 
charge current  by  the  resistance  of  the  circuit  is  neglected,  and 
the  current  assumed  as  alternating  current  of  appro.ximately  the 
same  frequency  and  the  same  intensity  as  the  initial  waves  of  the 
oscillating  discharge  current. 

Hereby  the  problem  is  essentially  simplified  by  the  possibility 
of    using  the   symbolic   method  of    investigation. 
Let  f  =  total  length  of  a  transmission  line; 
r  =:  resistance  per  unit  length; 
X  =::=  reactance  per  unit  length  =r  2  jr  A'  L. 
where  L  =  coefficient     of     self-induction     or    inductance    per    unit 
length; 
g  =:  conductance  from  line  to  return  (leakage  and  discharge 

into  the  air)  per  unit  length; 
h  !=  capacity  susceptance  per  unit  length  =  2  ;r  N  C 
where  C  =  capacity  per  unit  length. 

/=  the  distance  from  the  beginning  of   the  line,* 

*  "Alternatingr  Current  Phenomena,"  by  Charles  Proteus  Steinmetz,  second 
edition,  paragraph  no,  pages  161  and  160,  equations    14  and  11. 
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K-Jb{  ..  \  I 

the  current : 
I 


1-     (1) 


■7ft  [  ^=  I 


a- 

where 


"=\/; 


2(  ) 


ft- 


v:i 


^{g*  +w)  ('■«  +:-^')  -  (.?•  ^  -  -^  -t) 


r 


(2) 


2  /•  4- 1 

A'^= the  frequency  of  oscillation, 

or  natural  period  of  the  line,  and  : 
I 
A'l  = the  fundamental, 

4  ^cTu 

or  lowest  natural  period  of  the  line. 
Substituting  (10)  gives  : 

b  =  211  N  C  = \  /  — 

ic         V    Z„ 


^/b  X  = 


(2  k  -\-  \)  n 


e  =  basis  of  natural  logarithms,  and  A  and  B  integration  constants 
Neglecting  the  line  resistance  :  r  =  O,  and  the  conductance  (leak 
age,  etc  ) :  ^  =  O,  gives  : 

a=  O 

ft  =   \'b  '.X 
These  values  substituted  in  (i)  give  ; 

E  =  —\{A  -B)  cos  v'^^  I  -J  {A  +  B)  sin   ^/J~x  I  { 
b  [  \ 


thus,  substituted  in  (5) 


(3) 


E  = 
I  = 


4'' 


(2  /■  +    \)   Tt 
47 


U  {ik  +-C)n    I 

■^sin- 

Co  .2  c 


■  A  cos ■ 


(2  k  +  i)ff   / 


(13) 
(14) 

(15) 
(16) 

■  (17) 


i\ 


(4) 


/= (A  +  B)  cos  \ib^x  I  -  J  (A  -  B)  sin  yb  x 

Vb  xi 

If  the  discharge  takes  place  at  the  point ;  1=0.  that  is,  the  dis- 
tance is  counted  from  the  discharge  point  to  the  end  of  th;  line; 
/  =  f,  it  is: 

At  :    1  =  0:    E=0 

At  :   I  =  c  :    1=0 

Substituting  these  values  in  (4)  gives  : 
For ;  1  =  0: 

A  ~  B  =  0  A  =  B 


{2  k  +  \)it  2  c 

The  oscillating  discharge  of  a  line  can  thus  follow  any  of  the  forms 
given  by  substituting  X'  —  o,  i*.  2,  3     .     .     .     .     into  equation  (17). 

Reduced  from  symbolic  representation  to  absolute  values,  by  mul- 
tiplying i:  with  cos  2  it  N  t  and  /with  sin  2  it  X  t  and  omitting  j, 
and  substituting  A^from  equation  (13),  it  is  : 

^_         4_f         ./ZT  (2k+i)Ttl         (2k+\)it  t         1 

-^  —  ~;  V  —  A  sin cos 

{2k+l)lt  Co  2 

■    (18) 


These  values  substituted  in  (4) : 

2A 

E=  — 


sin   yb  X  I 


/  = 


2J  A 


\     (5) 


and  axl  =  O  . 


Vb. 


/o^ 


"  cos  yb  X  I 


2  j  A 
VT~x 


C  2  \/CoLo 

\c  (2k  +  I)  ft/  {2  k  +  I)  n  t 

I  = A  cos sin ■ — — — - 

{2k  +  \)n  2  c  2  V  ULo,  ■- . 

where  A  =  integration  constant,  depending  upon  the  initial  dis- 
tribution of  voltage,  before  the  discharge,  and  /  =  time  after  dis- 
charge. 

The  fundamental  discharge  wave  is  thus,  for:  k  =  O  : 

_   4^a/Z;  n  I     I  nt  1 

■^1  —  V  —  A  sin cos  

'^  Co  2C  2VC7Z7 

4  c  K  I  Tt  t 

/i  = A  COS sin 

Tt 


\  (19) 


(6) 


At  /  =  f .-  /  =  O,  thus,  substituted  in  (5) : 
cos  Vb  X  c  =  O 


hence 


(2>C--n)7r 
Vi  xc  = ;  k  =  O.  I,  2, 


(9) 


that  i»,   ^b  X  c  \f>  an  odd  multiple  of  — .     And  at  I  =  c  : 

2 

2  A 
E,=  ±  

^    b 
Substituting  in  (^) 

6  =  21c  JVC 

x  =  iit  N L 
gives : 

, {2  k  +  \)K 

2Tt  N  VclL  c  = 

3 

»k  +  1 

N  = ^^—  the  frequency  of  the  oscillating  discharge,  where 

4f  ^'C /. 

k       i>.  t.2 

That  is.  the  o«cil1ating  discharge  of  a  tronsmission  line  of  (lis- 
triboted  capacity  does  not 'iccur  at  one  definite  frequency  (as  that 
of  a  condenser),  but  the  line  cm  discharge  at  any  one  of  on  infinite 
number  of  froqiicnaies,  which  arc  the  odd  multiples  of  the  fumla- 
mcntal  discharge  frequency; 

A'.    =  ' (M) 


2  ^  2  VCo  Z„  I 

With  tliis  wave  the  current  is  a  maximum  at  the  beginning  of 
the  line;  /  =  O,  and  gradually  decreases  to  zero  at  the  end  of  the 
line;  /  =:  c. 

The  voltage  is  zero  at  the  beginning  of  the  line,  and  rises  to  a 
maximum  at  the  end  of    the  line. 

Thus  the  relative  intensities  of  current  :iik1  pcitcnlial  along  the 
(7)  line  are  as  represented  by  Fig.  i,  where  the  current  is  shown  in 
dotted  lines,  the  potential  in  drawn  lines. 

The  next  higher  discharge  frequency,  for;  k  =  I,  gives: 

E3  =   — 'V     .,4  sin cos  

3  '^        Co  2  '■ 


(8) 


'Co     J^O 


]■    (2") 


4C  3  It  /  3  Tt  / 

/j  =  —  A  cos sin     

3  It 


-''  'Vi,./... 

Here  the  lurreiil   is  ;ii;;iin   a   MKixiMniin   al   the   heginniiig   of    the 


',  .111(1  gr;i(Uially  decreases,  bul  reaches  zero  at  one-lhird 
c 


line;  / 

of     ihe    line;    /  =:  — ,    then    increases    again,    in    cippnsile    direclion 


(m) 


reaches   a    secoiul    Inn    Mppusiic    iii:ixiiinini    :il    iwn  (hirds    of     the 

2  r 
line:  /  =  — ,  and  decreases  to  zero  al  the  cml  of  tin-  line.     There 

3 
is  thus  ;i  niiilal  point  of    rurreiil  al   one  Ihiril   mI     tin-  luie. 

'I'he  e.  Ill,  f,  is  zero  al  ihe  heginniiiK  of    ihe  lim-:  /         (),  rises  10 


a   iiiaxiiiiiini   al    iiiielhinl   nf    ihe   line;   / 


,  decreases  to  zero  at 


(wo  lliiiiK  of    ihc  line  ;  / 


and  rises  again  lo  a  sccoinl   1ml   op- 


Since ; 


4C  \r  L 


Co  =  f  C  —  total  capacity  of  triiimmlssion  line 


posile  111,'ixiiiiiiiii  al  ihe  eiiil  of    '.he  line;  /  -      r.     The  e.   111.   1.   thus 
lias  a  nodal  point  at  Iwo-lliirds  of    llie  line. 

Tlic  disiliargo  waves:  k  —   1.  arc  shown   in   l'"ig.   j,  ihosc   with 


•  '  •  f      .  »  ,,».      .1.... f^v       n  ii .  V .-. .     rv       -  .      I  ,      III  i:     ..fill 

Lo  =  c  L  =  U>la\  solfioductancc  of  transmission  line,      j   ''^'       /,•  =  2,  with  (wo  nodal  points,  in  Fig.  3 
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Thus  k  is  the  mimbcr  of  nodal  'points  or  zero  points  of  current 
and  of  e.  m  f.  existing  in  the  line. 

In  case  of  a  livjhtning  discharge  the  CApaciiy  Co  is  the  capacity 
of  the  line  against  ground,  and  tints  has  no  direct  relation  to  the 
capacity  of  the  line  conductor  against  its  return.  The  same  ap- 
plies to  the  inductance  Zo. 

If  d=z  diameter   of  line  conductor, 
Z)=  distance  of    conductor  above  ground, 
~  and  c=  length  of  conductor, 

the  capacity  is: 

i.ii  X  10-*  (■  '^ 

Co  = '"  f  I 

^'^ I 

d  y 

the  self-inductance:  ■    I 

4  D  I 

Lo  =  2  X  10-"  c  le mh  \ 

d  1 


(21) 


■ 

{_ 

E^ 

^ 

^ 

^^ 

^ 

^ 

Kig. 

1 

k- 

=0 

T- 

> 

^ 

\ 

V 

/ 

N 

\ 

/ 

\ 

\ 

\ 

\ 

/ 

Kis. 

0 

\j 

\, 

\ 

V  JZ 

V 

N 

\ 

'-^ — 

/ 

X 

K 

■f;^ 

\ 

/ 

H 

^ 

/ 

\ 

\ 

\ 

/ 

/ 

/ 

\ 

/ 

\ 

\ 

/ 

/ 

\ 

\ 

\ 

\ 

/ 

/ 

/ 

Fis- 

3 

\ 

\ 

/ 

/ 

H.' 

=. 

\ 

V 

y 

\ 

y 

y 

The  fundamental  frequency  of  oscillation  is  thus,  by  substituting 

(21)  in  U4)  : 

I  7.5  X  10' 

A',  = = (22) 

That  is,  the  frequency  of  oscillation  of  a  line  discharging  to 
ground  is  independent  of  the  size  of  line  wire  and  its  distance 
from  the  ground,  and  merely  depends  upon  the  length  c  of  the 
line,  being  inverse  proportional  thereto. 

We  thus  get  the  numerical  values;  ' 

Length  of  line  10      20      30      40      50      60      80       100  miles 

=     1.6     3.2     4.S      6.4        3       9.6     12.8  i6xio"cm. 
hence  frequency  : 

'A',=  4680  2340  1560  1170  937  5  7S0     585    475  cycles. 

As  seen,  these  frequencies  are  comparatively  low,  and  especially 
with  very  long  lines  almost  approach  alternator  frequencies. 

The  higher  harmonics  of  the  oscillation  are  the  odd  multiples 
of   these  frequencies. 

Obviously  all  these  waves  of  different  frequencies  represented 
in  equation   (18)   can   occur   simultaneously   in   the  oscillating  dis- 


charge of    a  transmission  line,  and  in  general  the  oscillating  dis- 
charge of   ^  transmission  hne  as  thus  of   the  former: 

(by  substituting :  av   =  I 

2i-  +  I  ' 
r  t  ^71  /      \ 

5S H  a,  sin 


2  VCo  Lo 


2  c 


2,  n  / 


+  a. 


"  y  Co  Lo 


(23) 


J 

where  Oi  03  Os,  .  .  .  are  constants  depending  upon  the  initial  dis- 
tribution of  potential  in  the  transmission  line,  at  the  moment  of 
discharge,  or  at  /  :=  0,  and  calculated  therefrom. 

.As  instance  is  calculated  the  discharge  equation  of  a  line 
charged  to  a  uniform  potential  e  over  its  entire  length,  and  then 
discharging  at  /  ^  0. 

The  harmonics  shall  be  determined  up  to  the  nth — that  is,  Oi, 
03,  Os,  07,  a«,  Oh. 

Those  six  unknown  quantities  require  six  equations,  which  are 

c,  2c  ic  4C,  5f,  6r. 

given  bv  assuming  E  =■■  e  for  /  := 

6     6     6     6      6     6 

At  f  =  O,  £  =  e,  equation  (22)  assumes  the  form 


4'' 


'Lo  \ 

c-r 


111 


Tt   I 


Ui  sm 


TI  I 


+  ai 


(24) 


f,   2C,  . 

Substitufing  herein  for  I  the  values: —  — 

6     6 


..6c 

6 
of    ( 


03 


gives    six    equations    for    the    determination 

These  equations  solved  give: 

E  =  e  (1.26  sin  a>  cos  q>  +  .40  sin  3  mcos  3  <p  -f-  .22  sin  5  00  cos 

5  <p  -H   .12  sin  7  <B  cos  7  (P  ^-  .07  sin  9  00  cos  g  <p  -H   .02 

sin  II  oj  cos  II  <p) 

(i  26  cos  OJ  sin  (p  -1-.40C0S  3  ojsin  3  <p  -I-  .22  cos 

Lo 

5  <a  sin  5  <p  -h  .12  cos  7  00  sin  7  <p  -h  .07  cos 
g  aj  sing  tp  -H  .02  cos  11  (»  sin  11  ip) 

where  : 

TCl 
03   =   


/=  e 


V 


(25) 


n  t 


(26) 


<P 


'^VCoLo  ^ 

Instance  : 

Length  of  line  :     c  =  25  miles  =  4  x  10*  cm. 
Size  of  wire  ;     No.  000  B.  &  S.  G.,  thus  :  d  =  i  cm. 
Height  above  ground  :  Z*  =  iS  feet  =  550  cm. 
Let  t'  =  25,000  volts  =  potential  of   line   in   the   moment  of  dis- 
charge. 

It  is  then  : 

E  =  31.500  sin  (O  cos  <p  -i-  10,000  sin  3  a>  cos  3  ^  -h  5500   sin   5M  cos 

5  <p  -I-  3000  sin  7  odcos  1  ip  +  1750  sin  9  aj  cos  9  <?>  -|-  500  sin  11   a> 

cos  II  <p. 

/  =  61.7  cos  6>sin  (p  +  19.6  cos  '  <»  sin  3  cp  4-  10.8  cos  5  m  sin  5  <p  -h 

5.9  cos  7  00  sin  1  (p  +  3.4  cos  g  aosin  9  <p  -I-  to  cos  11  a>  sin  11  q>. 

flfl  =    .39/10  —  ' 

<p  =  i.iS  t  ro-1-'' 
A  simple  harmonic  oscillation  as  a  line  discharge  would  require 
a  sinoidal  distribution  of  potential  on  the  transmission  line  at  the 
instant  of  discharge,  which  is  not  probable,  so  that  probably  all 
lightning  discharges  of  transmission  lines  or  oscillations  pro- 
duced by  sudden  changes  of  circuit  conditions  are  complex  waves 
of  many  harmonics,  which  in  their  relative  magnitude  depend 
upon  the  initial  charge  and  its  distribution — that  is,  in  the  case  of 
the  lightning  discharge,  upon  the  atmospheric  electrostatic  field 
of   force. 

The  fundamental  frequency  of  the  oscillating  discharge  of  a 
transmission  line  is  relatively  low,  and  of  not  much  higher  magni- 
tude than  frequencies  in  commercial  use  in  alternating  current 
circuits. 
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Long-Distance  Transmission  of  Power.* 

BY   ERNST  J.    BERG. 

When  in  the  early  '90s  multiphase  systems  were  introduced  on  a 
commercial  scale  it  looked  as  if  the  field  for  the  simple  single-phase 
system  would  be  very  limited,  indeed  as  if  the  latter  be  altogether 
superseded  by  the  new  systems:  yet  upon  investigating  all  properties 
of  the  latter  it  was  soon  apparent  that,  although  the  multiphase  sys- 
tems were  superior  for  some  conditions,  such  as  for  the  operation  of 
motors,  they  did  not  compare  favorably  with  the  simple  alternating- 
current  system  for  lighting.  Mistakes  are  often  made  in  choosing 
the  best  system  when  contemplating  a  new  installation.  The  rea- 
son for  this  mistake  lies  probably  in  the  fact  that  it  is  generally  as- 
sumed that  alternating-current  motors  must  run  on  multiphase 
circuits,  and,  therefore,  even  if  the  motor  load  does  not  amount  to 
anything  when  instalhng  a  new  plant,  such  a  system  has  been 
adopted.  I!  ' 

At  the  present  stage  of  the  art,  there  can  be  no  question  but 
that  every  central  station  man  sees  the  advantages  of  parallel  op- 
eration. By  this  is  meant  not  only  parallel  running  of  generators 
in  the  station,  but  also  multiple  connection  of  the  distribution 
system,  whether  direct  or  alternating  current.  This  feature  is 
most  important  as  well  for  economy  as  for  satisfactory  operation 
sake.  From  the  nature  01  things  .it  is  evident  that  the  system 
must  be  divided  when  laid  out  multiphase,  therefore  when  alter- 
nating current  is  used  single  phs/se  should  be  adopted.  Against 
this  argument  it  is  often  stated  that  in  a  territory  where  the  load 
is  scattered  greatly  a  secondary  network  capnot  well  be  laid  out, 
but  each  customer,  or  each  set  of  customers,  has  to  be  supplied 
from  his  own  transformer,  in  which  case  the  distribution  is  single 
phase,  regardless  of  whether  the  system  is  single  phase  or  multi- 
phase. If  a  multiphase  sys'tem  is  used  single-phase  mains  are 
brought  over  to  the  individual  customer  or  groups  of  customers. 
This  arrangement  may  look  feasible  on  paper,  particularly  so  if  no 
investigations  are  made  to  determine  the  regulation  in  these  sin- 
gle-phase mains.  By  a  few  calculations,  however,  it  is  readily 
found  that  although  apparently  everything  is  nicely  balanced,  such 
system  is  very  often  much  unbalanced  and  consequently  perfectly 
unsuited  for  its  purpose.  But  even  were  it  possible  to  distribute 
from  a  multiphase  system  with  scattered  transformers  on  each 
main,  it  is  not  at  all  correct  to  install  such  a  plant,  because  any 
well-managed  power  distribution  must  sometime  increase  in  mag- 
nitude, and  arrangements  should  be  made  so  that  it  can  be  changed 
over  to  a  perfect  system  when  needs  be,  which  is  only  possible 
where  each  circuit  has  the  same  phase;  that  is,  this  is  only  possi- 
ble with  the  single-phase  distribution  from  a  single-phase  gen- 
erator. 

Still,  a  further  reason  for  not  adopting  multiphase  system  is  that 
by  this  time  motors  can  be  operated  perfectly  satisfactorily  from  a 
single-phase  system;  that  is,  single-phase  system  such  as  the 
monocyclic  system. 

As  referred  to  above  there  may,  however,  be  conditions  which 
would  warrant  a  multiphase,  or  rather  a  three-phase,  installation. 
and  these  are  when  the  distances  between  generating  station  and 
consuming  circuit  arc  so  great  that  power  cannot  be  transmitted 
from  one  to  the  other,  except  at  the  highest  possible  commercial 
voltage,  without  too  great  an  expenditure  of  line  copper;  under 
such  conditions  the  three-phase  system,  which  takes  75  Pcr  cent. 
of  the  single-phase  or  two-phase  copper,  and  say  about  one-half 
as  much  copper  as  the  monocyclic  system,  may  be  preferable. 
For  shorter  distances,  however,  where  it  is  not  necessary  to  run 
at  the  limit  of  permissible  voltage,  the  apparent  paving  in  copper  in 
the  three-phase  system  over  the  monocyclic  system  is  of  little 
conscf|Ucnrc.  since  the  monocyclic  system  can  be  operated  with  the 
same  amount  of  copper  at  a  slij^htly  higher  voltage.  Thus,  except- 
ing very  long  distance  transmissions,  the  only  field  for  multiphase 
system  is  iti  places  where  installation  of  rotary  converters  are 
warranted. 

The  next  question  of  interest  is  the  determination  of  proper  fre- 
quency. The  6o-cyr1c  or  ja.S-cycle  lighting  distributions  arc  cer- 
tainly preferable  to  the  25  and  40-cycle  distributions;  indeed,  there 
ran  he  hardly  any  question  of  installing  anything  less  than  40  cy- 
cles, and  such  a  low  (rcqucnry  ran  only  be  warranted  by  limita- 
tions in  speed  rcgidalion  of  the  prime  mover.  The  tondenry 
seems  now  to  be  to  have  direct-connected  units  as  far  as  possible. 
Without  arguing  about  this  point,  It  seems  that  this  is  correct  in 
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most  cases,  yet  undoubtedly  it  is  carried  too  far  in  many  instances. 
With  very  large  units  such  as  1000  horse-power  and  more,  there 
is  no  doubt  but  what  the  direct  connection  is  better,  but  we  often 
face  propositions  where  the  customer  wants  to  install  a  direct- 
connected  slow-speed  75  to  joo-kw  machine.  That  is,  in  my  opin- 
ion, to  carry  things  a  little  too  far,  since  the  slow  speed  necessi- 
tates very  large  and  inefficient  alternators  with  very  many  poles 
and  engines  with  exceedingly  close  speed  regulation. 

In  order  to  obtain  satisfactory  parallel  operation  of  alternators 
it  is  necessary  that  their  speed  be  uniform,  and  since  no  steam 
engine  of  reciprocating  type  can  be  made  which  gives  a  perfectly 
uniform  rate  of  rotation,  it  is  necessary  to  devise  in  some  cases 
generators  'suited  to  the  engines.  It  is  often  possible  to  build  a 
25-cycle  direct-connected  alternator  which  will  operate  perfectly 
satisfactorily  from  a  given  steam  engine,  whereas,  if  a  60-cycle 
alternator  were  installed  on  the  same  engine,  its  behavior  would 
be  so  bad  as  to  make  parallel  running  prohibitive. 

The  amount  of  permissible  variation  is  inversely  proportional  to 
the  frequency  of  the  alternator  connected  to  the  engine,  so  that, 
,for  instance,  if  a  20-pole  alternator  were  directly  connected  to  a 
steam  engine  which  gives  a  speed  variation  of  say  one-half  per 
cent.,  and  it  was  desired  to  get  as  satisfactory  results  with  a  40- 
pole  alternator — that  is,  with  an  alternator  giving  double  the  fre- 
quency— it  would  be  necessary  to  have  one-quarter  per  cent,  speed 
variation. 

If  belted  alternators  are  used  it  is  hardly  ever  necessary  to  con- 
sider lower  frequencies  than  60  cycles,  since  the  question  of  speed 
variation  of  the  engine  is,  of  course^  not  of  such  importance  as 
with  the  direct-connected  engine,  yet  it  may  be  given  as  a  rule 
that  two-crank  engines  should  be  used  wherever  possible. 

Since  incandescent  and  arc  lighting  are  unsatisfactory  with  fre-  . 
quencies  below  40  cycles,  it  is  evident  that  we  always  have  to  con- 
sider either  40,  60  or  i2S-cycle  systems,  these  being  the  standard 
frequencies,  and  of  these  the  125  or  60-cycle  system  should  prefer- 
ably be  used,  and  the  40-cycle  only  when  forced  by  the  speed  reg- 
ulation of  the  engine. 

As  between  125  and  60  cycles,  it  is  hard  to  give  any  rule.  Were 
it  not  for  the  closer  speed  regulation  required  for  the  125-cycle 
alternators  I  believe  I  favor  them,  particularly  so  if  the  distance 
of  transmission  is  not  so  long  that  the  line  inductance  may  be 
objectionable,  and  if  the  secondary  network  is  not  too  extensive- 
and  too  large  conductors  used.  Yet  if  a  considerable  motor  load  is 
anticipated,  60  cycles  may  be  better.  In  connection  with  this  it 
may  be  well  to  bring  out  the  fact  that  125-cycle  iron-clad  alterna- 
tors are  very  well  suited  for  parallel  operation.  Thus,  a  good  rule 
regarding  frequencies  is  to  use  as  hi.gh  a  frequency  as  possible, 
and  where  no  limitations  .are  imposed  by  the  driving  power  use 
nothing  lower  than  60  cycles. 

With  rotary  converter  installation.s  the  question  of  frequency  is 
dilTerent.  There  the  intention  is  not  to  distribute  from  the  multi- 
phase alternating  circuit,  but  only  through  a  direct-current  net- 
work. The  frequency  of  such  a  system  is  preferably  25  cycles, 
since  at  this  frequency  the  regulation  of  the  engines  need  not  be 
so  extremely  good,  and  the  rotaries  can  be  built  with  relatively 
low  speed.  The  three-phase  system  is,  of  course,  preferable  to  the 
two-phase  system,  since  it  requires  less  copper,  fewer  lines,  less 
switching  arrangements,  etc. 

Sometimes,  however,  it  is  desirable  to  distribute  the  greater  part 
of  the  load  by  means  of  the  rotary-converter  direct-current  net- 
work, but  also  to  do  some  lighting  in  another  territory.  ITndcr 
such  conditions,  it  is  rather  attractive  to  install  a  6o-cyclc  three- 
phase  plant  and  use  60-cyclc  rotary  converters,  in  which  case  the 
lighting  could  be  directly  done  from   the  fio  cycle  mains. 

Considering,  however,  the  high  spi<'il  wliicli  is  necessary  in  con- 
nection with  the  fio-C'/rle  rotary  converter  and  also  the  oxlmnrly 
close  spe<(l  regulation  of  the  engine  or  turbine  <lriving  the  alter- 
nator, it  may  not  always  be  good  policy  to  use  this  frequency,  lint 
would  be  advisable  to  install  a  frequency  changer  in  connection 
with  a  three-phase  2,<;-cycle  alternating-current   getierator. 

Such  a  frequency  changer  can  be  used  for  transforming  three- 
phase  power  to  single-phase  power,  25  cycles  to  (10  cycles,  and  any 
impressed  voltace  to  another.  For  instance,  with  the  frequency 
changer  insl.dled  in  Brooklyn  power  is  transferred  fronil6rtoo  volts, 
three-phase,  at  2t,  cycles,  to  afioo  volts,  two  phase  power,  at  62  cy- 
cles. This  frrtpiency  changer  is  to  all  ap|>carance  an  induction 
mritor  driven  by  a  synchninnus  nintor.  Its  capacity  is  greater  than 
the  capacity  of  a  corresponding  luotnr  generator  .set  and  its  efTi- 
riency  is  higher. 
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The  Chicago  &  Milwaukee  Electric  Railway. 


On  July  I  a  part  of  the  Chicago  &  Milwaukee  Electric  Railway 
was  put  in  operation.  Although  this  line  is  not  yet  complete,  and 
is  now  being  operated  by  means  of  a  temporary  electrical  equip- 
ment in  the  power  house,  it  is  thought  that  the  plans  for  the  com- 
plete installation,  which  have  been  developed  by  Mr.  Bion  J.  Ar- 
nold, the  consulting  engineer  for  the  company,  represent  such  a 
radical  departure  from  ordinary  electric  railway  engineering  prac- 
tice as  to  justify  a  brief   description  at  this  time. 

The  line  may  be  called  an  inter-suburban  road.  It  runs  through 
the  chain  of  Chicago's  n'.ost  beautiful  fuburbaii  districts  lying 
along  the  shore  of  Lake  Michigan,  between  Evanston  and  Wauke- 
gan.  \\  hen  the  road  is  completed  it  will  be  hard  to  imagine  a  more 
delightful  ride  than  it  will  offer.  Beautiful  suburban  and  country 
homes  are  scattered  all  along  the  way.  The  southern  portion  of 
the  road  is  not  yet  completed,  but  north  from  Highland  Park  the 
line  is  now  in  operation.  The  route  of  the  line  is  30  miles  in 
length  and  parallels  for  the  entire  distance  the  Chicago  &  North- 
western steam  railroad.  The  name  of  the  road  would  seem  to  in- 
dicate that  it  might  eventually  connect  Chicago  with  Milwaukee. 

The  plan  which  was  adopted  for  power  generation  and  distribu- 
tion consists  of  a  combination  direct-current  and  three-phase  alter- 
nating-current system,  with  a  generating  station  placed  at  the 
centre  of   the  line.    The  sections  of   the  road  adjacent  to  the  pow-er 


rent  of  25  cycles  per  second.  This  current  is  generated  at  a  poten- 
tial of  5500  volts,  ready  to  be  delivered  directly  to  the  transmis- 
sion lines  without  the  use  of  transformers.  Generator  No.  2  is  a 
combination  generator.  It  is  also  of  250  kilowatts  capacity,  and 
runs  at  125  revolutions  per  minute.  It  can  deliver  its  output,  how- 
ever, either  as  direct  or  as  three-phase  current.  It  has  but  one 
armature,  but  the  windings  of  this  armature  are  connected  on  one 
side  to  a  commutator  and  on  the  other  side  to  collector  rings.  The 
potential  of  the  direct-current  end  is  600  volts,  while  the  three- 
phase  current  is  delivered  at  a  voltage  of  380.  The  generator  can 
deliver  an  output  up  to  its  rated  capacity  of  250  kilowatts  from 
either  the  commutator  or  the  collector  rings.  It  can  thus  be  used 
to  supply  current  directly  to  the  trolley  passing  in  front  of  the 
pow-er  station,  or  can  be  used  to  operate  the  motors  in  the  sub- 
stations, or  for  both  purposes,  at  the  same  time  dividing  the  load 
in  proportion  to  the  demand. 

When  the  three-phase  current  from  this  generator  is  transmitted 
to  the  sub-station  it  is  necessary  to  raise  its  potential  from  380  volts 
to  5500  volts.  This  is  accomplished  by  means  of  transformers 
placed  in  the  basement,  as  shown.  The  transformers  are  cooled  by 
a  blast  fan  operated  by  a  i-hp  induction  motor.  Generator  No.  3 
is  to  be  a  duplicate  of  generator  No.  i. 

The  engines  and  generators  are  connected  by  means  of  the  ".Ar- 
nold System,"  which  is  particularly  adapted  to  a  station  of  this 
character,  containing  as  it  does  two  different  types  of    generators. 
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p  AND   Plan   and   Elevation   of   Power  Station  of  the  Chicago  &  Milwaukee   Electric   Railw-ay. 


station  are  supplied  with  direct  current  from  the  power  house  it- 
self. Sections  of  the  line  at  a  distance  from  the  power  house  get 
their  supply  of  current  from  substations.  The  location  of  these 
sub-stations  and  their  distance  apart  is.  governed  by  the  conditions 
of   traffic  and  somewhat  by  the  nature  of   the  grades  along  the  line. 

As  shown  upon  the  map,  the  power  station  is  located  at  High- 
wood,  and  the  sub-station  for  the  operation  of  the  northern  portion 
of  the  road  is  situated  near  the  southern  limits  of  North  Chicago. 
Connecting  the  power  house  with  the  sub-station  is  an  8-mile,  5500- 
volt.  three-phase  transmission  line  of  three  No.  8  wires.  From  the 
sub-station  the  00  trolley  wire  is  reinforced  by  a  0000  feeder  extend- 
jng  4  miles  south  and  a  000  feeder  extending  3]^  miles  north. 

The  line  is  at  present  operated  on  a  single  track  road,  except  in 
Lake  Forest,  and  a  block  signal  system  has  been  adopted  to  insure 
safety  in  operation.  The  fares  charged  are  about  one-half  the  rates 
charged  upon  the  Northwcstefn  Railroad  for  the  same  distances. 

The  plan  of  the  power  station  is  shown  in  the  accompanying 
figure. 

The  unique  feature  of  the  power  station,  however,  is  the  elec- 
trical equipment.  Two  different  types  of  generators  are  employed: 
Generator  No.  I,  which  is  installed  next  to  the  engine  No.  i,  is  an 
alternating  three-phase  crenerator  of  General  Electric  make.  It 
has  a  capacity  of  250  kilowatts  at  125  revolutions  per  minute.  This 
generator  has  24  poles,  and,  therefore,  delivers  a  three-phase  cur- 


When  the  load  is  light  the  road  may  be  operated  from  the  alternat- 
ing-current direct-current  generator,  and  is  always  available  from 
two  engines.  In  case  of  a  breakdown  of  one  engine,  this  gen- 
erator may  be  connected  to  the  other  engine.  To  secure  this  same 
reliability  with  the  ordinary  direct-connected  independent-unit  sta- 
tion, another  engine  and  generator  unit,would  have  been  necessary, 
as  in  such  a  plant  an  accident  to  an  engine  cripples  the  entire  unit. 

As  the  demand  for  the  current  varies  the  load  may  be  trans- 
ferred from  one  engine  to  another,  or  all  engines  may  be  operated 
in  unison,  which  is  important  when  working  alternating  genera- 
tors in  parallel.  As  each  generator  is  mounted  on  independent 
bearings,  it  is  possible,  if  occasion  should  arise,  to  operate  genera- 
tor No.  2  as  a  rotary  converter,  or  even  to  connect  generators  Nos. 
I  and  2.  so  that  they  could  be  used  in  the  same  manner. 

These  sub-stations  are  each  to  contain  step-down  transformers,  a 
rotary  converter  and  a  storage  battery.  It  will  be  noticed  that  the 
electrical  equipment  of  the  substations  is  not  in  duplicate.  This 
has  been  considered  unnecessary,  as  it  is  intended  to  mount  the  ma- 
chinery needed  for  a  sub-station,  step-down  transformers  and  one 
rotary  converter,  upon  a  truck  fitted  with  motors.  In  case  of 
breakdown  at  any  sub-station,  the  battery  can  be  relied  on  to  supply 
current  for  several  hours,  during  which  time  the  portable-  reserve 
sub-station  equipment  can  propel  itself  to  the  crippled  station  and 
be  connected  ready  to  operate  until  the  repairs  have  been  made. 
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Convention  ot  the  Ohio  Electric  Light  Association. 


The  fourth  annual  meeting  of  the  Ohio  Electric  Light  Associa- 
tion was  held  at  the  West  House,  Sandusky,  Ohio,  on  August  18 
and  19,  a  large  number  of  mtmbers  being  present. 

President  H.  K.  Wood,  of  Piqua,  called  the  meeting  to  order  at 
io:jo  A.  M.,  August  8.  The  first  business  laid  down  on  the  pro- 
gramme was  the  reports  of  committees,  officers,  etc.,  after  the 
reading  and  adoption  of  which  the  president  read  his  address. 

After  referring  to  the  growth  of  the  association  and  the  good 
accruing  to  its  members  through  organization,  he  touched  upon 
the  question  of  municipal  ownership. 

"There  have  been  guerrillas  in  the  bush  in  the  past,"  he  said, 
"and  in  the  active  competition  for  business  in  the  future  and  the 
strong  agitation  for  'municipal  plunder'  we  may  reasonably  look 
for  them  again.  We  do  not  have  to  review  ancient  history  to 
learn  there  are  men,  yes,  corporations,  who,  regardless  of  the 
months  and  years  of  anxiety  of  the  local  manager  and  stock- 
holder, and  their  efforts  to  secure  a  fair  compensation  for  their 
labor  and  capital,  will,  by  one  'fell  swoop,'  endeavor  to  destroy 
and  make  worthless  your  investment.  We  should  be  'united,  vigi- 
lant and  in  the  watch-tower,'  for  I  fear  the  already  troubled  waters 
may  soon  need  unusual  and  united  effort  to  quiet  them." 

Speaking  of  the  return  of  business  prosperity,  and  the  conse- 
quent demand  for  more  light  and  power  he  suggested'  that  the 
members  should  prepare  their  stations  to  meet  the  demand.  He 
advised  selling  "our  goods"  upon  their  merits  and  not  being 
driven  to  give  satisfaction  to  a  customer  by  a  Welsbach  burner 
or  some  new  device. 
Adjournment  was  then  taken  until  afternoon. 
At  the  afternoon  session,  which  was  called  to  order  at  3  o'clock. 
the  first  business  was  the  reading  of  a  paper  entitled  "Positive  and 
Negative  Economies  in  the  Operation  of  Small  Electric  Light 
Plants,"  by  E.  P.  Roberts,  of  Cleveland,  Ohio. 

The  author  made  his  paper  particularly  interesting  and  valuable 
to  those  present  at  the  convention  by  discussing  the  question  not 
from  the  standpoint  of  one  designing  a  new  plant,  but  from  the 
standpoint  of  one  owning  and  wishing  to  run  most  economically 
a  plant  now  in  existence.  A  great  many  of  these,  probably  the 
majority,  can  reduce  their  operating  expenses  1jy  10  or  20  per 
cent,  if  their  officers  are  better  informed  as  to  the  conditions 
under  which  they  are  operating  and  how  to  improve  these.  Ex- 
amples are  given,  from  the  author's  experience,  of  details.  For 
instance,  considering  belts  and  shafts:  Are  the  belts  tighter  than 
advisable?  If  so,  it  may  be  because  they  are  oily  or  dirty;  possi- 
bly the  belt  centres  are  too  close  together  and  this  distance  cannot 
be  increased;  possibly  larger  pulleys  can  be  placed;  preferably 
larger  in  diameter,  but  if  this  is  not  feasible  wider  in  face.  Will 
this  pay?  Assume  that  a  belt  transmitting  100  horse-power  costs 
$100  and  is  running  too  tight  and  is  adding  3  per  cent.  (3  horse- 
power) to  the  friction  more  than  it  would  do  if  running  loose. 
Suppose  that  the  change  to  larger  belts  costs  $75  and  the  extra 
belt  costs  $25,  making  a  total  of  ?ioo.  Probably  the  life  of  tlie 
belt  would  be  increased  50  per  cent.,  say  nine  years  as  against  six, 
with  a  saving  of  3  horse-power,  giving  1300  hp-hours  per  year. 
With  a  coal  consumption  of  4  pounds  per  hp-hour  and  coal  cost- 
ing $1.50  per  ton,  this  gives  a  saving  of  $40  PC  year,  and  a  re- 
duction of  the  depreciation  by  $5,  or  a  total  of  $45  saving,  giving 
45  per  cent,  on  the  investment,  besides  the  improved  reliability  of 
service.  How  many  managers  would  spend  $100  to  save  a  belt 
slipping?  The  station  superintendent  must  get  along  with  resin. 
This  is  certainly  a  negative  economy.  Other  instances  arc  given, 
taking  up  in  detail  the  boilers,  the  engines,  the  shafts,  electrical 
machinery,  etc.  The  question  of  engine  size  was  well  discussed, 
the  advice  "Do  not  get  your  engine  too  small"  being  condemned 
and  improved  as  follow.s:  "Do  not  get  your  engine  cylinder  too 
large  and  do  not  get  the  other  parts  too  small."  This  refers  to  an 
engine  (or  a  variable  U<n<].  in  which  the  average  load  may  be  con- 
siderably lower  than  thai  of  the  best  steam  economy.  Small  de- 
tails like  valve  or  piston  leakage  01  improperly  adjusted  valve 
motions  may  readily  cause  25  per  cent,  of  the  sleam  consumption. 
Station  managers  are  advised  above  all  things  to  keep  records.  Tn 
order  to  practice  economy  it  must  be  known  where  saving  can  be 
made,  and  this  requires  a  knowledge  of  what  is  bring  wasted.  A 
tailor  considers  it  necessary  tn  know  how  much  cloth  is  required 
to  make  a  suit,  but  a  producer  of  steam  often  considers  the  meas- 
ure of  his  raw  materi.ils  "theory."  Whether  theory  or  not.  if  it 
shows  a  way  to  a  saving  of  10  or  20  per  cent,  it  is  a  good  thing  to 
have  around. 


A  paper  entitled  "Some  Suggestions  Relative  to  Determining 
the  Cost  of  Electrical  Supply"  was  then  read  by  Mr.  M.  E.  Tur- 
ner, of  Cleveland. 

The  discussion  of  this  paper  related  chiefly  to  the  principle  and 
operation  of  the  Wright  demand  system,  Mr.  Scovil  outlining  a 
similar  method  of  charging  adopted  by  his  company.  It  was  the 
cause  of  some  complaint  among  customers,  who  thought  that  the 
company  was  discriminating,  but  he  was  not  going  to  operate 
his  business  to  help  a  lot  of  people  advertise  their  wares  on  Satur- 
day nights,  and  the  sooner  the  members  cut  off  such  customers 
the  better  it  would  be  for  them.  In  this  connection  Mr.  Roberts 
mentioned  a  case  coming  under  his  experience.  A  ruinous  com- 
petition of  rates  existed  between  the  gas  company  and  the  electric 
light  company  in  a  small  town,  which  resulted  in  the  absorption 
of  the  gas  company  by  the  electric  company.  In  order  to  provide 
business  for  both  branches,  saloons  and  such  places  were  urged 
to  use  electric  light,  while  gas  was  recommended  for  churches 
and  other  places  with  a  poor  load  factor. 
The  meeting  then  adjourned  until  Friday  morning. 
The  first  business  transacted  at  Friday  morning's  session  was 
the  reading  of  a  paper  by  Mr.  Caryl  D.  Haskins,  of  Boston,  en- 
titled "The  Mete-'s  Relation  to  the  Dividend,"  an  abstract  of 
which  will  appear  in  a  later  issue  of  The  Electrical  World. 

Mr.  J.  H.  Perkins,  of  St.  Louis,  followed  the  discussion  of  Mr. 
Haskins'  paper'  with  a  paper  entitled  "Comparative  Commercial 
Qualities  of  Old  and  Modern  Transformers  as  Applied  to  an  Ex- 
change." 

The  paper  takes  up  the  requirements  ot  a  modern  transformer, 
discusses  the  losses,  the  regulation  and  the  relations  of  these.  It  is 
almost  an  axiom  in  transformer  design  that  with  a  given  type,  cost 
and  weight  per  kilowatt,  whatever  is  gained  in  copper  loss  will  be 
lost  in  iron  loss,  and  vice  versa.  The  regulation  is  more  or  less 
proportional  to  the  copper  loss,  so  that  whefe  individual  trans- 
formers without  a  secondary  network  are  required  the  copper  loss 
should  be  kept  down.  Under  the  same  circumstances,  however, 
the  low-load  factor  renders  the  iron  loss,  which  is  a  constant,  a 
serious  impediment  to  high  efficiency.  The  best  solution  is  the 
use  of  a  secondary  network  wherever  this  is  possible  with  a  reduc- 
tion of  the  iron  loss,  even  at  the  expense  of  copper  IcJss  and  regu- 
lation; since  the  copper  loss  is  only  serious  at  times  of  high  load 
and  the  regulation  can  be  corrected  for  in  that  case.  Aging  ot 
iron  is  discussed  and  the  paper  states  that  the  more  able  companies 
have  solved  the  problem  and  are  ready  to  make  specific  guarantees 
with  a  limit  of  from  one  to  five  years.  Some  recently  developed 
grades  of  iron  show  absolutely  no  detectable  change.  The  use  of 
oil  is  commended.  The  saving  on  several  installations,  in  which 
small  old  type  transformers  have  been  replaced  by  large  modern 
ones,  is  described,  curves  being  shown,  showing  in  every  case  a 
very  satisfactory  rate  of  interest  on  the  investment  in  new  appa- 
ratus, besides  the  improvement  in  the  reliability  and  satisfaction 
of  the  service. 

After  passing  a  vote  of  thanks  to  Messrs.  Haskins  and  Perkins 
for  their  papers  the  meeting  adjourned  until  afternoon. 

At  the  atternoon  session  Mr.  E.  J.  Berg,  of  Schenectady,  N.  Y., 
read  a  paper  on  "Long  Distance  Transmission  ot  Power,"  an  ab- 
stract of  which  may  be  found  in  another  column. 

After  a  vote  of  thanks  to  Mr.  Berg  for  this  paper  the  Question 
Box  was  opened.  Question  i  was  "What  are  the  advantages  of 
inclosed  arc  lamps  for  outside  lighting?"  Mr.  Scovil,  of  Cleve- 
land, stated  that  the  inclose'd  arc  lamp  had  obvious  advantages 
over  the  open  arc  in  the  matter  of  saving  of  labor  and  carbons; 
they  gave,  besides,  a  steadier  light.  lie  had  been  informed  that 
the  Boston  Electric  Light  Company  effected  a  saving  of  $10  per 
year  per  laiup  by  the  use  of  inclosed  arcs. 

Mr.  Espy,  of  Kenton,  gave  an  account  of  some  cxpi-riim-nts  he 
had  made  by  making  the  globe  of  an  ordinary  open  an-  laiiip  air 
tight.  Lamps  thus  altered  burned  four  or  five  nights  on  one  trim- 
ming, and  worked  well  both  indoors  and  outdoors.  The  outdoor 
lamps,  however,  gave  some  trouble  in  wet  weather  by  reason  of  the 
globes  breaking.  This  damaging  olTecl  he  supposed  was  due  to 
the  uneinial  temperatures  within  and  without.  No  trouble  was 
rxpcrirrued  in  ntnning  the  lamps  with  ordinary  '^-inch  x  12-inch 
carbons.  .'\s  regards  the  candle  power  of  altered  lamps  he  could 
give  no  definite  information.  His  customers,  however,  thought  it 
was  greater  after  their  lamps  were  altered  than  before.  Tlic  l.iin|)S 
were  certainly  giving  better  satisfaction,   he  said. 

A  member  suggested  that  the  life  of  the  carbons  was  gained  at 
the  expense  of  the  ri>;d  pile,  by  an  increase  of  vnllnge  at  the  arc. 
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Mr.  Espy,  however,  tliought  that  such  was  not  the  case,  as  the 
lamps  took  the  usual  amount  of  current  and  at  the  ordinary  vol- 
tage— there  was  no  increase  of  voltage. 

Question  2  was  "Can  the  candle  power  of  arc  lamps  be  accurately 
determined  by  the  use  of  a  portable  photometer?"  The  consider- 
ation of  this  question  was  very  brief.  Mr.  E.  P.  Roberts  stated 
that  the  candle  power  of  arc  lamps  could  be  so  measured,  but  it 
would  "be  too  inconvenient  a  method  to  use  in  practice. 

Question  3.  "In  what  way  can  competition  of  the  gasoline  in- 
candescent burner  be  most  successfully  met?"  being  one  of  par- 
ticular importance  to  the  Ohio  electric  light  men,  elicited  some 
discussion,  in  which  considerable  information  on  the  subject  of  ' 
gasoline  plants  was  developed.  Mr.  Espy  explained  that  the  gaso- 
line incandescent  system  comes  in  direct  competition  with  elec- 
tricity in  small  towns.  He  understood  that  an  8  or  lo-light  plant 
could  be  installed  in  dry  goods  stores,  etc.,  at  a  cost  of  $50  or  $60. 
They  arc  maintained  very  cheaply,  and  in  some  Ohio  towns  excel- 
lent results  had  been  attained.  In  this  system  of  lighting  the  Wels- 
bach  mantle  is  used,  the  gas  being  generated  on  the  premises.  The 
best  field  for  this  system  of  lighting  was  in  small  towns  which  could 
not  afford  an  electric  or  gas  plant. 

Mr.  Berg  stated  that  he  had  been  testing  a  Welsbach  light  in 
his  house  and  found  by  photometric  measurements  that  its  candle 
power  runs  down  rapidly.  After  six  months'  use  of  his  light  on  a 
daily  average  of  four  hours,  he  did  not  get  half  as  much  light  from 
it  as  from  an  incandescent  lamp  burned  under  similar  conditions. 

Mr.  Roberts  stated  that  while  Welsbach  burners  had  been  very 
much  improved  in  the  past  two  years  they  deteriorated  in  use, 
particularly  under  the  effect  of  frequent  lighting  and  extinguishing 
of  the  gas.  They  gave  longer  life  when  burned  more  continuously. 
He  thought  that  members  need  not  worry  over  the  Welsbach 
burner.  The  best  way  to  handle  the  subject  was  to  let  it  alone. 
Experience  has  proved  that  people  soon  get  tired  of  replacing 
broken  down  mantles.  These  people  soon  came  back  again  to 
electrtcity. 

Mr.  Scovil  gave  some  figures  showing  the  cost  of  Welsbach 
lamps  to  the  city  of  Cleveland.  Some  of  the  ordinary  gas  burners 
had  been  changed  to  Welsbach  burners,  and  the  city  was  paying 
$31  per  lamp  per  year  as  against  $16  for  the  old  style.  One 
Welsbach  replaced  two  ordinary  burners,  but  he  thought  the  dis- 
tribution of  light  w^as  not  so  good. 

Question  4,  "Is  it  advisable  for  a  plant  to  change  from  15,000 
volts  alternating  single-phase  to  72CO  volts,  two-phase,  if  no  ques- 
tion of  motor  business  is  concerned?"  was  passed  over,  since  the 
subject  was  discussed  quite  fully  in  Mr.  Berg's  paper. 

Question  S,  "What  are  the  types  and  makes  of  engines  in  use  in 
the  smaller  plants  of  the  association;  the  time  of  their  installation 
and  their  condition  at  the  present  time?"  did  not  extract  much  in- 
formation from  the  members.  Mr.  Roberts,  however,  stated  that 
in  his  experience  he  found  that  in  the  smaller  plants  in  Ohio  the 
average  engine  used  was  the  high  or  medium-speed  automatic  non- 
condensing  type,  single  valve,  working  on  a  pressure  of  from  80 
to  90  pounds.  Their  life,  of  course,  depends  upon  how  they  are 
maintained.     He  had  found  many  cases  of  mismanagement. 

President  Wood  then  announced  that  the  next  year's  meeting  of 
the  association  would  be  held  in  Cleveland  at  a  time  to  be  set  by 
the  executive  committee. 

In  bringing  the  convention  to  a  close  President  Wood  made  a 
few  appropriate  remarks  upon  his  retirement,  thanking  the  mem- 
bers for  their  earnest  support  and  attention  to  business.  The  meet- 
ing he  thought  was  the  best  the  association  had  yet  held.  At  5 
p.  M.  the  convention  adjourned. 

The  follow'ing  named  gentlemen  were  chosen  at  the  morning  ses- 
sion of  the- executive  committee  as  officers  for  the  ensuing  year: 
President,  Emil  C.  Schmidt,  Sandusky:  vice-president.  B.  P. 
Holmes,  Youngstown;  secretary  and  treasurer,  Samuel  Scovil. 
Cleveland. 

On  Saturday,  through  the  courtesy  of  the  Sandusky  Lighting 
Company,  which  was  represented  by  Mr.  Emil  C.  Schmidt,  superin- 
tenflent.  the  members  and  their  friends  enjoyed  an  excursion  to 
Put-in-Bay,  where  dinner  was  served  at  the  Hotel  Victory.  An 
orchestra  was  provided  by  the  Warren  Electric  Manufacturing 
Company,  and  the  music  was  an  added  pleasure  to  the  enjoyment  of 
the  trip. 

The  day  w^as  a  delightful  one,  and  the  ride  was  keenly  enjoyed  by 
all  who  had  the  good  fortune  to  avail  of  the  Sandusky  Company's 
hospitality. 


The  Parallel  Running  of  Alternators.* 


The  conditions  of  parallel  running  of  alternators  are,  briefly,  to 
have  uniform  speed  of  the  driving  power,  and  to  adjust  the  speeds 
of  the  alternators  which  are  to  run  in  multiple  so  that  they  run  at 
the  same  late.  .Mternators  capable  of  absorbing  approximately 
the  full  capacity  of  their  driving  powers  and  operated  from  inde- 
pendent prime  movers  are  most  readily  run  in  multiple.  Thus,  for 
instance,  two  alternators,  each  of  which  is  belted  to  a  steam  engine 
of  Its  own  size,  present  an  easy  problem  and  can  most  readily  be 
run  in  parallel,  at  least  if  the  engines  are  of  the  cross-compound 
type  and  the  belts  reasonably  good.  Such  alternators  can  be 
thrown  in  parallel,  even  should  the  speed  not  be  exactly  the  same, 
but  with  the  phasing  lamps  liickering  at  the  rate  of,  say,  one  pulsa- 
tion in  two  seconds. 

Direct-connected  alternators,  operated  on  engines  of  sufficiently 
close  speed  control,  as  well  in  regard  to  variation  in  speed  be- 
tween no  load  and  full  load  as  change  of  rate  of  rotation  during 
one  revolution,  can  also  be  thrown  in  multiple  at  the  same  rate  of 
pulsation  of  the  phase  lamps. 

Alternators  driven  from  the  same  countershafting  offer  a  some- 
what more  difficult  problem,  and  in  such  case  it  is  necessary  that 
their  speeds  should  be  closer  when  ihrown  in  multiple,- therefore 
great  care  has  to  be  taken  that  the  pulleys  are  of  exactly  the  same 
size  and  the  belts  running  smoothly.  A  flickering  of  phase  lamps 
con  esponding  to  a  period  of.  say,  five  seconds  at  least  should  be 
obtained  before  attempting  parallel  running. 

Alternators  driven  from  independent  countershafts,  which  are 
supplied  w'ith  much  more  available  power  than  the  alternators  can 
absorb,  offer  an  exceedingly  ditncult  problem  in  parallel  opera- 
tion. For  instance,  assume  that  two  alternators  are  of  50-kw  ca- 
pacity and  operated  bj'  engines  of  500  or  600  horse-power,  these 
offer  an  exceedingly  difficult  problem,  since  with  them  the  syn- 
chronizing action  of  the  alternators  may  not  sufifice.  The  pulleys 
must  under  such  conditions  be  adjusted  exceedingly  close.  This 
is  particularlv  the  case  if  the  two  countershafts  are  not  intercon- 
nected by  a  large  belt;  thus,  briefly,  the  ease  with  which  alternators 
can  be  thrown  in  multiple  depends  not  so  much  on  the  alternators 
themselves,  but  upon  the  condition  of  the  driving  power. 

The  best  condition  is  belted  alternators  operated  from  inde- 
pendent driving  power  of  approximately  the  same  size  as  the  alter- 
nators themselves,  or  direct-connected  generators  on  close  regu- 
lating engines. 

The  next  condition  is  alternators  operated  from  different  coun- 
tershafts, which,  however,  supply  chiefly  the  loads  of  the  alternators 
themselves.  Next  alternators  operated  from  the  same  counter- 
shaft, then  alternators  operated  from  different  but  intei'-connect?d 
countershafts,  where  the  capacity  of  the  alternators  is  small  com- 
pared with  that  of  the  countershafts  themselves;  and,  finally,  the 
worst  case  is  when  alternators  are  operated  from  different  counter- 
shafts which  are  not  joined  together  by  belting,  and  the  size  of 
the  alternators  is  small  compared  with  the  output  from  the  coun- 
tershafts. 


Some  Suggestions  Relative  to  Determining  the  Cost  of  Elec- 
tric Supply. f 

BY   M.    E.    JURNER. 

At  the  National  Electric  Light  Association  Convention  in  '97, 
Mr.  Arthur  Wright,  of  Brighton,  England,  read  a  paper  in  which 
was  developed  a  method  of  charging  a  consumer  for  electrical  cur- 
rent based  on  the  cost  of  the  consumer  to  the  supply  company. 

The  foundation  of  this  system  is  the  proportioning  of  all  ex- 
penses into.  First:  Those  which  are  fixed,  or  those  which  remain 
about  constant,  only  changing  as  the  number  of  consumers  in- 
creases, or  as  the  territory  is  extended,  or  as  the  capacity  of  the 
station  is  increased,  or  as  the  investment  is  increased.  These  are 
termed  standing  charges. 

Second:  Those  expenses  which  increase  or  decrease  with  the 
output  of  the  station:  that  is,  the  number  of  kw-hours  or  hp-hours 
manufactured. 

To  illustrate  this  method  I  have  taken  a  station  operating  an 
Edison  system  with  underground  distribution,  and  have  divided 
the  total  expenses  into  four  general  headings,  viz.:  Manufacture, 
distribution,  general  expense  and  fixed  charges. 

•.An  ahstract  of  the"  diseu.ssion  followinp  the  reading  of  Ernst  J.  Berg's  paper 
at  the  Convention  of  the  Ohio  Electric  TJeht    Association. 

+  .\  paper  read  at  the  Convention  of  the  Ohio  Electric  Light  Association,  San- 
dyskv,  Ohio,  August,  189S.    Abstracted. 
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Manufacture  includes  all  expenses  incidental  to  the  work  in  the 
station,  such  as  fuel,  water,  oil  waste  and  packing,  removal  or  dis- 
position of  ashes,  labor,  repair  and  maintenance  of  engines,  boilers, 
auxiliary  engines  and  piping,  electrical  machinery,  tools,  building 
and  incidental  expenses. 

Distribution  includes  all  expenses  of  repair  and  maintenance  of 
underground  conductors,  tools,  meters,  inside  wiring,  etc.,  and 
overhead  lines. 

General  expense  includes  all  expenses,  such  as  salaries  of  offi- 
cers and  superintendents,  rents,  taxes,  insurance,  legal  and  sundry 
expenses,  casualties,  etc. 

Fixed  charges  include  the  interest  on  all  outstanding  capital  and 
a  depreciation  item  which  is  an  amount  to  be  charged  off  against 
the  life  of  the  property. 

In  the  following  determinations  the  depreciation  is  taken  at  5 
per  cent,  of  the  cost  of  the  plant. 

It  is  now  necessary  to  arrange  these  various  items  into  either 
standing  or  running  accounts.  Let  us  start  with  manufacture. 
Fuel  you  will  find  is  proportional  or  nearly  so  to  the  kw-hours 
manufactured.  To  show  this  take  the  fuel  account  of  your  own 
station  for  six  summer  or  light  months,  and  for  six  winter  or 
heavy  months,  also  the  kw-hours  manufactured  for  the  first  period, 
then  for  the  second  period.  Dividing  the  cost  of  fuel  by  the  kw- 
hours  you  will  find  that  the  kilowatts  you  manufactured  cost  as 
much  for  fuel  during  a  summer  as  a  winter  month. 

Next,  oil,  waste  and  packing.  These  items  are  found  to  vary 
more  with  the  number  of  hours  the  machinery  is  run  than  with 
the  work  done  or  the  output  manufactured.  It  takes  almost  as 
much  of  these  items  to  run  engines  light  as  heavy,  yet  about  half 
the  expenses  of  these  items  are  due  to  extra  engines  run  at  maxi- 
mum or  to  the  length  of  time  run.  So  one-half  has  been  propor- 
tioned to  standing  and  one-half  to  running.  The  removal  of  ashes 
being  proportional  to  the  coal  burned  will  be  readily  seen  to  be  a 
running  cost. 

By  the  same  course  of  reasoning,  labor  in  the  station  would  be 
placed  under  the  head  of  standing  charges,  but  as  a  considerable 
part  of  the  labor  is  used  in  handling  coal  and  ashes,  and  a  part  in 
the  handling  of  oil,  it  has  been  considered  best  to  place  a  portion 
of  it  under  running  charges,  and  in  this  example  I  have  placed 
one-half  to  running  and  one-half  to  standing. 

Next,  take  the  repair  and  maintenance  of  boilers.  As  these  re- 
pairs or  expense  come  irregularly,  the  formula  cannot  be  applied. 
By  watching  closely  the  repairs  it  will  be  seen  that  quite  as  much 
expense  is  caused  by  the  length  of  time  of  use  as  by  the  output  or 
power  delivered.  This  is  also  true  with  the  repair  of  engines, 
steam  piping,  pumps,  electrical  machinery  and  the  building. 

It  has  been  thought  best  to  divide  these  accounts  as  follows: 

Fuel,  water  and  ashes,  all  to  running. 

Labor,  oil,  waste  and  packing,  one-half  to  running,  one-half  to 
standing. 

Renewal  and  repair  of  engines,  one-third  to  standing,  two-thirds 
to  running. 

Renewal  and  repair  of  boilers,  electrical  machinery  and  piping, 
one-half  to  standing,  one-half  to  running. 

Incidental  expenses,  renewal  and  repair  of  building,  tools  and  in- 
struments, all  to  standing. 

Under  distributing  expenses,  take  the  repair  and  maintenance  of 
underground  conductors  or  overhead  lines.  A  careful  examina- 
tion of  the  causes  of  the  expenses  of  this  work  will  show  that  they 
arc  neither  cauicd  by  nor  proportional  to  the  output  or  power 
'r,-»nsmlttcd,  but  arc  caused  by  the  breaking  down  of  the  insula- 

on,  due  to  the  pressure  carried,  or  by  the  weather,  or  by  poor 
workmanship  or  faulty  material,  or  by  such  other  causes.  But 
none  or  almost  none  arc  due  to  the  output  transmitted.  This  is 
also  true  with  the  meter  accounts,  the  tool  and  instrument  ac- 
count, and  the  inside  wiring  account,  so  that  all  of  these  expenses 
arc  standing  expenses. 

All  of  the  Kcncral  cxpcn.^es  belongs  to  the  standing  charges. 
Whether  the  plant  operates  tinder  heavy  or  light  load,  the  organ- 
ization of  the  company  must  he  maintained,  insurance  rarrird. 
taxes  paid,  and  damages  settled.  The  outimt  might  be  duublcd 
without  increasing  these  expenses,  or  might  br  cut  in  half  without 
derrcasing  them.  This  principle  applies  iinf|Ucstional)ly  to  the 
intfcrcsl  and  depreciation  rharges.  which  are  al«ci  standing  rhartrr* 

The  next  step  is  the  totalizing  of  all  standing  charges.  This 
total  standing  expense  or  charge  is  proportional  to  the  kw-capac- 
ity  installed,  and  will  increase  as  the  iiizc  and  the  capacity  of  the 
plant  i«  incrcaicd.     For,  as  the  enginen,  boilers,  genrraling  ami 


piping  are  increased,  so  will  the  standing  charges  of  these  accounts 
increase,  and  as  the  number  of  miles  of  underground  or  overhead 
lines  are  increased,  so  are  the  expenses  of  repair  and  maintenance 
increased.  Now,  these  standing  expenses,  being  proportional  to 
the  capacity,  should  be  divided  by  the  kilowatts  installed  at  the  end 
of  the  period  at  which  the  capital  is  taken.  This  gives  us  the 
annual  standing  charge  per  kilowatt  of  capacity  installed,  which 
divided  by  305  days  gives  the  cost  per  day.  (Three  hundred  and 
live  days  are  taken,  they  being  working  days,  Sundays  and  holi- 
days being  excluded.) 

In  order  to  apply  these  principles  and  to  show  what  a  large 
proportion  of  the  total  cost  the  standing  charges  are,  let  us  take 
the  example  referred  to  before.  We  will  assume  that  the  capital 
cost  of  plant,  station  and  lines  is  $500  per  kilowatt  of  station  ca- 
pacity installed.  We  will  assume  that  the  sum  of  all  the  running 
charges  is  l  cent  per  kw-hour.  This  sum  is  derived  from  the 
items  previously  mentioned. 

This  gives  a  total  standing  cost  of  $82  per  annum  for  each  kw- 
capacity  we  have  installed,  or  in  other  words,  a  cost  to  us  of  $82 
per  year  for  each  kw-capacity  we  keep  at  a  customer's  disposal, 
whether  we  generate  for  this  customer  current  from  this  appara- 
tus for  one  hour  or  for  twenty-four  hours  per  day.  Next,  dividing 
$82  by  305  days,  gives  us  26.9  cents  per  day.  Now,  if  the  con- 
sumer uses  a  maximum  of  one  kw-capacity,  his  cost  to  us  per  day 
would  be  26.9  cents,  plus  the  running  cost  per  kw-hour  multiplied 
by  the  number  of  kw-hours  he  uses.  For  instance,  for  one  hour's 
use  it  would  be  26.9  plus  I  cent  or  27.9  cents,  for  two  hours'  use  it 
would  be  26.9  plus  2  cents  or  28.9  cents  or  14.95  cents  per  kw-hour. 


A  Great  Advance  in  Fire  Alarm  Telegraph  Protection.* 


I  desire  to  present  to  the  convention  a  brief  description  of  a 
most  important  and  recent  advance  in  methods  of  fire  alarm  pro- 
tection, which  will  make  the  outbreak  of  a  fire  and  the  sounding 
of  the  alarm  through  the  municipal  system  practically  simulta- 
neous. 

I  refer  particularly  to  a  combination  of  the  well-known  Game- 
well  auxiliary  fire  alarm  system  and  the  cable  of  the  Montauk 
Multiphase  Cable  Company,  which  combination  makes  the  Game- 
well  auxiliary  system  automatic  as  well  as  manual. 

The  auxiliary  system  was  a  great  step  forward,  in  that  it  brought 
the  nearest  public  fire  alarm  box  into  the  interiors  of  buildings, 
and  placed  it  at  any  desired  number  of  points,  by  providing  a  se- 
ries of  small  auxiliary  boxes,  from  any  one  of  which  the  street 
box  could  be  instantly  operated.  But  the  system,  being  purely 
manual,  was  not  effective  when  the  protected  premises  were  va- 
cant; and  it  was  to  cover  this  point  that  a  method  of  rendering 
the  auxiliary  system  automatic  as  well  as  manual  was  perfected. 
It  has  never  been  a  matter  of  electrical  or  mechanical  difficulty 
to  connect  ordinary  thermostats  into  an  auxiliary  system,  so  that 
an  excess  of  heat  would  automatically  operate  the  street  box,  but 
the  danger  of    unnecessary  alarms  has  prohibited  this. 

The  recent  invention  of  the  Montauk  "multiphase  cable"  re- 
ferred to  above  is  adapted  for  lisc  in  connection  with  the  auxiliary 
system,  so  that  it  becomes  automatic  as  well  as  manual,  without 
the  sacrifice  of  any  of  the  peculiar  features  of  safety  from  false 
alarms,  which  is  the  foundation  of  the  willingness  of  fire  depart- 
ments to  allow  its  use  in  connection  with  street  boxes. 

Such  an  automatic  auxiliary  equipment  would  consist  of  the 
desired  number  of  auxiliary  boxes,  distributed  throughout  a  build- 
ing at  convenient  locations,  connected  through  the  usual  appa- 
ratus with  the  nearest  street  fire  alarm  box,  with  the  interior  wir- 
ing of   the  equipment  of   this  "multiphase"  cable. 

As  fires  do  not  start  upon  the  ceilings  of  rooms  (where  or- 
dinary thermostats  are  placed),  the  automatic  wires  which  would 
be  run  around  baseboards,  back  of  benches,  through  closets,  un- 
der staircases,  etc.,  could  be  more  readily  made  to  cover  every 
danger  point  where  a  fire  would  be  likely  to  start.  These  danger 
|)oints  can  be  scientifically  located  for  each  class  of  risk  by  rcler- 
cncc  to  insurance  tables  giving  the  accniuidated  experience  of  all 
of  llie  insurance  companies  for  a  prricid  of  yc.irs.  as  well  as  by 
indixidual  judgment  in  each  case. 

.Since  it  lakes  actual  flame,  or  ;i  Icinpcralnrc  of  .160°  without 
(lame,  to  cause  this  wire  to  send  in  an  .il.irin,  this  prevents  false 
alarms  from  the  overheating  of  a  building,  which  iniv;lil  iini  neces- 
sarily be  dangerous. 

*Aliatr«ct  o(  paper  liy  J.  W.  Aydon,  «upcrinlrnilriii  firr  niul  pcilicr  iiliKiiiph. 
WilminKlnn,  Del.,  nl  Ihr  (tiird  nnniml  rniivnilion  ci(  l''irr  anil  I'lilicr  rclrgrnpli 
Supprinlrndriiln  and  Mnniripol  Klcctrlcinnii.  KImirn,  N.  Y.,  Aug.  18,  iM. 
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Dynamos,  Motors    and  Transformers. 

TANDEM  COUPLING  OF  MULTIPHASE  MOTORS. 
Reilhoffer.  "Elek.  Neuigkeits  Anz.,"  August  i. — A  description  of 
the  method  used  by  the  (foreign)  Thomson-Houston  Company. 
Two  identical  motors  are  coupled  to  the  saine  shaft;  the  station- 
ary part  of  one  receives  current  from  the  line,  say  a  three-phase 
current  with  a  frequency  of  n;  the  stationary  part  of  the  second 
motor  obtains  its  current  from  the  armature  of  the  first  through 
sliding  brushes;  the  armature  of  the  second  motor  is  short  cir- 
cuited through  regulating  resistances;  the  frequency  of  the  multi- 
phase currents  generated  in  the  first  armature  depends  on  the 
slippage;  if  m  is  the  speed  of  the  two  motors,  then  n-m  will  be 
the  iren'.iercy  of  this  current:  the  speed  of  the  two  coupled  mo- 
tors will  then  be  approximately  half  of  the  full  speed.  It  does 
not  follow,  however,  that,  because  the  slippage  is  about  50  per 
cent,  the  etticiency  is  below  50  per  cent.,  as  part  of  the 
energy  generated  in  the  first  motor  is  used  in  the  second. 
The  general  case  is  brietly  discussed  mathematically.  By  means 
of  switches  the  two  motors  may  be  either  connected  in  parallel, 
both  being  supplied  from  the  outside  circuit,  or  in  cascade  or 
tandem,  and  they  may  thus  be  made  to  have  two  speeds.  The 
switching  must  be  so  arranged  that  the  rotating  field  revolves 
in  the  direction  of  rotation  when  it  is  developed  in  the  stationary 
part  and  in  the  opposite  direction  when  it  is  generated  in  the  mov- 
ing part,  in  order  to  help  the  rotation  of    the  motor. 

SPARKLESS  REVERSAL  IN  DYNAMOS.  Allen.  Lond. 
"Elec.  Eng.,"  August  5.— The  begnning  of  a  reprint  of  the  article 
noticed  in  the  "Digest"  May  7. 

TRANSFOR-MER  LITIGATION.— Lond.  '"Elec.  Rev.,"  Au- 
gust 5. — A  short  article  calling  attention  to  the  fact  that  the  pres- 
ent owiiers  of  the  nearly  expired  Zipernowski  and  Deri  fundamen- 
tal transformer  patents  are  about  to  use  them  to  obtain  royalties 
from  those  using  transformers  in  England. 


ARMATURE  MAGNETIZATION.— "Amer.  Elec,"  August.— 
A  short  editorial  article  discussing  what  is  good  practice  in  arma- 
ture magnetization,  a  subject  on  which  dynamo  builders  differ  very 
widely.  Armature  densities  vary  from  40,000  to  90,000  lines  per 
square  inch,  the  English,  as  a  rule,  using  high  densities  and  the 
Americans  lower;  the  density  should  depend  on  the  conditions 
that  are  to  be  met  in  the  design;  if,  for  instance,  a  slow  speed  is 
desired  a  high  density  must  be  used,  while  if  overload  capacity  is 
desired  high  density  should  be  avoided;  it  does  not  follow  that  a 
high  density  in  an  armature  means  light  weight  of  the  machine, 
for  generally  little  is  gained  in  this  direction  b^'  such  practice;  the 
diminished  area  of  the  air  gap  will  increase  the  reluctance  and 
leakage  so  as  to  require  exciting  coils  of  greater  weight.  For  high 
densities  it  is  very  important  to  carefully  select  the  iron  for  the 
armatures,  as  it  is  frequently  so  highly  susceptible  to  hysteresis 
losses  that  it  would  heat  dangerously  from  hysteresis  alone.  The 
concensus  of  modern  opinion  seems  to  be  that  density  is  some- 
thing like  speed;  it  may  be  increased  above  a  certain  limit  to  gain 
other  advantages,  but  as  a  general  rule  it  cannot  be  increased  over 
50,fXX)  lines  to  the  square  inch  without  serious  sacrifice. 

SPEED-REDUCING  RESISTANCE.  Heldt.  "Amer.  Elec." 
August. — A.n  article  of  an  elementary  character  explaining  how  the 
resistance  in  a  motor  circuit  is  calculated  when  it  is  desired  to  re- 
duce the  speed  to  a  definite  amount.  The  torque  at  a  given 
speed  is  first  determined  by  a  simple  calculation  from  the  pow- 
er and  sjjeed,  after  which  the  resistance  is  calculated,  which 
will  give  the  current  required  for  that  torque.  It  is  illustrated 
by  an  example. 

ARMATURE  WINDINGS.  Rice.  "Amer.  Elec,"  August.— 
Diagrams  and  explanations  of  multipolar  windings  in  which  the 
coils  consist  of    cables  wound  on  forms. 

_^  WINDINGS  OF  MULTIPHASE  ARMATURES.  Stone. 
"Amer.  Elec."  .August. — .A  number  of  diagrams  showing  the 
most  useful  multiphase  armature  windings  that  are  used  in  Ameri- 
can practice. 

INDUCTION  MOTOR.  Wiener.  "Amer.  Elec."  .August.— 
The  third  installment  of  his  serial;  he  describes  the  induction  mo- 
tor field  winding  with  the  aid  of   a  large  number  of    diagrams. 

DESIGNING  A  DYNAMO —"Amer.  Elec,"  August.— A 
short,  elementary  article  explaining  how  to  design  a  dynamo. 

HOME-MADE  TRANSFORMER.— "Amer.  Elec,"  August. 
— An  illustrated  article  with  working  drawings,  showing  how  to 
design  a  small  transformer,  which  can  be  easily  made  by  an  ex- 
perimenter for  his  own  use.  as  it  requires  no  machine  work. 

Lights  and  Lighting. 

HEAT  COMPENSATOR  IN  ARC  LAMPS.— Lond.  "Elec. 
Rev.,"  August  S- — An  illustrated  description  of    the  Koerting  and 


Mathiesen    compensator,     which     was     noticed     in     the     "Digest" 
June  It. 


INCANDESCENT  LAMP  RESISTANCE.  Shedd.  "Amer. 
Elec,"  -August.- .A  short,  illustrated  article  of  an  elementary  char- 
acter pointing  out  tjie  resistance  properties  of  carbon  which  make 
it  suitable  for  incandescent  lamp  filaments. 

Power. 

RAND  CENTRAL  ELECTRIC  WORKS.  Klug.  "Elek. 
Zeit.,"  August  4. — A  long,  illustrated  description  of  the  electric 
power  transmission  plant  of  this  company  at  Johannesburg,  South 
Africa.  Other  descriptions  of  this  plant  have  already  been  re- 
ferred to,  but  this  one  seems  to  be  more  complete. 


SOO  POWER  PLANT.— "Amer.  Elec,"  August.— An  illus- 
trated description  of  this  plant  at  the  Sault  Rapids,  below  Lake 
Superior;  40.000  horse-power  can  be  delivered  at  the  turbine  shafts; 
there  will  be  a  375-kw  slow'-speed  alternator  coupled  to  each  turbine 
shaft,  delivering  current  at  200  volts,  with  a  frequency  of  60.  The 
armatures  are  stationary  and  the  fields  rotate.  (Other  descrip- 
tions have  already  been  referred  to.)  See  The  Electrical 
World,  August  6,  1898. 

WATER-POWER  ST.A.TION.  Hobart.  "Amer.  Elec,"  Au- 
gust.— Some  hints  concerning  the  operation  of  a  plant  in  which 
water  power  and  steam  power  are  used  together  to  drive  a  gener- 
ator. 

COAL  MINING  PLANT.  Gresley.  "Eng.  News."  August  18. 
— .A  long, abstract  of  a  paper  read  before  the  (English)  Inst,  of 
Civ.  Eng.,  describing  the  plant  at  Scott  Haven.  Pa. 

PROPOSED  METHOD  OF  LONG-DISTANCE  TRANS- 
MISSION. Asher.  "Elec.  Rev.,"  August  17. — A  suggested  sys 
tem  in  which  he  intends  to  place  a  transformer  having  a  ratio  of 
one  to  one  (that  is,  with  identical  coils),  at  the  extreme  distance 
to  which  the  power  can  be  transmitted,  and  then  send  the  current 
from  the  secondaries  to  an  equally  great  distance  to  another,  and 
so  on,  believing  that  thereby  great  distances  could  be  covered. 
For  continuous  currents  he  suggests  the  use  of  rotary  transform- 
ers. (What  he  proposes  to  gain  by  inserting  these  transformers 
instead  of  leaving  them  out  entirely  is  not  described;  the  fallacy 
of  the  suggestion  is  self-evident.  Were  he  to  use  them  to  recu- 
perate the  line  loss  at  the  expense  of  the  current  there  might  De 
seme  element  of   use  in  the  system). 

Traction. 

HEAVY  RAILWAY  LINE.— Lond.  "Elec,"  August  5.- 
few  notes  about  a  plant  at  Thun,  Switzerland,  which  is  being  built 
and  which  will  be  the  first  attempt  in  that  country  to  use  electric- 
ity on  a  large  scale  for  heavy  railways.  A  w-aterfall  will  be  used 
having  a  head  of  215  feet,  and  there  will  be  four  turbines  of  900 
horse-power  each  for  the  present,  driving  three-phase  dynamos 
generating  current  at  4000  volts  for  the  neighboring  localities:  this 
is  raised  to  16,000  for  long-distance  transmission;  about  half  the 
power  will  be  transmitted  to  Berne.  25  miles,  being  reduced  to 
3000  volts  outside  of  the  city:  the  other  half  is  to  work  a  25-mile 
railway  from  Burgdcrf  to  Thun;  there  will  be  eleven  transformer 
stations  along  the  line  and  60-hp  three-phase  motors  on  each  axle 
of  a  four-axle  car  carrying  sixty  passengers;  owing  to  the  heavy 
gradient  the  speed  will  be  only  26  miles  per  hour. 

ELECTRIC  TRACTION  AT  THE  PARIS  EXPOSITION. 
— "Elek.  Neuigkeits  .Anz.,"  August  I. — A  brief  description  of  this 
line,  to  which  other  references  have  already  been  given. 

ELECTRIC  RAILWAYS  IN  EUROPE.  Lauriol.  "L'Eclair- 
age  Elec."  July  30. — A  brief  abstract  of  his  recent  report  (see 
"Digest"  last  week,  under  "Installations,  etc."). 

CONDUIT  RAILWAY  SYSTEMS.— "L'Elec,"  August  6.— 
An  editorial  article  enumerating  the  particular  characteristics 
which  distinguish  the  various  systems  and  the  reasons  for  their 
adoption.     No  conclusions  are  drawn. 

ELECTRIC  LAUNCH.  Preller.  Lond.  "Engineering."  An- 
gu.st  5. — .A  brief,  illustrated  description  of  the  33-foot  electric 
launch  on  the  Walen  Lake,  in  Switzerland.  It  carries  twenty  pas- 
sengers, and  contains  forty-four  accumulators,  having  a  maximum 
capacity  01  210  ampere  hours,  operating  a  3-hp  motor.  The  weight, 
cost  and  working  expenses  are  given,  the  weight  and  cost  of  the 
battery  motor  being  0.6  tons  and  $520  per  horse-power  respective- 
ly; a  mineral  oil  motor  would  weigh  and  cost  0.4  ton  and  $200  per 
horse-power,  respectively. 

.AUTOMOBILES.— "L'Energie  Elec,"  August  1.— .A  long,  il- 
lustrated description  of  the  electric  vehicles  exhibited  at  the  recent 
exhibition  in  Paris.  There  w'erc  altogether  250  vehicles  exhibited, 
of  which  thirty  were  electric,  and  exhibited  by  ten  exhibitors. 
With  but  few  exce]>tions  the  illustrations  give  only  e.xternal  views, 
showing  very  little  detail, 


212 


TH.1S    ELECTRICAL    WORLD. 


Vol.  XXXII.    No.  9. 


AUTOMOBILES.— Lond.    "Elec.     Rev.,"    August    5.— An    ab 
stract  of    Hospitaller's  paper  noticed  in  the  "Digest"  August  6. 


FREIGHT  TRAFFIC  ON  SUBURBAN  TROLLEYS.  Bon 
ner.  "Elec.  Eng.,"  August  18. — A  plea  for  the  introduction  oE  a 
system  of  fi tight  trafSc  on  suburban  trolleys.  He  shows  the  rel- 
atively grert  cost  of  moving  freight  by  horses  over  ordinary  roads, 
giving  a  tabic  of  actual  observations  of  the  cost  of  moving  i  ton 
I  mile  over  dififerent  pavements,  including  rails;  the  average  cost 
of  transportation  by  animal  power,  based  on  many  statistics,  is 
about  25  cents  per  ton  mile.  He  recommends  a  system  in  which 
the  freight  is  loaded  on  what  he  calls  rail  wagons,  which  are  drawn 
by  horses  and  are  then  run  on  a  low  truck  on  the  trolley  tracks,  on 
which  they  are  then  drawn  by  an  electric  locomotive.  See  The 
Electrical  World,  July  16,  1898,  p.  66. 

POWER  CONSUMPTION  IN  ELECTRIC  RAILROAD- 
ING. Dodd.  "Elec.  Eng.,"  August  18.— A  reprint  of  the  article 
noticed  in  the  "Digest"  February  19.  He  calls  attention  to  the 
fact  that  so  much  more  power  seems  to  be  required  on  trolley 
cars  than  on  the  horse  cars  formerly  used,  and  makes  an  analysis 
of  the  losses  occurring  in  street  railway  eperation  to  show  that  the 
power  used  is  no  greater  than  might  be  expected. 

TROLLEY  LIGHTERS.  Hibbard.  "Sc.  Am.,"  August  6.— 
He  proposes  the  use  of  a. system  of  lighters  for  the  Chicago  River, 
which  are  to  be  operated  by  a  propeller  driven  with  currents  from 
trolley  wires.  He  proposes  four  lines  of  double  trolley  wires,  two 
along  the  centre  and  one  along  each  dock;  the  motors  could  also 
be  Ui-cd  to  furnish  power  to  unload  the  boats. 

CAST-WELDED  JOINTS.— "El'ty,"  August  17.— A  reprint 
without  the  illustrations  of  the  article  noticed  in  the  "Digest"  last 
week. 

ACCUMULATION  TRACTION.     Bayly.     "Elec.    Rev.,"  Au- 
gust 17. — An  illustrated  description  of   the  Madeleine  line  in  Paris.  . 
(Other  descriptions  have  already  been  referred  to.) 

ACCUMULATORS  FOR  ELECTRIC  CARRIAGES.  Niblett. 
'•Elec.  Rev.,"  August  17. — An  article  describing  recent  improve- 
ments in  accumulators  for  such  vehicles. 

ELECTRIC  VEHICLES.— "Elec.  Eng.."  August  18.— Brief,  il- 
lustrated descriptions  of  the  "Arrierican"  vehicles  made  by  a  com- 
pany in  Indianapolis. 

Installations,  Systems  and  Appliances. 

INSTALLATIONS  IN  THE  FRENCH  ALPS.— "L'Eclairage 
Elec,"  July  30. — Tables  of  statistics.  There  are  sixty  electric 
lighting  installations,  representing  4600  horse-power,  of  which  3.300 
a'-e  furnished  by  water  powder;  forty-four  use  the  continuous  and 
twenty-one  the  alternating  current,  with  two  using  tri-phase  cur- 
rci'ts  and  the  rest  combinations  of  these.  For  the  transmission 
of  energy  there  are  fifteen  installations,  representing  5500  horse- 
power, practically  all  of  it  being  water  power;  seven  use  the  coii- 
tinuoiis  cunent  and  six  the  simple  alternating  current,  one  the  bi- 
phase and  one  the  tri-phase  current.  ' 

ACCUMULATORS  FOR  LIGHTING  AND  TRACTION. 
Davenjiort.  Lond.  "Elec.  Rev.,"  August  5. — Some  brief  comments 
on  the  recent  paper  by  Rider  (see  "Digest"  July  30;  also  below). 
It  is  claimed  that  the  misuse  is  intentionally  or  unintentionally 
omitttd  in  the  paper;  these  misuses  account  for  most  of  the  preju- 
dices which  still  exist  against  accumulators,  and  to  tliese  he  calls 
attention;  many  of  the  bad  eflfects  caused  by  systematic  ovcr- 
charffing  might  be  obviated  by  the  use  of  automatic  switches.  To 
get  the  best  results  care  needs  to  be  taken  with  the  batteries  equal- 
ly as  with  a  steam  plant,  and  he  believes  many  of  the  failjires  of 
batteries  have  been  due  to  the  culpable  negligence  of  the  engineers 
tinder  whose  supervision  they  were. 

FRANKFORT.— Lond.  "Elec.  Eng.,"  August  5.— .A.  short  de- 
sctiplion  of  the  central  station. 


its  insulations,  both  between  the  circuits  and  between  them  and 
the  ground;  it  is  specially  adapted  to  the  200  volts  supply  systems. 
FUSES. — Lond.  "Elec.  Eng.,"  August  5. — An  answer  to  a  re- 
quest to  give  the  essentials  of  a  good  fuse  to  protect  street  mains 
from  short  circuits  on  consumers'  premises;  several  sketches  are 
given;  also  rough  curves,  showing  the  relation  between  the  fusing 
current  and  the  diameter,  the  fusing  current  and  the  length,  and 
the  ditfertnce  between  open  and  closed  fuses. 


OFFICE  BUILDING  PLANT.— "Amer.  Elec,"  August.— An 
IMustralcd  description  of  the  plant  in  the  Cushinan  building,  New 
York,  in  which  iteam  is  obtained  from  the  central  steam  station 
if)  that  city  and  used  in  steam  engines  to  generate  electrical  energy 
whiih  is  ii'.ed  for  lighting  and  elevator  service,  the  exhaust  steam 
being  used  for  heating.  Sec  The  Electrical  World,  July  30, 
1898. 

DETROIT  MUNICIPAL  PLANT.— "EIcc.  Eng.."  August  18. 
— .\n  abstract  of  the  1S9S  report  of  this  municipal  lighting  plant, 
about  which  there  has  been  much  discussion;  there  is  also  an  edi- 
torial discussion  of  it  in  the  same  issue.  Sec  The  Electrical 
World,  August  13,  1898. 

MADRID. — "Sc.  \m.  Sup.,"  .August  6. — An  illustrated  descrip- 
tion frnm  the  Lond.  "Engincer"o(  an  alternating  current  plant 
erected  by  an  English  firm. 

ACCUMUI.ATOKS  IN  LIGHTING  AND  TRACTION  SYS- 
TEMS. Ridci.  "Kl'ty,"  Augu-.t  17. — A  reprint  of  the  paper  no- 
ticed in  the  "Digest"  July  y>. 

ALTER  NATJNfi      CUKKI.NT       CONNECTIONS. -"Anur. 
Elec,"   August. — Two  full-pnge   plates  of    diagrams,   showing   the 
connections  in  polyphase  and  •iiiiiiile  riltcrnaling  current  systems. 
Wires,  Wlrlnx  and  Conduit«. 

APPARATUS  FOR  DISTKIIU  TING  SYSTEMS —Lond. 
'F.ltc.  Rev.,"  August  5 — A  brief,  illii»lratcd  descriplifin  of  a  new 
system  of    distriliuting  apparatus,  in  which  the  main   principle   Is 

/ 


HIGH-VOLTAGE  TRANSMISSION  LINE.  Dailey.  "Amer. 
Elec,"  August. — Some  practical  hints  concerning  the  erection  of 
such  lines. 

INTERIOR  WIRING.  Knox.  "Amer.  Elec,"  August.— A 
short  article  illustrating  the  methods  of  controlling  lights  and 
branches. 

Electro-Physics  and  Magnetism. 

CURRENT  AT  RUPTURE.  Arons.  "Wied.  Ann.,"  Decem- 
ber; abstracted  in  "L'Eclairage  Elec,"  July  30. — Instead  of  as- 
suming, as  is  generally  done  in  finding  the  equation  of  the  current 
at  rupture,  that  the  E.  M.  F.  is  annulled  or  the  resistance  becomes 
suddenly  infinite,  it  is  more  logical  to  suppose  that  this  variation 
has  a  certain  duration.  On  this  basis  he  deduces  some  equations 
and  applies  them  to  two  cases;  in  the  first  this  duration  is  greater 
than  the  time  constant  of  the  circuit,  and  he  then  finds  that  the 
current  decreases  from  its  initial  value  to  zero,  and  the  E.  M.  F. 
increases  from  zero  to  a  certain  value  (not  clearly  explained  in  the 
abstract,  but  presumably  the  product  of  the  initial  voltage  and  tne 
time  constant,  divided  by  the  difference  between  the  duration  and 
the  time  constant)  and  remains  finite,  its  limit  being  larger  the 
less  the  duration  differs  from  the  time  constant.  In  the  second 
case  the  duration  is  less  than  the  time  constant,  and  the  current 
will  then  decrease  from  the  initial  value  to  zero,  but  the  E.  M.  F. 
will  increase  indefinitely;  in  practice  it  will  increase  until  it  'oe- 
comes  sufficient  to  pierce  the  insulation.  The  effect  of  the  dura- 
tion is  shown  in  a  table  of  calculated  values  for  a  special  case,  tlie 
table  being  reproduced  in  the  abstract. 

MUTUAL  EFFECT  OF  TWO  SPARKS.  Karoly.  "Wied. 
Ann.,"  62,  p.  612;  abstracted  briefly  in  "L'Eclairage  Elec,"  July 
30,  and  "Science  Abstracts,"  July. — An  illustrated  description  ol  a 
lectuie  experiment. 

AIR  UNDER  POWERFUL  ELECTRIC  STRESS.  Trow- 
bridge. "Phii.  Mag.,"  August. — A  short  article  on  the  behavior 
of  air  and  rarefied  gases  under  powerful  electric  stress.  He  lately 
inci  eased  the  number  of  his  condensers  to  120,  thus  obtaining  an 
E.  M.  F.  of  3.000,000  volts.  The  initial  resistance  of  air  under 
these  circumstances  is  greatly  reduced,  and  the  curve  representing 
the  relation  between  spark  length  and  voltage  departs  from  a 
straiglit  line  beyond  1,200,000  volts,  approaching  the  axis  express- 
ing the  voltage;  thus  the  extreme  length  of  spark  in  air  with 
3,000,000  volts  is  6  5  feet,  whereas  it  should  be  10  feet  if  the  pro- 
portionality between  spark  length  and  voltage  had  been  main- 
tained. This  departure  from  proportionality  is  due  to  the  in- 
creased conducting  power  of  air;  a  powerful  brush  discharge 
passes  to  the  floor  and  walls;  portions  of  the  discharge  are  shunt- 
ed through  the  surrounding  air;  with  still  higher  voltages  it  is 
probable  that  the  resistance  of  air  would  be  of  the  order  of  n-et- 
als.  The  initial  resistance  also  of  highly  rarefied  media  diminishes 
in  a  similar  way;  thus  a  Crookes  tube  which  resisted  the  passage 
of  an  8-inch  spark  is  brilliantly  lighted  by  3.000.000  volts;  one  dis- 
charge lasting  a  millionth  of  a  second  is  sufficient  to  obtain  a  pho- 
tograph ot  the  bones  of  the  hand.  The  electrostatic  field  in  the 
neighborhoood  of  the  apparatus  is  extremely  powerful;  long 
sparks  can  be  drawn  from  neighboring  metallic  masses.  The  be- 
havior of  air  and  rarefied  gases  with  powerful  electric  stress  is 
analogous  to  that  of  elastic  bodies  under  mechanical  stresses;  the 
initial  resistance  of  air  steadily  diminishes  with  powerful  electric 
stresses,  and  under  disruptive  discharges  sinks  to  2  or  3  ohms; 
thi.s  leads  to  a  rapid  change  of  potential  producing  the  electro- 
magnetic im|)ulses,  which,  we  have  reason  to  believe,  are  the 
source  of    the   X-rays. 

CONTACT  RESISTANCE.  Branly.  Lond.  "Elec,"  Au- 
gust 5;  abstracted  from  "Coniptes  Rendus,"  July  25. — A  brief  ab- 
stract gf  an  .Acadenr.  paper  describing  experiments  with  sin'.llar 
metals  as  distinguished  from  his  former  experinunts  with  dissimi- 
lar metals.  In  the  c;.sc  of  aluminuin,  iron  and  hisnuuh  the  resist- 
ance was  low,  if  the  discs  forming  the  piles  arc  placed  on  one  an- 
I'ther  gently,  but  if  droppedon  each  other  with  a  slight  shock  and 
then  subjected  lo  the  same  pressure  as  before  the  value  of  the  rc- 
'iislancc  increased  ciiorn^ously.  No  attempt  is  made  to  account  for 
the  phenomenon. 

HALL  I'.I'FI'.CT  IN  LIQUIDS.  I-.veidingen.  "Proc.  Acad.." 
Amsterdam:  abstr.uted  briclly  in  Lond.  "Ivlec,"  August  .S. — .An 
in"|)ortanl  toiiuibution  to  the  discussion;  he  determined  the  theo- 
retical value  of  the  effect  in  a  given  electrolyte;  the  results  in  con- 
crete cases  do  not  agree  with  the  cxperiniental  values  obtained  by 
I'.agard. 

(;AMM.\  I'UNCTION  applied  to  an  I'LECTRO- 
STATIC  I'RfMILEM.  Jnde.  "Phil.  Mag.,"  August.— Maxwell 
gives  an  eqiiption  tor  llic  ili-itribulion  of  electricity  on  a  pair  of 
freely  charged  siihrrrs  in  contact,  but.  except  when  the  spheres  arc 
c<|ual,  the  results  cannot  lie  calculated  by  ordinary  algebra;  In  the 
present  short  article,  which  is  of  n  nialheniatical  character,  he  shows 
th,'it  (he  rcMilts  may  he  obt.iiiicil  by  iiu-.iiis  of    the  g.iiinii.i  fiiiiclion. 
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ATMOSP'llFRIC     ELECTRICITY.      Clianveau.      "E'Elec, 
■VuRiist  6— An   abstract  of    a   Fiench   Physical   Society   paper   on 
the  diurnal  variations  of    the  atmospheric  electricity;  he  gives  the 
results  of   observations  extending  over  several  years  at  the  meteoro- 
logical bureau  and  on  the  Eittel  Tower. 

HECTRICITV  .A.ND  LIFE.  Solvay.  "Bui.  Acad.  Roy. 
Bcl'n'que"  No.  5:  abstracted  briefly  in  Lond.  "Elec."  August  5.-- 
An  announcement  that  two  important  organic  syntheses  have  been 
obtained  tlectricalb  ;  one  is  a  sugar,  which  was  made  Irorn  the 
mixture  of  cue  volume  of  dry  and  pure  carbonic  acid  and  t\\o 
volumes  of  hydrogen,  contained  in  an  ordinary  Berthelot  ozone 
tube  by  the  action  of  a  brush  discharge  kept  up  for  five  hours;  the 
process  may  be  compared  with  that  of  the  formation  ot  sugar  111 
plants  under  the  induence  of  sunlight.  The  other  product  is  urea, 
which  is  made  from  one  volume  of  carbonic  acid  and  two  volumes 
of    dry  ammonia. 

LUMINOUS  EFFICIENCIES  OF  THE  RARE  OXIDES. 
Chateiifr  and  Bondouard.  -L'Eclairage  Elec,"  July  30.— An  ab- 
stract of  a  French  .\cademv  paper  discussing  the  numerous  theo- 
ries to  explain  for  the  great  efficiency.  They  claim  that  each  of 
the  theories  is  in  contradiction  with  direct  observation,  and  that 
the  ordinary  )aws  of  radiation  sultice  for  accounting  for  the  high 
luminous  etikiency  of  the  rarefied  oxides  at  incandescence.  In 
conclusion  they  say  that  the  theory  may  be  stated  as  follows:  The 
hood  is  composed  of  a  material  of  which  the  emissive  power  at 
the  existing  temperature  is  different  for  the  different  radiations. 
The  good  efficiency  is  due  to  the  very  great  emissive  power,  in  the 
neighborhood  of  unity  for  the  blue,  green  and  yellow  rays  and  less 
for  the  red  and  much  less  for  the  infra  red  rays;  the  proportion  ot 
energy  radiated  as  visible  rays  is  therefore  very  great;  however, 
the  absolute  ^alue  of  the  energy 'thus  radiated  in  the  luminous 
form  is  less  than  that  which  would  be  emitted  by  a  black  body  at 
the  same  teinnerature. 

EVIDENCE  TH.IT  ROENTGEN  R.AYS  ARE  ORDINARY 
LIGHT.  Stoney.  "Phil.  Mag.,"  August.— A  short  article  sup- 
plying an  omission  in  his  paper  in  the  June  number  of  that  mag- 
azine and  giving  the  following  summary  of  the  results  arrived  at 
in  that  paper:  "Rontgen  rays  consist  of  two  distinct  undulations,, 
which  present  themselves  in  succession.  They  are  an  irregular 
progression  of  independent  pulses  in  the  first  part  of  their  course 
—from  the  target  upon  which  the  cathode  rays  impinge  up  to  the 
object  which  is  being  skiographed.  Beyond  that  object,  between 
it  and  the  fluorescent  screen,  they  are  a  different  undulation.  For, 
as  proved  in  the  June  number  of  the  magazine,  the  radiation  from 
the  target  is  the  same  physical  (and  not  merely  kinematical) 
event  as  the  simultaneous  advance  over  the  same  ground  of  trains 
of  waves,  some  of  long,  others  of  short  wave  lengths.  Since  the 
resolution  into  these  trains  of  waves  is  physical  the  trains  advance 
independently  of  one  another;  so  that  if,  by  any  contrivance,  some 
of  them  can  bo  stopped,  the  rest  w^ill  be  unafifected  and  will  pro- 
ceed. Now  the  flesh  of  the  hurrftn  hand  is  a  contrivance  of  this 
kind;  it  is  opaque  to  the  wave  lengths  of  all  visible  light  and  of 
much  ultra-violet  light,  but  allows  waves  that  are  below  a  cer- 
tain limit  of  shortness  to  pass  through  it.  Accordingly,  the  trains 
of  sufficiently  short  wave  lengths  are  the  only  physical  constitu- 
ents of  the  first  undulation  which  can  get  past  this  obstacle;  and 
are  what  produce,  by  their  co-existence  in  the  space  beyond,  that 
second  part  of  the  Rontgen  undulation  which  lies  between  the  ob- 
ject and  the  fluorescent  screen." 

DISTRIBUTION  OF  CHARGES  IN  GEISSLER  TUBES. 
Riecke.  "Wied.  Ann.,"  63,  p.  220;  abstracted  briefly  in  "L'Eclair- 
age Elec,"  July  30. — He  deduces  formulas  for  calculating  th?  volt- 
ages and  charges  along  the  length  of   a  tube. 

^POTENTIAL  GR.\DIENT  IN  GASES.  Capstick.  Lond. 
"Elec,"  August  5;  abstracted  briefly  from  the  "Proc  Roy.  Soc," 
No.  39S. — When  the  pressure  in  the  tube  is  a  few  millimeters  there 
is  a  rapid  flow  of  potential  near  each  of  the  electrodes,  with  a 
more  gentle  fall  in  the  space  between.  He  made  some  experi- 
ments to  find  some  connection  between  the  cathode  fall  and  other 
physical  properties  of  the  gas. 


DISRUPTIVE  DISCHARGE.  Steinmetz.  "Amer.  ,  Elec.,"' 
August. — A  diagram  giving  the  relation  between  the  striking  dis- 
tance and  the  disruptive  discharge  for  currents  from  an  iron-clad 
alternator  and  a  smooth-core  alternator.  The  discharges  were  be- 
tween the  fine  points  of  sewing  needles;  between  balls,  plates  or 
rounded  conductors  the  distance  is  very  nearly  the  same  for  volt- 
ages above  100,000,  but  is  very  much  less  for  low  voltages;  the  dis- 
charge between  needle  points  is  said  to  be  much  more  reliable  for 
fairly  low  voltages  than  between  balls,  which  is  the  reason  why 
needles  were  used;  temperature,  moisture,  etc.,  seem  to  have  no 
noticeable  efl^ect  on  the  striking  distance  between  sharp  points. 

ROENTGFN  LIGHT  NOTES.  Rollins.  "Elec.  Rev."  Au- 
gust 17. — In  this  continuation  of  his  long  serial  he  shows  the  fal- 
lacy of  using  the  equivalent  air  spark  as  a  measure  of  the  de- 
gree of  vacuum  in  a  Riintgen  tube:  other  data  should  accompany 
this  statement ;  for  instance,  the  striking  distance  will  be  different 
whether  a  static  m.nchine  or  induction  coil  is  used,  also  with  dif- 
ferent types  of  induction  coils;  at  the  exhaustion  required  the  re- 
sistance of  the  tube  as  measured  by  the  equivalent  spark  in  air  is 
inversely  proi)ortional  to  the  voltage:  the  lower  the  voltage  the 
liigher  the  v.TCuum  must  be  to  produce  an  equal  radiation.  He 
shows  thjit  covering  the  target  with  aluminum  gives  no  better  re- 


sults than  platinum.  The  diaphragm  for  sharpening  the  shadows 
cast  he  now  makes  of  glass  half  an  inch  thick  instead  of  metal, 
as  usual.  Instead  of  using  the  water  to  cool  the  target  it  is  suffi- 
cient for  moderate  currents  to  use  a  copper  stem  attached  to  the 
target  to  carry  ofl:    the  heat. 

Electro-chemistry  and   Batteries. 

DEPENDENCE  OF  THE  E.  M.  F.  ON  THERMO-ELEC- 
TRIC D  \TA  Platner.  "Elektrochem.  Zeit.,"  Aug.— The  first  part 
of  an  article  on  the  dependence  of  the  E.  M.  F.  of  a  galvanic  cell  on 
the  thermo-electric  data.  The  dependence  of  the  one  on  the  other 
may  be  calculated  from  HelmhoUz's  well-known  formula;  this  con- 
tains a  term  which  may  be  either  negative  or  positive,  and  which  de- 
pends on  the  increase  of  temperature;  relatively  little  seems  to  be 
known  about  this  term.  He  discusses  the  nature  of  this  source  of 
energy  it  has  been  suggested  that  it  was  due  to  the  Peltier  efTect, 
but  he  shows  that  this  does  not  explain  it,  as  in  some  cells  the  quan- 
tity is  positive.  Moreover,  it  is  not  quite  correct,  as  assumed  in 
the  Helmiioltz  formula,  that  the  thermic  equivalent  for  the  chemical 
process  is  independent  of  the  temperature.  All  this  shows  that  oiir 
knowledge  of  the  conversion  from  chemical  into  electrical  energy  is 
stdl  quite  incomplete.  He  then  begins  the  description  of  researches 
which  he  made  to  elucidate  this  point;  to  measure  the  temperature 
exactly  the  metal  of  the  thermometer  was  used  as  one  of  the  elec- 
trodes' The  results  so  far  seem  to  lead  to  the  assumption  that 
there  is  no  real  difference  between  galvanic  cells  and  the  so-called 
thermopiles,  and  that  there  is  no  necessity  to  assume  two  different 
kinds  of  processes  of  generation.  He  promises  to  give  the  results  ot 
his  investigations  in  the  next  portion  of  the  article. 

ELECTROLYTIC  THEORIES.  Edser.  Lond.  "Elec.  Eng.," 
A.u<^ust  5— In  this  continuation  of  his  serial  he  discusses  electro- 
ivtic  refining  of  metals,  the  Thompson  law  for  calculating  the  E.  M. 
F.  of  a  cell  and  the  distinction  between  reversible  and  irreversiule 
cells. 

CHLORINE  AND  CHLORATE.  Hargreaves  "Zeit.  f.  Elek- 
trochemie,"  August.— A  reply  to  a  recent  article  by  Lunge;  it  is 
theoretical  in  character. 

OZONE.  Andreoli.  Lond.  "Elec  Rev.,"  August  5.— A  brief 
reply  to  the  article  bv  Kershaw  noticed  in  the  "Digest  last  week. 
He  claims  that  the  data  concerning  the  yield  of  the  Otto  and  the 
Yarnold  ozonizers  are  questionable,  and  that  the  figures  obtained 
were  due  to  defective  and  inaccurate  methods  in  the  determination 
of  the  ozone  produced;  the  results  obtained  by  such  an  analysis  de- 
pend greatlv  on  the  methods  employed,  and  errors  of  50  to  80  per 
cent  are  easily  made;  he  personally  challenges  the  accuracy  of  the 
fi<rures  given.  He  claims  that  the  calculations  of  Kershaw  concern- 
in°g  the  comparative  action  of  the  various  bleaching  agents  have  no 
value  whatever,  for  the  reason  that  ozone  is  not  applied  like  the 
other  bleaching  material.  In  a  previous  paper  he  said  that  ne- 
coloration  bv  ozone  alone  is  a  myth. 

TREATMENT  OF  ARGENTIFEROUS  LEAD  Hesse. 
Lond.  "Engineering,"  Aug.  5-— A  brief  extract  of  an  article  from  a 
German  journal  in  which  he  states  that  experimental  work  with  an 
8-hp  installation  has  been  successful  and  the  estimates  show  that 
the  process  can  be  worked  to  yield  a  large  profit  The  zmc-silver 
alloy  used  contains  10  to  12  per  cent,  of  silver;  the  solution  is  a 
neutral  or  slightlv  basic  zinc  sulphate;  the  deposit  of  zmc  was  satis- 
factory when  the  electrolyte  was  free  from  impurities,  but  only 
then-  purity  of  the  electrolyte  is  the  principal  factor  for  obtaining 
proper  depbsit  of  zinc;  the  electrolyte  was  systematically  aerated  to 
precipitate  metallic  impurities  as  oxides;  the  silver  passed  into  the 
anode  slimes.  He  doubts  whether  the  electrolytic  separation  of 
zinc  is  profitable  except  in  the  case  of  zinc  and  silver  alloys. 

UTILITY  OF  PRIMARY  BATTERIES;— Lond.  "Elec 
August  •;— \  long  editorial  in  defense  of  the  primary  battery.  The 
electric  light  did  not  lead  to  the  abolition  of  candles,  and  similarly 
the  dvnam6  does  not  necessarily  lead  to  the  abolition  of  the  primary 
battery,  for  which  it  is  claimed  that  there  is  a  legitimate  place  which 
is  better  filled  bv  it  than  by  any  other  generator.  Considerable 
advance  could  be  made  if  local  action  and  polarization  could  be 
minimized  or  eliminated,  or  if  it  were  possible  to  use  cheaper  m,a- 
terials-  there  is  nothing  inherently  impossible  or  even  improbable 
in  a  well-organized  company  being  run  successfully  on  the  merits 
of  a  new  primary  battery;  it  is  not  claimed,  however,  that  the  bat- 
tery to  do  this  has  vet  been  invented ;it  is  thought,  however,  that  the 
new  one  which  is  being  at  present  brought  out  in  England  (the 
Row'botham,  see  "Digest"  last  week)  possesses  in  many  respects  the 
elements  of  commercial  success.  Local  action  is  said  to  be  pre- 
vented when  the  cell  is  not  in  use  by  the  fact  that  the  water  is  kept 
in  circulation  through  the  space  containing  the  iron;  when  run- 
ning, the  current  generated  in  the  porous  tubes  forces  the  acid  into 
the  outer  chamber,  but  when  there  is  no  current  there  is  no  pres- 
sure, and  every  trace  of  acid  is  then  flushed  out  by  the  water.  Ac- 
cording to  Prof.  Thompson  the-e  is  no  polarization  when  in  use 
and  no  local  action  when  lying  idle.  It  appears  that  the  initial  out- 
lay is  considerablv  below  the  cost  of  a  small  steam  or  gas  driven 
plant,  and  according  to  the  tests  the  cost  of  attendance  will  be 
much  less  than  for  the  usual  isolated  plant;  the  estimated  cost  will 
be  higher  when  oiilv  small  quantities  of  the  materials  are  used.  The 
success  of  a  new  battery  does  not  rest  on  whether  a  current  can  be 
generated  for  12  cents  or  37  cents  per  kilowatt  hour,  as  there  is  a 
field  at  even  the  latter  rate,  but  the  success  must  depend  entirely 
on  whether  it  cp.n  be  installed  and  used  continually  without  incon- 
venience from  frequent  repairs,  without  bad  odors  or  falling  volt- 
age. 
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TRANSITION  CELL.  Cohen.  ''Zeit.  f.  Phys.  Chem.;"  noticed 
briefly  in  the  Lond.  -Elec.  Eng.,"  August  5.— He  describes  an  elec- 
tric cell  in  which  the  E.  M.  F.  is  produced  by  means  of  electrodes 
placed  in  sanirated  solutions  of  the  two  forms  of  a  compound  ca- 
pable of  undergoing  a  transition  change;  also  an  element  in  which 
the  temperature  coefficient  changes  abruptly  at  the  transition  tem- 
perature; no  further  information  is  given  in  the  abstract.  Another 
class  of  cells  is  of  the  following  type:  "Electrode  reversible  with 
respect  to  the  anion-saturated  solution  in  presence  of  stable  solid 
phase — electrode  reversible  with  respect  to  the  cation." 

.ARRANGEMENT  OF  AN  ELECTROPLATING  PLANT. 
Uike.  "Eng.  and  Min.  Jour.."  August  6.— A  short,  illustrated  de- 
scription of  the  arrangement  of  a  model  electroplating  and  polish- 
ing plant  of  the  usual  capacity,  showing  also  how  the  various  con- 
nections should  be  made. 

RECOVERY  OF  GOLD  FROM  CYANIDE  SOLUTIONS. 
Cowper-Coles.  "Eng.  and  Min.  Jour.,"  August  6.— A  long  abstract 
of  a  paper  noticed  in  the  "Digest"  June  25,  in  which  he  recom- 
mends the  use  of   an  aluminum  cathode. 

ZINC  EXTRACTION  PROCESS.  Threlfall.  "El'ty,"  August 
17. — A  reprint  of    the  article  noticed  in  the  "Digest"  August  13. 

Units,  Measurements  and  Instruments. 

EFFICIENCY  MEASUREMENTS  OF  DYNAMOS.  Bunet. 
Lond.  "Elec.  Rev.,"  August  5;  reprinted  in  "El'ty"  (N.  Y.)  August 
17. — A  long  abstract  of  an  article  from  the  "Rev.  Phys.  et 
Chemie."  He  describes  various  methods  of  measuring  the  efficien- 
cy and  discusses  their  relative  advantages  and  disadvantages;  he 
divides  them  into  two  classes,  one  in  which  the  energy  consumed 
and  delivered  is  measured,  and  the  other  in  which  either  of  these 
and  the  losses  are  measured;  the  methods  themselves  are  well 
known.  He  discusses  the  question  of  the  relative  efficiencies  of 
the  same  machine  as  a  dynamo  and  as  a  wattmeter,  concluding  that 
if  in  each  case  it  is  run  so  that  the  induced  E.  M.  F.  is  the  same, 
with  ihc  same  currents  through  the  armature  and  magnets,  then  the 
speed  and  magnetic  flux  will  also  be  the  same;  the  resistance  losses 
and  those  due  to  friction,  hysteresis  and  eddy  currents  will  also  be 
the  same;  formulas  for  the  efficiency  of  the  dynamos  and  for  the 
motor  are  then  given  and  are  very  nearly  equal;  he  assumes  the 
lead  of  the  brushes  to  be  the  same  and  that  the  armature  reaction 
requires  ihe  same  compensating  ampere  turns  and  excitation,  claim- 
ing that  this  is  borne  out  by  his  experience;  editorially,  preference 
is  given  to  adjusting  the  exciting  currents  until  the  speed  is  iIk 
same,  when  the  motor  is  supplied  with  current  with  a  terminal  volt- 
age equal  to  the  terminal  voltage  of  the  dynamo  plus  twice  the  cal- 
culated drop  in  volts  in  the  armature.  It  is  often  held  that  the 
Swinburne  method,  in  which  the  losses  are  measured,  gives  too 
high  an  efficiency,  but  Bunet  gives  figures»of  tests  by  the  Swin- 
burne and  other  methods  which  show  that  this  is  not  so  to  any  ap- 
preciable extent;  these  figures  are  reproduced  in  the  abstract.  The 
well-known  Hopkinson  method  is  next  discussed;  instead  of  the 
dynamometer  for  nicasuring  the  lost  power,  the  method  has  been 
modified  so  that  the  energy  required  to  make  up  the  losses  is  sup- 
plied by  a  dynamo  which  Is  connected  cither  in  parallel  or  in  se- 
ries with  the  generator  under  test;  in  the  former  case  it  must 
supply  current  at  the  same  voltage,  and  in  the  latter  case  it  must 
carry  the  main  current  in  its  armature;  Bunet  recommends  the 
former  because  it  is  easier  to  regulate  the  speed  of  the  machines. 
The  proper  way  of  deducing  the  efficiency  of  each  of  the  machines 
from  the  combined  efficiency  found  from  this  test  has  given  rise  to 
much  discussion;  he  states  that  if  the  square  root  of  the  combined 
cflicicncy  is  taken  as  the  efficiency  of  each  machine,  an  error  of  as 
much  as  2  per  cent,  may  be  made;  he  makes  recommendations  con- 
cernini?  the  best  conditions;  but  it  is  thought  that  there  is  no  ap- 
preciable error  in  Assuming  the  hysteresis,  eddy  current  and  friction 
losses  to  be  the  same  in  both ;  he  gives  an  equation  for  the  clli- 
cicncy  when  the  current  in  the  motor  armature  is  greater  than  that 
in  the  j^encralor  armature:  editorially,  it  is  preferwd  to  calculate 
the  resistance  losses,  deduct  them  and  allot  half  the  remainder  to 
each  machine  as  the  sum  of  the  friction  and  core  losses,  after  which 
the  efficiency  is  calculated  like  for  the  Swinburne  method.  When 
the  auxiliary  dynamo  is  connected  in  series  with  the  machines 
under  !<-st  the  bc^t  condilifms  are  those  which  make  the  mean  of 
the  voltage  at  the  dynamo  and  motor  armatures  equal  to  the  nor- 
mal voltaKC;  it  is  preferable  to  soiiaraltly  excite  the  magnets  in  this 
tcsl,  reilucing  the  cxcilalion  of  tlic  dynamo  and  increasing  tha' 
the  motor  so  that  Ihc  machines  may  run  at  normal  speed;  the  cur- 
rents in  both  armatures  arc  then  the  same,  as  are  also  the  friction 
and  other  losses.  It  is  thought  that  thr  Swinburne  and  lloiikinsun 
methods  arc  far  ahead  of  any  others  in  accuracy,  and  the  choice  be- 
tween them  is  determined  by  which  is  the  more  convenient  in  a  par- 
(icular  case;  if  only  one  machine  \s  In  }n-  tested  the  Swinburne 
method  is  the  best;  the  resistance  shoiiM  be  measured  liol ;  the 
Hopkinson  methficl  is  preferable  where  two  similar  machines  are 
avail.-ible;  no  difTuulty  wan  found  in  making  the  test  uniler  good 
conditKins  with  the  auxiliary  dynamo  in  series;  so  little  difference 
was  found  in  the  two  methods  that  cither  may  be  used,  depending 
on  the  aiixili.iry  dynamo  at  one's  disposjd, 

COMPARISON  OF  LOW  KKSISTANCF.S.  Callenrtar.  I.on.l 
"Elec,"  August  5.—  A  rommiiniralion  on  such  comparisons  will) 
the  polcntiomelcr.  with  special  reference  to  Ihe  rerrni  remarks  of 
Fisher  fscc  "Digest,"  August  f>).  The  poteiiiiomrirr  method  is 
most  at  a  disadvantage  in  the  time  required;  with  very  low  resist- 


ances large  testing  currents  are  required,  which  are  seldom  found 
where  they  are  wanted;  for  comparing  unequal  resistances  he  finds 
the  Nalder  instrument  more  convenient  than  Crompton's.  The  best 
method  of  comparing  two  unequal  resistances  by  means  of  the 
Crompton  potentiometer  is  to  shunt  the  larger  of  the  two  w'ith  a 
finely  subdivided  ratio  box  or  slide  of  relatively  high  resistance  and 
to  find  by  means  of  the  ratio  slide  what  fraction  of  the  voltage 
on  the  larger  resistance  is  equal  to  that  on  the  smaller;  the  po- 
tentiometer is  merely  used  as  a  test  of  equality  and  the  accuracy  of 
the  measurement  depends  on  the  accuracy  of  the  reading  of  the 
balance  point  on  the  slide;  this  method  reduces  the  time  of_  ob- 
servation to  a  minimum  and  greatly  diminishes  the  trouble  arising 
from  variations  in  the  testing  current;  the  advantage  is  that  only  one 
balance  point  has  to  be  found  for  the  comparison  of  two  resistances; 
in  the  majority  of  cases,  however,  it  is-much  simpler  and  better  to 
discard  the  potentiometer  with  its  two  separate  sources  of  steady 
currents  and  to  use  only  the  ratio  slide  by  the  bridge  method,  so  as 
to  be  entirely  independent  of  batteries  and  steady  currents.  For 
accurate  work  a  great  advantage  of  the  bridge  method  as  com- 
pared with  the  potentiometer  method,  in  addition  to  its  simplicity 
and  independence  of  the  .steadiness  of  the  current,  lies  in  the  su- 
perior ease  with  which  the  error  arising  from  accidental  thermo- 
electric efi^ects  may  be  eliminated;  the  potentiometer  cannot  be 
used  with  satisfaction  for  comparing  resistances  of  the  order  of 
10  microhms,  without  taking  into  consideration  the  thermo-electric 
effects;  it  is  advisable,  then,  to  redvice  the  current  to  about  one- 
hundredth  of  its  normal  by  means  of  an  outside  resistance;  ai^n 
use  a  different  galvanometer  than  that  usually  employed;  the  small 
differences  of  potential  due  to  temperature  cannot  be  neglected,  but 
the  errors  are  eliminated  by  using  the  bridge  method  in  the  usual 
manner. 

METALLIC  RESISTANCES.  Scott.  Lond.  "Elec.  Rev.,"  Au- 
gust 5. — The  conclusion  of  his  article  (see  "Digest,"  August  13). 
Expanded  metal  made  of  sheet  wrought  iron  may  also  be  used,  and 
is  preferable  to  wire  netting  in  some  cases,  as  it  is  stiffer;  it  will 
dissipate  energy  at  the  rate  of  200  watts  per  pound  weight;  a  suit- 
able size  is  8  feet  long,  18  inches  wide,  with  a  quarter-inch  mesh; 
the  carrying  capacity,  resistance,  weight  and  price  are  given  in  a 
table;  for  a  thickness  of  No.  16  B.  VV.  G.  the  carrying  capacity 
per  inch  of  width  is  95  amperes,  the  resistance  of  a  piece  I  inch 
wide  and  l  foot  long  is  0.0025  ohms;  the  weight  of  this  piece  is 
3.5  ounce,  and  the  approximate  price  per  square  yard  is  63  cents. 
Expanded  metal  also  affords  an  excellent  protection  to  resistances 
built  of  wire  spirals.  For  very  large  currents,  as  those  used  for 
electrolytic  work,  it  is  generally  more  convenient  to  use  copper, 
as  its  smaller  cross  section  facilitates  the  mechanical  construction. 
Field  coil  regulators  are  often  made  with  wire  wound  on  a  sia  ■ 
centre  and  fitted  with  sliding  contacts;  one  of  these  is  illustrated. 
Ordinary  wire  coil  resistances  are  usually  fixed  in  a  vertical  posi- 
tion to  get  rid  of  the  sag,  but  for  keeping  cool  the  horizontal  posi- 
tion is  the  best;  the  proper  distances  between  the  supports  is  often 
neglected;   the   best  practice   in   this   direction   is   shown   approxi- 
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mately  in  the  accompanying  diagram,,  of  which  no  further  explana- 
tion is  given  (the  gauge  numbers  evidently  refer  the  B.  W.  G.).  It 
is  a  mistake  to  skimp  the  ironwork  in  a  resistance  frame,  as  it 
is  a  great  heat  dissipator,  iron,  for  instance,  absorbing  about  2000 
foot  pounds  of  heat  units  to  raise  one  pound  from  zero  to  100°  C. 
.'\  frame  which  can  be  built  up  without  the  necessity  of  making  pat- 
terns is  ilhislrated,  it  being  made  of  T^iron  bent  in  the  form  of  a 
rectangle.  Siemens  &  Co.  inclose  wire  spirals  in  iron  tubes  filled  in 
with  fine  sanil;  ihe  General  ICleclric  Company's  (.\niei'ican)  and  the 
Cariieiiter  resistances  are  described. 


CALCULATION  OF  THE  JOINT  RESISTANCE  OF  CON- 
DUCTOKS.  Ross.  "West,  h.lec.,"  August  13. — For  calcuhiting 
the  joint  resistance  (in  parallel)  he  gives  the  following  rule:  .Add 
Ihe  reciprocals  of  the  resistances  and  then  lake  ihe  reciprocal  of 
Ihe  fraction  thus  obtained.  (This  is  nothing  more  than  the  well- 
known  rule  to  .idil  their  conductivities  and  then  change  the  con- 
ductivity inlii  risisl.Mice.) 

Telegraphy,   Telephony    and   Sij^nals. 

TI'.LFGKAJ'IIIC  LIGiriNlNi;  AKRI'STl'.KS.  Voiscnat. 
"Ann.  Telegra|iliiques,"  January- I'ebriiary;  abslracled  by  I'ierard 
in  "l.'lOic,"  July  ,v>. — After  a  discussion  of  the  work  of  Lodge 
in  this  direrlinn  he  gives  the  experiences  which  have  been  li.id 
with  the  various  tvpes  ot  arresters.  His  conclusions  are  that  tele- 
graphic lines  should  be  considered  as  being  exposed  In  two  kinds  of 
currents  very  difTerent  from  each  other  in  their  method  of  action — 
high-fretiuenry  currents  and  curienrs  which  vary  relatively  slowly; 
llii-sc  two  currents  can  surceerl  each  other  actively  and  even  act 
simultaneonsly,  thus  profliicing  very  varied  effects.  The  Iransinis- 
•  ion  of  the  high  frequency  rurrenis  is  hindered  by  Ihe  impedance  ot 
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the  conduclors.  and  tlic  discharges,  bdng  oscillary  in  character, 
are  probably  dangerous  only  in  a  very  limited  district  near  the  point 
struck;  the  currents,  which  vary  slowly,  are  subject  to  Ohm's  law; 
they  have  their  effect  on  the  whole  length  of  lines  and  on  the  ap- 
paratus connected  to  them;  it  is  thought  that  there  is  no  other 
means  of  avoiding  their  evil  effects  except  by  some  means  of 
breaking  the  circuit.  Fuse  wires  and  discharge  arresters  are,  fliere- 
fore,  two  indispensable  pieces  ot  apparatus  to  protect  the  lines. 
Metallic  circuits  with  quite  symmetrical  conductors,  if  there  is  ab- 
solutely no  communication  with  the  earth  or  a  possibility  of  an 
accidental  ground,  have  no  need  of  protection  against  permanent 
currents,  and  fuses  are  therefore  superfluous,  but  the  discharge  ar- 
resters are  indispensable.  According  to  the  principles  which  he 
enunciates  interior  installations  should  be  protected  by  a  series  of 
protectors  on  the  lines  themselves  outside  of  the  building,  the 
only  one  inside  being  the  fusible  wire;  vacuum  protectors  are  of  no 
particular  use  except  on  conductors  having  no  connection  with 
the  earth.  The  exterior  and  interior  connections  are  then  briefly 
described,  the  latter  depending  upon  whether  the  apparatus  to  be 
protected  is  of  great  value  or  not,  and  on  the  liability  to  ligljtning 
discharges;  for  the  former  it  is  sufficient  to  use  a  good  discharge 
arrester,  a  useful  precaution  being  to  run  the  earth  wire  along  the 
same  path  as  the  line  wire,  and  in  case  of  single-wire  circuits  to 
attach  the  ground  wires  to  the  arrester;  when  great  protection  is 
required  it  is  well  to  use  two  or  three  successive  arresters  separated 
by  one  or  two  pairs  of  coils;  on  a  metallic  circuit  each  conductor 
should  be  thus  protected;  in  a  single-wire  circuit  it  is  preferab  ■ 
to  have  the  interior  wiring  a  metallic  circuit,  making  the  ground 
connections  through  the  arrester.  If  the  wires  pass  near  a  high- 
tension  circuit  the  fusible  cut-out  should  always  be  added. 

WIRELESS  TELEGR.VPHY  AND  COLLISIONS  AT  SEA. 
Branly.  "L'Elec,"  August  6. — A  short  Academy  paper.  In  apply- 
ing the  wireless  system  of  telegraphy  to  ships  at  sea  the  difficulty 
arises  that  the  transmitter  should  not  operate  the  receiver  on  the 
same  vessel;  he  has  shown  in  a  previous  paper  that  the  receiver 
may  be  protected  by  being  completely  enveloped  in  metal;  a  device 
might  be  arranged  so  that  the  receiver  is  automatically  covered 
when  the  circuit  of  the  transmitter  is  closed,  and  vice  versa;  not 
only  the  coherer,  but  the  whole  circuit,  must  be  included.  Such 
a  system  should  also  indicate  the  direction  of  the  other  vessel,  and 
whether  it  is  approaching  or  receding:  the  receiver  might  be  placed 
in  a  metallic  cage  open  only  on  one  side  and  capable  of  being 
turned;  the  direction  in  which  this  opening  points  when  the  bell 
rings  will  indicate  approximately  the  direction  from  which  the  elec- 
tric waves  come.  Experiments  analogous  to  those  described  in 
his  paper  read  July  4.  he  thinks,  would  surely  lead  to  the  use  of 
covers,  which,  by  a  comparison  of  the  effects,  will  enable  one  to  de- 
termine whether  the  distance  was  increasing  or  diminishing. 

LONG-SPAN  CABLE.'  Preller.  Lond.  "Engineering,"  A-igust 
5. — A  brief  description,  with  data,  of  a  long  span  across  the  Walen 
Lake  in  Switzerland,  which  is  the  longest  span  in  Europe.  The 
span  is  1.56  miles,  one  end  being  1180  feet  above  the  lake  and  the 
other  end  426;  the  greatest  dip  is  590  feet.  The  original  wire  broke 
during  a  storm  and  a  subsequent  one  broke  from  a  deposit  of 
snow;  this  was  replaced  by  a  cable  of  three  zinc-coated.  3-mm  steel 
wires,  weighing  462  tons  and  having  a  breaking  strain  of  3330 
pounds;  the  ends  are  suspended  from  a  movable  insulating  drum 
held  by  a  swivel,  so  that  vertical  and  horizontal  variations  take 
place  in  the  links,  and  not  in  the  cable;  the  total  cost,  including  . 
re-erection,  was  $100.  or  $40  per  km.  while  the  average  cost  of  an 
ordinary  double  2-mm  copper  wire  telephone  line,  including  poles 
and  re-erection,  is  about  $go  per  km,  and  $20  per  km  for  every  addi- 
tional two  wires.  Since  this  was  written  the  cable  has  broken 
again;  during  violent  gusts  of  wind  it  is  suddenly  lifted,  after  which 
it  falls,  producing  a  wave-like  motfon.  the  vibrations  being  trans- 
mitted from  the  upper  toward  the  lower  end,  like  in  the  cracking 
of  a  whip,  and  they  become  so  great  that  the  cable  is  fractured  at 
the  lower  end;  the  re-erection  of  the  cable  will  necessitate  its  being 
suspended  from  supports  placed  at  equal  heights  at  both  ends. 

PROTECTION  OF  RAILWAY  TRAFFIC— Lond.  "Elec. 
Rev.,"  .August  5. — A  brief  description  of  the  Chauvin  and  Baulan 
system,  which  was  noticed  in  the  "Digest"  May  28. 

TELEPHONE  SYSTEM  OF  THE  UNITED  KINGDOM. 
Raphael.  Lond.  "Elec."  August  5. — The  concluding  article  of  his 
long  series  (see  "Digest,"  June  11). 

PHONOPORE  PATENT  EXPIRING.— Lond.  "Elec,"  Au- 
gust 5. — A  note  stating  that  the  English  patent  10,990  to  Langdon 
Davies,  1884,  for  his  phonopore,  expires  August  6. 


Miscellaneous. 

LITHIN;  A  NEW  INSULATING  MATERIAL.— "Elcktro- 
chcm.  Zeit.,"  August.— The  tabulated  results  of  tests  made  by  the 
Reichsanslalt  of  this  new  insulating  material,  which  is  intended  to 
be  used  in  place  of  hard  rubber  or  fibre  whereviir  these  materials 
arc  no  longer  suitable.  One  of  the  chief  properties  is  its  inde- 
pendence of  the  effect  of  moisture,  a  plate,  for  instance,  immersed 
seventy-two  hours  in  water  increased  in  weight  only  0.41  per  cent. 
Both  insulation  and  breaking-down  tests  were  made,  the  forrner 
before  and  after  immersion  in  water.  A  plate  about  1.25  mm  thick 
was  pierced  with  9300  volts,  while  a  plate  about  I  cm  thick  with- 
stood 26,000  volts  for  fifteen  minutes  without  change. 

ELECTRICITY  AND  FIRE  D.\MP.  Couriot  and  Meunier. 
"L'Elec,"  July  30  and  August  6. — A  reprint  of  the  complete  Acad- 
emy paper,  which  was  noticed  in  the  "Digest"  June  11. 

CROMPTON  &  CO.'S  WORKS.— Lond.  "Elec,"  "Elec  Eng." 
and  "Elec.  Rev.,"  August  5. — A  well-illustrated  description  of  the 
new  works  of    that  company  at  Chelmsford. 

ABSTR.A.CTS.— The  "Elec.  Rev."  frequently  reprints  abstracts 
from  "Science  Abstracts,"  the  issue  of  Aiigust  17  containing  a 
number  of   these. 

Book  Review. 


FIRE  ALARM  SYSTEM.— "Elec  Eng.,"  August  18.— A  brief 
description  of  the  motor-generator  system  used  on  the  Chicago 
fire  alarm  circuits. 

AMERICAN  TELEPHONE  PRACTICE.  Miller.  "Amer. 
Elec,"  August.— An  illustrated  description  of  self-restoring  switch 
drops  as  used  in  this  country. 

PITTSBURG.  Fairchild.  "Elec.  Eng.,"  August  18.— .'\n  illus- 
trated descrii)tion  of   the  Bell  plant  in  that  city. 

TELEGRAPHY  AT  THE  OMAHA  EXHIBITION.— "We-' 
Elec."  August  13. — Illustrated  descriptions  of  some  of  the  ex- 
hibits. 


LA    TRACTION    ELECTRIQUE    SUR    VOTES     FERREES.       By  Andre 
Blondel  and  F.  Paul-Dubois.     Published  by  Librairie  Polytechnique  Baudry 
et  Cie.,   Paris,   France.     Two  volumes,  1700  pages,   1014  illustrations.     Price, 
50  francs. 
The  names  of  the  authors  of  this  work  are  a  sufficient  guarantee  of  its  relia- 
bility, and  its  completeness  is  well  indicated  by  the  number  of  pages.    The  work 
is  very  thoroughly  prepared,  a  short  chapte^r  given  to  the  history,  followed  by 
descriptions   of  suitable   roadways,  rolling  stock,   motors,   electric   locomotives, 
etc.    The  second  volume  contains  chapters  on  the  action  of  direct  current  trac- 
tion motors,  regulation  of  the  speed,  the  braking  of  electric  vehicles,  alternating 
current  systems,  etc.     An  almost  invaluable  part  of  the  work  is  the  complete 
classified  bibliography,  the  work  itself  being  rendered  much  more  valuable  by 
a  most  thorough  alphabetical  index  with  many  cross  references  carefully  worked 
out. 

Exhibits  at  the  Convention  of  the  Ohio  Electric  Light  Asso- 
ciation. 


THE  BRADFORD  BELTING  COMPANY,  Cincinnati,  Ohio,  was  ably  rep- 
resented by  Mr.  George  C.  Kunz. 

MR.  H.  E.  AuAMS  represented  the  Illinois  Electric  Company,  Chicago. 
This  is  a  comparatively  new  house,  but  its  managers  are  experienced  and  know 
how  to  get  business  and  conduct  it. 

MR.  EMIL  C.  SCHMIDT,  superintendent  of  the  Sandusky  Lighting  Com- 
pany and  president-elect  of  the  Ohio  Electric  Light  Association,  made  for  him- 
self a  reputation  as  being  a  master  in  the  art  of  entertaining  a  crowd.  His  careful 
attention  to  the  wants  of  the  visitors,  especially  the  ladies  of  the  party,  won 
to  him  many  friends.  Those  who  know  Mr.  Schmidt  best  predict  some  excel- 
lent executive  work  in  the  interest  of  the  association  during  the  coming  year. 

MR.  W.  D.  PACKARD,  of  the  New  York  &  Ohio  Company,  Warren,  Ohio, 
made  his  appearance  at  the  convention  on  Friday.  Mr.  Packard  has  a  host 
of  friends  in  the  electrical  fraternity,  and  is  a  gentleman  held  in  high  regard 
by  all  who  have  the  pleasure  of  his  acquaintance.  He  reports  that  Packard 
lamps  and  transformers  are  growing  in  favor,  and  that  his  company's  facilities 
are  fully  utilized  in  the  production  of  these  well-known  goods.  Besides  Mr. 
Packard,  the  company  was  also  represented  by  Mr.  D.  W.  Low  and  Mr.  Robert 
E.  Gorton. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  had  a  live  repre- 
sentative in  the  person  of  Mr.  C.  J.  Wells.  In  addition  to  his  social  and  busi- 
ness qualities  Mr.  Wells  enjoys  the  distinction  of  being  the  only  electrical 
man  on  the  road  that  writes  his  name  and  address  backwards  and  upside  down, 
and  not  as  ordinary  beings  subscribe  themselves.  However,  when  he  talks 
Electric  Appliance  Company  business  it  is  not  necessary  to  stand  on  one  s 
head  to  understand  him. 

THE  JANDUS  ELECTRIC  COMPANY,  Cleveland,  Ohio,  had  two  of  its 
inclosed  arc  lamps  on  exhibition  in  the  hotel  corridor.  The  steadiness  of  the 
light  and  the  graceful  outlines  of  the  lamps  themselves  were  prominent  out- 
wardly visible  features,  while  the  constructional  details  of  the  lamp,  ordinarily 
invisible,  were  carefully  explained  by  the  company's  representative.  He  was 
aided  in  this  task  by  the  exhibition  of  samples  of  the  various  parts  which 
combine  to  make  a  completed  lamp. 

MR.  CARYL  D.  HASKINS  is  a  pet  of  the  Ohio  electric  light  men.  He 
met  with  a  very  hearty  reception  on  his  arrival  at  the  hotel  on  Friday  morning, 
and  it  was  evident  by  the  questions  plied  to  him  by  groups  of  members  that 
the  subject  with  which  he  is  so  familiar-meters-was  a  live  one  to  them  all. 
Mr.  Haskins  evidently  reciprocates  the  feeling  of  regard,  too,  or  he  would  not 
have  come  all  the  way  from  Boston  to  read  a  paper,  and  then  rush  back  home 
as  soon  as  the  paper  was  read  and  discussed. 

MR  JOSEPH  M.  HILL,  of  Chicago,  the  Western  representative  of  the 
Ervan-Marsh  Company,  New  York,  was  in  attendance  in  the  interest  of  Im- 
perial incandescent  lamps.  Mr.  Hill  is  known  to  every  station  man  in  the 
West  and  he  never  fails  to  meet  with  a  hearty  reception  at  conventions.  He 
is  a  very  popular  gentleman,  and  his  personality  is  brimful  of  good  humor. 
Mr  Hill  did  not  have  with  him  a  lamp  exhibit,  but  his  vocal  organs  supplied 
this  deficiency.  His  disquisitions  on  Imperial  lamps  are  quite  as  effective  in 
a  business  way  as  a  display  of  the  lamps  themselves  would  be. 
MESSRS.  JAMES  T.  PARTRIDGE  and  J.  S.  Speer,  of  the  Partridge  Carbon 
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Company,  Sandusky,  Ohio,  spent  considerable  time  around  the  hotel  convers- 
ing with  the  members  and  making  new  friends  among  them.  The  Partridge 
Company  has  succeeded  in  producing  an  electric  light  carbon  for  inclosed  art 
lamps  which  is  claimed  to  De  in  all  respects  equal  to  the  best  imported  car- 
bons. These  carbons  were  used  in  the  lamps  in  the  General  Electric  Company's 
exhibit,  and  they  there  "spoke"  for  themselves.  The  steadiness  and  purity  of 
the  light  were  noticeable.  The  Partridge  Carbon  Company's  motor-brush  busi- 
ness is  steadily  increasing.  Several  times  the  company  has  outgrown  its  fac- 
tory facilities  and  enlarged  its  plant  in  consequence,  and  now  it  finds  itself 
again  in  a  like  position.  It  recently  filled  an  order  for  200,000  carbons  for  one 
of  its  Eastern  agencies. 

THE  WARREN  ELECTRIC  MANUFACTURING  COMPANY,  Sandusky, 
Ohio,  occupied  a  room  at  the  hotel  in  which  it  made  an  interesting  display  of 
samples  of  apparatus.  The  exhibit  consisted  of  a  Scheefer  recording  wattmeter 
connected  up  with  a  bank  of  six  Shelby  incandescent  lamps.  In  this  combina- 
tion a  small  Diamond  transformer  was  used,  the  primary  being  connected  to 
the  house  circuit,  104  volts.  The  various  component  parts  of  the  Warren 
alternator  were  also  displayed  on  a  large  table.  These  included  armature  coils, 
field  coils,  laminations,  etc.  There  was  also  a  75-100  kilowatt  exciter,  exemplify- 
ing the  type  of  machine  used  in  connection  with  the  Warren  alternator.  The 
house  circuit  was  supplied  with  current  on  the  occasion  of  the  convention  from 
a  Warren  alternator  at  the  Sandusky  Lighting  Company's  station.  The  steadi- 
ness of  the  light  in  the  hotel  was  perfect  as  far  as  the  eye  could  judge.  A 
plentiful  supply  of  literature,  pointing  out  the  merits  of  the  Warren  apparatus, 
was  distributed  by  Mr.  C.  P.  Riegger,  who  had  charge  of  the  exhibit.  Mr. 
C.  C.  Warren,  president  of  the  Warren  Company;  Mr.  C.  F.  Mack,  treasurer, 
and  Mr.  Frank  Warren,  were  about  the  hotel  much  of  the  time  entertaining  the 


the  line.  The  length  over  all  is  23,14  inches,  and  the  life  is  80  to  100  hours.  The 
reflector  is  designed  with  the  view  of  obtaining  the  best  distribution  possible 
with  a  single-globe  lamp.  The  lower  frame  is  of  small  dimensions,  which  fea- 
ture is  an  advantage,  since  the  intense  light  tends  to  cast  dark  shadows.  It  is 
of  narrow  rectangular  section  with  the  thin  side  toward  the  light.  This  type  of 
lamp  is  made  for  both  alternating  and  direct  current  circuits.  The  direct  cur- 
rent C.  A.  motor  exhibited  was  designed  to  take  seven  to  eight  amperes  at  115 
volts,  running  at  a  speed  of  1000  r.  p.  m.  The  two  alternating  fan  motors,  both 
of  which  were  in  operation,  ran  on  125  cycles,  104  volts.  One  was  12-inch  and 
the  other  14-inch.  The  Thomson  alternating  voltmeter  was  a  two-coil  instru- 
ment without  permanent  magnets.  The  2500-watt  instrument  was  of  the  well- 
known  inclined  coil  type.  Mr.  H.  W.  Hillman,  of  the  lamp  department  of  the 
General  Electric  Company's  Schenectady  works,  was  also  present,  and  was  par- 
ticular in  describing  the  features  and  advantages  of  the  lamps  exhibited.  The 
burning  single  globe  alternating  lamp  was  furnished  with  the  new  carbon  of 
the  Partridge  Carbon  Company,  Sandusky,  which  is  claimed  to  be  in  every 
respect  equal  to  the  best  foreign  carbon  used  in  inclosed  arc  lamps.  Among 
other  representatives  from  the  General  Electric  Company's  Cincinnati  office 
were  Messrs.  F.   A.   Kelley  and  \V.  F.  Hayes. 


The  Modern  Round  House  Turntable. 


The  economies  of  railway  management  do  not  end  with  the  adoption  of  the 
high  pressure  compound  locomotive,  or  the  hundred  other  contrivances  which 
have  been  born  of  necessity,  but  go  on  and  on,  always  finding  a  way  to  elimi- 
nate here  or  there  an  unnecessary  expendititre. 


An  Ei.eciricai.i.y  Driven  Tlrniaiile. 


RicmbrrM,  and  at  the  Rame  time,  very  naturally,  dropping  a  good  word  now 
and  then  'or  Warren  alternators.  The  Warren  Company  had  another  interest- 
ing feature  in  connection  with  it<i  exhibit.  It  consisted  of  a  sign  board  placed 
overhead  on  one  side  of  the  skylight  well,  near  the  hotel  office,  and  was  a 
conspicuouRly  brilliant  object  to  all  who  entered.  On  the  sign  the  words 
"Warren  Alternator"  were  wrought  in  Shelby  incandescent  l6-cp  lamps.  This 
brilliiinl  rcminrlcr  very  naturally  produced  a  strong  impression  upon  the  mind 
of  the  beholder. 

THE  GENEKAL  ELECTKIC  <  O.MPANV  made  a  very  creditable  exhibit, 
which  was  in  charge  of  Mr.  W.  J.  Hanley,  of  the  Cincinnati  office.  On  a  long 
table  in  a  special  jiarlor  wcfc  shown  an  automatic  motor  starling  rheostat,  with 
overload  circuit  br'-ikir;  two  alternating  current  fan  motors,  type  II.  I.;  one 
direct  current  stalionary  molor,  type  C.  A.,  of  1  horsepower;  a  Thomson 
allernalinK  current  voltmeter;  a  lamp  testing  portable  wattmeter;  n  jsoo-watt 
watimeirr  and  an  inelrnrd  coil  ammeter.  Suspended  from  the  ceiling  was  a 
single  globe  altrrnaiing  arc  lamp  which  gave  a  very  clear  and  steady  light. 
The  (ralure  o(  lh<  rahibit  w.is  the  miniature  inclosed  arc  lamp,  which  measures 
only  n  inches  over  all.  The  illuminaling  jjowrr  nl  Ibis  lamp  and  the  current 
consumed  are  much  less  than  in  the  standard  lamp,  hence  It  is  possible  to 
divide  the  total  amount  of  light  and  secure  better  illuminalrnn  for  the  same 
cost.  The  lamp  ii  designed  lor  ii'^voli  direct  current  circuits,  but  an  ndjuit- 
ablc  resistance  is  provided  whereby  it  may  be  adapled  to  any  line  voltage  from 
100  to  ijo.  It  takes  two  and  one  half  amperes,  bul  a  loop  in  the  mugnel  coil 
permits  an  adjustment  for  ihree  amperes.  It  burns  from  forty  lo  forty-five 
•  hours  with  standard  current— two  and  one-half  amperes—and  operates  at  from 
scvenlylhree  lo  sevenly  five  volts  at  the  arc.  'I  he  carbon  is  fed  through  a  brass 
tube,  which  extends  through  the  centre  of  the  magnet  coll,  the  double  cam 
clutch  which  operates  directly  upon  the  carbon  being  a  remarkably  simple 
piece  of  mechanism.  No  outer  globe  It  used  on  this  lamp,  a  porcelain  shade 
aiding  in  the  dilluaion  of  the  light.  The  single  globe  alternating  current  lamp 
above  referred  to  It  alto  provided  wilh  a  porcelain  shade.  It  operates  at  60  or 
Hi  cycles,  Uking  six  amperes,  a*   104  volts,  and  it  adjustable  lor  iio  volli  on 


The  latest  economical  development  is  adaptation  of  the  electric  motor  to  turn- 
tables, called  the  turntable  "donkey."  The  simplicity  of  the  device  and  the 
method  of  operating  it  are  plainly   evidenced  in   the  illustrations. 

It  is  the  product  of  the  Westinghousc  Electric  &  Manufacturing  Company, 
and  consists  of  its  "series  reversible"  type  "F"  lohp  motor,  mounted  within 
a  heavy  cast-iron  frame,  having  a  traction  wheel  which  rests  upon  the  rail  of 
the  turnlable  pit.  Power  is  transmitted  lo  this  whtel  through  double  reduc- 
tion gears.  The  "donkey"  frame  is  connecled  by  draw  bar  and  pin  to  one  end 
of  the  turnlable  at  the  side,  sufficient  traction  for  the  driving  wheel  being 
secured  through  the  weight  of  the  machine,  which  is  3700  pounds.  Wires  arc 
run  from  the  "donkey"  to  a  small  platform,  located  at  one  side  of  the  centre  of 
the  turnlable,  or  other  convenient  place,  at  which  point  is  installed  a  con- 
trolling rheoslal.  Ily  means  of  this  controller  the  "donkey"  may  be  operated 
in  either  direction  at  will  by  simply  moving  a  single  lever  to  one  or  the  ollur 
tide  of  n  neutral  point.  Current,  which  may  be  supplied  from  the  shop  ligliling 
or  other  convenient  circuits  nnil  may  be  eilber  allcrnatiug  or  direct  and  of 
any  standard  voltage,  is  supplied  by  wins  broughl  lo  a  suilable  contact  over- 
head and  then  led  lo  the  controller. 

As  no  changes  in  the  turnlable  arc  required  lor  insl^dling  Ihe  lurulablc 
"donkey,"  the  connections  between  Ihe  frame  of  Ihe  hitler  and  the  lurnlable 
girder  being  very  simple,  Ihe  cost  of  inslallalion  is  low.  As  coniimied  wiili 
the  steam  operated  lurnlable  It  is  apparent,  even  lo  Ihe  layman,  that  eleclrical 
power  has  the  advantage,  as  it  is  a  well  rrrogni/ril  fail  Ibal  Ihe  small  portable 
boiler  and  engine  are  extremely  waslrlul  of  lurl,  bcBidcH  being  a  source  of 
danger  and  requiring  constant  altenlioii. 

The  comjiarison  with  lurnlables  operaird  by  push  poles  is  no  less  inlrrcsling. 
In  one  of  the  installations,  locale.l  al  an  Imporlanl  division  point,  it  was  neces- 
sary to  turn  176  engines  each  Iweiily  lour  hours,  or  about  seven  per  hour. 
Previous  lo  Inslalling  Ihit  "donkey,"  push  poles  were  used,  requiring  thV-  ser- 
vicrt  of  lour  men,  and  Ihe  operation  was  n  slow  one  at  best.  Now,  one  man 
does  the  work  in  a  much  shorter  lime.  With  turnlnble  "light"  the  "donkey" 
will  make  a  complete  revolullon  In  thirty  leconds,  while  with  a  ten-wheel  loco- 
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motive  on  the  table,  weighing,  with  tender,  100  tons,  a  complete  revolution  is 
made  in   forty-five   seconds.     This   gives   therefore  the  following   summary. 

Engines  turned  per  day 176 

Men    rc^iuircd 4 

Average  time  per  engine 5  min. 

Total  time  of  one  man  per  engine 20    '* 

Total   time   for   176  engines 59  hrs. 

Total  time  for  176  engines,  with  electric  donkey 24    ** 

Time   saved 35    " 

35  hours  at  i^J-jc.,  amount  saved  per  day $4-37 

The  above  calculations  assvime  that  the  men  are  employed  in  wiping  engines 
while  not  employed  in  operating  the  turntable;  otherwise  the  comparison  would 
be  still  more  favorable  to  electrical  operation. 

The  assumption  of  five  minutes  per  man  on  the  average  is  conservative.  It 
is  plain  that  the  thtrty-five  hours  saved  would  supply  two  day  and  two  night 
men  as  wipers  on  shifts  of  eight  hours  each. 

It  is  stated  that  actual  tests  have  shown  that  the  average  power  consumed 
by  the  electric  "donkey"  is  tlie  equivalent  of  one-half  horse-power  hour  per 
engine  turned.  ^Vssuming  6  pounds  of  coal  per  horse-power  hour,  with  coal  at 
$j  per  ton.  the  cost  of  fuel  for  turning  each  locomotive  would  be  3-10  cent  or 
53  cents  for  176  locomotives. 


An  Electric  Lap^Welding  Machine. 


A  handy  machine  for  use  in  iron  works  of  almost  any  variety  or  magnitude 
from  a  blacksmith  or  bicycle  shop  to  a  Bessemer  rolling  mill  is  the  lap  welding, 
forging  and  brazing  machine  lately  brought  out  by  the  Burton  Electric  Smelt- 
ing Company,  Boston,  Mass.  This  machine,  which  is  shown  in  the  accompany- 
ing illustration,  is  capable  of  making  a  lap  weld  on  an  ordinary  anvil  in  direct 
view  of  the  workman.  The  piece  to  be  welded  rests  on  an  electrode  or  contact 
block  mounted  on  the  anvil,  and  connected  with  one  terminal  of  the  source  of 
current,  the  other  terminal  being  attached  to  an  arm  pivoted  at  some  point 
overhead  and  capable  of  being  depressed  by  pressure  on  a  foot  lever.  As  soon 
as  the  required  heat  is  obtained  the  foot  lever  may  be  released,  and  the  weld 
completed  by  hammer  blows  with  the  anvil  as  a  support.     The  upper  terminal 


The  Burton  Lap-Welding  Machine. 

or  electrode  is  fitted  much  after  the  style  of  a  lathe  turret  with  contacts  of  dif- 
ferent shape  for  use  on  welds  of  ditTerent  styles,  the  various  contacts  radiating 
from  a  huh  attached  to  the  pivoted  arm. 

The  advantages  of  such  an  equipment  are  readily  recognized  from  the  im- 
proved results  already  obtained  with  electric  butt-welding  machines  over 
methods  using  charcoal  or  even  gas.  These  advantages  are  the  cleanliness,  the 
readily  adjustable  heat,  the  reduction  of  scale  and  the  generation  of  heat  while 
the  welding  process  is  being  etTectcd  instead  of  before. 

Mr.  Cieorge  D.  liurton  and  his  associates  of  the  Burton  Electric  Smelting 
Company  are  well  known  already  for  their  work  in  the  design  of  apparatus 
for  electric  heating  of  metals,  the  Burton  electric  forge  being  ipiite  widely 
used  by  prominent  concerns  the  country  over.  The  Burton  furnace  for  ore 
refining  and  smelting  has  also  been  put  on  the  market,  so  that  the  new 
welding  machine  is  not  an  experiment  on  the  part  of  incxpcrienci-d  designers. 
A  sficcial  direct  current  dynamo  of  low  voltage  and  large  ampere  capacity  is 
on  the  market  by  the  same  company  for  use  with  this  machine,  where  other 
sources  of  current  supply  arc  not  available. 


and  the  dash  pot,  which  prevents  the  movement  of  the  former  from  becoming 
too  sudden  for  satisfactory  working.  The  core  of  the  solenoid,  which  is  series 
wound,  carries  the  clutch  ring,  lowering  the  latter  down  as  the  arc  increases 
in  length,  thereby  cutting  down  the  current,  until  tripped  by  striking  the 
frame.    Easy   access   for  Irimming  is  obtained   by  removing   the  outer   globe. 


Mechanism  of  Morris  Inclosed  Arc  Lamp. 


which  is  attached  by  spring  catches,  raising  the  upper  carbon  and  lifting  out 
the  inner  inclosing  globe,  which  may  then  be  cleaned  and  replaced  with  ease. 
The  lamps  are  wound  for  no  volts,  unless  otherwise  specified. 


Electrical  Exhibits  at  the  Trans-Mississippi  Exposition— II.* 


GAS   ENGINE   E.XHIBITS. 

The  Otto  Gas  Engine  Works,  of  Philadelphia,  show  several  engines,  all  of 
which  are  running,  and  some  of  which  are  carrying  loads.  One  drives  a  marine 
pump  and  another  works  a  lo-hp  dynamo  for  lighting  the  exhibit  and  a  large 
electrical  sign.     The  engines  govern  on  the  "hit  or  miss"  principle,  the  oil  be- 


Sami'le  PRonucTs  OF  THE  Otto  Gas  Engi.ne  Works. 


Inclosed  Arc  Lamps  for  Constant  Potential  Circuits. 

A  line  of  lamps  for  direct  current  constant  potential  circuits  has  been  put 
on  the  market  by  the  Morris  Inclosed  Arc  Lamp  Company,  Chester,  I'a.  The 
central  parts  of  the  operating  mechanism  of  this  lamp  appear  in  the  accom- 
panying illustration,  w))icb  shows  the  one  central  solenoid  controlling  the  clutch 


ing  taken  into  the  cylinder  by  gravity  feed  through  a  needle  point  valve  which 
is  actuated  only  when  the  speed  is  below  the  governing  limit.  Electrical  igni- 
tion is  used  entirely.  The  exhibit  is  in  charge  of  .Mr.  J.  W.  Marshall,  the 
general  Western  agent  of  the  company,  with  headquarters  at  Omaha. 

»  For  other  exhibits  see  TllE  ELECTRICAL  WORLD,  July  11,  ISOR 
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FAIRBANKS,  MORSE  &  CO.  show  a  gas  engine  coupled  by  a  link  coup- 
ling to  a  four-pole  generator  made  by  the  Commercial  Electric  Company,  of 
Indianapolis.  The  interesting  features  of  this  make  of  engine  are  as  follows: 
The  governor   is  a  shaft   governor   operating  a  hook,    which,   when   the   speed 


motor  and  the  other  as  a  generator.  A  complete  line  of  the  type  C  induction 
motors  is  shown,  ranging  in  size  from  a  loo-kw  down  to  a  2j/$-kw  machine. 
In  the  line  of  stationary  transformers  are  shown  machines  ranging  from  50 
kilowatts   to    five    lights    rated    capacity.      Cuniidcte    equipments    of    Wurts'    non- 


A  Direct-Coupled  Gas  Engine  by  Fairbanks,  Morse  &  Co. 

is  above  the  critical  value,  hooks  the  whole  valve  gear  in  a  position  such  that 
the  exhaust  valve  is  open,  where  it  remains  until  the  engine  slows  down  to  a 
speed  below  the  critical  value.  This  does  away  with  the  compression  and 
following  expansion  of  a  new  charge  of  air  every  idle  cycle  common  to  most 


The  WESTiNtiHorsE  iooo-hp  Dynamo. 

arcing  lightning  arresters  with  f!at  spiral  choke  coils  mounted  on  marble  pan* 
els  for  the  protection  of  three-phase  3o,ooo-vo]t  lines  are  shown.  In  the  line 
of  historical  instruments,  the  original  experimental  apparatus  used  by  Tesla 
in  his  work  on  the  rotary  field  is  included  in  this  exhibit.     All   sorts  of  aux- 
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EL£.C.I^O/iLD  HY. 


The  Westinghouse  Switcihioard. 


hit  or  mi»«  governors,  the  iiiston  running  freely  in  the  cylinder  between  active 
cycle*.  The  Marling  gear  of  this  engine  is  also  of  interest.  A  small  hand 
(lUmp  is  arranged  to  he  partially  filled  with  gasoline,  so  that  when  operated 
it  pumps  a  gasoline  vapor  into  the  cylinder.  A  parlor  match  is  inserted  in 
a  plug  in  the  cylinder  casting,  and,  with  the  crank  at  the  proper  angle,  the 
match  is  struck  within  the  cylinder,  exploding  the  charge  pumped  in  by  hand 
and  thereby  starting  the  engine.  Ilesidc  the  engines  mentioned  above,  there 
arc  ih<,i*n  at  the  exposition  one  4-hp  engine  geared  to  a  pump,  and  one  12-lip 

engiii-     1  hoist.    The  latter  is  arranged  to  run  normally  at  a  low  speed, 

'he  .  iig  under  the  operator's  control  in  such  a  way  that  the  speed 

can  V,  ill   I.,   :,nv   I,.., Ill    l.il.iw   :,n   m..i..  r   i.fiiit   fixed   by   the   mech- 

ant*ii 

IMK    v.l  -,ll.Nr.l|i,i;'K    KI.Ki   HI'     .V    M  A  Ni:  I  A(   I  I  n  INC    COMI'iNv. 
The    \^■l:^lin((hou^c   (  onipany   givin   in   its   extensive   exhibit    an    idea   of   Ihc 

IrrinrndoUK    rniu'       '      'it    manufactures.    The    largest    dynnnm 

in  n    here,   consisting   of  a   75okw   engine 

K''-'  '    of    size   to   this   is   a   300-kw    railway 

very  coi.  .    being  but  two  bearings  on  the  shaft, 

'"'"      "  '  ■  cd   to  eomc  quite   close   luglher.     The 

ml   wound,   and   the   dynamo  end,   which   has   a   capacity 
volts,  is  »crie«  wound      .\    jwkw  soovoll  generator   is 


iliary  apparatus,  long-burning  arc  lamps,   washer  type  switches,   plunger  type 
switches,    reinforced   jaw   type   switches    mounted    on    handsome    pedestals   for 


of  any  kind 
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the  two  arn. 
mol<,r   en't 

of    »#»*»    01' 


Liking  current  from  1' 
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'  Tcult  of  the  exposition,  and 

e   compound    wound    niter 

'  jipcd  up  in  a  s^j-kw,  fio,aoo- 

tibed    in    TiiK    Ki.Kt'TutCAI. 

•    Ki'nrraled   In   this   way 

sign     on     which     is 

'     '     ■  '      10     a     i/tiarnntce." 

'    end   of   ihit   tahlbit    Is   ■  .,,,    sno^voll 

1.  a  large  pan  of  which  ii  u  •  ,.  machines 

in    the    cxhibil. 

In   the   railway   motor  line   there   aro  iihown   one   uA   motor  and   two  38A 
mulurs,  coupled  together  by  1  flexible  coupling,  by  which  one  may  be  run  at  a 


Tifg  ICtiMiiii  or  iiiK  Wkston    KLHcruicAr.  Instkumkni  Comiany. 

r<|uatlcer  use,  fan  motors,  .Shallenberger  meters,  etc.,  are  shown.     The  exhibit 
it  In  charge  of  Mr.  C,  \V,  rarkcs. 


NEHSi:RWEEK 


jptnancial  Untellioence. 


THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  NEW 
YORK  presents  the  following  report  for  July,  189S:  Gross  earnings,  $196,400,  an 
increase  over  the  same  month  for  the  year  previous  of  $33,947;  net  earnings 
for  the  same  interval,  $66,552,  an  increase  of  $7,517;  for  the  first  seven  months 
of  1898  the  gross  earnings  were  $1,738,123,  an  increase  of  $346,903;  net  earnings, 
$751,760,  an  increase  of  $121,011. 

THE  DIRECTORS  OF  THE  WESTINGHOUSE  ELECTRIC  &  MANU- 
FACTURING COMPANY  have  authorized  the  issue  of  $3,500,000  fifteen-year 
5  per  cent,  gold  debenture  certificates  ,and  sold  $3,000,000  of  such  issue.  Coupons 
mature  January  and  July.  The  Mercantile  Trust  Company  is  trustee.  The  com- 
pany has  placed  these  certificates  without' creating  any  mortgage  upon  its  as- 
sets, the  company  simply  covenanting  that  it  will  not  hereafter  create  any  lien 
upon  its  property.  The  proceeds  of  the  sale  will  retire  outstanding  floating  and 
bonded  indebtedness  of  the  company,  returning  to  its  treasury  as  available  assets 
stocks  and  bonds  in  various  lighting  and  power  companies  yielding  an  annual 
income  exceeding  one-half  of  the  interest  charge  of  the  debenture  certificates. 
The  saving  in  interest  to  the  company  will  be  important. 

THE  REDUCTION  OF  THE  CAPITALIZATION  of  the  General  Electric 
Company  was  effected  August  17  without  any  considerable  opposition  at  the  spe- 
cial stockholders'  meeting  in  Schenectady,  which  had  been  adjourned  from  Au- 
gust ID.  Mr.  T.  Jefferson  Coolidge,  seconded  by  ^L  Phelan,  made  the  motion  of 
the  day  in  the  form  of  a  resolution,  declaring  that  the  capital  stock  of  the  Gen- 
eral Electric  Company  be  reduced  from  the  present  amount  to  $20,827,200,  which 
shall  consist  of  182,760  shares  of  common  stock,  per  value  $roo,  and  25,512  shares 
of  preferred  stock,  par  value  $100,  the  now  existing  common  and  preferred 
stock  and  the  number  of  shares  of  each  holder  being  respectively  reduced  to 
three-fifths  of  the  present  amounts.  W.  L.  Putnam,  representing  the  minority 
preferred  stock,  moved  to  adjourn  and  await  the  result  of  Mr.  T.  H.  Liver- 
more's  litigation.  The  motion  was  put  to  a  stock  vote  and  lost,  243-141  to  9,800. 
Mr.  Putnam  also  attempted  to  have  a  committee  appointed  to  appraise  the 
true  valuation  of  the  property,  but  Messrs.  Coolidge  and  Ames  affirmed  their 
reliance  on  the  board  of  directors,  who  had  carefully  considered  the  matter,  and 
this  amendment  was  also  lost.  Mr.  Putnam  protested  that  the  vote  was  il- 
legal, for  four  reasons:  First,  because  the  charter  did  not  authorize  the  reduc- 
tion; second,  because  such  reduction  would  practically  take  40  per  cent,  from 
the  value  of  the  preferred  stock  and  give  it  to  the  common  stock;  third,  be- 
cause the  common  shares  had  been  largely  overissued  and  had  remained 
unpaid;  fourth,  because  there  was  no  sufficient  justification  for  reduction  on 
any  grounds  whatever.  Finding  that  the  tide  of  the  reduction  movement  was 
too  strong  to  be  resisted,  Mr.  Putnam  finally  succumbed  with  a  last  attempt 
to  have  the  vote  declared  void.  President  Coffin  overruled  all  these  objections. 
The  sworn  tellers  made  their  report  through  Mr.  Darling,  their  chief.  President 
Coffin  declared  that  243,141  votes  wer^  cast  in  favor  of  reduction  and  only  g.Soo 
against  it,  and  about  $20,000,000  of  excessive  valuation  was  swept  away  in  a 
moment. 

Special  Corresponbence- 


New  York  Notes. 


Philadelphia   Note. 


Office  of  The  Electrical  World,  i 
9 Murray  St.,  New  York,  August  20,  1898.      f 

THE  UNITED  STATES  GENERAL  APPRAISERS  have  given  a  decision 
on  the  question  of  the  importation  of  long  carbons  and  consequent  avoidance 
of  duty  by  virtue  of  the  fixed  tarilT  of  90  cents  per  thousand.  The  carbon  im- 
porters have  been  bringing  them  in  in  extra  lengths,  even  up  to  36  inclies,  and 
cutting  them  up  after  paying  the  duty.  The  Treasury  Department,  however, 
counted  every  12  inches  as  being  one  stick,  and  assessed  the  duty  accordingly. 
The  importers  protested  that  this  was  illegal.  The  IJoard  of  Classification  has 
settled  the  question  by  deciding  that  the  goods  come  under  another  paragraph 
of  the  tariff  bill,  which  provides  for  a  duty  of  35  per  cent,  ad  valorem  on  goods 
made  of  carbon. 

lilDS  FOR  PUBLIC  LIGHTING  IN  BROOKLYN.— Bids  for  the  lighting 
of  Hrooklyn  streets  for  the  coming  year  were  submitted  only  by  the  Edison 
Electric  Illuminating  Company,  of  Brooklyn,  now  part  of  the  Kings  County 
IClectric  Light  Company.  'J'he  figures  were  as  follows:  For  more  than  3500  arc 
lights  of  1200  candle  power  each,  34  cents  each  per  night;  for  less  than  that 
number,  35  cents  each  per  night.  For  current  furnished  for  public  buildings, 
161/2  cents  per  kilowatt  hour.  This  rate  for  arc  lights  is  6  cents  less  than  that 
charged  by  the  New  York  Edison  Company  in  Manhattan  Borough,  and  the 
city  officials  are  anxious  to  find  out  the  reason  why.  Competition  is  practically 
ended  in  Brooklyn,  the  Citizens'  Electric  Illuminating  Comi)any  ant!  the  Munic- 
ipal ICIectric  Light  Company  having  been  absorbed  by  the  Edison  Company, 
which  in  turn  has  combined  with  the  Kings  County  Electric  Light  Company. 
The  only  competing  company  now  in  the  field  is  the  Amsterdam  Electric  Light, 
Heat  ^:  I'tnvcr  Company. 


Branch  Office  of  THE  Electrical  World,  ) 
929  Chestnut    Street.         } 
Philadelphia,  Pa.,  August  IH,  1898.     S 
THE  INTERNATIONAL  ASSOCIATION  FOR  TESTING  MATERIALS 
has  established  an  American   section,  with  the  secretary's  Qrtice  in  the  testing 
laboratory  at  the  City  Hall  in  this  city.    The  executive  committee  of  the  asso- 
ciation  at  a  recent  meeting  selected  Saturday,  August  27,  and   the  Engineers' 
Club.   1 122  Girard  Street,  as  the  date  and  place  of  the  first  annual  meeting  of 
the  American   branch   of  the  association.     The   association,   while   new   in    this 
country,  has  a  comparatively  prominent  standing  in  Europe,  having  about  1300 
members.     The    transactions    appear    in    its    official    organ,    which    is    entitled 
"Baimiatieralienkunde."    Two   conventions   have   been   held,    one   in   Zurich   in 
1S95,  and  the  other  in  Stockholm  in  1897. 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo.  N.  Y.,  August  19,  1898. 

THE  OPENING  OF  THE  LOCKPORT  TROLLEY  LINE,  which  is 
about  25  miles  long,  was  a  complete  success,  everything  working  perfectly 
from  the  start.  As  with  the  Niagara  Falls  line,  power  is  taken  from  the  ii,ooa- 
volt  mains  of  the  Niagara  Power  Company.  A  transformer  station  has  been 
established  at  Lockport  for  the  supply  of  that  end  of  the  line. 

COUNT  A.  VALENTINIS  AND  CHEVALIER  A.  LUZZATI,  of  Italy, 
who  have  been  in  this  neighborhood  some  time  examining  the  electrical  de- 
velopment connected  with  the  Niagara  tunnel,  are  still  at  Niagara  Falls.  They 
speak  of  the  success  of  the  many  undertakings  as  something  wonderful.  An 
examination  of  the  new  trolley  line  to  Lockport  was  made  on  the  turning  on 
of  the  power. 

ENGINEER  STOTT,  of  the  Buffalo  General  Electric  Company,  appears  to 
have  accomplished  his  purpose  in  going  to  Schenectady  to  get  the  new  appara- 
tus for  use  here  in  readiness  for  shipment.  The  list  includes  no  less  than 
seventeen  transformers  for  stepping  down  the  Niagara  cable  current.  They 
will  begin  to  arrive  here  next  week,  and  will  be  set  up  at  once  in  the  new  light 
station  and  other  electrical  centres  of  the  local  companies. 

ELECTRIC  SUBWAYS  IN  BUFFALO,  under  construction  at  the  present 
time,  make  of  it  a  most  ragged  city.  Almost  the  whole  of  Niagara  Street  has 
been  traversed,  part  of  the  work  being  still  under  way.  The  line  through 
Genesee  Street  to  the  L'rban  flour  mill  has  been  tapped  and  extended  through 
several  east  side  streets  in  order,  to  bring  the  current  across  Main  Street  under 
ground  for  street  lighting  purposes.  None  of  the  cable  has  been  threaded  into  ^ 
the  new  lines  yet.  except  that  the  new  lighting  station  has  now  been  reached. 

THE  AMERICAN  ELECTRO-THERAPEUTIC  SOCIETY  will  hold  its 
eighth  annual  meeting  in  Buffalo  September  13-15-  Besides  the  usual  exhibi- 
tions of  improved  apparatus  there  will  be  present  many  notable  electricians, 
who  will  take  an  active  part.  Papers  will  be  read  by  Dr.  Apostoli  and  Dr.  Gau- 
tier,  of  Paris;  Dr.  Felice  La  Torre,  of  Rome;  Dr.  J.  Inglis  Parsons,  of  Lon- 
don, and  Mr.  Nikola  Tesla,  who  is  in  esptfcial  repute  here  on  account  of  his 
prediction  of  the  success  of  the  Niagara  tunnel  long  before  it  was  an  accom- 
plished fact. 

THE  GENERAL  ELECTRIC  COMPANY,  of  Schenectady,  is  reported  as 
contemplating  a  removal  of  part  at  least  of  its  works  to  some  point  on  the 
Niagara  tunnel  line,  between  Buffalo  and  Niagara  Falls,  and  may  do  so  if  a 
site  is  furnished.  A  local  paper  calls  for  a  committee  to  take  the  matter  up.  It 
should  not  be  forgotten  that  this  company  came  near  locating  here  at  the  time 
it  collected  its  departments  at  Schenectady.  If  the  present  report  is  well 
founded  it  is  certain  that  the  company  has  increased  its  faith  in  the  capacity  of 
the  Niagara  tunnel  to  produce  cheap  power. 


Chicago  Notes. 


Branch  OflSce  of  THE  Electrical   WORLr,  1 

936  Monadnook  Building',  ]■ 

Chicago,  111.,  August  id,  iM8.     ) 

TTir.  CHICAGO  BELTING  COMPANY'.S  WORKS  at  67-69  C.inal  Street. 
Chic.igo,  were  destroyed  by  fire  on  August  15.  The  loss  to  the  company,  is 
estimated  by  local  papers  at  $30,000.  All  losses  are  said  to  be  covered  by  in- 
surance. 

THE  ELECTRICAL  CLUB  of  the  Chicago  Central  Young  Men's  Christian 
Association,  which  was  formed  for  the  purpose  of  giving  instruction  in  practical 
electrical  engineering  and  also  for  the  promotion  of  a  .spirit  of  fraternity  among 
the  men  interested  in  that  particular  line,  is  unusu,-illy  active  .it  the  present 
time,  preparing  for  its  next  season.  The  instructors  for  the  following  year  arc 
Mr.  George  A.  Damon,  who  is  associated  with  Mr.  B.  J.  Arnold;  Mr.  Benj.a- 
min  H.  Glover,  assistant  electrician  National  Board  of  Fire  Underwriters,  and 
Mr,  Truman  P.  Gaylord,  electrical  engineer  of  testing  department,  Chicago 
Edison  Company.  The  club  is  equipping  a  laboratory,  and  invites  the  manu- 
f,icturers  of  electrical  supplies  to  help  it  in  this  work.  To  motor  manuRicturcrs 
the  club  wishes  to  state  that  the  Culler-Hammer  Manuf.icturing  Company  has 
oflfered  to  make  a  starting  bo.-<  and  rheostat  to  fit  any  motor,  "Who  will  giv8 
us  the  minor?"  A  unique  electrical  enlcrlainmcut  will  be  given  on  I'rid.iy 
evening,  September  16. 
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St.  Louis  Notes. 


Pacific  Coast  Notes, 


St.  Louis.  Mo.,  August  18. 1898. 

NEW  ELECIRTC  LINE.— D.  Houseman,  Jr.,  is  trying  to  interest  capi- 
talists in  an  electric  railroad  between  Bobringville  &  Kemmswick*  The  line  is 
expected  to  run  over  the  telegraph  county  roads,  and  it  is  stated  that  the 
necessary  franchises  have  been  secured.  , 

SUBURBAN  LOOP.— The  St.  Louis  &  Suburban  Railway  Company's  loop. 
for  which  it  has  had  a  franchise  for  over  three  months,  has  not  been  touched 
yet.  The  only  action  taken  by  the  road  was  to  appoint  commissioners  to 
assess  what  rental  should  be  paid  other  roads  that  will  be  used. 

NEW  SUBURBAN  BRANCH.— A  special  session  of  the  County  Court  will 
be  held  Saturday  to  consider  the  petition  of  the  St.  Louis  &  Kirkwood  Rail- 
way Company  for  a  franchise  to  build  a  line  from  Brentwood  through  Clayton, 
the  county  seat,  to  Hodeamont,  connecting  with  the  main  line  of  the  Suburban. 

THE  EAST  ST.  LOUIS  ELECTRIC  STREET  RAILWAY  COMPANY 
and  the  Belleville  &  Suburban  Railway  Company  are  pushing  things  along  the 
west  ends  of  their  lines.  The  East  St.  Louis  Company  promise  a  continuous 
connection  between  the  bridge  and  the  court  house  in  Belleville  by  September  i, 

THE  COLLIXS\'ILLE  ROAD.— The  capitalists  interested  in  the  proposed 
electric  railway  to  Collinsville.  111.,  have  decided  to  push  the  line  to  completion. 
They  say  that  a  complete  right  of  way  has  been  secured,  with  the  exception  of 
a  few  feet,  and  the  owners  of  those  will  consent  to  give  these  lands  when  the 
building' of  the  road  is  an  assured  fact. 

STRIKE  ON  NEW  POWER  HOUSE.— Work  was  closed  down  on  the 
new  power  house  of  the  Imperial  Electric  Light  and  Power  Company  this 
week  on  account  of  a  strike  ordered  by  the  Building  Trades  Council.  Non- 
union steamfitters  employed  by  the  McCIoud  Contracting  Company,  of  Chi- 
cago, ha've  caused  the  trouble.  Between  80  and  100  men  are  affected  by  the 
strike. 

KINLOCH  EXCHANGE  NEARLY  READY  FOR  BUSINESS.— Manager 
Hauton,  of  the  Kinloch  Telephone  Company,  will  begin  testing  his  lines  Mon- 
day. Within  three  weeks  from  date  he  expects  to  have  the  new  system  ready 
for  business.  At  6rst  seven  girls  will  be  put  to  work  on  a  switchboard  of  100 
numbers,  and  when  they  become  proficient  they  will  in  turn  instruct  other 
operators  until  the  full  quota  is  ready.  No  charge  for  the  use  of  the  system  will 
be  made  until  it  is  in  complete  working  order.  'Phones  in  the  residence  dis- 
tricts will  be  the  first  put  into  commission. 


Mississippi  Notes. 


BROOKHAVEN,  Miss  ,  August  18,  18985 

THE  LOCAL  TELEPHONE  EXCHANGE,  of  Brookhavcn,  Miss.,  is  of- 
fered for  sale  by  tlic  owner. 

THE  COTTON  SEED  OIL  MILLS  now  being  built  at  Barlow,  Miss.,  are 
in  the  market  for  a  50-light  incandescent  plant.    Address  H.  H^  Barlow. 

AN  ELECTRIC  LIGHT  I'LANT  in  Hazelhurst,  Miss.,  will  be  built  by  a 
stock  company  formed  by  G.  N,  EUis  and  G.  T.  Ragsdale.  The  plant  will  con- 
sist of  one  looo-light  alternator  and  one  30-light  arc  machine.  Twenty-five  arc 
lights  arc  to  be  used  in  lightning  the  streets  of  the  city. 

THE  LOCAL  TELEPHONE  EXCHANGE  in  Hazelhurst,  Miss.,  has 
been  bought  by  Mr.  T.  Cranberry,  and  the  central  office  is  now  being  removed 
to  new  (juarters  over  the  Merchants'  &  Planters'  Bank.  The  exchange  now  has 
125  Rub»crther.s  and  Mr.  Granbcrry  expects  to  rebuild  the  entire  system  and 
equip  it  with   latest   improved   telephones. 


Mexican  Notes. 


MONTKREV,  Mexico,  August  17,  1808. 

A  METEOROLOGICAL  DEPART.MENT  in  connection  with  the  Eedcral 
tclcKrapli  service  han  just  been  established  in  this  country. 

A  NUMBER  OK  PRIVATE  ELECTRIC  LIGHT  PLANTS  have  recently 
been  installed  in  this  city.  Nearly  all  of  the  large  mines  around  Monterey 
arc  now  e(|uipped  with  their  own  electric  light  plants  for  illumination  ancl 
fKiwcr  |iurpo<(ei«,  * 

AN  KLKrTKir  KIKE  AND  J'OLICE  ALARM  system  has  been  placed  in 
oper»ti<m  in  the  city  of  Mexico.  It  \%  an  improvement  that  has  been  badly 
needed  tor  a  long  time.  The  infitatlatfon  of  the  system  was  performed  by  an 
American  firm  fif  manufnclurcrK, 

AN  K1,KCTKIC  LIf;nT  AND  POWER  PLANT  in  the  city  of  Oaxaca, 
Slate  nf  Oaxaca,  ha*  been  under  connideration  lor  several  years,  the  promoter 
-  of  the  cnierpri»c  being  Don  Juan  Prieto.  It  has  recently  been  decided  In 
utilize  ihc  (aIU  of  Vinla  Hcrmodo,  San  Juan' and  Molino  Lnr.o  ns  a  motive 
power  for  Ihc  proposed  litfht  and  power  system.  An  a(|ueduct  has  been  built 
from  Cetczo  to  Klla,  a  distance  of  about  u  miles  from  Otixnca,  and  it  is  ex- 
pected that  the  in«lallntion  uf  the  new  syhtcm  will  soon  take  place. 

KMitTkU:  RAILWAYS  IN  THE  (  ITY  OP  MEXICO,- Advices  have 
liecn  received  here  from  llir  cily  *d  Mckuo  ilml  the  Pcdcral  District  Street 
Railway  (  ompany,  of  ihai  tiiy,  Ihm  Mibniittr.l  ibr  plans  for  buildintc  an  electric 

•irert  car  line  there    <•■  'i,.    1.  ,t...n  ,1   .1, -...., *   ....i.ijc  works  for  approvol. 

A  decision  as  to    Ihf  d  in  n  short  time,  iiml 

the  work  of  conslrucri  hrifin.    It  is  the  intrii- 

lion  «(  this  company  to  t«|uip  till  of  lU  linr*  m  the  city  of  Mexico  with  dec- 
iriclly,  but  the  impfovrmpni  (■  In  fif-i  !.#■  hf.].||-d  in  the  (iimdnlupr  nnd  S«n 
Anuel   Mine,  »i  .1   pan   of  the  city  iind 

runs  tn  the   sii'  ,ya,    Mixconc  nnd    San 

Ant"'       '         -  :    , ,     ^ ,  ....i    III    ihr    Indtiiiiilla   district. 

Th'  !   f  rbeirir  iraclion  ami  the  lilstalhiiioii  of  macliiiiery 

and    '  III    ri(/^lr  (  n    iiixntliK 


San  Francisco,  Cal.,  August  14, 18»8. 

THE  PACIFIC  ELECTRIC  MOTOR  COMPANY  has  moved  its  factory 
and  repair  shop  to  183  Jessie  Street,  San  Francisco. 

THE  WYBRO-HENDY  COMPANY'  is  the  name  under  which  Mr.  H.  C. 
Wybro  will  superintend  the  sales  of  electric  supplies  at  the  uptown  store  of  the 
Joshua  Hendy  Machine  Works,  of  San  Francisco.  The  new  company  carries 
the  Pacific  Coast  agency  of  the  Walker  Company,  Cleveland,  Ohio. 

THE  SAN  FRANCISCO  "CHRONICLE"  has  installed  an  American-Ball 
direct-coupled  engine  and  dynamo  for  lighting  and  power  purposes.  The 
new  125-volt  machine  has  a  capacity  of  1000  lamps,  and  it  will  replace  two 
Edison  generators,  driven  by  a  rope  transmission,  that  is  oui  of  date. 

THE  OREGON  TELEPHONE  &  TELEGRAPH  COMPANY  has  elected 
Mr.  J.  C.  Ainsworth  president,  Mr.  W.  B.  King  having  retired  from  that  office. 
The  switchboard  capacity  of  the  company's  central  office  in  Portland  has 
been  increased  by  fourteen  stations,  to  accommodate  a  like  number  of  operators. 

THE  SNOQUALMIE  FALLS  POWER  COMPANY,  which  is  to  supply 
the  cities  of  Seattle  and  Tacoma,  Wash.,  with  electric  power  generated  in  a 
station  operated  by  water  power,  is  reported  as  having  closed  a  contract  with 
the  Westinghouse  Electric  &  Manufacturing  Company  for  four  1500-kw  gen- 
erators. 

THE  PORTLAND  GENERAL  ELECTRIC  COMPANY'S  "Station  B"  in 
Oregon  City,  Ore.,  is  completed,  and  has  all  of  its  twelve  sections  in  opera- 
tion. It  was  constructed  a  few  sections  at  a  time.  Ten  of  the  sections  contain 
one  6000-volt  generator  and  two  vertical  turbines  each;  one  section,  turbines 
driving-  pumps,  and  one  section,  two  exciters  and  two  turbines.  The  total 
generator  capacity  is  12,800  horse-power.  Each  exciter  has  a  capacity  of  250 
kilowatts  at  125  r.  p.  m.  The  building  is  a  solid  block  of  concrete,  and  has  a 
length,  parallel  with  the  Willamette  River,  of  364  feet.  The  voltage  is  6000 
on  the  transmission  line  to  Portland,  14.3  miles  in  length.  The  station  across 
the  river  has  been  sold  to  a  paper  mill   company. 


Canadian  Notes. 


Ottawa.  Ont.,  August  20,  1898. 

THE  BELL  TELEPHONE  COMPANY'S  directors  have  decided  to  fncrease 
the  capital  stock  of  the  company  from  $3,168,000  to  $3,900,000. 

THE  OTTAWA  ELECTRIC  CO^IPANY  is  about  to  increase  its  plant  at 
No.  2  power  house  by  the  addition  of  a  60-inch  waterw  heel  and  a  125-light  arc 
generator. 

THE  TORONTO  ELECTRIC  RAILWAY''  is  reported  as  having  entered  a 
suit  against  the  Siemens  &  Halske  Electric  Company,  of  Chicago,  for  $25,000 
for  breach  of  warranty  of  a  generator. 

THE  MONTREAL  ISLAND  BELT  LINE  railway  shareholders*have  au- 
thorized the  directors  of  that  company  to  issue  new  bonds  to  the  extent  of 
$380,000  and  to  cancel  and  redeem  the  old  issue  of  $300,000. 

TENDERS  ARE  INVITED  up  lo  August  30  for  supplying  an  incandescent 
electric  lighting  plant  for  the  city  of  Beeton,  Ont.  Mr.  John  Gait  is  the  con- 
sulting engineer,  and  Mr.  W.  H.  Mitchell  is  the  chairman  of  the  electric  light 
committee. 

THE  RATEPAY'ERS  OF  THE  CITY"  OF  HAMILTON,  Ont.,  have  voted 
in  favor  of  extending  the  franchise  of  the  Hamilton  Street  Railway  Company 
for  a  further  period  of  fifteen  years,  or  until  the  year  1928.  The  vote  was 
strongly  against  the  corporation  in  the  proposition  to  assume  control  of  the 
street  railway. 

PROFESSOR  CALLENDAK,  recently  of  the  staff  of  McGill  University. 
Montreal,  has  designed  a  platinum  electrical  resistance  thermometer  capable  of 
measuring  temperature  to  the  ten-thousandth  part  of  a  degree.  The  extreme 
delicacy  of  the  instrument  makes  it  a  valuable  aid  in  securing  accurate  observa- 
tions of  the  temperature  of  lakes'  and  rivers'  water  during  the  various  seasons 
of  the  year,  as  no  thermometer  is  available  for  such  minute  measurements. 

THE  CANADIAN  MANUFACTURERS'  ASSOCIATION,  which  has  for 
its  ol>iect  (Jie  development  of  the  manufacturing  industries  of  Canada,  has 
commenced  the  publication  of  a  bulletin  which  will  contain  the  informaliiui 
regarding  the  export  trade  of  Canadian  manufacturers.  The  association  has 
appointed  Tuesday,  September  6,  to  be  Manufacturers'  Day  at  the  coming 
Toronto  fair,  at  which  time  it  will  hold  a  special  meeting  on  the  fair  grounds. 

THE  TROUBLE  BETWEEN  THE  OTTAWA  ELECTRIC  STREET 
RAILWAY  COMPANY  and  its  employees  is  reaching  the  acute  stage.  The 
company  has  already  dismissed  a  number  of  its  conductors  for  various  reasons, 
but  chiefly,  it  is  said,  because  Ihey  belong  to  the  union.  The  employees  pro- 
pone to  appeal  to  the  public  of  this  city  in  order  to  enlist  active  pnimlar  sym- 
pathy on  their  behalf.  The  employees  are  asking  for  a  ten  hours'  day  the 
wage  of  $1.50,  and  nrc  now  offered  $1.43* 


(3cncral  Bcw8. 


New  Incori>oration5. 


■IIIIC  INIICKNAI  loNAI.  i:i.i;(  IKK  AI.  lOMI'ANV.  Clcvc-lniKl,  Ol.i.., 
liim  lircn  (iirniril  liy  A.  W.  Mnycrw,  Iv  II,  Slinw  ninl  ('liiirlc!i  Slcatoii,  tti  imnni- 
(iH-lurc  rlcclriciil  appliniicrn.     ('n|itliil  wtiick,  $io,ihk». 

•iiiK  wnicniiNdiiiN  \vaii;k  \  i.imir  (omtanv.  \\oiiinnKi..n. 

Inil.,   linN   lirni   in('nr|iiiinlfMl   with  n  i-n|iiliil    Hltu-k   uf  I^ihki.     Tin-   inr.>i  |i<>i  ;i|<ii'h 
iirr  Jdhii  II.   Ilrown.   U.  <>.  Mayer  ntnl  I-',   McCtcllnii, 

•line  MASilN  IU.i;(  TUIC  I.IClir  COMI'ANY,  Ma«mi,  Irn..  ha^  li.cii 
iiu-iiritnrnlrd  willt  a  capilal  hIik-1<  n(  $SS""-  'l')<c  iiu'iHpiiraloi-H  arc  I..  (iilKKcn- 
li.illl,   V.   M.    l.i>rlllK.  "II"   I>"n..li  .1111!    Hiilianl  (;r..mr. 
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THl-  UMl.WVAY  KLECTKIC  IlKATING  &  EXCIMIKKINU  CUM- 
PVNY  NVw  York,  N.  Y.,  has  befn  incnrporated  with  the  following  named 
directors:  Harold  s'.  Mackaye  and  Nelson  Heiss.     Capital  stock,  $50,000. 

THK  TKVN-^MlSSlSSlPri  TELIU'UDNK  COMPANY.  Om.-iha,  Neb.,  has 
been  incorporated,  those  interested  being  William  B.  Douglas,  Warren  1>.  tar- 
lisle  and  W.  1'.  Lathrop.    The  capital  stock  of  the  new  company  is  $10,000. 

THF  OCVKER  CITY  TEI.EI'HONE  COMPANY,  Onaker  City.  Ohio,  has 
been  incorpor,ated  with  a  capital  stock  of  $500.  Among  those  interested  in  the 
new  emerprise  are  John  K.  Hall,  J.  W  .  Mill.  H.  S.  Hartley  and  J.  T.  Douglas. 
THE  MOR  \L  TELEPIU)N'E  COMPANY,  Moral.  Okla.,  has  been  chartered 
with  a  capital  stock  of  $..000.  It  will  run  a  line  from  Moral  to  Tecumseh, 
Lexington  and  Purcell.  L.  M.  Lamm  is  president,  and  L.  P.  K.  .Miller 
treasurer. 

THE  GOSHEN  TELEPHONE  COMPANY,  Goshen,  Ind.,  has  been  formed 
with  a  capi'tal  stock  of  $30,000.  The  directors  of  the  new  company  are  James 
A.  Arthur.  George  D.  Lint  and  Wilson  Koose,  of  Goshen;  Edwin  L.  Larber, 
of  Wauseon,  and  James  S.  Brailey,  Jr.,  of  Toledo,  Ohio. 

\  COMPANY  was  organized  August  18  in  Philadelphia,  Pa.,  for  the  construc- 
tion and  operation  of  telephone,  electric  light  and  electric  railway  plants  m 
Southern  and  Middle  States,  the  head  offices  to  be  at  Atlanta,  Ga.  Mr.  J.  M. 
Wood  of  Wilmington,  N.  C.  was  appointed  general  manager  and  purchasing 
agent.'  The  company  already  has  some  franchises,  and  is  in  the  market  for 
electrical  supplies. 

THE  ESMOND  ELECTRIC  TRACTION  &  SIGNAL  COMPANY  has 
been  chartered  in  Charleston.  W.  Va.,  for  the  purpose  of  building,  equipping 
and  maintaining  railways  and  signals  and  signal  stations,  and  furnishing  elec- 
tric heat  light  and  power.  The  shareholders  are  D.  N.  Ma-xon,  G.  E.  Cruse, 
C.  S.  Johns.  D.  A.  Davies  and  R.  H.  E.  Starr,  all  of  New  York.  The  capital 
stock  subscribad  is  $500. 

THE  ONTARIO  TELEPHONE  &  SWITCHliOARD  CONSTRUCTION 
COMPANY,  LIMITED,  Toronto,  Ont..  has  been  incorporated  with  a  capital 
stock  of  $75,000.  The  incorporators  are  Robert  Fox,  T.  H.  Smallman,  F.  B. 
Leys  T.  H.  Purdon,  R.  A.  Bayly,  John  Labatt,  Moses  Masuret,  John  Mdne. 
Dr.  j.  D.  Wilson  and  J.  R.  Minhinnick.  of  London,  and  R.  H.  Evans  and 
H.   C.  Walters,  of  Detroit. 

THE  DETROIT,  UTICA  &  ROMEO  R.\ILWAY  COMPANY,  Detroit, 
Mich.,  has  been  formed  with  a  capital  stock  of  $300,000,  for  the  purpose  of  con- 
structing and  operating  a  suburban  line  that  will  connect  Romeo  and  inter- 
vening points  with  Detroit.  Among  those  interested  are  Alexander  A.  Mc- 
Vittie,  Frank  E.  Kirby,  Frank  D.  Andrus  and  Elliott  G  .  Stevenson,  of  De- 
troit; George  B.  Davis,  of  Utica,  and  Marvil  I.  Brabb,  of  Romeo. 


the  latter  city.  Mr.  J.  C.  Hubinger.  president,  expects  to  make  this  exchange 
one  of  the  strongest  independent  systems  in  the  country,  and  when  com- 
pleted in  the  two  cities  it  will  have  from  10,000  to  12,000  subscribers.  '1  he 
Stromberg-Carlson  central  energy  telephones  and  switchboard  will  be  used 
throughout. 

Electric  Liqht  and  Power. 


The  Telegraph  and  Telephone. 

KINGFISHER,  OKLA.— Kingfisher  is  preparing  to  build  a  telephone  system. 
WORTHINGTON,  MINN.— The  Midland  Telephone  Company's  line  is  now- 
being    constructed    between    Worthington,    Rushmore,    Adrian,    St.    Kilian    and 
Ellsworth. 

\VICHIT.\.  KAN.— Construction  work  has  been  begun  on  a  second  telephone 
line  from  here  to  Wellington.  The  line  will  run  to  Mayfield,  Milan,  Argonia, 
Conway  Springs  and  Harpei|. 

DESHLER,  OHIO.— The  Bell  Telephone  Company  has  purchased  the  lines 
of  C.  F.  Heidley,  of  Leipsic,  and  will  have  in  this  city  a  general  station  for 
many  of  the  adjoining  towns. 

MACKIN.-\C  ISL.\ND,  MICH.— Mackinac  Island  is  to  have  a  telephone 
system.  The  Village  Council  has  passed  an  ordinance  granting  a  franchise  to 
R.  C.  Stephenson,  of  Rochester,  Ind. 

CINCINNATI,  OHIO.— The  City  &  Suburban  Telegraph  Association  of  this 
city  has  just  completed  a  long-distance  copper  metallic  circuit  between  this  city 
and  Hillsboro,  via  Williamsburg,  Ohio,  for  through  business. 

MINONK,  ILL.— The  McLean  Telephone  Company  was  granted  a  franchise 
at  a  meeting  of  the  City  Council  last  week.  This  gives  the  company  entrance 
into  the  city  and  the  right  to  erect  poles  and  lines  along  the  streets. 

LOR.XMIE,  OHIO.— .\t  a  special  meeting  of  the  City  Council  the  Union 
Central  Long  Distance  Telephone  Company  was  granted  the  privilege  of  build- 
ing a  line  through  this  city.  Right  of  way  has  also  been  secured  from  Minster 
via    Houston  to  Sidney. 

L.V  CRflSSE,  WIS.— The  La  Crosse  &  Southeastern  Telephone  Company 
Jias  just  completed  a  new  metallic  line  to  West  Salem,  Bangor  and  Sparta,  con- 
necting with  the  telephone  line  at  La  Crosse.  This  line  connects  also  with 
Norwalk,  Wilton,  Ontario,  Leon,  Melvina  and  Tomah. 

INDEPENDENCE,  MO.— The  .Xmerican  Telegraph  &  Telephone  Company, 
which  was  recently  granted  a  franchise  over  the  streets  of  this  place,  will  begin 
work  on  the  line  at  once.  The  work  will  be  pushed  to  compeltion,  and  the  city 
will  have  the  benefit  of  a  long-distance  telephone  connection  with  Kansas  City, 
St.  Louis  and  Chicago. 

Pf)TTS\"ILLE,  P.\.— J.  Jerome  O'Neill,  electrical  contractor,  of  Lost  Creek, 
has  been  awarded  the  contract  by  Superintendent  Zehner,  of  the  Lehigh  Coal 
&  Navigation  Company,  and  the  Tamaqua  &  Lansford  Street  Railway  Com- 
pany, to  equip  an  exchange  and  twenty-three  stations.  The  line  will  extend 
from  Summit  Hill  to  Nesquehoning,  through  Lansford  and  Tamaqua.  connect- 
ing all  the  Lehigh  Coal  &  Navigation  mines,  offices,  shops  and  electric  railway 
offices. 

W.\SHINGTON,  D.  C— General  Greely  has  been  informed  by  Colonel  Allen 
at  Ponce,  Porto  Rico,  that  the  telegraph  lines  now  extend  from  Ponce  through 
Guayama  and  Arroyo  to  the  headquarters  of  General  Brooke,  through 
(iuayama  to  the  headquarters  of  Gcner.al  Wilson,  through  Ajuntas  and  L'tuado 
to  the  headquarters  of  (ieneral  Stone  and  along  the  coast  to  Guanica.  These 
lines  all  extend  to  the  cable  station,  and  they  place  this  country  in  communi- 
cation with  more  than  half  of  the  island  of  Porto  Rico. 

ST.  PAUL,  MINN.— The  Mississippi  Valley  Telephone  Company  is  making 
rapid  progress  in  its  exchanges  at  St.  Paul  and  Minneapolis.  The  conduit 
work  is  all  completed  in  both  cities,  and  the  outside  work  is  well  under  way  at 


M.XTTOON,  ILL.— The  Mattoon  Light.  Heat  &  Power  Company  has  been 
granted  a  twenty-year  franchise  by  the  City  Council,  and  will  at  once  begin 
the  work  of  building  a  plant.  ;. 

BORDENTOWN,  PA.— The  Monmouth  Traction  Company  has  absorbed  a 
controlling  interest  in  the  Bordentown  electric  light  plant.  A  large  supply  of 
materiqj  has  arrived  from  Williamsport,  Pa.,  for  the  purpose  of  increasing  the 
size  of  the  plant. 

MOUNT  PLE.\S.\NT,  TEX.— Mount  Pleasant  is  to  have  an  electric  light 
plant.  It  will  be  owned  and  operited  by  Davis  Brothers,  millers,  who  will 
utilize  the  engine  and  machinery  of  their  mill.  The  plant  will  probably  be  in 
operation  by  September  15. 

TRENTON,  TENN.— A  bill  was  filed  in  chancery  here  by  Keenan  &  Wade, 
owners  of  the  electric  light  plant,  against  the  city,  claiming  a  failure  on  the 
part  of  the  Mayor  and  the  Board  of  .\ldermen  to  comply  with  a  contract  made 
with  them  to  purchase  the  light  plant  for  the  sum  of  $8000. 

QUINCY,  ILL.— Mr.  J.  C.  Hubinger,  of  Keokuk,  la.,  has  purchased  the  old 
ice-house  property  -on  Front  Street,  between  Maine  and  Hampshire,  for  the 
sum  of  $4000.  The  lot  is  loi  by  100  feet,  and  on  it  will  be  built  the  power  house 
for  Mr.  Hubinger's  proposed  electric  light  and  steam  heating  plants. 

CHICAGO,  ILL.— Chicago  Edison  interests,  acting  presumably  for  the  Com- 
monwealth Electric  Company,  have  arranged  to  purchase  another  electric  light- 
ing plant  on  the  northwest  side.  The  property  is  located  at  Milwaukee  and 
Western  Avenues,  and  is  known  in  electrical  circles  as  the  "Miller"  plant.  It 
is  said  that  the  purchase  price  will  be  about  $.^9,000. 

BRISTOL.  TENN.— The  Bristol,  Virginia  Corporation  has  just  completed 
the  construction  of  an  artesian  well,  and  is  about  to  purchase  machinery  for 
pumping  from  the  same,  and  also  in  connection  therewith  for  lighting  the 
streets  by  means  of  some  si.xty  or  seventy-five  arc  lights.  Mr.  C.  W.  Hanna 
is  the  proper  person  to  address  with  regard  to  estimates  for  this  equipment. 

REDLANDS,  CAL.— A  certificate  of  increase  of  the  capital  stock  of  the  Red- 
lands  Electric  Light  &  Pow-er  Company  was  filed  in  San  Bernardino  by  W.  J. 
Curtis,  atttorney  for  the  company.  The  increase  is  from  $200,000  to  $500,000, 
and  is  made  in  order  to  extend  the  scope  of  the  company's  operations,  im- 
prove the  plant,  circuit  lines,  property,  etc. 

PASADENA,  CAL. — The  Edison  Electric  Company,  of  Los  Angeles,  has 
purchased  the  entire  stock  of  the  Pasadena  Electric  Light  Company.  .About 
October  i  this  company  will  begin  furnishing  pow-er  to  the  Edison  Electric 
Company  and  the  Los  Angeles  Raihvay  Company  in  Los  Angeles,  and  the 
Pasadena  Electric  Light  Company  and  the  Pasadena  &  Los  Angeles  Electric 
Raihvay  Company.  The  officers  of  the  company  are  George  H.  Barker,  presi- 
dent; William  R.  Staats,  secretary;  John  B.  Miller,  treasurer;  W.  S.  Wright, 
attorney.  The  new-  company  proposes  to  make  many  improvements,  introduce 
water  pow-er  and  reduce  rates. 


The  Electric  Railway. 


MARIOX.  IXD.— Electric  street  cars  are  now  running  from  Marion  to  Sum- 
mitville. 

SOLVAY,  X.  Y.-~The  Board  of  Trustees  of  this  village  has  granted  a  fran- 
chise to  the  Syracuse,  Skaneateles  &  Moravia  Railroad  Company  to  build  its 
road  through  the  village. 

PHILADELPHIA,  PA.— The  Southwestern  Street  Railway  Company  has 
begun  the  work  of  laying  track  for  its  line  through  the  hitherto  undeveloped 
country  in  the  southwestern  section  of  the  city,  from  ^layomensing  Avenue  to 
the  county  line. 

PLAIXFIELD,  X.  J.— At  a  recent  meeting  of  the  Common  Council  the 
Plainfield  Street  Railway  Company  was  granted  a  franchise  for  an  electric 
railway  through  the  streets  of  Plainfield  to  connect  with  the  Elizabeth  &  West- 
field  Street  Railway  Company. 

MILWAUKEE.  WIS. — A  building  permit  has  been  issued  to  the  Milwaukee 
Electric  Railway  &  Light  Company  to  erect  its  new  power  station  at  the  corner 
of  River  and  Oneida  Streets.  The  building  is  to  be  of  brick  and  stone,  loo  by 
130  feet.    The  cost  is  given  as  $98,000. 

BL'FFALO,  N.  Y. — Mayor  Diehl  has  signed  the  resolution  of  the  Common 
Council  so  amending  the  grant  of  the  Buffalo  Traction  Company  as  to  revoke 
the  rebate  check  and  4-cent  fare  provision,  and  to  permit  a  5-cent  fare  and  a 
system  of  transfers  between  all  lines  in  the  city. 

JACKSOX,  MICH. — A  decree  has  been  entered  in  the  Circuit  Court,  order- 
ing the  sale  of  the  street  railway  by  the  Circuit  Court  commissioner,  naming 
the  time  after  August  31,  to  satisfy  the  mortgage  held  by  the  Fidelity  Loan  & 
Trust  Company.  The  amount  claimed  is  $171,829.50.  The  property  has  been 
in  the  hands  of  a  receiver  for  the  past  year. 

BROOK r<YX.  X.  v.— The  plans  and  specifications  for  the  construction  of 
the  incline  at  Flatbush  and  Atlantic  Avenues,  which  will  connect  the  Brook- 
lyn Elevated  Railroad  system  and  the  surface  line  of  the  Long  Island  Railroad 
on  Atlantic  Avenue,  have  been  completed,  and  bids  for  the  immediate  con- 
struction of  the  work  are  now  being  received. 

CHESTER.  PA.— The  Wilmington  extension  of  the  L'nion  Traction  Com- 
pany's line,  which  is  to  connect  the  city  of  Philadelphia  with  Wilmington,  is 
well  under  way.  The  tracks  have  been  laid  through  this  city  and  the  men  arc 
now  working  on  the  section  that  leads  to  Clarmont,  Del.  It  is  thought  that  the 
through  line  will  he  completed  within  two  weeks. 

WEEHAWKEX,  X.  J.— The  Xew  Jersey  Elevating  &  Transfer  Company  has 
begun  the  construction  of  an  inclined  railroad  which  will  hoist  two  score  of 
passengers  at  one  time  nearly  200  feet  within  a  short  horizontal  distance    The 
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new  railroad  will  be  of  steel,  and  either  steam  or  electricity  will  be  used  as  a 
motive  power.  The  grade  is  said  to  be  the  steepest  traversed  by  any  railroad  in 
the  country— 72  in  loo  feet— and  will  constitute  the  road  practically  an  elevator. 

DEFIANCE,  OHIO.— Some  months  ago  Mr.  W.  R.  Faben,  receiver  of  the 
Defiance  Light  &  Railway  Company,  made  application  to  Judge  Hubbard  foi 
authority  to  sell  the  electric  railway  property  in  this  city.  At  that  time  the 
creditors  of  the  company  objected,  but  now  Judge  Hubbard  has  given  per- 
mission to  sell  the  electric  road.  It  is  stated  that  the  road  will  be  sold  in  a 
few  days  to  parties  who  will  put  it  in  operation.  The  road  has  not  been  run- 
ning for  more  than  a  year. 

ST.  LOUIS,  MO.— The  stockholders  of  the  electric  railway  company  which 
contemplated  the  construction  of  an  electric  railroad  from  East  St.  Louis  to 
Edwardsville  and  Alton  have  sold  the  franchise  to  the  Mississippi  Valley  Elec- 
tric Railway  Company,  of  which  J.  H.  Mehling,  of  St.  Louis,  is  president.  The 
Mississippi  Valley  Company  proposes  to  construct  two  car  lines,  oiTe  from 
Ea.st  St.  Louis  to  Alton,  via  Brooklyn,  Madison  and  Granite  City.  The  other 
road  will  be  from  East  St.  Louis  to  Edwardsville,  via  Collinsville  and  Glen 
Carbon. 


Personal  Note. 


MR.  MARTIX  J.  IXSULL.  of  Chicago,  formerly  of  the  engineering  firm  of 
Sargent  &  Lundy,  has  been  a  visitor  in  New  York  during  the  last  week. 
While  there,  Mr.  Insull  arranged  with  the  C  &  C  Electric  Company  to  rep- 
resent it  in  the  Chicago  territory,  with  headquarters  in  rooms  1012  to  1013 
Monadnock  Block.  Messrs.  Sargent  &  Lundy  have  during  the  past  year  rep- 
resented the  C  &  C  Electric  Company  in  Chicago,  with  Mr.  Insull  in  charge 
of  the  electrical  department,  but  with  Mr.  Insull's  Recent  withdrawal  from  the 
firm  the  C  &  C  agency  was  relinquished.  Mr.  Insull's  long  experience  in  the 
electrical  field,  his  extensive  acquaintance,  his  thorough  familiarity  with  C  &:  C 
apparatus  and  the  excellence  of  the  product  of  the  C  &;  C.  Electric  Company 
should  assure  the  success  of  his  efforts. 

^rabe  anb  Unbustrial  flote8« 

THE  WASHINGTON  ELECTRIC  LIGHT  COMPANY,  Washington.  Pa- 
is increasing  its  plant  by  the  addition  of  a  200-hp  engine,  built  by  the  Pall 
Engine  Company,  Erie,  Pa. 

THE  WESTERN  BELL  WORKS,  69-71  West  Jackson  Boulevard,  Chicago, 
arc  now  owned  solely  by  Mr.  W.  S.  Hodgman.  The  business  will  be  actively 
pushed  under  his  personal  supervision. 

A  NEW  FACT(JRY  for  the  Western  Electric  Company  is  to  be  built  on 
South  Clinton  Street,  Chicago,  111,  The  building  will  be  of  brick  ten  stories 
high,  180x100  feet,  and  will  cost  about  $150,000. 

THE  ST.  AGNES  HOSPITAL,  Philadelphia,  is  to  have  an  isolated  electric 
plant.  The  engines,  which  are  to  be  built  by  the  Ball  Engine  Company,  Erie, 
I*a.,  will  be  direct  connected  to  Eddy  dynamos. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS,  of  Chicago,  have  re- 
cently analyzed  fourteen  boiler-fced  waters  and  shipped  two  carloads  of  suit- 
able scale  solvents  to  large  sugar  concerns  in  the  Hawaiian   Islands. 

THE  STROM  BERGCARLSON  TELEPHONE  MANUKACTL'RING 
COMPANY,  Chicago.  111.,  reports  a  large  demand  for  its  dividend  circuit  toll 
line  telephones,  which  the  company  guarantees  to  be  free  from  the  claims  of 
the  Carty  patent  and  to  be  superior  to  the  bridging  system. 

THE  SCHEEFER  METERS  AND  TRANSFORMERS  will  be  handled  in 
the  States  of  Michigan  and  Indiana  by  the  Illinois  Electric  Company,  239 
Madinon  Street,  Chicago,  which  has  just  secured  the  exclusive  agency  for  these, 
Stalcfi.  The  company  states  that  it  is  in  a  position  to  make  prompt  shipments 
and  low  prices. 

H.  M.  SHAW  &  CO.,  40  Broad  Street,  New  York  City,  report  increased 
bunineffs  on  Partridge  carbons,  Ouakcr  City  dynamos  and  motors  and  No- 
wotny  inclosed  arc  larnp^.  'i'he  L'nivcrsal  Electric  Company,  manufacturer  of 
Ihc  Universal  non-arcing  lightning  arresters,  for  which  H.  M.  Shaw  &  Co.  are 
general  agents,  reports  the  largest  trade  this  season  of  any  since  its  incor- 
poration six  yearn  ago. 

SELF  LUBRICATING  CARBON  BRUSHES  will  have  their  merits  ex 
plained  lo  the  delegate*  to  the  American  Street  Railway  Association  convention 
by  Mr,  J.  S.  Spcer,  secretary  of  the  J'arlridgc  Carbon  Company,  of  Sandusky, 
Ohio,  who  will  attend  the  convention  for  this  purpose.  These  brushes  are 
valuable  boih  for  generator  and  railway  motor  work,  and  arc  coming  into  wide 
UHc  In  the  railway  field. 

DEVELOPING  LARGE  CAS  ENGINES.— The  Wcatinghonse  Machine 
Company  Hurpri«cd  Ihc  vivitorft  to  the  recent  noiree  at  East  PlltHbtirg  by  iis 
/^.yr-lip  gan  engine,  but  it  now  propo»c>»  to  exceed  thiH  greatly  by  the  CfinHtruc- 
linn  of  enginen  of  ifjrjo  or  more  borne  power.  The  advanlagcn  of  gan  engines 
f.vrr  Kfram  boiler*  and  rngtncit  are  no  great  that  they  are  practically  certain 
lo  displace  the  latter  in  large  »n  well  u%  Kmnll  work,  and  the  WcHtinghouHe 
Machine  Company  inicndn  to  be  prepared  for  the  demand  that  will  be  caused 
thereby. 

THE  JULIUS  ANDKAE  A  SONS  Cf)MPANY,  of  Milwaukee,  hat  secured 
the  agency  for  the  fnmoun  ErictiMm  tclcphonen  in  ihc  ISndgrr  Slnlc.  Mr,  jamrs 
Ilcaley,  who  rccenlly  rriiirncd  to  Mtlwaukrc  from  n  trip  throngh  Norlhrrn 
Illinois  in  Ihc  intercut  of  ilii«  comt>nny,  Mlatc*  thnt  the  bititinciiH  conditiouN  in 
•  hr   I        ■     ■  t;ddc.     The  Kplrndid  cropM  ut  the  Reason   have 

Tn,i'  '  .  pill  in  Irleplionr^  and  ncccfmiltCN  in  the  circ- 

tni  .* , i'purt  thnt  it  in  cxpcricnciiiK  a  healthy  run  on 

"O.  K."  ballrrict. 

•|?M  iiiiiii.  \i\iv  'I  vf/KATOKS  mcnilonrd  and  lllmlrnlrd  in  the 
'>r>  >nt   of  the   U.   (*,    Dun    Building,   piildihlird   in 

I  I"  ."i«l    1,1,   iHgR,  were  coM«lrurlcd   by   Ihr   Watkir 

(  otnp,irix,  of  (  Irvrlnnd,  Ohio.     Ihc  ilic  of  ony  appnralUii  In  thiii  bnildinK  i"  n 
romplimrnt   lo  ihr   bnildrr,  n«  the   whole  ulructnrr  wn*  built   on   the   principle 


that  no  expense  should  be  spared  to  get  the  best  and  most  reliable.  The  adop- 
tion of  Walker  machinery  for  the  main  generators  is,  hence,  appreciated  by 
the  Walker  Company. 

THE  NEW  YORK  &  OHIO  COMPANY,  manufacturer  of  the  celebrated 
Packard  transformer,  has  recently  brought  out  its  latest  model,  which  is  to  be 
known  as  "Model  gS."  The  results  secured  on  this  new  model  are  considerably 
ahead  of  anything  that  has  been  obtained  heretofore  in  the  way  of  regulation 
and  efficiency.  The  Electric  Appliance  Company,  general  Western  agents  for 
the  Packard  transformer,  is  ditributing  special  circulars  of  the  same,  giving 
tabulated  results  of  a  number  of  tests.  The  manufacturers  of  this  transformer 
are  prepared  to  guarantee  these  results  on  each  and  every  transformer  sold,  and 
a  large  fall  trade  is  looked  for  on  the  "Model  98." 

TPIE  MASON  &  RICHARDS  COMPANY,  Security  Building,  St.  Louis, 
Mo.,  states  that  in  addition  to  the  agencies  of  the  Walker  Company  and  the 
Keystone  Electric  Company  it  has  selling  agencies  for  the  following  desirable 
companies:  Cutter  Company,  "I-T-E"  circuit  breakers;  Keystone  Electrical 
Instrument  Company,  instruments;  Raster  Carbon  Rheostat  Company,  rheo- 
stats, dimmers,  etc.;  Electric  JRailway  Equipjnent  Company,  railway  supplies; 
Simonds  Manufacturing  Company,  gears  and  pinions;  Partridge  Carbon  Com- 
pany, carbon  brushes;  K.  &  W.  Company,  incandescent  lamps;  Ham  Sand  Box 
Company,  sand  boxes;  Diamond  State  Fibre  Company,  fibre;  Monarch  Stove 
Company,  track  cleaners,  and  other  companies,  enabling  it  to  quote  attractive 
prices  on  all  sorts  of  electric  railway  material  and  supplies. 

THE  "JAGABI"  PORTABLE  TESTING  SET.— Mr.  J.G.  Biddle,  910  Drexel 
Building,  Philadelphia,  reports  a  very  good  demand  for  the  new  "Jagabi"  port- 
able testing  set,  which  he  is  selling  for  Willyoung  &  Co.  The  Philadelphia  »& 
Reading  Railway  Company  has  ordered  several  sets  for  testing  the  signal  systems 
on  its  various  divisions,  and  among  other  recent  customers  may  be  mentioned 
the  L'nited  States  Naval  Academy,  Central  Union  Telephone  Company,  Jenney 
Electric  Motor  Company,  Ahearn  &  Soper,  J.  H.  Bunnell  &  Cc,  Western  Elec- 
tric Company,  engineer's  oiifice  District  of  Columbia,  etc.  The  "Jagabi"  port- 
able testing  set  is  probably  the  most  compact  instrument  of  its  class  on  the 
UTarket.  It  comprises  a  Wheatstone  bridge,  rheostat,  D' Arson val  galvanom- 
eter, silver  chloride  battery  and  keys  for  galvanometer  and  battery,  all  mounted 
in  a  handsomely  finished  mahogany  case.  The  theoretical  range  of  measure- 
ment is  from  one  one-thousandth  ohm  to  over  eleven  megohms.  Mr.  Biddle 
will  be  glad  to  mail  descriptive  pamphlet  No.  295  to  anyone  interested  in  the 
subject. 

RHEOSTATIC  DEVICES  OF  ALL  STANDARD  TYPES,  including  auto- 
matic motor  starters,  field  rheostats,  theatre  dimmers,  constant  potential  arc 
light  resistances,  etc.,  are  now  on  the  market,  with  carbon  as  the  resisting 
material,  as  made  up  by  the  Raster  Carbon  Rheostat  Company,  Ashland  Block, 
Chicago,  III.  The  advantages  of  this  material  are  obvious  on  a  little  thought. 
It  will  stand  a  temperature  far  greater  than  that  of  any  metallic  resistance  with- 
out breakdown.  Its  resistance  is  practically  unaffected  by  the  temperature,  so 
that  like  results  are  always  obtained  on  the  same  adjustment  of  the  rheostat 
liandle.  There  are  no  coils  to  sag  or  cross  or  break  when  rendered  brittle  by 
beating.  These  advantages  have  always  been  recognized,  but  difficulties  have 
been  found  in  the  construction  of  carbon  rheostats,  particularly  in  the  contacts 
with  the  carbon.  This  difficulty  has  been  overcome  by  the  Raster  Carbon 
Rheostat  Company  by  the  use  of  a  special  composition.  The  external  appear- 
ance of  these  rheostats  is  very  similar  to  that  of  open-coil  instruments,  the 
same  provision  being  made  for  ventilation  and  a  thorough  circulation  of  air 
over  the  surfaces  of  the  resisting  parts. 

THE  LARGEST  ARC  DYNAMO.— There  is  now  nearing  completion  at  the 
Rushmorc  Dynamo  Works,  Jersey  City,  what  will  be  the  largest  arc  machine 
ever  constructed.  It  will  operate  on  the  new  mvdti-circuit  system  lately  per- 
fected by  Mr.  Rushmore,  and  at  500  r.  p.  m.  will  supply  two  independent 
circuits  of  150  ten-ampcrc  arc  lamps  each,  or  a  total  of  300  arcs.  This  is  said 
to  be  double  the  capacity  of  the  largest  machines  now  in  service.  The  ma- 
chine has  four  poles,  and  resembles  an  ordinary  constant  potential  generator. 
Unlike  other  so-called  multi-circuit  machines,  the  circuits  arc  in  parallel  and 
cannot  be  connected  in  series.  Each  circuit  has  a  separate  pair  of  brushes  and 
brush  rocker,  and  the  regulation  is  efTected  by  a  slight  automatic  shifting  of 
the  rockers.  There  is  no  sparking,  and  either  circuit  may  he  opened  or  short 
circuited  under  any  load  without  the  least  effect  on  the  other  circuit.  Mr. 
Rushmore  is  now  designing  a  much  larger  tnachinc  to  supply  four  circuits  and 
bi-  coupled  direct  to  a  Willans  engine.  The  machines  will  be  put  in  uiuler  the 
fullest  guarantees,  and  it  is  expected  that  the  efficiency  will  be  nearly  as  high 
as  In  the  latest  constant  potential  generators  of  the  same  kilowatt  capacity. 


Trade  and  Miscellaneous  Publications. 

ALL  STYLES  OF  CONVEVINC.  MACHINERY  from  chain  links  to  elec- 
tric motors  are  described  in  a  special  price  list  of  the  Jeflfrey  Manufacturing 
Company,  Columbus,  Ohio.  Of  parliciilar  interest  to  electrical  readers  are  the 
c(»al  and  ash  handling  cqtiipments  for  power  plants,  JefTrey  mine  e(iuii)- 
nients.  jnclurling  electric  locnniotivcs,  coal  cutters,  drills  and  otlier  piuls  of 
complete  oiitfits  and  motor  driven  spiral  chain  and  belt  conveyors  for  all  sorts 
of  automatic  hantlling  operations, 

"SNOW  SWEEPERS.  SNOW  PLOWS  AND  TRACK  SCRAPERS"  is  the 
title  of  a  special  cat«!<tguc  dated  August,  i8g8,  published  by  the  J.  {'».  Biill 
Compiiny,  of  Philadelphin.  Electric  railway  managers  may  not  think  this  a 
very  npproprialc  subject  in  the  prc.>*eni  hot  weather,  but  ihey  arc  ndmonisheil 
in  this  catalogue  of  the  old  ndngr.  "In  time  of  peace  prepare  for  war."  Besides 
the  Ntniidnrrl  jtwerpcrs,  nose  and  ^hcar  plows,  the  catalogue  describes  an  in- 
KniioUN  contbinnlion  of  hiiow  plow  nnil  construction'  car,  and  i  I  lust  rates  fuic 
Huch  doulih- trurl<  ciir  ns  nned  upon  the  Lorain  ift  Clevclanrl  Railway.  Il  i« 
Ollrd  wilh  four  G.  E.  57  inotorH,  intrrchnngcnblc  none  and  shear  phiws  nud 
wingN.  If  tlir  plows  nnd  wingii  arc  rctnovnl  it  can  br  u>i(-d  in  summer  as  a 
conHirurtioM  rar  ftr  ns  a  locninolivc  for  hnnling  cars  or  Irnin'*,  its  wciglil  nnd 
powerful  tnoiori  making  it  of  value  for  the  hitler  service. 

"COSTI-Y  I:RR0KS"  is  the  title  of  nn  clrgaully  printed  painpblrl  pid.lislurl 
by  the  CaUiilngtaph  Cnnipnny,  of  New  York  Cily,  the  conlenls  bring  wrillrii 
by  Mr.  Ilciiry  Ablioll.    The  work  deserihrw  llic  vfiriou-*  methods  of  liming  loll 
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messages  in  telephone  service,  showing  the  errors  likely  to  occur  with  clocks 
and  personal  estimation,  and  the  advantages  of  the  calculagraph  over  clocks, 
ordinary  time  stamps  or  stop  watches.  The  calculagraph  combines  the  good 
points  of  the  time  stamp  and  stop  watch,  or,  in  fact,  a  battery  of  stop  watches, 
in  that  there  is  no  necessity  for  any  mental  subtraction  of  the  time  of  concc- 
tion  from  the  time  of  disconnection,  the  calculagraph  doing  this  work  auto- 
matically and  stamping  the  slip  or  ticket  with  the  time  interval,  and  if  desir- 
able with  the  time  of  day  also.  One  calculagraph  will  handle  also  as  many 
toll  line  trunks  as  one  or  even  several  operators  can  manipulate,  since  the 
instrument  does  not  need  to  be  devoted  exclusively  to  one  line  as  docs  the 
stop  watch  while  that  line  is  in  service,  but  may  print  tickets  as  fast  as  they 
can  be  slipped  in. 

"MICA  AND  MICANITE**  is  the  name  of  a  new  catalogue  recently  issued 
by  the  Mica  Insulator  Company,  of  New  York,  and  full  of  information  for  the 
electrical  engineer,  manufacturer  and  street  railway  man.  An  illustratcti  ac- 
count of  mica  mining  in  India  makes  a  capital  introduction  to  the  calalopue. 
Micanite  is  shown  to  be  truly  American,  but  although  only  five  years  old  it 
is  known  in  every  country  that  can  boast  of  an  electric  dynamo  or  motor.  The 
work  includes  tables  giving  data  of  all  kinds  of  some  twenty-five  different 
insulating  materials.  There  is  an  article  upon  the  construction  ol  commutators 
which  includes  tables  of  various  data  and  sketches  of  the  latest  designs. 
Micanite  plate."  flexible  micanite  plate,  micanite  cloth  and  paper,  red  paper  and 
mica  insulations,  micanite  rings,  troughs,  washers,  tubes,  spools,  cylinders,  etc., 
have-  each  their  descriptive  page.  Complete  insulations  for  fifty-one  different 
types  of  street  railway  motor  commutators  are  kept  in  stock.  The  number  of 
types  will  give  an  idea  of  the  extent  cf  the  electric  railway  business.  The  other 
materials  manufactured  by  the  company  include  "Empire"  oiled  cloths,  oiled 
papers,  oiled  linen,  oiled  asbestos,  etc.,  and  similar  materials  treated  with 
"M  I  C  Compound." 

"TARTY  LINE  SER\'ICE"  is  the  title  of  a  wall  poster  lately  issued  by  the 
Western  Telephone  Construction  Company,  of  Chicago.  The  poster  goes  most 
elaborately  into  the  details  concerning  the  general  construction  of  series  and 
bridging  party  line  systems,  and  describes  the  W'estern  "Express"  long-dis- 
tance telephone,  which  is  made  for  both  series  and  bridging  work.  The  means 
adopted  for  avoiding  the  Carty  patent  on  bridging  bells  arc  explained,  consist- 
ing of  a  novel  arrangement  of  the  generator  and  bell  circuits  by  which  the 
generator,  instead  of  being  normally  on  open  circuit  and  bridged  onto  the 
line  when  in  use,  is  normally  on  short  circuit  in  series  with  the  local  ringing 
bells.  When  its  crank  is  turned,  however,  the  short  circuit  is  opened  as  in 
ordinary  exchange  and  series  work,  and  a  low  resistance  coil  is  shunted  around 
the  ringing  coils  so  that  the  high  resistance  of  the  latter  does  not  impede  the 
generator  current  to  line.  Une  advantage  of  this  arrangement  is  that  the  ring- 
ing coils  at  the  transmitting  station  do  not  shunt  off  any  of  the  current.  The 
poster  also  gives  detailed  directions  for  the  running  of  party  lines,  and  de- 
scribes the  special  apparatus  manufactured  by  the  company  for  the  equipment 
of  junction  or  switching  stations  for  use  on  bridged  toll  lines.  The  mctnods 
of  transposing  metallic  circuits  and  of  protecting  the  instruments  from  lighting 
are    explained,    and    tlie    various    parts    of    ihe    Western    Tetejihone    Con  ■struct  ion 


Company's  equipments  are  described  in  full.  A  novelty  brought  out  by  tliK 
company  and  described  in  this  poster  is  the  H.  C.  D.  combined  carbon  and  fu^e 
lightning  arrester,  consisting  of  the  usual  carbon  blocks,  with  mica  separating 
strips,  to  give  the  lightning  a  discharge  path  to  ground,  and  fuse  strips  between 
these  blocks  and  the  instruments  to  cut  off  any  excess  currents  from  the 
laiier. 


Directory  of  Scientific  Societies,  Associations,  Etc..  and 
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CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  third  Friday  of  each 
month;  J.  R.  Cravath,  secretary. 

THE  NEW  Y'ORK  ELECTRICAL  SOCIETY.-Presidcnt,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  New  York. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA..  Pittsburg. 
Pa. — Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal;  secretary.  C.   H.  Mortimer,  Toronto,  Ont. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
William   H.  Wahl. 

MASSACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION,  Bos- 
ton, Mass. — Exhibition  of  Motor  Carriages,  October  lo  to  December  3,  1898. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President,  F.  A. 
Copeland,  La  Crosse,  Wis.;  secretary.  Thomas  R.  Mercein,  Milwaukee.  Wis. 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 
— F.   W.    Putnam,  secretary.  Salem.   Mass. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope.  Meeting,  third 
Wednesday  of  each  month. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.-President,  A.  M. 
Young,  Waterbury,  Conn;  secretary,  George  F.  Porter,  New  York.  Next  meet- 
ing. New  Y'ork,  May  or  June,  1899. 

AMERICAN  STREET  RAILWAY*  ASSOCIATION.-President,  A.  E. 
Lang,  Toledo,  Ohio;  secretary,  T.  C.  Penington,  Chicago,  IM.  Next  meeting, 
Boston,  Mass.,  September  6,  7,  S  and  9,  189S. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.— 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Ne.xt  meeting,  Wilmington,  N.  C,  June  19,  1899. 
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THE  ILLL'STRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  g-15   Murray   Street.   New   Y^ork   City. 


IXITEU  .--i.Vil..-^  i'ATENTS  ISSUED  AUGUST  16,  iSqS. 
[In   charge   of  Wm.   A.    Rosenbaum,    177  Times   Building,    New    Y'ork.] 

609.015.  ELECTRIC  ELEVATOR;  R.  Eickemeyer,  of  Yonkers,  N.  Y.  App. 
filed  Jan.  5,  iSgi.  The  combination  of  an  elevator,  and  its  hoisting  mech- 
anism; an  electric  motor  coupled  thereto,  and  a  dynamo-electric  governor 
mechanically  driven  by  said  motor  for  generating  electricity,  and  dis- 
tributing it  in  the  magnetic  field  of  the  motor,  and  weakening  said  field,  in 
proportion  to  any  increase  of  speed  in  the  elevator,  beyond  its  desired  or 
predetermined  rate. 

609.016.  ELECTRIC  ELEVATOR;  R.  Eickemeyer,  of  Y'onkers,  N.  Y.  App. 
filed  May  3,  1892.  In  elevator  machinery,  the  combination  with  the  travel- 
ing car  body  or  platform,  of  a  compound  motor,  a  resistance  in  shunt  rela- 
tion to  the  series  coil  of  said  motor,  and  a  solenoid  automatically  controlling 
the  magnetizing  power  of  said  series  field  coil  by  gradually  short  circuiting 
said   resistance. 

609.043-  MOTOR  CAR;  C.  O.  Palmer,  of  Cleveland,  Ohio.  App.  filed  April  18, 
1894.  The  combination  of  a  car,  a  motor,  a  driving  wheel  driven  by  said 
motor,  a  friction  controlled 'driving  connection  from  said  motor  to  the  car 
axle,  a  reel  and  a  flexible  conductor  wound  on  said  reel  and  connected  with 
both  the  motor  and  a  dynamo,  engine  or  other  source  of  energy,  together 
with  a  mining  machine,  a  horizontal  pulky  on  said  mining  machine,  and  a 
flexible  band  connection  between  the  mining  machine  pulley  and  the  motor 
pulley. 

6o«>.o9J.  ELECTRIC  CONTROLLER;  J.  I).  Forrer.  of  Johnstown.  I'a.  App. 
filed  July  II,  189S.  A  pair  of  concentric  shafts,  operating  levers  for  the 
same,  mechanism  permitting  independent  rotation  of  said  levers,  but  i)re- 
venting  independent  vertical  movement  of  the  same  and  a  lock  for  pre- 
venting simultaneous  vertical  movement  except  at  a  predetermined  position. 

Cotf.t£4.  ELECTRIC  BRAKE;  Ernest  B.  Skinner,  of  Ogden.  Utah.  App.  filed 
Oct.  30,  1897.  In  an  electric  brake,  a  solenoid  and  plunger  therefor  for 
operating  the  brake  mechanism,  a  second  solenoid  disposed  at  right  angles 
to  the  first  meiitioncd  solenoid,  a  lever  connected  at  one  end  lo  the  ]ilxmger 
of  the  smaller  solenoid  and  at  the  other  end  to  links,  which  arc  connected 
to  a  plate  carrying  a  shoe,  a  plate  having  a  projecting  portion  for  engage- 
ment with  the  end  of  the  lever  beyond  the  links,  a  shoe  carried  by  said 
plate  and  a  spring  positit)ned  between  the  plunger  of  the  smaller  solenoid 


aiivl    llie    links    to 
smaller  solenoid. 


operate    upuil    the    lt\i.r.    >^.lj> 
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609,142.  COMBINED  BATTERY  AND  ELECTRIC  CELL;  J.  C.  Dagoneau. 
of  Beaufort,  France.  App.  filed  Jan.  15,  1895.  In  a  combined  battery  and 
electrolytic  cell,  the  combination  of  a  cell  or  container  containing  sulphate 
of  copper,  an  interior  cell  or  container  contained  therein  and  comprising  a 
rectangular  framework  of  slats  and  membranes  secured  upon  this  frame- 
work, and  constituting  the  walls  of  the  interior  cell,  a  zinc  element  and  di- 
lute sulphuric  acid  contained  in  the  said  interior  cell,  suspension  bars 
adapted  to  suspend  the  articles  to  be  plated,  circuit  connection  between 
the  zinc  plate  and  the  bars  and  one  or  more  perforated  lead  plates  in  the 
interior  cell  upon  which  a  copper  deposit  will  be  made. 

609,154-  ELECTRIC  TELEGRAPHY;  O.  J.  Lodge,  of  Liverpool,  England. 
App.  filed  Feb.  i,  1898.  In  a  system  of  Hertzian  wave  telegraphy,  the  com- 
bination, with  a  pair  of  capacity  areas,  of  electrical  means  having  a  spark 
gap  inserted  between  them  and  serving  to  syntonize  them,  and  means  for 
bridging  or  shunting  the  spark  gap  whereby  the  apparatus  is  adaptable  for 
use  at  will,  either  as  a  radiator  or  resonator. 

609,173.  TELEPHONE  SYSTEM;  A.  F.  Swan,  of  Bayonne.  N.  J.  App.  filed 
Sept.  29,  1897.  The  combination  w^ith  the  telephone  apparatus,  the  line  and 
the  switch  barrel  moved  by  makes  and  breaks  in  the  line,  of  the  movable 
switch  arms  directly  controlling  the  circuit  through  the  apparatus,  and 
means  for  operatively  actuating  the  arms  by  the  movement  of  the  switch 
barrel. 

609,188.  ELECTRICAL  TRACTION;  W.  Kingsland,  of  Llandudno.  Eng. 
App.  filed  Dec.  23.  1897.  In  electrical  traction,  the  combination  with  a 
continuous  main  electrical  conductor,  sectional  working  conductors  from 
which  the  motor  car  directly  collects  the  current,  a  number  of  sectional 
auxiliary  conductors,  one  such  for  every  sectional  working  conductor,  and 
through  which  auxiliary  sectional  conductors  the  current  is  passed  from  the 
main  conductor  to  the  sectional  working  conductors,  commutator  switches 
situated  at  each  end  of  the  sectional  auxiliary  conductors,  and  electro- 
magnets having  soft-iron  armatures  fixed  on  rocking  shafts  whereby  the 
commutator  switches  are  operated;  of  auxiliary  commutator  switches,  one 
such  for  each  electromagnet,  also  operated  by  the  rocking  shaft  to  control 
the  action  of  the  electromagnet  by  connecting  it  with  one  or  other  of  two 
adjacent  sectional  working  conductors  whereby  the  electromagnets  may  be 
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energized  by  a  current  coming  from  one  or  other  of  two  adjacent  sectional 
working  conductors. 
609,229.  TELEPHONE  SYSTEM;  C.  E.  Egan,  B.  L.  Lawton  and  E.  C.  Wil- 
cox, of  Meriden,  Conn.  App.  filed  April  9.  1897.  In  telephone  systems, 
spring  jacks,  each  provided  with  a  central  telephont  connecting  spring, 
a  generator  connecting  spring,  and  a  subscribers'  communicating  spring; 
a  plunger  fitted  to  reciprocate  in  each  spring  jack  to  engage  either  of  the 
first  two  named  springs;  and  a  pair  of  connected  plugs,  each  fitted  to  oper- 
ate a  plunger  and  provided  with  a  metallic  nib  fitted  to  engage  a  sub- 
scribers* communicating  spring. 


No.  609,092  — Electric  Controller. 

609,231.  MEANS  FOR  INDICATING  A  SHIP'S  ROLL;  J.  J.  Hicks  and  G. 
H.  Zeal,  of  London,  Eng.  App.  filed  Nov.  18.  1897.  The  combination  of 
an  annular  tubular  glass  chamber  half  filled  with  mercury,  a  vertical  board 
or  plate  carrying  such  chamber  and  adapted  to  oscillate  it,  and  an  annular 
scale  surrounding  the  same. 

609.245.  ELECTRICAL  CIRCUIT  CONTROLLER;  N.  Tesla,  of  New  York, 
N.  Y.  App,  filed  Dec.  2,  1897.  The  combination  with  a  receptacle  for  con- 
taining a  conducting  fluid  and  a  series  of  spaced  conductors  thereon,  of  a 
duct  having  an  orifice  directed  toward  said  conductors  and  forming  a  con- 
duit through  which  the  fluid,  when  the  receptacle  is  rotated,  is  forced  and 
thrown  upon  the  conductors. 

609.246.  ELECTRIC  CIRCUIT  CONTROLLER;  N.  Tesla,  of  New  York, 
N.  Y.  App.  filed  Dec.  28,  1897.  A  circuit  controller,  comprising  in  com- 
bination means  for  producing  streams  or  jets  of  conducting  liquid  form- 
ing the  terminals,  and  means  for  bringing  the  jets  or  streams  of  the  re- 
spective terminals  into  intermittent  contact  with  each  other. 

609.247-  ELECTRIC  CIRCUIT  CONTROLLER;  N.  Tesla,  of  New  York, 
'N.  Y.  App.  filed  March  12,  1898.  The  combination  with  a  receptacle 
mounted  to  revolve  upon  an  axis  inclined  to  the  vertical,  of  a  spindle  with- 
in the  receptacle  and  eccentric  with  its  axis,  a  weight  eccentric  to  the 
spindle,  and  a  terminal  carried  by  the  spindle  and   adapted   to   be   rotated 
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No.  (to<),2St- — BiK'  rkic  Circuit  Conir'm  i.kh, 

by  n  body  of  conductinK  fluid  ciintuinrd  jn  the  rccc|iliic-le  when  llie  latter 
i«  rutalcd. 

f00M,j^.  KIJUTkM  (IKCUIT  CflNTKOLLKU;  N.  Tmlii.  ol  New  York, 
N.  Y.  Afffi.  filrd  March  u,  1H9H.  In  nn  ctcctriciil  circuit  conlrolirr,  the 
combinAtion  wiih  a  riu'ui  tcrminnl.  u{  mriin«  for  directing  nftninHt  fiiich 
terminal  a  jet  or  ulrram  of  condiictinu  fluid  in  electrical  connection  with 
the  other  terminal,  and  a  body  adapted  lu  he  intermittently  moved  throuKb 
and  to  Intrrcept  the  ■(ream  or  jet. 

^**).^49.  KLK(TKIC  (  IHCUrr  lONT|{f»I.IJ:R;  N.  Tc.ln.  of  New  Yorl(. 
N.    Y,     App.   hied   Manh   u,   tKgH.     In  a  circuit   controllrr,   Ihr   L'i>mlitti(ili'in 

w.  nil     :i     rniarX    receptacle,    of    a    lUpport     tm     n     <  'indur  tor     iiiiHinIrd     I  till  r  on 


concentrically  with  the  receptacle,  and  a  gyrostatic  disc  carried  by  the 
support  and  adapted,  when  rotating,  to  oppose  its  movement  in  the  direc- 
tion of  rotating  of  the  receptacle. 

609.250.  ELECTRICAL  IGNITER  FOR  GAS  ENGINES;  Nikola  Tesla,  of 
New  York,  N.  Y.  App.  filed  Feb.  17,  1897.  In  an  apparatus  which  de- 
pends for  its  operation  or  effect  upon  the  production  of  a  sudden  electric 
discharge  at  a  given  instant,  or  at  predetermined  intervals  of  time,  the  com- 
bination with  a  moving  part  of  said  apparatus  of  a  switch  of  commutator, 
a  condenser,  a  charging  circuit  for  the  same,  a  primary  circuit  through 
whicli  the  condenser  discharges,  and  a  secondary  circuit  in  inductive  rela- 
tion to  the  said  primary  circuit,  and  connected  with  the  terminals  at  the 
point  in  the  apparatus  where  the  discharge  is  required,  the  switch  or  com- 
mutator being  operated  by  the  said  moving  part  to  effect  the  discharge  of 
the  condenser  at  the  proper  intervals. 

609.251.  ELECTRIC  CIRCUIT  CONTROLLER;  N.  Tesla,  of  Nejy  York, 
N.  Y.  App.  filed  June  3,  1897.  A  circuit  controller,  comprising,  in  com- 
bination, a  receptacle  containing  a  fluid,  means  for  rotating  the  receptacle 
and  a  terminal  supported  independently  of  the  receptacle  and  adapted  to 
make  and  break  electric  connection  with  the  receptacle  through  the  fluid. 

609.252.  ELECTRIC  RAIL  BOND;  J.  S.  Tucker,  of  Chicago,  111.  App.  filed 
Jan.  20,  1897.  A  rail  bond,  comprising  a  conductor  having  its  end  portions 
provided  with  inwardly  tapering  'enlarged  h?ads,  said  heads  being  provided 
at  their  inner  or  smaller  ends  with  flanges. 

609,274.  SYSTEM  OF  CONTROL  OF  ELECTRIC  MOTORS;  E.  R.  Gill,  of 
Englewood,  N.  J.  App.  filed  April  4,  1898.  In  a  circuit  governing  switch, 
two  sets  of  stationary  contacts,  a  pivoted  lever  moving  over  the  same  and 
carrying   one    end    of   the    circuit   to    be   governed;    in   combination    with   a 


No.  609.374. — Telephone  Repeater. 

brush  selector  whereby  the  circuit  end  on  said  lever  may  be  brought  into 
electrical  relation  with  one  or  the  other  set  of  stationary  contacts. 

609.288.  MEANS  FOR  FASTENING  INSULATOR  PINS  TO  CROSS 
ARMS;  L.  Mitchell,  of  Augusta.  Ga.  App.  filed  May  10,  1898.  An  insu- 
lator pin  provided  with  an  annular  groove  in  its  shank  triangular  in  cross 
section,  and  an  open  ring  of  a  spring  material  adaiiled  to  be  contained 
within  the  said  groove. 

609,298.  PRIMARY  BATTERY;  \V.  Rowbotham,  of  Londtm,  Eng.  App.  filed 
Feb.  24,  1898.  A  primary  battery,  comprising  a  plurality  of  cells  having 
each  an  open  and  a  closed  compartment,  porous  tubes  extending  through 
the  open  compartment  and  opening  into  the  closed  compartment,  the  nega- 
tive electrode  rods  located  in  said  tubes,  a  closed  tank  for  the  exciting  and 
depolarizing  fluid,  having  flow  and  return  pipe  connections  to  the  closed 
compartments,  and  means  for  supplying  water  to  the  open  compartments. 

609,300.  WINDING  MACHINE;  E.  J.  Salterwhite.  of  Falls  City.  Neb.  App. 
filed  Sept.  10,  1897.  A  winding  machine,  conii>rising  a  reciprocating  carrier, 
a  shifting  mechanism  located  upon  tlie  carrier  to  change  the  dirt-ction  of 
its  travel,  and  rotary  stojjs,  each  located  at  one  end  of  the  path  of  the  car- 
riage and  adapted  to  engage  and  operate  said  shifting  mechanism. 

609,309.  FI  RE  AI-ARM ;  II.  Tershng,  of  Copenhagen,  Denmark.  App,  filed 
March  15,  1897.  The  combination  of  a  three-armed  pawl,  means  for  tripping 
one  arm  of  said  pawl,  a  member  restrained  by  a  second  arm  of  the  pawl  and 
a  supportitig  arm  having  a  shouhU-r  capaldt-  of  holdiiiK  the  tliird  arm  of  the 
pawl. 

6<x;,33i.  TKLEI'IIONIC  MKASTREI)  SICRX'ICI-:  SYSlKM;  \V.  W.  Dean, 
of  HifHion,  Mass.  App.  fileil  Nov.  16,  1897.  The  combination  in  a  leleplume 
exehange  system  of  a  subscriber's  circuit  connecting  two  sub  si:ilions  with 
a  central  ntalion,  eaU-sending  devices  nt  the  sub- stations.  eall-;iuswering 
devices  at  the  central  station,  and  two  call  regi'^lc'  ing  nirchanisms  nsso- 
ciiiled  with  snid  circuit  at  the  central  .stallim,  actuatrd  by  the  normal  opera* 
lion,  succcHsively,  of  the  call-sending  drvices  of  cither  sub  >tatioii  and  the 
central  call-nnHWcrtng  dcviccH,  fm  distriniinalively  cotniliiiK  and  registering 
the  riilln  of  the  Miild  titAlionii. 

fMKj,3ii6.  KLKCTKICAL  CONDUIT  IlOX;  11.  Krantz.  of  New  York,  N.  Y. 
App.  filed  May  6,  1K9K.  A  upllt  c<mduil  box  provided  with  corrcNponding 
Hcniicireular  rlmn  on  the  two  pnrtfi  of  Ihc  box  to  form  tliL-  outlet  openings 
fur  the  conduitu,  in  cotnhinntion  with  cloning  discs  held  in  place  by  the  two 
ports  of  the  box  when  fitted  toKclher. 

609,374.  TFLICI'IIONE  UKI'lvATEU  OR  HKLAY;  J.  S.  Stonr.  of  Boston. 
Mass.  App,  filed  Dec.  iO,  iHity.  A  telrphmir  relay,  compritiuK  "n  rlcctro- 
niagnri  in  one  circuit,  trnnnniltting  rlrclrodes  in  n  Hei-ond  rirniit,  a  dln- 
phijiuiii  common  to  both  saiil  electromagnet  nml  said  tiansmitling  eli-c- 
tiodrv,  mid  a  vacuum  chamber  incluaing  snid  magnet,  electrodes  and  dia- 
phragm. 
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THE  PROPER  SIZE  OF  METERS. 

There  may  be  found  in  another  column  an  abstract  of  an  inter- 
esting paper  on  the  electric  meter  recently  read  by  one  of  the  au- 
thorities on  this  subject,  Mr.  Caryl  D.  Haskins.  The  writer  brings 
out  many  interesting  points  and  valuable  suggestions,  one  of  the 
latter  being  his  advice  as  to  the  sizes  of  meters  for  variable  loads. 
He  advises  the  use  wherever  possible  of  smaller  capacity  meters 
than  those  now  customary,  especially  for  highly  fluctuating  loads, 
risking  an  occasional  burnout  for  the  added  income  obtainable 
from  a  better  average  percentage  load  on  the  meter.  The  impor- 
tance of  overload  accuracy  is  also  emphasized,  even  to  the  neglect 
of  the  light-load  accuracy,  for  the  reason  that  one  hour's  overload 
is  worth  much  more  than  one  hour  of  light  load,  and  should  be 
measured  with  corresponding  accuracy.  This  may  be  the  case 
where  the  average  time  of  overload  is  equal  to  that  on  light  load, 
but  in  ordinary,  and  especially  in  residence,  service  the  meter  is  on 
a  very  light  load  90  per  cent.,  or  perhaps  99  per  cent.,  of  the  time, 
and  on  overload  very  rarely.  The  relative  number  of  ampere  hours 
at  light  and  at  heavy  loads  is  the  true  measure  of  the  relative  accu- 
racy required. 


What  is  really  wanted  is  accuracy  over  a  considerable  range, 
and  what  ,is  needed  in  residence  lighting — which  is  perhaps  the 
most  difficult  load  to  measurers  an  enormous  overload  capacity 
without  burnouts.  The  average  residence,  which  is  wired,  to  cite 
a  concrete  example,  for  thirty  lights,  may  have  a  daily  load  peak 
of  six  or  eight  lights,  and  an  average  load  for  the  twenty-four 
hours  of  one  or  two  lights,  the  average  load  on  a  30-light  meter 
being  thus  from  3  to  6  per  cent,  of  its  rated  capacity,  which  is 
liable  to  introduce  a  great  error  in  favor  of  the  consumer  at  the 
expense  of  the  central  station.  If,  however,  meters  were  capable 
of  standing  a  continuous  overload  several  times  their  rated  ca- 
pacity without  endangering  their  structure  and  without  introduc- 
ing too  great  a  voltage  drop  in  the  line,  such  an  installation  could 
be  fed,  for  example,  through  a  lo-light  meter,  which  change  would 
give  a  triple  increase  of  the  average  percentage  load,  and  in  conse- 
quence a  great  increase  of  the  accuracy  of  its  measurement.  Un- 
fortunately, the  electrical  meter,  to  prevent  too  great  an  accumula- 
tion of  dust  in  and  about  the  jewel  or  the  clockwork,  must  be 
carefully  protected  against  ventilation,  and  this  reduces  most  se- 
riously the  current-carrying  capacity  of  the  series  coils.  If  some 
means  could  be  found  of  increasing  their  radiating  surface  or  of 
ventilating  them  without  introducing  air  currents  into  the  parts  of 
the  meter  where  dust  is  not  wanted,  it  would  be  a  great  advance 
in  the  art  of    meter  construction. 


THE  WORK  OF  THE  ELECTRIC  VEHICLE  COMPANY. 

There  appears  on  another  page  of  this  paper  a  description  of 
the  elaborate  work  undertaken  by  the  Electric  Vehicle  Company 
in  its  development  of  electrically  propelled  vehicles  in  New  York 
City  The  work  deserves  the  highest  commendation,  owing  to  the 
enormous  expense  it  necessitates  and  the  rather  uncertain  charac- 
ter of  the  returns.  Unlike  a  large  amount  of  experimental  work  it 
does  not  in  general  establish  a  broad  monopoly  by  patent  rights 
over  the  results  obtained.  A  large  part  of  the  work,  such,  for  exam- 
ple, as  the  design  of  the  elaborate  apparatus  necessary  for  rapidly 
handling  the  heavy  battery  trays,  consists  of  details  on  which  no 
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broad  fundamental  patents  can  be  obtained,  but  nevertheless  its 
cost  is  very  great.  The  work  is  thus  as  much  to  the  value  of  the 
public  and  future  competitors  as  to  the  company  itself,  the  only 
advantage  which  the  latter  can  expect  being  the  reputation  which 
it  can  acquire,  through  careful  engineering  and  upright  business 
dealing,  of  being  the  pioneer  and  most  reliable  establishment  in 
its  chosen  field.  This  field  is,  however,  a  broad  one  and  such  a 
reputation  a  few  years  hence  will  be  an  asset  of  no  mean  value. 


The  first  impression  invariably  given  a  superficial  observer  is 
one  of  wonder  at  the  intricacy  of  the  apparatus  required  for  the 
apparently  simple  process  of  moving  a  battery  from  a  vehicle  to 
the  charging  table  and  vice  versa.  The  difficult  requirements 
which  must  be  met,  however,  are  obvious  on  a  little  thought.  It 
is  not  a  question  unfortunately  of  manipulating  one  battery  or  a 
dozen  batteries,  but  several  hundred  must  be  provided  for,  each 
weighing  so  much  that  rapid  manipulation  by  hand  is  out  of  the 
question;  therefore  the  number  of  charging  tables  must  be  very 
great,  and  some  means  must  be  provided  for  distributing  the  bat- 
teries from  the  vehicle  position  or  positions  to  these  many  tables 
and  vice  versa.  This  requires  means  for  independent  movement 
in  the  directions  of  the  three  rectangular  axes.  The  most  simple, 
reliable  and  commonly  used  method  of  accomplishing  this  eflfect 
is  the  use  of  a  crane,  the  bridge  of  which  is  capable  of  moving 
longitudinally  along  the  ways,  the  trolley  laterally  along  the 
bridge  and  the  grab  vertically  from  the  trolley.  In  this  particular 
installation  the  use  of  the  trolley,  has  been  abandoned  and  a  num- 
ber of  fixed  grabs  or  hooks  substituted  in  order  to  give  the  crane 
bridge  the  capacity  for  carrying  more  than  one  battery  on  each 
trip.  To  obtain  lateral  movement  a  separate  endless  chain  con- 
veying table  is  used,  the  batteries  being  deposited  thereon  or 
picked  up  therefrom  by  the  crane  hooks.  The  vehicle  itself  is  one 
of  the  most  serious  difficulties  for  the  reason  that  it  is  an  un- 
wieldy thing  to  get  accurately  in  one  position,  and  its  springs  and 
ability  to  roll  make  it  such  an  annoyingly  yielding  receptacle  for 
the  insertion  or  withdrawal  horizontally  of  a  heavy  clumsy  load. 
It  must  be  accurately  centred  and  held  from  moving  sideways. 
Its  body  must  also  be  rigidly  fastened  so  that  it  cannot  move  end- 
ways or  up  and  down,  and  these  various  gripping  and  adjusting 
devices  must  be  handled  rapidly  with  a  minimum  of  attendance. 
The  problem  is  an  intricate  one,  with  no  similar  precedents,  and 
the  behavior  of  the  installation  will  be  watched  with  great  curiosity 
by  those  interested  in  electrical  vehicles  the  world  over. 


THE  TELEPHO.NE  IN  ENQLAND. 

There  has  lately  been  presented  to  the  House  of  Commons  the 
report  of  a  committee  appointed  to  investigate  the  telephone  indus- 
try in  England  and  make  suggestions  as  to  its  best  treatment  by  the 
Government  in  the  future.  As  is  well  known,  the  telegraph  ser- 
vice of  Great  Britain  is  in  the  bands  of  the  Government,  being  a 
department  of  the  Post  Office,  and  some  years  ago  the  telephone 
.icrvice,  which  was  adjudKcd  to  be  a  department  of  the  telegraph 
wrvicc,  was  first  let  out  to  various  licensees,  but  afterward  the  ex- 
change service  was  put  under  (he  control  of  one  private  company, 
known  as  the  National  Telephone  Company,  (he  agreement  willi 
which  will  expire  in  loii.  The  trunk  lines  arc  owned  and  operated 
by  the  Post  Office. 


Some  parts  of  the  committee's  report  siiKRcst  interesting  dcvelop- 
::.ents,  which  may  be  profitably  considered  in  other  cotmtries.  One 
of  these  concerns  the  practical  limitation  of  the  service  lo  sub- 
scribers. The  defects  of  the  flat  rale  system  of  rlinrging  for  tclcph'ine 
service  are  shown  by  a  comparison  with  the  telegraph  business,  in 
which,  if  a  similar  policy  were  adopted,  the  use  of  the  wires  wouM 


practically  be  restricted  to  those  able  to  bear  the  expense  of  a  pri- 
vate line,  and  such  subscribers  could  only  communicate  with  indi- 
viduals similarly  situated.  The  message  rate  system  so  widely  used 
in  this  country  overcomes  to  a  certain  extent  the  first  difficulty, 
since  the  charges  are  largely  proportional  to  the  amount  of  the  ser- 
vice rendered,  but  the  British  committee  upholds  a  plan  whereby 
messages  can  also  be  sent  to  non-subscribers,  which  plan  is  in  use 
in  Switzerland,  where  for  all  messages  actually  sent  subscribers  and 
the  public  alike  pay  the  same  fixed  toll,  and  messages  can  be  deliv- 
ered to  non-subscribers  by  express  messengers.  In  this  way  each 
instrument,  but  tor  the  limitations  imposed  by  the  subscriber,  be- 
comes practically  a  toll  telephone,  and  messages  can  be  sent  not 
only  to  subscribers    but  to  any  one  accessible  to  a  messenger. 


The  municipalization  of  public  services  has  come  into  consider- 
able prominence  in  this  country  of  late,  but  the  telephone  systems 
have  never  been  invaded  in  this  manner.  The  committee  referred 
to  above  proposes  that  the  local  authorities  or  municipalities  shall 
establish  telephone  systems  in  their  respective  districts  in  compe- 
tition with  the  system  of  the  National  Telephone  Comp'&ny,  and  in 
conformity  with  various  requirements  which  will  make  these  sys- 
tems uniform,  so  that  they  may  be  readily  consolidated  when  the 
Post  Office  sees  fit  to  take  active  control  of  the  system  the  country 
over.  As  the  committee  points  out,  the  telephone  business  is  as 
much  or  more  of  a  natural  monopoly  than  is  the  telegraph  business, 
and  the  working  of  two  independent  systems  in  one  locality  is  not 
only  a  hardship  on  the  competing  companies,  but  on  the  public 
as  well,  so  that  the  committee's  suggestions  as  to  a  means  of  break- 
ing down  the  power  of  the  present  monopoly  in  England  in  order 
to  establish  another  which  shall  be  managed  for  the  public  good  is 
certainly  inconsistent  with  the  public's  welfare  in  the  meantime. 


THE  GENERAL  ELECTRIC  COMPANY'S  PERMANENT  EXHIBIT. 

There  may  be  found  on  other  pages  of  this  paper  a  description  of 
the  magnificent  water  power  development  and  electric  transmission 
plant  of  the  Hudson  River  Power  Transmission  Company,  near 
Mcchanicville,  N.  Y.  A  large  part  of  the  power  from  this  work 
will  be  used  by  the  General  Electric  Company  at  Schenectady.  The 
latter  company  has  also  recently  acquired  the  local  street  railway 
and  lighting  plants  in  Schenectady,  and  will  naturally  proceed  to 
modernize  these  and  interlink  tlKm  electrically  with  its  factory 
power  sources,  and  hence  with  the  transmission  system  from  Mc- 
chanicville. When  this  system  is  completed  it  will  be  a  conspicuous 
example  of  the  flexibility  of  the  electric  transmission  and  distribu- 
tion of  power  now  obtainable  with  the  aid  of  stationary  and  rotary 
transformers.  High-tension  multiphase  currents  will  enter  the 
works,  and  there  be  transformed  by  means  of  motor-generators  to 
direct  current  at  500  volts,  and  by  means  of  rotary  converters  to 
direct  current  at  250  volts.  Frequency  changers  will  allow  the  sup- 
ply of  the  existing  public  lighting  circuits  at  the  proper  periodicity, 
series  arc  machines  may  be  driven  by  alternating-current  motors 
and  the  street  railway  system  can  be  supplied  by  any  one  of  several 
(lifTerent  methods.  Existing  power  c(|uipmcnts  can  be  kept  in  re- 
serve to  feed  into  the  system  at  any  one  poim.  .ind  by  nu-.ins  of  llic 
reversibility  of  the  various  interlinking  machines  they  can  .supply 
power  to  any  other  jiart.  The  use  of  a  generous  storage  battery  on 
any  of  the  direct-current  derivations  will  rciidcr  the  whole  .systeirt 
safe  against  a  brief  shiildown  of  the  source  of  power.  The  sys- 
tem in  general,  in  connection  with  the  magnificent  works  of  the 
company,  will  make  a  nio.st  convincing  cxhiliil  lo  intending  pin-- 
rhascrs  of  llic  abilily  of  the  company  in  its  various  lines  of 
work. 
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Programme  of  the  Coming  Convention  of  the  American  Street 
Railway  Association. 


The  New  Station  of  the  Electric  Vehicle  Company. 


The  following  is  the  programme  of  the  seventeenth  annual  meet- 
ing of  the  American  Street  Railway  Association,  to  be  held  in 
Boston,  Mass.,  September  6  to  9,  1898: 

TUESDAY. 

10  A.  M. — Meeting  called  to  order  by  Albion  E.  Lang,  president. 
Calling,  of  the  roll.  Invitation  extended  to  join  the  Association. 
Address  of  the  president.  Report  of  the  Executive  Committee. 
Report  of  the  secretary  and  treasurer.  Reading  of  paper  on 
"Comparative  Earnings  and  Economy  of  Operation  Between  Sin- 
gle and  Double  Truck  Cars  for  City  Use,"  by  Richard  McCulloch, 
electrical  engineer,  Cass  Avenue  and  Citizens'  Street  Railway 
Companies,  St.  Louis,  Mo.  Reading  of  paper  on  "Municipal 
Ownership  of  Street  Railways."  In  the  afternoon  there  will  be  a 
trip  to  Concord  and  Lexington  and  in  the  evening  a  reception  at 
the  hall. 

WEDNESDAY. 

Convene  at  9:30  A.  m.  Reading  of  paper  on  "Maintenance  and 
Equipment  of  Electric  Cars  for  Street  Railways,"  by  M.  S.  Hop- 
kins, electrician.  Columbus  Street  Railway  Company,  Columbus, 
Ohio.  Reading  of  paper  on  "Carrying  of  United  States  Mail 
Matter  on  Street  Railways."  by  W.  S.  Dimmock.  general  super- 
intendent, Omaha  &  Council  BIufTs  Railway  and  Bridge  Company, 


The  construction  of  the  most  elaborately  equipped  charging  sta- 
tion for  electric  vehicles  in  the  United  States,  and  probably  in  the 
world,  has  just  been  completed  in  New  York  city.  This  work  has 
been  done  by  the  Electric  Vehicle  Company,  the  successor  of  the 
Electric  Carriage  &  Wagon  Company,  whose  vehicles  and  station 
were  described  in  The  Electrical  World  of  August  14  and  21, 
1897.  In  these  articles  the  vehicles  themselves  were  fully  de- 
scribed, so  that  but  a  brief  mention  of  the  essential  points  and  the 
improvements  over  the  older  types  is  necessary  here. 

THE   VEHICLES. 

The  original  equipment  of  the  old  company  was  twelve  han- 
som cabs  and  one  brougham,  while  the  new  company  is  about  to 
put  into  service  fifty  hansoms  and  the  same  number  of  broughams. 
The  cabs  are,  as  shown  in  the  accompanying  illustrations.  Fig.  i, 
four-wheelers,  driv«n  by  motors  geared  to  the  forward  wheels  and 
supplied  with  current  from  the  battery  box,  situated  under  the 
driver's  seat  back  of  the  passengers'  compartment.  Their  running 
gear  is  practically  the  same  as  that  shown  in  the  elevations  of  the 
brougham,  Fig.  2.  Of  the  external  and  visible  improvements  over 
the  old  type  one  is  an  increase  in  the  height  of  the  hood,  the 
older  vehicles  being  so  low  as  to  have  an  unprepossessingly  squatty 
appearance  compared  with  horse-drawn  cabs.  A  dashboard  has 
been  added  to  the  front  of   the  vehicle  to  improve  its  appearance 


Fig.  2. — Side  and  End  Elevations  of  Electric  Brougham. 


Council  BlufTs,  la.  Appointment  of  committee  on  nomination  of 
officers  and  selection  of  next  place  of  meeting.  In  the  afternoon 
there  will  be  an  excursion  down  the  harbor  and  a  clambake  at 
Nantasket  Beach. 

THURSDAY. 

Convene  at  9:30  a.  m.  Reading  of  paper  on  "To  What  Extent 
Should  Street  Railway  Companies  Engage  in  the  Amusement 
Business,"  by  Walton  H.  Holmes,  general  manager.  Metropolitan 
Street  Railway  Company,  Kansas  City,  Mo.  Reading  of  paper  on 
"Inspection  and  Testing  of  Motors  and  Car  Equipments  by  Street 
Railway  Companies,"  by  Frederick  D.  Perkins,  electrical  engineer, 
Toledo  Traction  Company,  Toledo,  Ohio.  Election  of  officers. 
In  the  afternoon  there  will  be  a  trip  to  Plymouth  and  the  annual 
dinner  will  be  held  at  the  Hotel  Brunswick    at  7  p.  m. 

kiuhay. 

Convene  at  9:30  a.  m.  Reading  of  paper  on  "Cost  of  Electric 
Power  for  Street  Railways  at  Switchboard,  Both  Steam  and 
Water,"  by  R.  W.  Conant,  electrical  engineer,  Boston  Elevated 
Railroad  Company,  Boston,  Mass.  Report  of  committee  on 
standing  rules  for  government  of  conductors  and  motormen.  Un- 
finished business.  Installation  of  officers.  Adjournment.  In  the 
afternoon  a  trolley  excursion  to  Norumbega  Park  will  be  ar- 
ranged for  those  who  desire  to  attend. 


and  to  give  the  occupant  a  sense  of  security  that  was  lacking  with 
the  open  fronts  of  the  former  vehicle.  Another  change  is  the  use 
of  solid  discs  instead  of  spokes  for  the  wheels.  At  first  sight  a 
return  to  first  principles  of  the  wheels  of  ancient  Egypt  is  the 
impression  given,  but  in  reality  quite  an  improvement  is  made  in 
that  the  wheel  has  a  much  less  intricate  surface,  and  is,  therefore, 
more  readily  cleaned.  The  body  of  the  wheel  is  composed  of  two 
steel  discs  one-sixteenth  of  an  inch  in  thickness,  dished  so  as  to 
give  a  maximum  breadth  at  the  hub,  and  a  minimum  at  the  pe- 
riphery. The  discs  do  not  meet  at  the  latter  point,  but  are  separated 
by  a  wooden  rim  over  which  is  a  crescent-shaped  steel  rim  to  re- 
ceive the  tire,  which  is  s-inch  single-tube  pneumatic,  the  rubber 
walls  of  which  are  about  three-quarters  of  an  inch  in  thickness.  .Ml 
four  of    the  wheels  are  36  inches  in  diameter. 

The  batteries  consist  of  forty-eight  cells  of  Chloride  accumula- 
tors of  the  F.  V.  type.  The  plates  are  separated  by  perforated 
corrugated  hard  rubber  sheets,  the  battery  jars  being  of  hard  rub- 
ber separated  from  each  other  by  glass  plates.  Instead  of  mount- 
ing the  cells,  as  was  done  in  the  older  vehicles,  in  four  separate 
trays  which  could  be  removed  independently,  thus  dividing  the 
weight  so  that  they  could  be  removed  by  hand,  the  batteries  in 
the  new  vehicles  are  mounted  in  one  substantial  tray,  consisting  of- 
an  angle  iron  frame  lined  with  wood.    This  change  is  allowable  on 
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account  of  the  power  equipment  described  below  for  removing 
and  replacing  the  batteries  in  the  vehicles.  The  trays,  instead  of 
resting  on  rollers  within  the  vehicles,  slide  in  on  angle  iron  guides, 
the  battery  chamber  being  entirely  lined  with  lead  and  drained  with 
gutters  and  -spouts,  so  that  any  acid  which  may  spill  will  not  run 
out  around  the  door  or  over  the  running  gear  and  destroy  the 
finish  on  the  exterior  of  the  vehicle.  The  battery  equipment  is 
somewhat  heavier  than  on  the  old  vehicles,  weighing  as  it  does 
about  1300  pounds. 

The  new  controller,  instead  of  being  fitted  with  a  reverse  posi- 
tion, as  was  the  former  controller,  is  fitted  with  a  separate  but 
interlocking  reversing  switch,  so  that  the  three  speed  positions 
apply  to  either  forward  or  backward  running.  No  magnetic  blow- 
oat  is  used  with  this  controller,  and  each  contact  is  made  doubly 
certain  by  the  use  of  two  independent  contact  fingers  in  each  di- 
vision. See  Fig.  3.  The  speed  variation  is  obtained  by  means  of 
a  division  of  the  battery  into  two  groups,  which  may  be  placed  in 
series  or  multiple,  the  third  or  highest  speed  being  obtained  by  a 
rearrangement  of  the  series  field  coils  of  the  two  motors  from  a 
series  to  a  multiple  combination.     See  Fig.  4. 

In  the  main  circuit  there  is  also  what  is  called  an  emergency 
switch,  in  such  a  position  that  the  driver  can  strike  it  with  his  heel 
and  open  the  main  circuit  in  case  for  any  reason  the  controller  be- 
comes inoperative.  The  blade  of  the  emergency  switch  is  also 
removable,  and  can  be  taken  out  when  the  driver  leaves  the  ve- 
hicle, rendering  it  impossible  for  any  unauthorized  person  to  set 
the  carriage  in  motion.  A  special  charging  plug  is  also  attached 
to  the  circuits  and  mounted  in  the  battery  chamber  for  charging 
the  battery  in  place  in  the  vehicle.  This  will  prove  useful  when 
the  battery  is  charged  at  points  other  than  the  main  station  de- 
scribed below,  and  several  such  points  will  be  equipped  with 
charging  connections  by  the  various  direct-current  supply  compa- 
nies in  and  about  the  Greater  New  York.     One  is  already  in  ser- 


Fifty-second  and  Fifty-third  Streets.  The  building  consisted,  be- 
fore the  vehicle  company  made  use  of  it,  of  a  single  large  room 
undivided  by  floors  or  partition  walls,  covered  with  a  trussed  roof. 
The  Broadway  end  is  now  occupied  by  a  tier  of    offices,  waiting 
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Fig    4. — Controller  Combination. 

rooms,  stock  rooms  and  a  gallery,  and  adjacent  to  the  north  wall 
of  the  station  is  the  battery  charging  room,  some  36  x  130  feet  in 
size.  This  room  is  11  feet  in  height,  above  it  being  a  carriage  stor- 
age room  supported  on  2S-inch  steel  girders.  The  latter  is  reached 
by  two  electric  vehicle  elevators.  The  charging  room  is  filled  with' 
tables  on   which   the  batteries   stand  while  receiving  their  charge. 
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Fig.  3. — End  Elevation,  Plan   anii   Cross  Section  ok  Controller. 


vice  at  Coney  Island,  and  another  is  about  to  be  put  in  service  in 
the  downtown  part  of  New  York  city  at  the  Duanc  Street  station 
of  the  Edison  Electric  Illuminating  Company. 

The  motors  arc  four-polar,  and  arc  rated  at  2  Iior.sc-power  at 
about  700  r.  p.  m.,  this  giving  the  vehicle  a  speed  of  12  miles 
per  hour.  The  pinion  on  the  motor  shaft  engages  directly  with  an 
annular  gear  mounted  on  the  wheel  disc,  the  two  independent  mo- 
tors allowing  for  turning  sharp  corners  without  diflerential  ar- 
ranf^cmcnts  or  serious  strain.  Braking  is  cflfcctcd  by  means  of 
brake  shoes  acting  on  wheels  on  the  motor  shafts.  The  steering 
gear  is  practically  the  same  as  on  the  older  vehicles,  the  only  difTcr- 
cncc  being  the  removal  of  the  pivots  from  within  the  wheel  hubs 
lo  a  point  jtisf  outside,  the  pivots  being  inclined  somewhat  so  thai 
the  extension  of  their  axes  approaches  the  point  of  conlari  of  the 
wheel  and  ground. 

iiiK  charging  station. 

The  new  station  is  centrally  located,  and  is,  oddly  enough,  in  the 
immediate  neighborhood  of  the  establishments  of  the  largest 
houses  interested  in  horses  and  horse-drawn  vehicles,  such  as  the 
American  Horse  Exchange,  Taltcrsalls,  Ltd.,  etc.  The  station 
which  is  about  75  x  200  feet  in  size,  fronts  on  Broadway  at  one 
end    and    Seventh    Avenue  at  the  other,    and  is  located  between 


There  is  room  for  some  200  of  these  tables,  about  150  being  in- 
stalled at  present  in  eight  regular  rows  lengthwise  of  the  room. 
The  tables,  as  shown  in  Fig.  5,  consist  simply  of  strongly 
braced  wooden  structures  put  together  with  wooden  dowel  pins, 
no  iron  whatever  being  used  in  their  construction,  and  painted 
black  with  P.  &  B.  compound.  Iron  dowel  pins  projecting  up- 
wardly from  the  cement  floor  into  holes  in  tlic  table  legs  keep  them 
in  place,  although  they  are  not  bolted  down  in  any  way,  and  may, 
therefore,  when  rotted  by  the  acid  fumes,  be  readily  picked  up  and 
removed  by  the  crane  serving  the  room.  Mounted  upon  them  are 
four  simple  U-shaped  pivoted  castings,  the  weight  of  the  battery 
coming  down  on  the  short  leg  of  the  U,  causing  the  contact  at- 
tached to  the  longer  leg  t';  bear  against  the  contact  terminal  of  the 
battery  tray.  One  pair  of  diagonal  contacts  is  cross-connected,  so 
that  the  two  groups  of  cells  (forty-eight  in  ininiber)  are  connected 
up  in  scries  for  charging.  The  battery  charging  room  is  inclosed 
except  at  its  ends  and  is  ventilated  by  a  48-inch  exhaust  fan  draw- 
ing air  from  the  middle  of   the  room. 

The  tables  arc  supplied  with  cHrrcnt  throuj^h  twelve  conductor 
lead-covered  cables  below  the  floor  level,  from  what  are  known  as 
the  indicator  boards.  These,  as  shown  in  l'"ig.  6,  arc  sl.ite  panels,  each 
filled  with  two  pilot   kiinps,  eight  simple  solenoidal  .iinineters  and 
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cisht  four-position  rotary  switches.  Each  battery  table  is  supphcd 
with  current  through  one  of  these  switches  and  ammeters,  the 
latter  consisting  simply  of  a  vertical  plunger,  supported  on  a  hel- 
ical spring  and  stuTonndcd  by  a  solenoid,  which  tends  to  draw  it 
down.     Attached  to  the  plunger  is  a  carbon  disc  which  strikes  one 


Fig 


S.— The   Charging   Tables. 


contact  rings  aitached  to  each  rotary  switch,  the  contact  bearing 
thereon  cutting  otT  the  lamps  from  the  contacts  of  the  correspond- 
ing indicator  when  tlie  switch  is  on  open  circuit;  thus  the  lamps  in- 
dicate only  for  tables  in  actual  service,  and  if  more  than  one  table 
is  in  service  on  one  indicator  board  the  attendant  can  readily  tell 
which  one  is  afifecting  the  lamps  by  a  glance  at  the  ammeters.  One- 
half  of  tile  indicator  boards  is  supplied  with  current  from  the  pos- 
itive side  of  the  three-wire  240-volt  system;  the  other  half  from  the 
negative  side,  and  the  demand  for  current  is  equalized  between  the 
two  sides  by  the  simple  process  of  running  in  no  neutral.  On  this 
account  the  aggregate  current  taken  on  the  positive  side  must,  of 
course,  equal  that  on  the  negative  side,  and  on  whichever  side  there 
are  fewer  batteries  the  rate  of  charging  will  be  more  rapid.  When, 
however,  the  station  is  fully  loaded  it  will  be  a  simple  matter  to 
equalize  the  number  of  charging  tables  in  use  on  the  two  sides  of 
the   system. 

The  current  reaches  the  indicator  panels  from  the  main  board 
by  ei.ght  bus  bars  (four  positive  and  four  negative)  of  rectangular 
cross  section,  varying  from  J4  x  i  inch  to  5-^xiJ4  inches.  This 
board,  which  is  shown  in  Fig.  7,  is  a  handsome  structure  of  Ver- 
mont marble  divided  into  nine  panels  and  inclosed  in  a  glass  case 
to  keep  ort  acid  fumes.     One  of    the  panels  controls  the  various 


Fig.   I. — Two  Views  of  the  Hansom. 


contact  when  the  current  reaches  50  amperes,  this  contact  closing 
the  circuit  through  the  green  pilot  lamp.  If  the  current  falls  be- 
low 10  amperes  the  disc  rises  to  a  point  at  which  it  strikes  a  con- 
tact, illuminating  the  red  pilot  lamp.  In  this  way  the  lamps  give 
positive  visual  indications,  which  can  be  seen  from  any  part  of  the 
charging  room,  that  one  of  the  batteries  attached  to  that  panel  is 
receiving  either  an  excessive  charging  current  or  one  which 
should,  to  economize  time,  be  increased.  The  current  supplied  to 
the  batteries  is  adjusted  by  the  four-position  rotary  switch,  the 
four  difTererrt  po!rftions  connecting  the  battery  terminal  respectively 
to  four  bus  bars  with  voltages  differing  from  each  other  by  about  5 
volts.  When  a  battery  is  first  brought  in  for  charging  it  is  con- 
nected to  the  bus  bar  giving  the  lowest  voltage,  and  when  on  this 
bus  the  charging  current  becomes  less  than  10  amperes  the  red 
lamp  is  illuminated.  The  attendant  then  turns  the  switch  to  throw 
the  battery  onto  the  next  higher  bus,  and  so  on  until,  when  the  red 
lamp  shines  on  the  highest  voltage,  the  charging  process  is  com- 
plete and  the  battery  may  be  removed.  Since  one  pair  of  pilot 
lamps  serves  for  the  eight  tables  connected  to  the  one  panel  of  llie 
indicator  board,  some  means  must  be  provided  for  preventing  any 
indicating  solenoid  from  illuminating  the  red  lamp  when  there  is 
no  battery  on  the  corresponding  table,  and  consequently  no  cur- 
rent  in  the  so'enoid.     This  is  accomplished  by   means  of  a   pair  of 


Fig.  8. — One  of  the  Overload  and  UNnKRLoAD 
Circuit  Breakers. 
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light  and  motor  circuits  of  the  station,  the  other  eight  supplying 
the  eight  bus  bars  referred  to  above.  The  voltage  differentiaaon  is 
obtained  by  means  of  two  boosters  coupled  to  one  motor,  which 
give  the  highest  voltage  on  the  positive  and  negative  sides  respect- 
ively, the  next  highest  being  that  of  the  supply  mains  themselves. 
The  two  lower  voltages  are  obtained  by  passing  the  current 
through  large  enamel  rheostats,  the  resistance  of  which  can  be  va- 
ried by  hand.  The  panels  each  contain  an  illuminated  dial  Weston 
voltmeter  and  ammeter  and  a  Bristol  recording  voltmeter  and 
ammeter.  A  voltmeter  switch  on  each  panel  allows  the  corre- 
sponding indicating  instrument  to  be  connected  to  measure  up  the 
voltage  on  the  incoming  supply  bus  or  the  bus  attached  to  that 
panel.  Below  the  measuring  instruments  are  a  single-pole  switch 
and  a  circuit  breaker.  The  latter  (see  Fig.  8)  is  fitted  for  an  un- 
derload release  as  well  as  the  customary  overload.  The  underload 
release  is  effected  by  a  magnet  energizd  by  a  winding  above  the 
other  parts  of  the  breaker,  the  armature  of  which  is  attached  to  a 
pin  which,  shortly  after  the  armature  is  released,  strikes  the  trigger 
in  such  a  way  that  it  is  tripped  just  as  though  struck  by  the  regu- 
lation overload  device.  Current  is  supplied  from  the  underground 
mains  of  the  Edison  Electric  Illuminating  Company  over  two  in- 
dependent services,  the  incoming  cables  having  a  cross  section  of 
1.250.OCO  cm.  The  Edison  Company  has  a  station  only  about  600 
feet  away,  so  that  the  drop  is  but  slight. 

HANDLING   THE    BATTERIES. 

The  design  and  construction  of  the  machinery  for  removing  the 
batteries  from  the  carriages  and  placing  them  upon  the  charging 
tables  and  vice  versa  was  no  easy  task.  The  trays,  with  their  ac- 
cumulators, weighing  about  1,^00  pounds,  must  be  pulled  from  a 
position  on  a  spring  supported  wheeled  vehicle  and  transported  to 
any  one  of  200  positions  in  the  charging  room,  and  vice  versa. 
As  may  be  seen,  this  manipulation  is  more  difficult  than  the  re- 
moval of  battery  travs  hung  under  a  street  car  truck,  as  In  the 
latest  designs  of  battery  traction  equipments,  since  the  tray  must 
be  moved  out  horizontally  to  and  from  its  place  instead  of  verti- 
cally.    The -manipulation   resembles   more   than  anything   else   the 


is  divided  into  two  parts,  on  one  of  which  rest  the  forward  wheels 
and  on  the  ether  the  rear  wheels,  these  two  parts  being  laterally 
and  independently  movable.  Once  on  this  platform,  a  long  hori- 
zontal shoe,  shown  best  in  Fig.  11,  is  advanced  toward  each  side  of 
the  vehicle  by  two  hydraulic  cylinders,  the  shoe  being  of  a  proper 
height  to  push  against  the  wheel  hubs,  centring  the  vehicle,  which 
moves  without  slipping  of  the  wheels,  owing  to  the  movable  nature 
of    tlic   ijlatfoi-nis  below   it.   into   the   proper  position.      Tlic   vehicle 


mMM 


handling 


steel  billets  in  the  reheating  furnaces  of   rolling  mills. 


Fig.  6. — Two  Panels  ok  the  Indicator  Board. 
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bill  the  apparatus  must  be  more  elaborate  than  in  the  latter  case, 
owitiR  to  the  ncccsititv  of  workiiiK  with  a  movable  wheeled  vc- 
liirle.  the  body  of   which  is  tnoiinled  on  sprinR-;. 

To  malcr  the  operation  clear,  the  course  of  ihe  liallery  from  the 
lime  il  arrive.H  In  an  exhausted  condition  in  its  vehicle  will  be  de- 
scribed. The  vehicle  is  first  moved  onto  a  platform,  of  which  two 
arc  provided  in  front  of  the  end  of  the  battery  charKinK  room 
^sec  FiRs.  0  and  10),  with  its  battery  end  toward  the  latter.  If  the 
vehicle  is  a  hansom  it  is  barked  in;  if  a  brouRhani  it  runs  in  a  for 
ward  direction,  the  door  through  which  the  battery  is  removed 
being  open  in  cither  case     The  platform  on  which  the  vehicle  runs 


is    then    backed    in    iiiuil    heavy    iron    straps    on    its    .idv.-iiu'inK    end 
catch    in   latches   projecting   (mni    the   table,   louaid    which    it    ad 
vances.     When  in  the  pro|)er  position   two  hydraulic  cylinders   ( se<- 
l'"ig.  11)    below  the  sliding  platforms  lift  their  cross-heads  ihrouKh 
the  floor — in  whi<  h  are  provided  hinged  slats  lo  allow  this  moiinn 
—and  pick  up  tlie  body  of   the  vehicle,  raising  it  off  from  its  spring 
lo  a  fiNcd  heiRhl  independent  of  Ihe  load.    This  i.s  necessary,  since, 
if    it  were  not  done,  the  removal  of    the  heavy  hallrry  would  al 
low  Ihe  vehicle  to  jump  up,  making  the  level  of    the  battery  com 
p.irlinent  dependi-nl  on  ihi'  eniidilioii  of    ihi'  springs,  etc. 

The    body    being    raised    to    the    |>roper    height,    there   advances 
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toward  the  open  door  of  the  battery  chamber  a  hook  attached  to 
ihe  piston  of  the  horizontal  hydraulic  cylinder  shown  in  Fig.  12. 
riiis  latches  into  the  frame  of  the  battery  tray  and  on  the  applica- 
tion of  pressure  pulls  the  latter  out  onto  what  is  known  as  the 
conveyor  table.  The  latter  consists  of  a  runway  across  the  whole 
front  of  the  battery  charging  room,  equipped  with  a  chain  con- 
veyor with  frames  attached  thereto  on  which  the  battery  trays 
may  be  carried  to  any  desired  position  along  the  table. 

.\bove  the  table  is  an  8-ton  crane  (see  Figs,  g  and  10).  its  bridge 


are  two  platforms  on  which  the  vehicles  can  approach  the  con- 
veyor table,  and,  the  capacity  of  the  crane  being  several  sets  of 
batteries  with  which  it  can  be  fully  loaded  before  it  moves  back 
over  the  charging  tables,  returning  again  with  several  fresh  bat- 
teries, it  is  expected  that  the  accumulators  in  any  carriage  can  be 
replaced  inside  of  three  minutes'  time  and  a  capacity  of  about 
twenty  carriages  per  hour  can  be  obtained.  Carriages  have  al- 
ready been  loaded  in  three  and  one-half  minutes. 
The  various  movements  of  the  conveyor  table,  crane,  hoist,  etc., 
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-Vehicle  Pl.ateor.m  Showing  Centring  and 
Lifting  Apparatus. 


spanning  the  battery  charging  room  and  carrying,  instead  of  a 
trolley,  eight  hooks  or  grabs,  shown  clearly  in  Figs,  g,  10  and  12. 
Any  one  of  these  hooks  may  be  made  to  descend  and  catch  under 
the  two  sides  of  the  battery  tray  and  lift  the  latter  to  a  level  imme- 
diately below  the  crane  bridge.  One  tray  is  so  shown  in  Fig.  10. 
The  crane  then  moves  as  a  whole  down  the  length  of  the  battery 
room  to  a  position  over  the  battery  charging  table  on  which  it  is 
desired  to  deposit  the  tray.  In  lowering  the  hooks  the  tray  is  de- 
posited, its  own  weight  closing  the  contacts  for  charging  its  cells. 


Fig.   12. — Crane  and  Conveyor  Table  from  Behind, 
Showing  Push  and  Pull  Cylinder. 

are  effected  by  electric  motors,  all  of  which,  some  fourteen  in  num- 
ber, are  of  the  same  make  and  size,  5  horse-power,  so  that  their 
parts  are  interchangeable.  The  conveyor  table  and  bridge  mech- 
anism of  the  crane  are  each  fitted  wih  a  reserve  motor  for  emer- 
gency use.  Beside  the  two  loading  platforms  in  front  of  the  con- 
veyor table  there  is  a  third  in  reserve  fitted  to  unload  onto  a  small 
car.  on  which  the  batteries  can  be  wheeled  under  any  hook  of  the 
crane.  The  whole  plant  is  interlocking,  the  conveyor  table  motor 
being    inoperative    when    the    conveying    chains    are    latched,    the 


Fig.  9. — \ie\v  of  Ckanf,  Conveyor  Tablf  and  X'ehicle  Platform  fko.vi  the  Gallery. 


as  described  above  and  shown  in  Fig.  5.  The  crane  may  be  then 
removed  to  any  other  position,  its  eight  hooks  moving  respective- 
ly over  the  eight  rows  of  charging  tables  up  and  down  the  room 
and  enabling  one  tray  of  batteries  to  be  picked  up  from  any  one 
of  these  rows  each  time  it  passes  over  them.  Returning  to  the 
position  over  the  conveyor  table  the  batteries  may  be  lowered  onto 
the  latter  and  moved  along  until  they  arrive  at  a  position  opposite 
the  vehicle  to  be  loaded,  when  they  are  in  turn  pushed  in  by  the 
same  hydraulic  cylinder  which  pulls  the  exhausted  sets  out.    There 


bridge  travel  motor  being  inoperative  when  the  bridge  is  latched, 
and  also  when  any  one  of  the  hooks  is  down.  Everything  can  be 
manipulated  Irom  one  platform  which  hangs  from  the  crane  to  a 
position  near  the  ground,  running  in  an  aisle  down  the  middle  of 
the  battery  room.  .\  man  is  shown  standing  in  this  platform  in 
Figs.  9  and  10.  When  the  crane  has  advanced  to  a  position  over 
the  conveyor  table,  the  controlling  handles  of  the  latter  and  the 
valve  spindles  of  the  various  hydraulic  cylinders  are  within  easy 
reach  from   the  platform,   so  that  one  man  alone  can  handle  the 
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batteries  from  the  vehicle  to  the  charging  tables.  The  various 
movements  are  well  equipped  with  braking  mechanisms,  the  hoists 
and  convejor  table  having  electric  brakes  and  the  bridge  travel  a 
hand  brake.  The  conveyor  table  is  also  fitted  with  limit  stop 
switches,  so  that  ii  the  attendant  is  careless  and  leaves  the  con- 
veyor running,  in  which  case  the  trays  thereon  would  be  tipped 
off  the  end,  the  switch  arm  is  struck  by  the  battery  tray  which 
cuts  oflf  the  current  and  applies  the  electric  brake. 

Water  pressure  for  the  various  hydraulic  cylinders  is  supplied 
by  a  triplex  pump  belted  to  a  motor  similar  to  those  used  on  the 
crane,  conveyor  table,  etc.  A  36-inch  tank  about  9  feet  high  gives 
an  ample  air  cushion,  the  water  pressure  being  150  pounds  to  the 
square  inch.  A  Mason  by-pass  valve  is  now  in  use  to  prevent  the 
pressure  rising  too  high,  but  there  will  be  substituted  for  this  an 
automatic  motor  controller  which  will  start  and  stop  the  motor 
at  such  times  as  to  maintain  the  proper  water  pressure. 

The  work  was  designed  and  carried  out  under  the  direction  of 


Electrical  Education  fur  All  Engineers. 


The  following  is  a  brief  abstract  of  the  paper,  read  at  the  re- 
cent meeting  of  the  Society  for  the  Promotion  of  Engineering 
Education,  on  "Electricity  in  Engineering  Courses  Other  than 
Electrical,"  by  J.  P.  Jackson,  professor  of  electrical  engineering. 
Pennsylvania  State  College: 

The  present  extended  use  of  electricity  in  industrial  undertak- 
ings has  made  a  knowledge  of  its  control  indispensable  to  the  well- 
rounded  engineer. 

College  courses  preparing  for  the  older  engineering  professions 
were  established  while  electricity  was  of  small  service.  Through 
human  inertia  these  courses  have  tended  to  continue  on  their  old 
lines.  The  present  time,  therefore,  finds  training  in  electricity  far 
from  satisfactory  in  engineering  courses  other  than  electrical. 

The   work  usually  assigned  is  the  electricity   and   magnetism   of 
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Flc.  10. — ViKW  Showing  Hansom  on    One  Pi.ati-.jrm,    Irs    Baiterv  on    thk  Conveyor   Tahi.i:.   and   Anoiiiek   Haitkkv    in    ihk    Ckane. 


Mr.  G.  llcrLiLTt  Condicl,  who  previously  had  similar  experience  in 
designing  the  cliarging  station  oi  the  Chicago  &  Englewood  stor- 
age battery  railway.    Mr.  Condicl  was  assisted  in  this  work  by  Mr. 

A.  VV.  Gilbert,  who  acted  as  superintendent  ol  construction. 

The  main  (ealurc  of  ihe  work  were  supplied  or  carried  out  by 
the  following  concerns:  structural  steel  work,  Kdgeniore  Uridge 
Company',  crane  and  special  hydraulic  and  transfer  table  work, 
William  Sellers  &  Co.,  Philadelphia;  motors,  Westingliousc  Elec- 
tric &  Manufacturing  Company;  boosters,  Western  Electric  Com- 
pany; main  switchboard,  Albert  Sc  J.  M.  Amlerson  Manufacturing 
Company;  storage  batteries.  Electric  Storage  Uallery  Company; 
electric  elevators,  George  T.  .Vtcl^authlin  Cmnpany;  exhaust  plant, 

B.  F.  Slurlevant  Company;  indicator  boards,  ihc  Electro- Dyna- 
mic Company;  rheostats.  Ward  Leonard  Ivlirclric  Company;  cir- 
cuit breakers.  Cutler  Electrical  and  Manufacturing  Company; 
vehicle  wire  and  charging  cables,  the  Okonite  Company;  pumps, 
Goulds  Manufacturing  Company;  vehicle  bodies.  Specialty  Car- 
riage Company;  running  gear,  P.  H.  Morris,  Philadelphia.  There 
were  in  all  over  forty  contractors  connected  with  the  work. 


the  general  college  physios  course,  with  possibly  one  tirni  mi  its 
aijpiications.  No  lime  is  given  to  a  vigorous  advanced  li  (.aliiuiit 
of  the  subject  from  an  engineering  slandpoint.  The  college  phy- 
sics course  might  as  well  be  depended  upon  to  give  the  re<|uisile 
training  in  applied  mechanics  or  iherniodyn.nnics. 

In  addition  to  the  work  now  usually  scheduled,  a  ihnrounh  train- 
ing in  the  laws  of  direct  and  alternating  currents,  as  they  apply  to 
the  practical  utilization  of  electricity,  should  be  added.  This 
should  be  taught  by  an  engineer,  and  should  be  assigned  lime 
comparable  to  that  given  the  steam  engine,  hydraulics  and  hy- 
draulic machinery,  etc.  This  lime  could  be  obtained  with  advan- 
tage by  cutting  out  special  work.  An  oiilliiie  of  such  a  eourse  is 
included  in  the  paper. 

As  scientific  knowledge  increases,  engineering  courses  must 
give  more  lime  to  fundamental  principles  at  the  expense  of  mere 
technical  practice.     Hence  such  courses  lend  to  converge. 

If  electrical  engineering  studies  arc  to  be  satisfactory  they  must 
be  under  the  supervision  of  an  engineering  department,  and  should 
not  be  langht  by  instniclors  in  the  depai  Imeiits  of  physics. 
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The  Mechanicville-Schenectady  Power-Transmission  Plant. 

At  a  point  on  the  upper  Hudson  River,  near  MechanicviUe, 
N.  Y.,  there  has  been  under  construction  during  the  past  year  an 
admirably  designed  plant  for  the  development  of  the  water  power 
there  available  and  its  transmission  electrically  to  distant  points.* 
The  site  is  only  2  miles  from  MechanicviUe,  il  miles  from  Troy 
and  i8  miles  from  Albany,  in  each  of  which  places  large  quanti- 
ties of  power  will  without  doubt  firid  a  market.  But  most  im- 
portant of  all,  it  is  only  ly  miles  from  Schenectady,  where,  cover- 
ing not  less  than  130  acres  of  ground,  the  largest  electrical  works 
in  the  world  are  operated  from  an  extensive  steam  plant  with 
which  the  electrical  power  from  the  MechanicviUe  cataract  can 
readily  compete. 

A  point  was  chosen  for  the  hydraulic  development  where  the 
physical  conditions  w.-re  ideal  for  a  dam  and  power  house.  The 
banks  and  bottom  of  the  river  are  of  rock,  as  is  Bluflf  Island, 
which  divides  the  Hudson  into  two  channels,  and  here  during  the 
greater  part  of  the  year  is  water  sufficient  to  produce  from  7000 
to  10,000  horse-power. 

The  island  is  about  one-third  of  the  distance  across  the  river 
from  the  western  bank,  the  combined  width  of  the  two  channels 
being  about  1200  feet.  The  western  channel  is  used  for  the  head 
and  tail  races. 

DAMS. 

The  power  house  starts  from  the  west  bank  and  extends  out 
into  the  river  about  215  feet  and  is  connected  with  Bluflf  Island 
by  a  concrete   dam.   26  feet   high   above   the   bed   of  the   river.    10 


The  main  dam  is  on  the  eastern  side  of  the  island.  It  is  built 
entirely  of  concrete,  as  indeed  is  the  entire  construction  with  the 
exception  of  the  upper  walls  of  the  power  house.  The  upstream 
face  is  vertical:  the  downstream  face  is  curved  and  provided  with 


One  ok  the  Flumes. 

a  horizontal  apron  14  feet  wide,  which  throws  the  falling  water 
ofif  horizontally,  and  thus  efifectually  prevents  wash  or  scour  of  the 
toe  of  the  dam.     The  dam  is   16  feet  high  above  the  river  bed,  8 


PoWEK  House  fkom  Upstream  Side. 


feet  wide  on  top  and  18  feet  wide  at  the  base.  The  upstream  face 
is  vertical  and  the  downstream  face  sloping.  The  top  of  this  dam 
is  at  an  eIe\a;ion  considerably  above  the  spillway;  thus  no  provi- 


The  Main  Dam  a.nu  Waste  Gates. 

sion    is   made   to    take   care    of   falling    water    on    the    downstream 
side,  but  the  dam  is  provided  with  four  arched  waste  gates  4  feet 
wide   and  6  feet  9   inches  high,   operated   in   tlic   same   manner  as 
those  in  the  main  dam. 
'See  also  The  Electrical  World,  November  13,  1897. 


feet  thick  immediately  below  the  crest.  16  feet  thick  through  the 
base  and  30  feet  thick  through  base  and  apron.  The  dam  is  set 
between  massive  abutments  anchored  to  the  rock  sides  of  the 
river  bank  and  island.  The  length  of  the 
spillway  between  abutments  is  800  feet. 
Tn  the  western  abutment  are  twelve 
arched  waste  gates,  each  4  feet  wide  and  6 
feet  high,  opened  and  closed  by  a  hoist  op- 
erated by  a  hand  gear.  The  eastern  dam  is 
liractically  a  solid  rock  wall,  capable  of  safe- 
ly resisting  any  flood.  It  was  severely  tested 
in  the  spring  of  1898,  when  a  flood  of  ex- 
traordinary proportion  came  agamst  it, 
yet.  notwithstanding  the  fact  that  the  dam 
was  green,  the  flood  in  no  manner  injured 
it.  To  prevent  any  floating  rubbish,  ice, 
or  logs  reaching  the  rocks  or  choking  the 
waste  gates,  a  floating  wooden  boom 
stretches  from  the  western  end  of  the 
spillway  diagonally  for  a  distance  of  400 
feel  to  the  edge  of  the  normal  river  bank, 
and  then  for  a  distance  of  lOCO  feet  to  the 
main  embankment  of  the  MechanicviUe 
highway.  It  is  anchored  to  a  line  of 
stone-filled  cribs. 

THE    I'OWER    HOUSE. 

The  power  house  lies  between  the  west 
bank  and  the  short  concrete  dam,  nearly 
filling  the  space  between  the  island  and  the 
west  bank  of  the  river.  It  is  practically  a  continuation  of  the  dam,  and 
like  the  latter  is  of  concrete,  with  the  exception  of  the  upper  walls. 
The  foundations  are  carried  down  to  bedrock,  and  the  house  is 
carried  on  heavy  steel  box  web  girders  resting  upon  steel  I  beam 
columns.     The    latter    arc    imbedded    in    concrete  walls  carrying 
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arches  spanning  the  tail  races  and  forming  the  floor  of  the  gen- 
erator room  and  the  wheel  flumes.  The  division  walls  form  a  sep- 
arate and  distinct  tail  race,  22  feet  w^ide,  for  each  set  of  turbines. 


The  Wheel  (Governors. 


cylinder  gate  wheels  (arranged  as  one  pair  with  a  central  dis- 
charge and  one  single  wheel),  having  at  259  revolutions  per 
minute  a  total  of  300  horse-power.  The  quarter-turn  draft  tubes 
of  the  single  wheels  are  brought  through  the  wall  beneath  the  sta- 
tion switchboard. 

Two  draft  tubes  lead  from  each  main  turbine,  each  pair  of  wheels 
having  a  common  central  discharge,  the  forward  tube  descending 
straight  into  the  tail  race  beneath  the  flume,  the  upstream  tube 
curving  downstream  and  flaring  outward. 

WHEEL  liOVERNOKS. 

The  speed  of  each  set  of  main  wheels  is  regulated  by  a  Geisler 
electro-mechanical  governor,  mounted  on  a  platform  directly  over 
the  turbine  shaft,  and  between  the  head  wall  and  the  generator. 
The  gates  can  be  moved  through  their  full  travel,  should  the  full 
Lurrent  be  thrown  on  or  oiT,  in  six  seconds. 

The  governors  controlling  the  e.xciter-wheel  gates  are  improved 
"Snow"  governors,  which  rapidly  bring  the  speed  to  normal  when 
changes  are  neither  frequent  nor  heavy. 

GENERATORS. 

The  generators  are  unitooth,  three-phase,  forty-pole,  750-kw 
Cieneral  Electric  Company  machines,  having  internal  revolving 
fields  and  stationary  armatures,  and  wound  to  deliver  36  amperes 
of  current  at  a  periodicity  of  38  cycles  and  a  pressure  of  12,000 
volts  to  the  transmission  lines  when  runnin.s;  at  ti4  r.  p.  m. 
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Plan  of  Power  House. 


inim  which  the  water  may  be  shut  out  at  will.  The  house  is  di- 
vided into  two  parts  by  a  thick  head  wall.  The  upstream  part 
contains  whet!  chambers  for  seven  1000-hp  wheels,  of  which  five 
arc  at  present  occupied,  and  also  for  two  exciter  wheels.  The 
flownstream  portion  contains  the  wheel  governors  and  the  elec- 
trical apparatus.  The  length  of  the  power  house  proper  is  257 
feet;  the  width  o(  the  dynamo  room  between  head  wall  and  south 
wall  34  feel,  and  the  width  o(  the  wheel  chamber  portion  32  feel. 
At  the  western  end  an  extension  built  of  brick  runs  up  stream 
about  87  feet.  A  retaining  wall  runs  down  stream  from  the  power 
bouse  along  the  western  bank  a  distance  of  50  feet.  The  western 
stream  running  between  the  bank  and  the  island  forms  the  forc- 
l)ay,  .TOO  feet  long.  The  main  tail  race  is  205  feet  wicle  and  joins 
the  main  stream  750  feet  below  the  power  house. 

A  20-ton  crane  runs  the  entire  length  of  the  dynamo  room. 

In  front  of  ihc  wheel  chambers  and  running  ihc  entire  length  of 
the  power  house  is  a  trash  rack  of  steel  liars  supported  on  a 
fratnc  work  of  ntccl  channel  and  I  beams. 

WATKK    WIIKKI.II, 

Each  main  turbine  consists  of  two  pairs  of  42-inch  horizontal 
Victor  turbines,  built  by  the  Slilwell-Uiercc  &  Sniilh-Vailc  Com- 
pany, of  Daylon,  Ohio.  The  rating  of  each  set  of  four  wheels 
under  an  iR-fool  head  is  1000  horse-power. 

The  turbines  for  each  cxcilcr  consist  of  three   iH  i"'  h   \'i<ior 


Su  I  icnilo  \KP    ANO    ICxilTKRS. 


The  alternators  are  similar  in  Iheir  main  character 
successfully  used  in  the  development  of  the  power  1 
Kapids  af   Montreal.*     The  armature  frame  or  ring 

"^rc  'liiK  Ki.icrTmi  Ai.  VVoKLii,  (.Iclobcr  3,  1897. 
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type,  15  feet  4  inches  in  diameter  and  36  inches  wide.  It  is  bolted 
to  a  base,  along  which  it  may  be  moved  parallel  with  the  shaft,  in 
order  that  the  revolving  field  spider  and  poles  may  be  uncovered 
should  occasion  arise.  The  armature  winding  is  protected  on  each 
side  by  iron  shields. 

The  field  ring  carries  forty  poles  and  revolves  on  a  shaft  15 
inches  in  diameter,  coupled  rigidly  to  the  turbine  shaft.  The  dy- 
iKHUo  shaft  is  extended  at  the  other  end  for  coupling  to  a  vertical 
steam  engine  in  case  of  necessity. 

The  following  reasons  for  selecting  this  type  of  alternator  have 
been  given  by  Mr.  C.  P.  Stcinmetz,  of  the  General  Electric  Com- 
pany. In  addition  to  the  advantage  which  the  stationary  armature 
type  has  over  the  stationary  field  type  in  allowing  a  high-transmis- 
sion voltage  to  be  taken  directly  from  the  armatures,  it  allows  of  a 
fairly  low  saturation  of  the  magnetic  circuit,  giving  an  ahnost 
straight  saturation  curve.  This  is  preferable  in  power  transmis- 
sion, since  a  considerable  increase  in  the  voltage  may  be  obtained 
if  needed  to  cover  excessive  drop  in  the  lines  due  to  heavy  loads, 
and  the  voltage  may  be  maintained  even  if  the  speed  remains  low. 


Sectional  Elev.\iion   Through   Power 
AND  Wheels. 


House,  Showing  Exciter 


The  Dy 

The  exciters  are  placed  one  on  each  side  of  the  stairway  leading 
to  the  switchboard  gallery.  They  are  six-pole,  ico-kw.  125-volt 
standard  General  Electric  machines,  with  ribbed  field  frame  and 
toothed  core  armatures. 

s\\  rrcHiMAKiJ. 

The  switchboard,  erected  on  a  gallery  along  the  north  wall  of 
the  dynamo  room,  is  built  up  of  nine  panels  of  blue  Vermont 
marble.  Of  these  nine  panels,  five  are  used  for  the  generators  and 
two  for  the  feeders,  one  is  the  total  output  panel  and  the  ninth  is 
fitted  for  the  control  of  the  exciters.  The  generator  panels  occupy 
the  left  end  of  the  board,  and  room  on  the  .gallery  is  left  for  two  ad- 
ditional panels.  The  feeder  panels  are  on  the  right  end:  the  total 
output  panel  is  between  these  and  the  generator  panels  and  the 
exciter  panel  is  the  third  panel  from  the  left-hand  end  of  the  board. 

Each  generator  panel  is  equipped  with  the  following  instru- 
ments: one  inclined  coil  alternating  ammeter  reading  to  75  am- 
peres for  the  main  current,  and  one  direct-current  ammeter  read- 
ing to  150  ami-eres  for  the  field  exciting  current,  .^bove  each  of 
these  is  a  pilot  lamp  and  between  the  pilot  lamps  is  a  synchroniz- 
ing lamp.  Beneath  the  two  ammeters  is  an  inclined-coil  volt- 
meter  reading   to    15.000   volts,    and    beneath    this    instrument    arc 


NAMo  Room. 

■  three  single-blade,  double-throw,  quick-break,  high-tension  switch- 
es, each  mounted  upon  corrugated  cones  of  hard  rubber.  Similar 
studs  support  the  bus  bars.  The  corrugations  give  a  total  distance 
of  about  8  inches  between  the  metal  and  tlie  surface  of  the  marble 
on  each  side.  -A.s  these  switches  are  to  break  current  of  12.000 
volts  they  are  tested  by  opening  circuits  carrying  21.000  volts.  The 
switches  are  without  handles.  .\n  eye  is  made  in  the  end  of  each 
blade  into  which  a  hook  at  the  end  of  a  stick  may  be  inserted  and 
the  switch  opened  by  the  attendant  from  a  safe  distance.  Further, 
to  prevent  any  jumping  from  blade  to  blade  marble  barriers  are 
placed  between  them.  On  the  back  of  the  panels  are  the  high-ten- 
sion fuse  blocks,  which,  designed  for  20.000  volts,  are  of  the  snap- 
break  ex()uIsion  type.  These  blocks  are  removable  as  a  whole, 
and  are  fitted  with  blades  which  connect  them  with  terminal  clip- 
supported  from  the  panel  by  hard-rubber  studs,  3V2  inches  high. 
The  aluminum  fuse  is  held  tightly  in  the  block  between  two  piv- 
oted arms  attached  to  springs  which  put  a  strong  tension  on  the 
fuse.  .As  soon  as  the  fuse  melts  its  two  halves  arc  pulled  apart. 
and  thus  the  duration  of  the  arc  is  minimized. 

The  field  rheostats  arc  hung  beneath  the  gallery  and  are  oper- 
ated  through   gears.     The   panel   for  the   two  exciters  carries  two 


236 


THEC    ELECTRICAL    V/ORLD. 


Vol.  XXXII.     No,  lo. 


pilot  lamps,  two  circular  dial,  looo-ampere  ammeters,  one  volt- 
meter reading  to  150  volts,  one  four-position  voltmeter  switch,  one 
synchronizing  switch,  two  800-ampere,  triple-pole,  double-throw 
main  switches  and  two  packed  card  rheostats. 

The  two  feeder  panels  are  similar  lo  each  other  in  every  respect. 
Each  outgoing  line  is  provided  with  an  independent  ammeter 
reading  to  150  amperes  and  a  quick-break,  double-throw,  high- 
tension  switch,  similar  to  those  on  the  generator  panels,  and  sim- 
ilarly mounted  on  the  board.  Mounted  also  on  corrugated  hard- 
rubber  supports  are  the  six  circuit  breakers  or  automatic  plunger 
switches.  These  consist  simply  of  long  copper  rods  capable  of 
sliding  lengthwise  in  vertical  rubber  tubes.  Each  is  held  by  a 
trigger  and  forced  downward  suddenly,  when  released,  by  a  strong 
helical  spring,  opening  the  circuit  at  its  upper  end.  The  triggers 
are  actuated  by  a  rock  arm,  so  that  all  three  poles  may  be  opened 
simultaneously. 

On  the  upper  part  of  each  feeder  panel  are  also  two  single-phase 
integrating  wattmeters  and  the  current  and  potential  transformers 
therefor. 

On  the  front  of  the  output  panel  are  two  Thomson  integrating 
wattmeters  for  balanced  three-phase  circuits,  each  reading  to  300 
amperes  and  12.000  volts,  and  twelve  triple-pole,  single-throw,  100- 
anipere  switches  with  fuses  for  the  lighting  and  heating  circuits  of 
the  power  house. 

The  line  is  protected  by  double-pole.  2000-volt,  short-gap  light- 
ning arresters,  connected  six  in  series  to  give  the  necessary  nuni- 


550-voIt  motors  in  the  testing  department  are  supplied  from  an 
engine-driven,  multipolar  generator,  of  500-kw  capacity,  while  a 
smaller  engine  drives  a  number  of  exciters,  which  allow  of  inde- 
pendent control  of  the  excitation  of  all  machines  in  this  depart- 
ment. The  factory  is  operated  by  a  number  of  2So-volt  motors 
running  on  the  same  circuit  as  the  factory  lights.  These  motors 
will  not  be  changed  and  the  steam  plant  which  supplies  them  will 
be  retained  as  a  reserve  in  case  the  power  from  Mechanicville 
should  fail. 

The  large  engine  driving  the  500-kw  multipolar  generator  will 
be  replaced  by  a  500-kw  synchronous  motor  coupled  to  a  direct- 
current  generator.  This  motor  is  a  twelve-pole,  400-revolution 
machine  of  the  revolving  field  type,  wound  to  take  10,000  volts 
direct.  The  small  engine  driving  the  exciters  is  to  be  replaced  by 
a  loo-kw  synchronous  motor — an  eight-pole,  600  r.  p.  m.  revolv- 
ing field  machine  similarly  wound.  This  disposition  renders  this 
department  independent  of  everything  but  the  speed  of  the  Me- 
chanicville generators,  which  will  be  kept  a^  nearly  as  possible  con- 
stant. 

The  three  rofaries  supplying  250-volt  current  to  the  factory  mo- 
tors are  ten-pole,  400-kw,  480  r.  p.  m.  machines,  having  two  com- 
mutators and  two  sets  of  collector  rings  connected  to  two  inde- 
pendent windings  on  the  armature.  The  commutators  at  each  end 
are,  of  course,  inside  the  main  bearings,  but  the  collector  rings 
overhang  the  latter.  They  receive  the  three-phase  current  from 
independent  secondary  coils  of  the  same  set  of  air  blast  transform- 
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bcr  of  spark  gaps,  which  are  each  one-lhirly-sccond  inch  long. 
They  are  placed  in  a  small  house,  15  feet  square,  near  the  first 
pole,  the  line  running  underground  from  the  power  station  to  the 
arrester  house. 

The  lead  covered  leads  from  the  generators  are  laid  in  ducts  in 
the  floor.  Rubber-covered  wire  is  used  for  the  field  connections. 
The  cables  rise  on  a  frame  from  the  duct  to  the  rtoor  of  the  gal- 
lery through  which  they  rise  to  the  board.  From  the  back  of  the 
board  the  line  wires  rise  to  supports  bolted  lo  the  I  beam  on  the 
north  wall,  which  supports  one  of  the  crane  runways. 

The  line  from  Mechanicville  to  Schenectady  is  the  only  one  at 
present  laid  down.  It  consists  of  three  No.  000  B  &  S  gauge 
bare  wires.  The  circuits  arc  carried  on  poles.  30  to  60  feet  long, 
and  all  8  inches  in  diamcler  at  the  top.  Each  pole  carries  one 
cross  arm,  on  one  side  of  which  are  two  porcelain  insulators  of  the 
triplc-pctlicoatcd  type,  a  third  being  on  the  other  side.  For  light- 
ninR  protection  a  barbed  wire,  frequently  grounded,  runs  along  the 
tnp.t  of  the  poles. 

The  line  takes  a  westerly  direction  to  East  Gleiiville  and  then 
due  "louth  to  Schenectady.  At  the  end  of  the  Glcnville  brldRC  over 
the  Mohawk  River  it  is  carried  down  lo  the  ground  and  connected 
to  three  cables  of  No.  1  gauge,  stranded  copper,  insulated  by  onc- 
f|iiarlcr-inch  rubber  and  ihrce-lhirly-scconds  lead  sheet,  laid  in 
three  separate  ducts  of  lerra-colta  conduits.  These  cables  run  1700 
feet,  after  which  the  line  rises  to  poles  again  and  ronliniies  lo  the 
works  of  the  General  Electric  Company. 

The  introduction  of  this  transmitted  electrical  power  into  the 
factory  will  work  a  ronsidcraWc  change.  At  present  .ill  the  ma- 
chinery Is  driven  by  electric  motors,  while  the  testing  dcpartincnl 
demands  an  independent  supply  of  riirrent  for  the  work  it  rarries 
on.     There   are.    therefore,    two   ditlinrt    generating   plants.     The 
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ers.  Wln-n  the  two  commutators  are  connected  ni  nnilti|ile  lliey 
furnish  direct  current  at  a  normal  pressure  of  250  volts,  but  as  they 
may  be  called  upon  to  furnish  current  to  the  testing  department  in 
case  the  demand  exceeds  the  supply  from  the  synchronous  motor 
driven  ni.-icliine,  they  may  be  connected  in  series  to  give  500-volt 
current,  operating  in  parallel  with  the  railway  generator,  driven  by 
the  .synchronous  motor  in  the  testing  department. 

The  rotaries  will  normally  be  operated  in  parallel  at  250  volts, 
and  all  the  factory  motors,  the  factory  railway  and  all  the  factory 
lighting  will  be  operated  from  the  same  direct-current  circuit,  the 
latter  on  the  three-wire  system,  the  neutral  of  the  three-wire  sys- 
tem being  secured  by  connecting  the  secondaries  of  the  step-down 
transformers  feeding  the  rotaries  in  Y.  the  common  point  of 
which  gives  a  balanced  voltage  between  the  direct-current  ter- 
minals. 

The  entire  construction  of  the  dams,  power  house  and  lines  lias 
been  carried  out  by  the  National  Contracting  Company,  of  which 
G.  M.  Furman  is  general  manager.  E.  .\.  Mathews  superinlendcnt. 
and  J.  A.  Leonard  constructing  engineer.  The  electrical  eciuipmcnt 
is  furnished  by  the  General  Electric  Company  and  the  hydraulic 
(■f|uipment  by  the  Slilwell-Tiiercc  I'v:  Sniith-Vailo  Compatiy,  of 
Dayton,  Ohio,  lo  which  coinpany  was  confided  the  entire  develop- 
ment contract.  It  limk  the  Hudson  River  in  its  natural  condition 
and  tnriii-d  r)vrr  to  the  opi-raling  coinp;\ny  llu-  pl.iiil  in  iiniiiiiig 
order. 

The  ofliccrs  of  the  Hudson  Uiver  Power  Transmission  Company 
are:  Gen.  F.dmund  Hayes,  of  I'.nfTalo.  N.Y..  president ;  R.  N.  King, 
president  of  Slilwell-Dicrce  Hi  Smith  V.iilc  Ctiniiiany.  of  Dayton. 
Ohio,  vice-president;  G.  M.  Furman,  Newark.  N,  .1,.  treasurer;  Mr. 
E.  J.  Richards.  Boston,  Mass.,  superintendent;  J,  S,  O'She.i,  man- 
ager. 


September  3,  1898. 
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The  Meter's  Relation  to  the  Dividend. 


BY   CAKYL   U.    HASKINS. 

The  meter's  relation  to  the  dividend  is  partly,  of  course,  a  very 
obvious  relation,  but  I  have  been  surprised  in  going  from  plant  to 
plant  and  from  place  to  place  to  find  how  many  central  stations 
throughout  the  country  have  overlooked  the  fact  that  in  the  mere 
matter  of  the  careful  disposition  and  management  of  meters  lies 
all  of   the  difference  between  financial  success  and  failure. 

A  good  many  central  stations  in  the  past  have  confined  them- 
selves to  the  question  of  accuracy  on  what  they  deemed  would  be 
the  average  load  of  the  meter.  While  no  doubt  that  test  is  better 
that  none,  it  really  means  very  little.  The  next  step  has  been  the 
testing  of  the  meter,  to  see  on  what  load  it  will  start.  The  load 
on  which  a  meter  will  start  to  rotate  is  of  almost  no  importance. 
A  meter  may  start  on  2  per  cent,  of  its  rated  capacity,  and  yet 
may  be  running  90  per  cent,  slow,  and  is  not  as  good  a  meter  as, 
the  one  which  won't  start  until  it  gets  within  3  or  4  per  cent,  of 
its  rated  capacity,  but  when  once  started  will  run  with  approxi- 
mate accuracy. 

I  have  come  to  appreciate  that  the  most  important  thing  of  all 
to  look  for,  the  thing  which  will  make  the  treasurer  look  happiest 
at  the  end  of  the  year,  is  the  proper  action  on  overload.  A  great 
error  that  central  station  managements  have  made  in  the  past  is 
the  use  of  meters  too  big  for  the  work.  If  a  meter  is  used  which 
is  good  on  overloads,  and  is  accurate  until  it  burns  up,  phenom- 
enal accuracy  on  low  loads  is  not  essential.  The  meter  which 
is  extremely  accurate  on  low  loads  is  not  to-day  a  hard  meter  to 
find,  but  a  rather  hard  meter  to  maintain.  The  low  load  is  the  load 
that  friction,  dust,  dirt,  w-ear  and  age  affect;  and  what  is  wanted 
to-day  in  every  installation  is  that  meter  which  will  carry  the  load, 
frequently  working  on  an  overload  perhaps,  and  seldom  working 
on  a  very  low  load. 

When  possible  it  is  a  good  thing  to  avoid  working  meters  at 
much  less  than  10  per  cent,  of  their  rated  capacity.  Of  course 
this  is  not  always  possible;  but  more  often  possible  than  oner 
would  think  at  first  sight,  or  upon  hasty  investigation.  I  admit 
that  next  in  importance  to  overload  accuracy  in  a  meter  comes 
the  light-load  accuracy;  for  the  simple  reason  that  light  loads 
cannot  always  be  avoided. 

The  third  feature  to  investigate  with  care  is  the  inductive-load 
accuracy. 

These  three  factors  are  perhaps  being  looked  into  pretty  care- 
fully now  by  75  per  cent,  of  our  stations.  Almost  every  station, 
however,  stops  at  that  point.  Very  few  stations  investigate  accu- 
racy on  changes  of  frequency,  accuracy  on  changes  of  wave  form. 
Almost  every  one  has  to  face  a  change  in  frequency  sooner 
or  later;  and  the  bulk  of  meters  to-day  are  weak  at  that  point. 
A  meter  which  must  be  changed  if  the  frequency  of  the  system  is 
altered,  or  a  meter  which  cannot  be  changed  from  a  60-cycle  ma- 
chine to  a  125-cycle  machine,  or  vice  versa,  is  not  a  profitable 
piece  of  apparatus  to  have,  and  ought  to  be  avoided.  The  wave- 
form question  is  one  which  has  not  been  appreciated  very  long; 
but  obviously  it  is  not  a  good  thing  to  have  meters  which  will  run 
within  I  per  cent,  of  accuracy  on  a  smooth-core  armature  and  a 
different  percentage  on  a  toothed-core  armature;  yet  many  me- 
ters var}'  materially  between  these  conditions. 

I  have  placed  all  of  these  technical  considerations  before  an- 
other, which  perhaps  has  also  been  passed  over  too  lightly  in  the 
past;  and  that  is  the  mechanical  construction  of  the  meter  and 
its  ability  to  withstand  punishment.  I  can  class  with  that  portion 
of  the  treatment  of  the  subject  the  question  of  damping  mag- 
nets. The  speed  of  the  meter  changes  as  the  square  of  any  change 
in  the  damping  magnet  strength;  in  other  words,  a  slight  change 
in  the  strength  of  the  damping  magnet  will  change  the  speed  of 
the  meter  as  the  square  of  that  change  in  the  magnet.  That 
emphasizes  immediately  the  importance  of  having  really  perma- 
nent damping  magnets.  If  they  are  exposed  to  unusually  high 
or  fluctuating  temperatures,  as  in  an  attic  under  a  tin  roof,  their 
strength  falls,  as  it  docs  also  under  severe  vibration. 

The  jewel  is  also  a  point  which  should  be  looked  into  with  care. 
Sapphire  jewels  are  the  commonest  bearing  to-day.  The  sapphire 
is  really  the  only  substance  which  is  fit  for  a  meter  bearing;  it  is 
next  to  the  diamond  in  hardness,  and  yet  is  peculiarly  smooth  on 
its   polished   surface,   and   in   that   respect   differs   from    diamond. 

•Abstract  of  paper  read  before  the  Ohio  Electric  Light  Association,  August, 


which  is  apt  to  be  gritty  and  rough.  The  sapphire  which  comes 
from  Arizona  is  not  more  than  one-half  as  hard  as  the  sapphire 
which   comes  from   Ceylon. 

Generally  speaking,  lighter  colored  and  whiter  sapphires  make 
the  best  bearings.  A  rigid  mount  is  not  the  best  for  jewels,  since 
they  are  worn  away  not  so  much  by  the  rotation  of  the  shaft  as 
by  its  reciprocating  motion.  Imperceptible  though  it  may  be,  it 
is  always  there;  and  it  is  this  hammering  motion  which  breaks  up 
the  surface  of  the  jewel  and  establishes  that  gritty  foundation 
which  means  death,  to  the  bearing.  The  moment  the  outer  skin 
of  the  polish  on  a  jewel  is  broken  the  jewel  is  on  the  road  to  de- 
struction. 

Low  speed  is  much  better  than  high  for  a  meter.  A  jewel  will 
wear  a  good  deal  longer  proportionately  on  a  low-speed  than  a 
fast;  in  other  words,  the  jewel  which  will  wear  on  an  average 
2.000.000  revolutions  at  a  speed  of  40  revolutions  per  minute  will 
not  wear  for  2,000.000  revolutions  at  a  speed  two  or  three  times 
greater.  About  2,000,000  revolutions  is  the  life  that  can  be  looked 
for  from  a  good  grade  of  sapphire  meter  jewel.  This  is  true 
unless  the  meter  is  placed  in  position  where  there  is  a  good  deal 
of  vibration,  when  it  will  have  a  shorter  life.  A  good  rigid 
point  of  installation  in  a  basement,  with  no  moving  machinery, 
will  show  more;  yet  2,000,000  is  a  fair  average. 

This  leads  me  to  the  question  of  the  installation  of  the  meter. 
Many  central  station  managers  will  take  out  and  test  their  meters 
with  the  greatest  of  care,  and  use  expert  knowledge  in  determin- 
ing what  is  the  best  meter  to  meet  their  conditions  and  yet  sacri- 
fice from  I  to  2  per  cent,  of  their  stockholders'  money  annually  on 
the  altar  of  improper  installation.  As  I  said  before,  most  meters 
are  too  large  for  their  work.  It  is  better  to  put  in  too  small  a 
meter,  even  if  one  is  occasionally  lost  by  a  burn-out,  than  it  is  to 
put  it  in  one  big  enough  for  the  nfaximum  load,  and  los'e  revenue 
constantly  on  minimum  loads. 

It  is,  of  course,  a  greater  loss  to  have  a  meter  running  an  hour 
on  one  hundred  lamps  at  a  speed  of  one-half  of  i  per  cent,  slow 
than  it  is  to  have  that  same  meter  run  for  an  hour  on  one  lamp  25 
per  cent.  slow.  The  accuracy  on  overloads,  therefore,  must  be 
greater  than  that  on  the  light  loads.  That  is  a  point  that  is  often 
missed.  A  good  many  people  think  that  5  per  cent,  is  5  per  cent., 
forgetting  that  while  5  per  cent,  may  not  be  at  all  serious  on  light 
load,  it  is  death  to  dividends  on  high  load  or  an  overload. 

In  installing  meters  in  theatres,  hotels,  and  big  installations  gen- 
erally, there  has  been  in  the  past  a  very  common  error  made  in 
putting  in  only  one  meter.  When  that  is  done  a  lot  of  revenue 
is  lost,  owing  to  the  theatr.e  corridor  or  office  lights,  which  are 
burning  when  the  bulk  of  the  house  is  idle.  If  the  meter  is  big 
enough  to  carry  the  whole  theatre  or  hotel  installation  on  an  or- 
dinary overload,  when  ten,  twelve  or  even  twenty  lights  are  run 
on  that  meter  for  a  good  many  hours  a  day,  a  considerable  per- 
centage of  that  proportionately  light  load  is  lost.  In  all  installa- 
tions of  that  kind— theatres,  hotels,  halls— it  is  well  to  split  up  the 
circuits. 

In  installing  meters  avoid  vibration.  I  have  been  in  office 
buildings  where  eveo'  meter  in  the  building  was  on  a  wooden  par- 
tition, and  where  50  per  cent,  of  them  were  on  partitions  with 
banging  doors.  That  means  death  to  the  jewels.  It  destroys 
light-load  accuracy,  because  the  jewels  speedily  become  rough.  If 
the  meter  has  brushes  it  causes  sparking  at  the  commutator,  which 
in  turn  increases  the  friction. 

Considerable  sacrifices  in  the  wiring  are  justified  to  secure  a 
suitable  point  of  installation  for  the  meter.  A  brick  wall  is  good; 
the  nearer  the  foundation  the  better.  All  kinds  of  pounding 
should  be  avoided,  especially  the  vibration  from  moving  ma- 
chinery, which  is  the  worst  form  of  vibration  to  which  a  meter 
can  be  exposed.  The  price  of  a  jewel  is  a  small  matter  as  com- 
pared with  the  loss  which  the  company  has  to  undergo  from  run- 
ning meters  on  rough  jewels.  Much  energy  cannot  be  spared  to 
make  the  meter  a  high-torque  device,  and  friction  must  of  neces- 
sity always  be  a  considerable  portion  of  the  load  which  the  me- 
ter carries  in  the  work  it  does.  This  can  be  doubled,  trebled  or 
quadrupled  by  leaving  a  rough  jewel  beneath  the  lower  bearing. 

Places  subject  to  high  temperatures,  or  to  sudden  changes  of 
temperature,  ought  to  he  avoided.  Like  very  hard  glass,  jewels 
are  liable  to  crack  and  break  and  flaw  when  the  temperature 
changes;  and  it  is  probable  that  meters  installed  in  garrets  where 
the  temperature  sometimes  goes  as  low  as  zero,  and  again  as 
high  as  100°,  will  not  show  anything  like  the  accuracy  at  the  end 
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of  a  year  as  v^ill  meters  installed  in  situations  where  the  tempera- 
ture seldom  goes  below  freezing  point  or  rises  above  90°.  Again, 
the  places  where  the  temperature  is  constantly  high  are  danger- 
ous and  hurtful,  because  by  just  so  much  do  they  lower  the  ability 
of  your  meter  to  carry  overloads. 

Another  common  error  made  in  installing  meters  in  connection 
with  motors — and  sometimes  in  connection  with  lights  too — is 
the  placing  of  the  meter  on  the  load  side  of  the  main  switch.  I 
suppose  that  is  done  with  motives  of  economy,  because  when  the 
main  switch  is  open  the  energy  which  traverses  the  shunt  coil  of 
the  meter  is  cut  off.  All  meters  which  have  shunt  field  coils  must 
of  necessity  be  v.'ound  with  extremely  fine  wire.  Every  time  the 
main  switch  is  opened  that  fine  wire  cools  off  and  contracts;  every 
time  that  the  main  switch  is  closed  that  fine  wire  heats  up  and 
expands,  and  speedily  the  meter  is  open-circuited  in  the  shunt  field 
coil. 

Until  they  have  tried  it,  very  few  appreciate  how  easy  it  is  to 
keep  meters  clean.  With  the  average  installation  a  visit  to  the 
meter  for  the  purpose  of  cleaning  twice  a  year  is  ample — some- 
times three  times  a  year  w'here  the  point  of  installation  is  not  a 
clean  one.  With  a  bellows  all  the  loose  dust  which  is  liable  to 
work  into  the  bearings  and  enter  the  brushes  and  clock-train  can 
be  blown  out.  With  a  piece  of  tape  a  commutator  meter-  can  be 
cleaned  in  about  a  minute  and  a  half.  Altogether,  the  operation 
of  cleaning  out  the  meter  should  not  consume  more  time  at  the 
meter  itself  than  five  minutes  per  visit — ten  minutes  a  year!  This 
is  a  very  small  sacrifice  in  wages  to  make  for  the  return  obtained 
owing  to  light-load  accuracy.  Sometimes  people  say  to  me,  "but 
since  we  begun  to  clean  our  meters  we  began  to  get  a  lot  of 
kicks."  I  think  that  tells  the  story  at  once.  They  began  to  get  a 
lot  of  kicks  because  they  had  been  running  a  long  time  with  dirty 
"meters. 

As  to  festing  meters,  many  stations  have  a  practice  of  removing 
a  meter  to  test  it.  They  change  their  meters  once  a  year.  I  don't 
believe  it  is  necessary,  except  under  very  rare  conditions,  to  re- 
move a  meter  from  the  point  of  installation  to  test  it.  There  are 
a  good  many  simple  and  accurate  ways  of  testing  a  meter  at  the 
point  of  installation  which  do  not  involve  creating  distrust  in  the 
mind  of  your  customers.  On  direct-current  service  and  also  on 
alternating-current  service  where  there  are  no  inductive  loads  the 
method  with  ammeter  and  voltmeter  is  not  to  be  despised;  it  is 
accurate,  but  is  sometimes  cumbersome.  Better  than  that  is  the 
use  of  an  indicating  wattmeter,  which  when  cut  in  with  series  coil 
in  the  field  of  the  meter  and  potential  coil  in  multiple  with  the 
armature  of  the  meter  gives  an  immediate  indication  of  the  watts 
in  use.  But  even  that  method,  I  think,  is  inferior  to  one  which  is 
just  beginning  to  come  into  favor,  and  .which  has  proved  a  great 
success.  That  is  nothing  more  than  the  use  of  a  box  of  calibrated 
lamps.  With  a  calibration  card  showing  the  consumption  at  va- 
rious voltages  and  a  voltmeter  this  gives  good  results.  The  lamps. 
if  they  are  selected  for  a  potential  higher  than  that  to  which  they 
arc  lo  be  exposed,  will  retain  their  wattage  for  a  surprisingly  long 
time.  It  is  also  a  method  which  appeals  to  the  consumer.  He 
knows  what  a  lamp  is.  I  have  come  to  be  a  great  believer  in 
teaching  the  customer  how  to  read  and  how  to  test  his  own  me- 
ter. Meters  are  made  pretty  well  to-day,  and  I  think  it  is  a  good 
thing  in  the  long  run  to  have  the  customer  so  well  armed  with  a 
very  little  simple  information  that  he  can  turn  on  a  number  of 
lights  in  his  house,  and  go  down  and  watch  the  meter  and  sat- 
isfy himself   that  it  is  right. 

Lately  two  entirely  new  propositions  in  connection  with  the 
meter  problem  have  developed;  and  they  have  grown,  I  believe, 
up  to  a  point  where  they  will  soon  become  the  strongest  kind  of 
modifying  influence  on  the  earning  capacity  of  the  central  station. 
I  refer  lo  the  rale-modifying  systems,  such  systems  as  the  two-rate 
and  the  Wright  demand. 

The  two-rate  system  is  just  what  its  name  indicates.  It  is  a 
system  whifh.  bclwcm  certain  hours  of  the  day,  changes  the  rec- 
ord of  your  mctrr  from  dial  No.  i  to  dial  No.  2;  and  your  cus- 
tomer pays  on  his  high-rate  dial  one  price  for  the  current  that  he 
uses  during  the  peak  and  on  his  low-rale  dial  another  and  much 
lower  price  (or  the  current  that  he  uses  at  other  limes  than  that  of 
the  peak.  The  determining  of  those  two  rales  is  strictly  a  local 
issue.  Theoretically  they  should  be  determined  by  charging  the 
peak  customer  the  low  rale  plu<  his  proportion,  according  lo  the 
amount   he  uses,    of    the    interest,  depreciation,   and   investment 


charges  on  the  apparatus  maintained  for  the  purpose  of  carrying 
the  peak  alone.  Some  central  stations  have  found  it  a  possible 
and  profitable  basis  to  make  the  low  rate  about  one-third  of  the 
high-rate  or  peak  charge.  It  has  been  pointed  out  that  after  the 
system  was  established  for  a  time  the  peak  would  change.  That 
is  just  what  is  wanted.  That  hump  should  extend  until  the  valleys 
are  filled  out.  like  grading  a  piece  of    ground. 

There  is  a  large  class  of  customers  who  use  light  almost  exclu- 
sively in  the  valley  periods  and  who  to-day,  to  a  large  extent,  can- 
not be  reached  at  all  by  electric  light,  for  the  simple  reason  that 
the  rate  is  too  high:  but  with  the  two-rate  system  gas  rates  can 
be  met  and  strong  inducements  offered  them. 

It  seems  to  me  it  is  essential  to  the  success  of  any  multiple- 
rate  system  that  the  factor  which  changes  the  rate  should  be  pure- 
ly dependent  on  the  occurrence  of  the  station  peak.  There  are 
systems  which,  instead  of  making  the  change  of  rate  dependent 
upon  the  station  peak,  make  it  depend  upon  the  local  peak.  If 
the  local  peak  and  station  peak  are  coincident,  this  would  be  per- 
fect, because  it  is  somewhat  a  simpler  system  than  the  other;  but 
the  local  peak  is  more  commonly  not  coincident  with  the  station 
peak  than  coincident  with  it.  If  the  rate  system  makes  the  modi- 
fications depend  upon  the  occurrence  of  a  local  peak,  it  seems  to 
me  that  it  punishes  a  class  of  customers  who  should  be  encour- 
aged and.  not  punished.  If  a  very  heavy  load  between  11  in  the 
forenoon  and  3  o'clock  in  the  afternoon  can  be  obtained,  even 
though  that  load  be  a  local  peak,  it  is  a  profitable  one.  If  a  lot  of 
distributed  peaks  can  be  obtained,  overlapping  one  another  and 
filling  out  the  valley  of  the  curve,  it  realizes  what  all  central  sta- 
tions want  to  accomplish — a  load  curve  which  enables  them  to 
run  as  nearly  as  possible  with  the  whole  equipment  at  a  fair  load 
twenty-four  hours  a  day. 

The  prepayment  system  is  now  being  adopted  in  some  cities, 
and  will,  I  believe,  be  very  widely  used.  It  merely  consists  in  a 
meter  into  which  the  customer  drops  his  money  in  payment  of  his 
bill  before  he  can  get  his  light.  It  is  simple,  and  in  the  large  cities 
it  seems  destined  to  accomplish  quite  a  revolution  in  electric  light. 
It  lets  the  illuminating  company  into  whole  sections  of  cities 
which  to-day  are  closed  from  the  mere  fact  that  the  people  who 
take  the  light  in  those  districts  have  no  credit.  They  move  every 
two  weeks;  and  yet  those  people  are  the  very  ones  who  are  the 
most  extravagant  in  the  expenditure  of  their  money.  They  pay 
a  high  price  for  everything;  and  it  has  been  proved  quite  conclu- 
sively in  Europe  that  those  people  will  use  light  in  large  quanti- 
ties provided  they  pay  for  it  in  small  installments.  Such  meters 
open  up  the  slums  of  the  larger  cities,  and  even  in  smaller  cities 
of  the  manufacturing  class  they  open  up  great  districts  which  to- 
day are  either  not  available  or  not  profitable,  by  reason  of  the 
great  number  of    defaulted  bills. 


A  Comparison  of  the  5ingIe-Phase  and  Multiphase  System. 


In  the  abstract  of  a  paper  on  this  subject  by  Mr.  Ernst  J.  Berg 
in  the  last  issue  of  The  Electrical  World,  and  also  in  the  edi- 
torial comment  thereon,  there  is  an  opportunity  for  a  misunder- 
standing of  Mr.  Berg's  attitude  on  this  subject.  The  subject  of 
the  paper,  which  was  requested  by  the  olTiccrs  of  the  Ohio  i'.lectric 
Light  Association,  was  "Long  Distance  Transmission  of  Power," 
but  Mr.  Berg  specifically  limited  himself,  on  account  of  the  nature 
of  the  association,  to  the  transmission  of  power  for  ligliting  or 
lighting  and  incidental  motor  use,  and  this  limitation  unfortunate- 
ly was  lost  sight  of  in  the  abstract  and  comment  in  these  columns. 
Mr.  Berg  recognizes  the  advantages  of  multiphase  systems  over 
the  single  phase  for  the  transmission  or  distribution  of  electrical 
energy  to  motors  or  to  loads  consisting  mainly  of  motors  with 
incidental  lighting,  but  reasons  that  these  advantages  diminish 
as  the  motor  load  diniiiiishcs  and  are  more  than  outweighed  by 
the  disadvantages  of  poor  regulation  and  the  difliciilties  of  bal- 
ancing when  the  load  consists,  as  do  most  central  station  loads, 
largely  ol  lamps  with  an  occasional  motor.  It  would  appear'  from 
the  statements  published  in  the  last  issue  of  The  Electuical 
World  that  Mr.  Berg  did  not  consider  the  use  of  multiphase  sys- 
tems advisable  except  for  transmission  to  extremely  great  dis- 
tances or  for  the  supply  of  rotary  converters.  This  is  the  case 
when  and  only  when  the  load  is  l.irgely  a  lighting  load.  Cases 
where  the  load  consists  almost  entirely  of  motors  form  another  ex- 
ception. 
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Some  Tests  with  an  Induction  Qenerator.* 


liV    A.    K.    M  KISSICK. 

It  has  been  pointed  out  by  several  engineers,  especially  by  Mr. 
Charles  P.  Steinmetz,  that  an  induction  motor,  driven  mechanical- 
ly at  a  speed  above  synchronism,  will  act  as  a  generator,  and  that 
for  its  operation  as  a  generator  there  must  be  connected  to  it  either 
an  -alternator  or  a  synchronous  motor. 

In  an  article  published  in  The  Electrical  World  January  21, 
1S93,  by  Mr.  E.  Danielson,  the  lollowrng  experiment  is  described: 
"A  three-phaser  A  of  50  volts  (as  measured  from  the  neutral  point 
to  each  of  the  brushes),  and  with  a  current  capacity  of  about  60 
amperes,  sent  current  to  a  motor  B,  with  inductive  winding  of 
about  the  same  capacity.  The  motor,  by  means  of  a  belt,  ran  a 
continuous-current  dynamo,  C,  of  330  volts  and  16  amperes.  The 
matters  were  reversed  so  that  dynamo  C,  fed  from  a  330-volt  cir- 
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cuit,  ran  the  motor  B  as  a  generator,  sending  a  rotary  current  to 
the  three-phaser  A,  which  then  became  a  motor.  The  belt  was  then 
thrown  off  of  A,  and  trials  were  made  to  break  it  out  of  step  with 
the  current,  but  without  success." 

Again  in  the  excellent  paper  of  Mr.  Charles  P.  Steinmetz  on 
"Induction  Motors,"  presented  before  the  American  Institute  of 
Electrical  Engineers  on  July  26.  1897,  the  use  of  an  induction  mo- 
tor as  a  generator  was  referred  to  as  follows:  "As  generator  the 
induction  machine  differs  from  the  synchronous  alternating-cur- 
rent generator,  or  generator  with  constantly  excited  field,  in  so  far 
as  the  latter  can  yield  current  and  output  at  any  power  factor — 
that  is,  any  phase  displacement  corresponding  to  the  load — while 
in  the  induction  generator  at  given  terminal  voltage  to  every  value 
of  current  output  a  certain  power  factor  of  load  corresponds. 
That  is,  to  derive  a  certain  value  of  current  from  the  induction 
generator,  the  total  load  put  on  it  must  have  the  particular  power 
factor  corresponding  to  this  current,  and  besides  leading  current, 

*A  paper  presented  at  the  general  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  Omaha,  June,  1898. 


or  if  the  power  factor  of  the  load  changes,  current  and  voltage  of 
the  induction  generator  will  change  accordingly.  In  consequence 
thereof,  in  general  the  induction  generator  is  stable  only  if  at  least 
a  part  of   the  load  consists  of   synchronous  motors." 

In  the  discussion  that  followed  this  paper  Mr.  Steinmetz  speaks 
further  of  the  induction  generator  as  follows:  "The  induction" 
generator  is  a  very  important  piece  of  apparatus,  I  believe.  It  is, 
however,  somewhat  restricted  in  its  application,  due  to  the  neces- 
sity of  having  as  load  a  circuit-leading  current.  But  whenever  the 
conditions  are  such  that  it  can  be  used,  as  for  operating  synchro- 
nous motors  or  rotary  converters,  this  type  of  machine  has  the 
great  advantage  of  the  absolute  absence  of  continuous  current- 
exciting  circuits,  collector  rings,  or  any  other  parts  requiring  at- 
tention. The  voltage  is  generated  in  a  stationary  structure,  and 
the  revolving  part  is  a  solid  structure  of  iron  and  copper  bars. 
Furthermore,  as  soon  as  the  circuit  is  opened  or  short  circuited,  the 
power  is  gone  and  the  machine  is  dead,  so  that  you  get  here  a  type 
of  alternator  requiring  no  attention  whatever.  Besides  you  can 
run  it  at  different  speeds  and  still  get  the  same  frequency  out  of  it. 
There  is  another  interesting  feature  noticeable  when  comparing 
the  induction  motor  curves  and  the  induction  generator  curves. 
The  same  machine  as  induction  generator  gives  a  considerably 
larger  output  electrically  than  as  induction  motor  mechanically. 
In  a  future  paper  I  shall  dwell  more  particularly  on  the  induction 
generator,  and  may  mention  here  only  that  I  have  operated  syn- 
chronous motors  from  an  induction  generator;  the  mechanical  out- 
put from  the  synchronous  motor  driven  by  the  induction  genera- 
tor was  larger  than  the  maximum  mechanical  output  which  could 
be  derived  from  the  same  induction  machine  as  induction  motor." 

The  results  of  the  tests  made  show  close  agreement  with  the 
theory  as  given  by  Mr.  Steinmetz. 


A- 

^FlCIEWCT 

AND  OUTPUT 

B- 

C- 

OWEfl  FAC 

roR" 

URRtNT 

.• 

80 



—  A 

70 

« 

-^ 

^0 

60 

3=0 

< 

Z 
ul 
0 

^^^^^-^""^ 

^ 

/ 

/ 

1« 

/ 

/ 

„__- 

-^c 

30 

/ 

/ 

^ 

12 

/ 

^ 

5, 

// 

/ 

4 

y 

3 

I 

OUTPUT  IN  KILOWATTS 

Pio.  3. 

The  tests  described  in  this  paper  were  made  with  a  General  Elec- 
tric ,S-hp,  three-phase,  220-volt,  six-pole,  6o-cycle  induction  motor 
(with  starting  resistance  in  secondary  rotating  element),  driven 
by  a  lo-hp.  Iio-volt  Thomson-Houston  direct-current  motor. 

The  machine  used  as  an  alternator  and  synchronous  motor  in 
the  tests  was  an  "Ideal"  5-kw.  three-phase,  60-cycle,  lo-pole,  220- 
volt  machine,  and  could  be  belted  either  to  'a  jack-shaft  or  to  a 
three-kw  Edison  125-volt  dynamo. 

The  curves  in  Fig.  i  shov;  the  operation  of  the  induction  ma- 
chine as  a  motor  with  varying  output. 

In  the  tests  under  this  heaj  the  belt  connecting  the  Ideal  alter- 
nator to  the  jack-shaft  was  in  each  case  thrown  off  after  starting 
and  Uie  alternator  run  as  a  synchronous  motor,  either  empty  or 
driving  ihe  3-kw  Edison  dynamo. 

CURVE   OK   MAGNETIZATION. 

The  method  of  making  this  test  is  as  follows:  Start  in- 
duction    motor     from     Ideal     alternator,     the     lO-hp     direct-cur- 
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rent  motor  being  belted  to  the  induction  machine  when 
up  to  speed,  supply  current  to  lo-hp  direct-current  motor, 
driving  induction  machine  near  synchronism,  and  throw  off  belt 
connecting  alternator  to  jack-shaft.  This  alternator  will  then  run 
as  a  synchronous  motor,  receiving  its  current  from  the  induction 
machine,  which  is  now  being  driven  as  a  generator  by  the  lo-hp, 
direct-current  motor  belted  to  it. 

By  varj'ing  the  exciting  field  current  of  the  synchronous  motor 
the  voltage  of  the  induction  generator  is  varied,  and  from  the  read- 
ings of  field  current  in  synchronous  motor  and  voltage  at  termi- 
nals of  induction  generator,  the  curve  marked  "Induction  genera- 
tor" in  Fig.  2  is  obtained. 

The  magnetization  of  the  Ideal  alternator  is  also  given  in  Fig. 
2,  which  is  almost  identical  with  the  magnetization  curve  of  the 
induction  generator. 

TEST  WITH    INDUCTION    GENERATOR    DRIVING    SYNCHRONOUS    MOTOR 

LOADED. 

In  this  test  the  alternator  was  made  to  run  as  a  synchronous 
motor  by  the  induction  generator  as  before,  and  then  belted  to  the 
3-kw  Edison,  driving  this  machine  as  a  dynamo.   • 

The  results  of   this  test  are  shown  in  Fig.  3. 

In  making  the  calculations  for  efficiency  the  energy  required  for 
the  excitation  of  the  synchronous  motor  fields  was  charged  up 
against  the  synchronous  motor. 
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Fig.  4  gives  the  results  of  the  following  test:  With  the  connec- 
tions the  same  as  in  the  iircccding  test,  and  the  load  on  (he  3-kw 
Fdison  maintained  ciJnstant,  the  voltage  of  the  induction  generator 
wa>  varied,  and  coi  responding  current,  watt  and  speed  readings 
recorded. 

The  voltage  was  varied  from  260  lo  125,  the  synchronous  motor 
(ailing  out  of   step  on  attempting  to  lower  the  voltage  to  lOO. 

Curve  A  gives  the  variation  of  supply  current  with  field  current, 
curve  B  variation  of  supply  current  with  voltage  of  supply,  and 
curve  C  is  plotted  between  power  factor  and  voltage  of    supply. 

It  is  interesting  to  note  the  similarity  betwrcn  the  general  shape 
of  curve  /I  and  the  curve  pUitted  betwr<ii  the  same  co-ordinate 
values  at  curve  W,  obtained  from  a  synchronous  motor  with  constant 


load,  supplied  with  alternating  current  at  a  constant  pressure,  and 
also  the  similarity  between  the  curves  in  Fig.  4  and  those  in  Fig.  S. 
which  were  taken  with  the  induction  machine  run  as  a  motor,  the 
load  being  kept  constant  on  the  motor,  but  the  supply  voltage 
varied. 

It  will  also  be  noted  that  in  both  tests  the  power  factor  increased 
uniformly  with  decrease  of  voltage. 

TEST  OF  INDUCTION   GENERATOR   WITH    LAMP   LOAD. 

The  induction  generator  was  started  as  before,  and  a  lamp 
load  that  could  be  varied  put  on,  it,  of  course,  being  neces- 
sary to  run  the  synchronous  motor  empty. 

The  load  in  lamps  was  varied  from  zero  to  the  full  load  of  the 
induction  generator,  with  the  results  as  shown  in  Figs.  6  and  7. 

In  calculating  the  results  shown  in  Fig..  6  the  watts  supplied  to 
the  alternator  running  as  a  motor,  and  to  the  lamps,  were  taken  as 
the  output  of  the  induction  generator,  the  efficiency  being  this  out- 
put divided  by  the  input  to  the  induction  generator,  and  the  power 
factor  this  output  divided  by  the  total  apparent  watts  from  the  in- 
duction generator. 

In  Fig.  7  the  fact  that  the  energy  delivered  to  the  alternator  and 
that  required  for  the  excitation  of  the  alternator  fields  do  no 
useful  work  is  taken  into  account.  So,  in  calculating  the  results 
in  Fig.  7,  the  watts  supplied  to  the  lamps  were  considered  as  the 
output,  the  efficiency  being  this  output  divided  by  the  input,  and 
the  power  factor  this  output  divided  by  the  total  apparent  watts 
from  the  induction  generator. 
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FlO.    7. 

SYNCHRONOUS   OlEKAIION   OK   ALTERNATOR. 

The  speed  of  the  induction  generator  was  varied,  the  voltage  of 
supply  bciiip  maintained  constant,  and  corresponding  readings  of 
speed  taken  on  alternator  running  as  a  synchronous  motor,  which 
showed  that  motor  ran  in  synchronism  with  induction  generator. 
The  results  are  slK)wn  in  Fig.  8,  the  lull  line  roprcsoiiting  the  syn- 
chronous speed  line,  the  small  circles  the  points  found  from  read- 
ings. 

In  all  preceding  tests  the  belt  connecting  alternator  to  jack-shaft 
was  thrown  off,  after  the  starting  up  of  the  induction  generator. 
In  the  tests  below  the  belt  connecting  the  Ideal  alternator  to  the 
jack-shaft  was  not  removed. 

T»8T  OK   INDUCTION   i;RNl'KAIOK,  I'URNISIIINC   I  I'RKKNT   TO    AI.IKRNATOR. 

The  induction  generator  was  started  up  as  usual,  and  its  speed 
giadiinlly  incieascd  from  below  .synchronism  to  about  0  per  cent. 
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above  synchronism,  readings  taken  as  usual.  The  ahernator  was 
therefore  run  as  a  motor  and  helped  to  drive  the  jack-shaft. 

The  results  are  plotted  in  Fig.  9,  which  will  be  found  by  compar- 
ison to  resemble  the  curves  constructed  by  Mr.  Steinmetz. 

It  is  interesting  to  note  in  connection  with  this  test  the  readings 
on  the  two  wattmeters,  as  shown  in  Fig.  10. 

At  the  beginning  of  the  test,  before  the  induction  motor  was 
speeded  up,  readings  were  taken  on  the  two  wattmeters,  and  as  the 
power  factor  was  below  50  per  cent,  the  reading  on  one  wattmeter 
(No.  2)  was  negative,  hence  its  connections  had  to  be  reversed,  and 
while  its  connections  were  reversed  the  difference  of  the  two  watt- 
meter readings  represented  the  total  true  watts.  As  soon  as  cur- 
rent was  turned  on  the  shunt  motor  (insufficient,  however,  to  make 
this  machine  act  as  a  motor  and  drive  the  induction  machine)  the 
load  on  the  induction  motor  was  decreased,  the  power  factor  de- 
creased, and  the  corresponding  wattmeter  readings  are  shown  in 
Fig.  10. 

On  furnishing  sufKcient  potential  to  the  shunt  motor  to  make  it 
act  as  a  motor,  and  drive  the  induction  motor  as  a  generator,  the 
readings  on  wattmeter  No.  i  diminished  and  finally  became  nega- 
tive (necessitating  a  changing  of  its  connections),  while  the  read- 
ings on  wattmeter  No.  2  continue  to  increase  as  shown,  and  al- 
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ways  negative.  Under  these  conditions,  the  total  watts  will  be 
the  sum  of  the  two  wattmeter  readings,  and  as  the  sum  is  negative, 
the  induction  generator  is  supplying  energy  to  the  Ideal  alternator. 

TEST   WITH   INDUCTION   GENERATOR    FURNISHING   CURRENT  TO   IDEAL 
ALTERNATOR   AND   TO   A   BANK  OF  LAMPS. 

This  test  is  the  same  as  the  preceding  one,  except  that  a  bank 
of  lamps  is  connected  to  the  three-phase  terminals.  At  the  begin- 
ning of  the  test  the  alternator  furnished  current  to  both  induction 
motor  and  lamps,  when  on  speeding  up  the  induction  motor,  now 
running  as  a  generator,  supplied  current  to  both  lamps  and  alter- 
nator, which  acts  as  a  motor  helping  to  drive  the  jack-shaft. 

The  results  of  these  tests  are  shown  in  Fig.  II. 

Curve  B  is  plotted  with  induction  motor  output  as  ordinates  and 
number  of   revolutions  per  minute  above  synchronism  as  abscissas. 


At  first  the  output  is  negative,  which  indicates  that  the  motor  is 
receiving  energy  from  the  alternator;  at  11  revolutions  per  min- 
ute above  synchronism  it  commences  to  act  as  a  generator,  and  at 
22  revolutions  it  is  furnishing  energy  to  both  alternator  and  lamps. 

As  pointed  out  by  Mr.  Steinmetz,  the  induction  generator  can 
be  run  at  different  speeds  and  still  the  same  frequency  obtained 
from  it.  For  proof  of  this  a  small  induction  motor  was  connected 
in  the  above  test  to  the  three-phase  mains  and  run  with  no  load. 
Variation  of  the  speed  of  the  induction  generator  from  synchro- 
nism to  20  per  cent,  above  synchronism  did  not  in  any  way  affect 
the  speed  of  the  little  induction  motor,  its  speed  remaining  con- 
stant, which  was  almost  synchronous  with  the. Ideal  alternator. 

Of  course  the  above  will  not  hold  true  when  the  conditions  are 
as  described  in  Fig.  8. 

On  attempting  to  make  some  tests  with  this  induction  generator 
as  a  single-phase  instead  of  a  three-phase  machine  it  was  found 
that  the  current  required  by  the  motor  when  running  as  a  syn- 
chronous motor  (with  belt  connecting  alternator  to  jack-shaft 
thrown  off)  was  excessive,  so  that  this  test  had  to  be  abandoned. 
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USES  OF  INDUCTION   GENERATOR. 

The  most  probable  use  of  the  induction  generator  will  be  for 
boosting.  Mr.  Kelly  has  discovered  (Electrical  World,  March 
20,  1897  )  that  an  induction  generator,  having  its  field  coils  in  series 
with  the  mains,  will  act  as  a  booster  or  feeder  regulator,  and  that 
this  action  as  a  booster  at  any  particular  speed  above  synchronism 
will  depend  upon  the  amount  of  current  supplied  to  the  field  mag- 
nets. 

In  order  to  use  an  induction  generator  as  a  booster  the  fields 
are  connected  in  seri^  with  the  main  line,  and  the  induction  gen- 
erator driven  above  synchronism.  With  no  purrent  flowing  there 
will  be  no  boosting  action,  but  as  soon  as  current  flows  the  boost- 
ing action  commences,  its  amount  depending  upon  the  current 
flowing  in  the  mains,  and  this  amount  for  a  given  current  may  be 
varied  by  varying  the  speed  of    the  induction  generator.     So  that 
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by  the  use  of   an  induction  generator  as  a  booster,  we  get  a  ma- 
chine with  no  brushes,  collector  rings  or  commutator. 

In  case  the  induction  motor  should  ever  be  used  for  the  propul- 
sion of  street  cars,  its  action  as  an  induction  generator,  when 
driven  above  synchronism,  could  be  taken  advantage  of  in  descend- 
ing grades,  thus  pumping  back  energy  into  the  line,  doing  away 
with  braking  to  a  great  extent. 

TEST   OF  INDUCTION    GENERATOR   AS   A   BOOSTER. 

The  induction  generator  and  alternator  used  in  the 'above  exper- 
iments   were  connected  in  series  as  single-phase  machines,  with  a 


imum  in  about  ten  revolutions.  Several  attempts  were  made  to  get 
intermediate  points  between  these  two  maxima,  but  without  suc- 
cess. 

Fig.  14  gives  the  curves  of  amperes  and  "lamp  e.  m.  fs.,"  this 
last  expression  being  the  potential  difference  around  the  lamp  ter- 
minals. 

Fig.  IS  shows  the  variation  of  the  "lamp"  and  "induction  gen- 
erator e.  m.  fs.,"  polar  co-ordinates  being  used.  For  all  points 
within  the  dotted  arc,  D,  the  induction  generator  causes  a  drop  in 
potential,  and  for  all  points  without  this  arc  the  induction  genera- 


Fw.  12. 
bank  of  lamps  and  readings  taken  to  determine  its  boosting  action. 

In  the  first  test  as  a  booster  the  speed  was  maintained  constant 
at  1300  revolutions  per  minute  (synchronous  speed  1230),  and  the 
current  flowing  in  the  mains  varied  from  zero  to  the  full  load  cur- 
rent of  alternator,  by  adding  lamps  in  lamp  board.  The  results  ob- 
tained are  shown  in  Fig.  12. 

In  the  second  test  the  speed  of   the  induction  generator  was  va- 


VOLTI 

Fio.  It. 
ritfl  between  wide  limits,  the  alternator  V..  M.  F.  being  maintained 
constant,  and  also  ihc  number  of    lamps  connected  in  scries  with 
the  \}NO  machine*. 

The  results  arc  shown  in  Figs,  i.s,  14  and  15. 

In  Fig.  i.T  the  results  show  thai  the  potential  difference  around 
the  induction  generator  terminals  increased  from  28  volts  at  rest  to 
125  volt<!  at  a  speed  of  1235  revolutions  per  minute,  and  that  a 
slight  increase  in  speed  caused  the  machine  to  supply  c.  m.  f.,  in 
other  words  to  act  as  a  generator.  Thii  cliangc,  it  will  be  noticed, 
is  very  sudden,  going  (rom  a  negative  maximum  to  a  positive  max- 
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tor  supplies  potential  lo  the  sy.slcm.  The  method  of  coiislructior» 
ol  this  curve  is  simply  the  location  of  the  vertices  of  the  different 
triangles  of  e.  m.  fs.  In  this  fiKure  the  points  ot  the  curve  arc 
numbered  and  the  corresponding  speed  readings  given  in  table. 

Il  is  interesting  to  note  the  similarity  between  the  curves  in  Figs. 
13  and  14  and  ihc  one  for  torque  and  slip,  given  in  Fig.  i6,  tak;r> 
from  Mr.  Sleinmetz's  paper  on  "Induction  Motors."  While  the 
results,  shown  in  these  curves,  were  taken  imder  .somewhat  differ- 
ent conditions,  still  the  action,  when  the  motor  is  driven  near  syn- 
chri>nihm,  is  strikingly  similar. 
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The  Death  of  Dr.  John  Hopkinson. 


The  announcement  came  from  Berne,  Switzerland,  on  August 
29,  that  Dr.  John  Hopkinson,  the  well-known  English  electrical 
engineer,  together  with  his  son  and  two  daughters,  was  killed 
while  ascending  one  of  the  high  Alps  without  a  guide.  It  is  re- 
ported that  the  unfortunate  persons  fell  over  a  precipice  to  their 
death.  The  dispatch  does  not  give  the  date  of  the  occurrence  of 
the  sad  accident,  but  it  presumably  happened  within  a  day  or  two 
of    the  date  of    the  Berne  information. 

Dr.  John  Hopkinson  was  the  eldest  son  of  Mr.  Alderman  Hop- 
kinson, of  Manchester,  and  was  born  in  the  year  1849.  In  the 
year  1870  he  graduated  as  Doctor  of  Science  in  the  University  of 
London,  and  in  the  following  year  he  graduated  at  Cambridge 
with  honors  rarely  obtained  by  one  man. 

Early  in  the  year  1872  Dr.  Hopkinson  accepted  the  appoint- 
ment of  engineer  to  Messrs.  Chance  Brothers  &  Company's  light- 
house works,  near  Birmingham,  at  which  town  he  lived  until  1878, 
when  he  moved  to  London,  and  began  practice  as  an  engineer  on 
his  own  account — without,  however,  giving  up  his  connection  with 
the  firm,  a  connection  which  resulted  in  many  improvements  in 
lighthouse  work;  notably  what  is  known  as  the  group  flashing  ap- 
paratus. After  his  removal  to  London  he  became  w-idely  known 
as  an  expert  in  patent  cases. 


Dr.  John  Hopkinjon. 

In  the  year  1877  Sir  William  Thomson  communicated  Dr.  Hop- 
kinson's  first  electrical  paper  to  the  Royal  Society,  and  it  was  pub- 
lished in  the  "Philosophical  Transactions."  The  paper  dealt  ex- 
perimentally with  the  residual  charge  of  the  Leyden  jar  and  the 
dielectric  properties  of  different  kinds  of  glass.  In  the  course 
of  this  investigation  he  showed  that  the  more  highly  conducting 
kinds  of  glass  conduct  electrolytically  even  at  low  temperatures. 
His  next  paper,  published  in  the  "Philosophical  Transactions"  of 
the  same  year,  "On  the  Electrostatic  Capacity  of  Glass,"  con- 
tained the  results  of  an  investigation  carried  out  in  order  to  test 
the  truth  of  the  conclusion  deduced  by  Maxwell  from  his  electro- 
magnetic theory  of  light,  that  the  product  of  the  electrostatic  ca- 
pacity and  the  magnetic  permeability  of  a  transparent  substance 
should  be  equal  to  the  square  of  the  refractive  index  for  long 
waves. 

During  the  years  1879  and  1880  Dr.  Hopkinson  read  two  papers 
of  very  exceptional  importance,  "On  Electric  Lighting,"  before 
the  Institution  of  Mechanical  Engineers.  In  the  first  of  these  he 
described  a  number  of  experiments  made  with  a  Siemens  dynamo 
to  determine  its  efficiency  under  varying  conditions,  and  mapped 
out  the  relations  between  e.  m.  f.  and  current  by  means  of  curves, 
since  called  "characteristic  curves."  It  was  the  nature  of  these 
curves  which  led  the  author  to  the  discovery  of  the  now  well- 
known  magnetic  lag  or  hysteresis.  Early  in  the  year  1883  Dr. 
Hopkinson  made  some  improvements  in  the  Edison  dynamo, 
which  proved  to  be  of  exceptional  importance  in  dynamo  ma- 
chinery. In  the  same  year  he  was  appointed  to  deliver  before  the 
Institution  of   Civil  Engineers  one  of   a  series  of   lectures  on  "The 


Practical  Applications  of  Electricity."  His  lecture  was  entitled 
"Some  Points  in  Electric  Lighting,"  and  in  addition  to  a  most 
masterly  general  exposition  of  the  subject  he  developed  in  it 
some  very  important  points,  such  as  the  possibility  of  running 
two  or  more  alternating  machines  in  parallel.  The  theory  of  al- 
ternating dynamos  was  further  developed  in  a  paper  on  "The  The- 
ory of  Alternating  Currents,"  read  before  the  Society  of  Telegraph 
Engineers  in  1884. 

Dr.  Hopkinson  received  $90,000  from  the  Westinghouse  Com- 
pany, Ltd.,  for  his  British  patents  on  the  three-wire  system  of  dis- 
tribution, which  he  invented  simultaneously  with  Edison  in  this 
country.  These  patents  expired  on  July  27,  1896,  a  strong  effort 
having  been  made  to  have  them  extended  on  the  ground  that  spe- 
cial acts  of  Parliament  had  curtailed  the  life  of  tlie?  patents  by 
six  years.  The  application  for  extension  was  denied,  however,  on 
the  ground  that  the  benefits  would  be  derived  by  the  Westing- 
house  Company,  and  not  by  the  inventor. 

Dr.  Hopkinson  was  elected  as  a  Fellow  of  the  Royal  Society  in 
1878,  and  was  also  a  member  of  the  Senate  of  the  London  Univer- 
sity. He  was  made  president  of  the  Institution  of  Electrical  En- 
gineers in  1890  and  again  in  1895.  In  his  consulting  engineering 
work  he  designed  and  superintended  the  construction  of  elec- 
tric lighting  installations  in  Manchester,  Whitehaven  and  Stafiford, 
and  electric  railway  plants  in  Leeds  and  Liverpool.  It  is  stated 
that  Dr.  Hopkinson  had  intended  to  sail  for  New  York  on  Sep- 
tember 28,  on  business  in  connection  with  a  syndicate  which  was 
forming  for  the  purpose  of   developing  his  inventions. 


Not  All  Engines  Are  American. 


To  the  Editor  of  The  Electrical  World: 

Sir— In  a  recent  issue  of  one  of  your  contemporaries  there  is 
a  very  chatty  and  interesting  article  on  electric  traction  in  Paris 
The  description  of  the  plant  and  its  accessories  is  brilliant  and 
catchy,  and  gives  the  reader  a  pleasant  impression  of  the  truth- 
fulness and  accuracy  both  of  the  writer's  kodak  and  powers  of 
observation.  The  half-tone  illustrations  are  also  well  executed, 
but  a  "dead  give  away"  on  the  writer,  for  one  of  my  engineering 
friends  was  nearly  paralyzed  on  coming  to  the  description,  which 
states  emphatically:  "I  refer  to  the  engine  room.  Three  high- 
speed Armington  &  Sims  engines  are  at  present  in  use,  but  two 
more  are  shortly  to  be  added."  On  turning  to  the  cut,  one  glance 
showed  why  the  engineer  so  nearly  fainted,  for  it  shows  clearly 
that  the  station  is  equipped  with  three  Willans  engines,  built  by 
Willans  &  Robinson,  of  Rugby,  England.  As  soon  as  the  engineer 
recovered  his  breath  he  gave  vent  to  his  feelings  as  follows: 

"What  in  the  name  of  fair  play  and  square  dealing  caused  a 
reputable  paper  to  publish  an  article  like  that.  Apparently  it  is 
intended  to  give  interesting  data,  which  the  average  reader  will 
accept  as  facts,  and  it  then  deliberately  gives  an  American  engine 
company  credit  for  supplying  engines  which  were  built  by  a  well- 
known  firm  of  English  manufacturers.  Is  this  another  case  of 
American  brag  run  wild  in  claiming  'everything  in  sight,'  or  is  it 
simply  a  case  of  another  American  abroad  trying  to  do  'Europe 
in  fifteen  minutes,'  or  had  the  correspondent  remained  so  long 
in  France  that  he  had  forgotten  to  read  plain  English  and  so 
could  not  decipher  the  English  name  plate  on  an  English-made 
engine,  or  still  worse,  has  the  lively  correspondent  become  so 
wholly  absorbed  'in  the  study  of  electrical  matters  that  he  has 
neglected  to  post  himself  on  steam  engine  construction  sufficiently 
to  enable  him  to  distinguish  between  an  English  vertical,  triple- 
expansion,  transfer,  high-speed  engine  and  an  American  hori- 
zontal high-speed  engine?'     The  query  is,  which? 

An  English  Reader. 


An  Odd  Improvement  in  Telephone  Repeaters. 


In  the  specifications  of  patent  No.  609.374,  issued  August  16  to 
J.  S.  Stone,  of  the  .-Xmerican  Bell  Telephone  Company,  it  is 
claimed  that  telephone  repeaters  consisting  of  a  receiver  actuating 
a  microphonic  transmitter  work  much  better  when  inclosed  in  a 
vacuum.  Under  this  circumstance,  to  quote  the  specification,  "the 
messages  automatically  transferred  from  one  circuit  to  another  are 
reproduced  in  the  receiving  telephone  of  the  second  circuit  with  a 
well-defined  gain  in  volume  or  loudness  and  without  any  substantial 
distortion  or  ofTsetting  loss  in  clearness  or  articulation." 


'Cj^,r:rei\t 


AMERICAN     AND     FOREIGN  .J}^^^'^ 

By  Carl   Hering,  "^ 


Dynamos,  Motors  and  Transformers. 

EXCITATION  FROM  HALF  THE  DYNAMO  VOLTAGE. 
Sengel     "Elek.  Zeit.,"  August  1 1.— A  reprint  of    tlie  complete  pa- 
per of   which  a  brief  abstract  was  noticed  in  the  "Digest    July  i6 
(some  statements  in  that  abstract  were  not  correct).     If    any  one 
point  of   a  continuous-current  armature  wmdmg  be  connected  to  a 
slide  ring  contact,  then  between  this  third  brush  and  either  one  ot 
the  others  there  will  flow  a  current  which  is  always  in  the  same  di- 
rection, but  whose  voltage  varies  between  the  total  voltage  of    the 
machine  and  zero;  it  wiirthus  be  a  pulsating  direct  current  whose 
mean  voltage  is  half    that  of    the  voltage  between  the  two  mam 
brushes     He  gives  a  curve  of  this  current  and  discusses  it  analyti- 
cally, showing  that  it  may  be  assumed  to  be  the  sum  of   a  continu- 
ous current  and  of   an  alternating  current.     A  self-induction  placed 
in  this  circuit  would  have  no  eftect  on  the  continuous  current  ele- 
ment  but  would  tend  to  choke  oflf   the  alternating  current  element; 
the  insertion  of    a  self-induction  in  that  circuit,  therefore,  will  af- 
ford a  means  of    obtaining  a  practically  continuous  current.     He 
then  describes  some  applications  of    such  a  system,  which  enables 
a  current  of    half   the  voltage  to  be  obtained  from  a  dynamo.     It 
may  be  used,  for  instance,  for  a  three-wire  system  by  connecting 
the  neutral  wire  to  this  third  brush  through  a  choking  coil.     I  he 
pulsations  might  be  completely  neutralized  independently   of    the 
choking  action  of  a  self-induction  coil,  if   a  second  alternating  cur- 
rent equal  to  the  alternating  element  in  the  main  current  be  added 
to  the  main  current,  but  shifted  through  i8o°;  this  may  be  accom- 
plished by  a  second  slide-ring  contact  connected  to  a  diametrically 
opposite  point  of    the  winding;  this    resolves    itself    to  the  well- 
known  system  of   Dobrowolsky,  in  which  two  opposite  points  of  a 
winding  are  connected  through  a  choking  coil,  the  middle  of   which 
is  then  connected  to  the  neutral  wire.    It  may  also  be  done  by  simi- 
larlv  connecting  three  symmetrical    points    to    the  common  point 
through  choking  coils,  and  this  will  give  three  alternating  currents, 
differing  by  120°.    The  system  suggested  by  Ettingshausen  is  also 
quite  similar  tb  this  one;  in  it  there  are  two  auxiliary  windings  con- 
nected to  two  diametrically  opposite  points  of    the  armature,  and 
thence  to  a  slide  ring  on  which  the  third  brush  rests;  each  of  these 
windings  embraces  half  the  armature  and  half  the  number  of  wind- 
ings as  compared  with  the  similar  part  of    the  main  winding;  the 
present  author  shows  that  a  single  auxiliary  winding  would  accoin- 
plish  the  same  purpose.    A  useful  application  of  this  method  of  ob- 
taining half  the  voltage  of   the  machine  is  to  excite  the  shunt  held 
between  this  brush  and  one  of   the  others;  it  has  the  advantage  that 
the  wire  of   the  magnet  coil  then  has  double  the  cross-section,  and 
this  is  of   importance  with  shunt  machines  for  high  voltages,  espe- 
cially for  smaller  machines;  it  diminishes  the  cost  of    material  and 
construction  of    the  f^eld  windings  and  utilizes  the  coil   space  to 
ereater  advantage.    In  the  same  way  the  system  can  be  used  to  ad- 
vantage for  shunt  motors;  here  it  has  the  additional  advantage  that 
in  starting  the  motor  there  will  be  the  full  voltage  at  the  terminals 
of    the  field  magnet,  which  means  double    the    normal  excitation, 
thus  increasing  greatlv  the  starting  torque;  the  voltage  at  the  ter- 
minals of  the  field  will  vary  from  the  full  voltage  to  half  of  this  as 
the  normal  speed  is  reached;  the  regulation  from  the  double  excita- 
tion to  the  normal  is  thus  accomplished  quite  automatically  with- 
out the    need    of    resistances;    moreover,  this    current  also  flows 
through  more  or  less  of  the  armature,  and  thus  increases  the  arma- 
ture current.    Tests  made   confirmed  the  theories;  a  more  detailed 
discussion  is  promised.     The  question  arises  whether  the  pulsating 
currents  will  be  sufliciently  dampened  by  the  self-induction  of    the 
shunt  field  coil,  so  that  there  will  be  no  appreciable  variation  in  tlic 
magnetism,  which  involves  losses  in  the  iron.    A  test  .showed  that 
about  S  per  cent,  of   the  energy  was  lost  in  this  way;  this  loss  will 
increase  with  the  frequency. 

ELECTRIC  GENERATORS.  Parshall  and  Hobart.  Lond. 
"Engineering,"  August  12.— In  this  continuation  of  their  long  se- 
rial Ihcy  describe  the  calculation  of  the  magnetic  circuit  of  a  dy- 
namo; this  is  shown  very  briefly  by  an  example  of  a  simple  case; 
they  prefer  to  calculate  the  ampere  turns  separately  for  each  por- 
tion of  the  whole  maKnetic  circuit  and  add  these  together,  instead 
of  making  the  laborious  calculation  of  finding  the  total  reluctance 
of  the  mngnctic  cirniit.  I-'or  field  iiiagnit  windings  the  following 
formula  is  ^aid  to  be  of  great  service:  The  number  of  pounds  of 
copper  per  spool  is  er|ual  to  .11  divided  by  the  watts  consumed  in 
the  coil  at  20"  C  tliis  fraction  being  multii)licd  by  llic  square  of 
one-thousandth  of  the  number  of  ampere  feet;  the  latter  term  is 
equal  to  the  number  ot  ampere  turns  multiplied  bv  the  mean  length 
of  one  turn,  in  feet;  a  foot  note  describes  how  this  formula  is  dc- 
•  duccd;  an  example  is  also  worked  out.  A  full  page  of  illiistratlons 
it  also  given,  showing  experimentally  determined,  no  no-load  sat- 
uration curves  ff>r  Mvrr:il  <lifTer<-nl  lypcH  of  inacliines,  logetlicr 
wi''  1  of   the  ir.idiiiK  dimensions  tc>  enable  the  results  to  be 

pr'  i'lird  and  compared. 

Irii'i.    r'HASE    MOTORS    WITH    .SHORT-CIRCUITED 
ARNJATURE.     Nicthammcr.     "Elck.   Zeit.,"   August   11.— An  il- 


lustrated description  of    the   Boucherot   system  referred  to  in  the 
"Digest"  February  19,  26,  April  16,  June  11,  18. 

ROTARY  TRANSFORMERS.  Marchena.  "L'Ind.  Elec," 
August  10. — The  first  part  of  an  article  in  which  he  intends  to  dis- 
cuss in  as  simple  a  manner  as  possible  and  without  involved  math- 
ematics the  properties  of  rotary  converters  with  special  reference 
to  electric  traction.  The  present  portion  is  introductory,  comparing 
the  relative  advantages  of  three-phase  transmission  direct  to  the 
cars  for  long-distance  lines,  and  the  system  in  which  the  three- 
phase  current  is  transformed  at  substations  into  continuous  cur- 
rent; he  shows  that  the  advantages  are  in  favor  of  the  latter 
method,  the  former  being  of  advantage  only  on  long  lines  carrying 
light  trains  at  frequent  intervals,  when  the  power  house  can  be 
a  single  station  at  which  the  energy  is  developed  cheaply — that  is. 
if  the  question  of  efficiency  is  not  important,  but  where  the  at- 
tendance is  to  be  minimized;  but  in  nearly  all  other  cases  it  will  Be 
more  advantageous  to  use  the  second  method — that  is,  to  transmit 
the  energy  in  the  form  of  three-phase  current  and  use  it  as  con- 
tinuous current.  In  this  system  the  present  tendency  is  to  iise 
rotary  converters  combined  with  static  transformers,  as  distin- 
guished from  a  synchronous  motor  coupled  to  a  generator;  it  re- 
duces the  cost  of  the  sub-station  and  the  efficiency  is  higher,  while 
the  cost  of   operation  is  lower. 

MAGNETIC  LEAKAGE  IN  TRANSFORMERS.  Kapp. 
"L'Ind.  Elec,"  August  10.— A  long  abstract  of  the  article  noticed 
in  the  "Digest"   May  7. 

TRANSFORMER  PATENT.— Lond.  "Elec.  Eng.,"  August  12. 
— A  reprint  in  full  of  the  Zipernowski-Deri  British  patent,  which 
is  claimed  to  be  the  fundamental  transformer  patent  and  is  about  to 
be  used  to  extract  royalties  from  those  using  transformers  in  Eng- 
land. 

Lights  and  Lighting. 

ILLUMIN.ATION  OF  INTERIORS.  Thompson.  "Zeit. 
f.  Beleucht.,"  August  10. — An  article  somewhat  similar  to  the  one 
by  the  same  author  noticed  in  the  "Digest"  May  28;  it  contains 
more  curves.  He  gives  the  results  of  measurements  made  of  the 
illumination  in  a  closed  room  with  different  kinds  of  shades  around 
the  incandescent  lamps;  the  results  are  given  in  curves,  together 
with  the  theoretical  curve.  He  seems  to  have  obtained  good  re- 
sults with  the  inverted  conical  shades,  reflecting  the  light  onto  a 
white  ceiling;  these  shades  should  intercept  all  direct  light  from  the 
filament;  the  less  the  difference  in  the  illumination  of  the  different 
parts  of  the  room,  the  more  agreeable  was  the  illumination;  the 
light  through  ground  glass  is  not  as  pleasant  as  through  opal  glass; 
large  spherical  globes  completely  inclosing  the  lamp  gave  very 
good  results,  and  admit  of  artistic  effects.  The  best  distribution 
was  obtained  with  the  inverted  conical  shades  of  an  angle  of  90° 
and  made  of  frosted  glass  in  preference  to  opal  glass.  A  light  of 
:6  candle  power,  which  can  be  raised  or  lowered,  is  quite  sulVicient 
to  light  a  table  with  2.6-feet  candles  and  the  room  with  0.5-fcet 
candles,  if  a  spherical  frosted  glass  shade  is  used;  ground  glass 
pear-shaped  globes  give  much  light,  but  are  too  intense — the  diffu- 
sion is  not  sufficient. 


ECONOMICAL  CARBONING  OF  ARC  LAMPS.  Clarke. 
"Elec.  Eng.,"  August  25. — A  note  slating  that  lamps  may  be  so 
carboned  that  a  double  lamp  will  run  two  nights  of  fourteen  hours 
each,  thus  reducing  the  number  of  trimmers  to  one-half;  he  claims 
that  for  some  unaccountable  reason  few  lighting  stations  are  aware 
of  this  fact.  It  is  accomplished  by  using  five-eighths-iiich  plain 
carbons  in  the  upper  holders  and  half-inch  copper-coated  carbons 
Ml  the  lower,  and  then  rccliicing  the  current  from  95  to  0  atiiperos. 
It  will  necessitate  slight  alterations  in  the  adjustments  of  the  lamps. 

WELSBACH  LAMP  FILAMENT.— "Elec.  Eng.."  August  25. 
— A  brief  account  of  the  osmium  filament  invented  by  Wclsbach. 
descriptions  of  which  were  noticed  in  the  "Digest"  some  months 
ago. 

Power. 

SINGLE-PHASE  MOTOR  PLANT.  Geist.  "Elek.  Zeit.," 
August  ll.^A  short  article  describing  the  plant  at  the  wharves  at 
Colrigne.  All  the  trains,  lifts,  etc..  in  the  municipal  ducks  arc  run 
with  liydr.Tulic  power,  the  water  for  which  is  pumiicd  Iiy  means 
of  siiij;lc-i)iiase  motors  of  70  horse-power,  the  jiower  for  which  is 
olilaiiied  from  the  central  lighting  station  in  the  form  of  a  2000- 
volt  single-phase  alleniating  current;  this  is  transformed  down  to 
220  volts,  at  which  it  is  used  in  the  motors.  The  70-hp  motors 
consist  f>f  a  chief  motor  and  a  starling  motor  on  the  s.inie  shaft, 
besides  which  there  is  also  a  fast  and  li>ose  pulley;  the  starling 
motor  is  wound  as  a  two-phase  motor  and  appears  lo  develop  .iboiil 
4  horse-power,  which  brings  the  main  iiiotur  up  In  speed  in  .ibout 
two  minnles;  il--  .irmalure  is  shorl-circiiilcd  .iiid  the  iimldr  is  on 
the  end  of  the  shall  which  projects  beyond  the  bearing.  Only  a 
single  switch  is  necessary  for  the  large  motor;  its  armature  is  also 
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short-circuited;  at  its  best  power — namely,  50  horse-power — it  has 
an  efficiency  of  S7  per  cent.  The  method  of  operation  is  described; 
the  pumps  are  driven  through  a  countershaft;  the  motor  is  started 
without  load;  the  action  is  automatic,  the  motors  being  regulated 
by  a  device  operated  by  the  hydraulic  accumulators;  the  power  is 
applied  gradually,  and  produces  no  objectionable  effects  on  the 
central  station  net  work.  He  thinks  there  is  no  question  th;it  there 
is  economy  in  thus  obtaining  the  power  from  a  large  central  sta- 
tion. 

MACHINE  TOOLS.— "L'lnd.  Elec,"  August  10.— A  short,  il- 
lustrated description  of  several  direct-driven  machine  tools,  as  used 
in  the  Siemens  &  Halske  factory. 


INSULATOR. — Lond.  "Elec.  Eng.,"  August  12. — An  answer  to 
a  request  to  describe  an  insulator  for  out-door  use  which  will  stand 
a  pressure  of  2000  volts  and  carry  50  pounds. 


SMALL  INDIVIDUAL  MOTORS.— "Elec.  Eng.,"  August  25. 
— A  short  article  describing  briefly  the  application  of  very  small 
motors  in  a  factory  where  telephone  coils  are  wound;  the  installa- 
tion is  of  interest  on  account  of  the  fineness  of  the  sub-division 
of  the  power.  Each  operator  has  a  small  motor  and  the  coil  to  be 
wound  is  placed  directly  on  the  shaft;  the  operators  can  be  placed 
where  light  is  good  in.<:tead  of  having  the  place  selected  in  refer- 
ence to  the  shafting;  the  speed  is  more  perfectly  under  control  and 
consequently  better  work  can  be  done. 

NIAGARA  POWER.— "West  Elec,"  August  20.  and  "Elec. 
Eng.,"  August  25. — A  short  note  on  recent  progress  at  this  station, 
the  first  named  journal  containing  a  number  of    illustrations. 

Traction. 

CONTACT  BAR.  Stobrawa.  "L'Elec,"  August  13.— A  French 
translation,  with  tjie  illustrations,  of  the  article  noticed  in  the  "Di- 
gest" June  12:  see  also  July  30. 

MIDDLESBROUGH.— Lond.  "Elec.  Rev.,"  August  12.— A 
well-illustrated  description  of  the  electric  railway  plant  extending 
to  Stockton  and  Thornaby.  (See  also  The  Electrical  World  of 
August  6,  page  1.57,  for  a  full,  illustrated  description  of   this  plant.) 

CORK.  Griffin.  Lond.  "Elec.  Eng.,"  August  12. — A  reprint  of 
a  recent  paper  giving  an  illustrated  description  of    the  railways. 


HIGH-SPEED  MAIL  SERVICE.— "Elec.  Eng.,"  August  25.— 
A  brief  description  of  the  McGurty  electric  mail  and  express  rail- 
road system,  of  which  a  series  of  tests  were  made  at  Jersey  City 
Heights  during  the  past  three  weeks  on  a  model  circular  track  0.25 
miles  in  length.  There  is  to  be  no  attendant  on  the  car,  the  con- 
trol being  automatic  and  from  the  stations.  It  is  proposed  to  run 
120  miles  per  hour,  but  in  the  model  the  speed  attained  was  only  18 
miles  per  hour;  the  car  is  intended  to  be  30  feet  in  length  and  have 
a  capacity  of  40.000  pounds;  it  appears  that  alternating-current  mo- 
tors are  to  be  used. 

ACCUMULATOR  TRACTION  IN  PARIS.— "Sc.  Am.  Sup.," 
August  20. — A  translation  of  a  short,  illustrated  article  from  "La 
Nature,"  describing  the  combined  trolley  and  accumulator  line  in 
Paris. 

RAILWAY  LINES  AND  RETURNS.     Pepper.    "El'ty,"  Au- 
gust 24. — A  reprint  of   the  paper  noticed  in  the  "Digest"  July  23. 
Installations,  Systems   and  Appliances. 

THREE-PHASE  EXTENSIONS  OF  CONTINUOUS-CUR- 
RENT PLANTS. — Lond.  "Elec,"  August  12. — A  note  stating  that 
at  Manchester  the  system  advocated  by  Wordingham  is  about  to  be 
tried  on  a  small  scale.  Some  of  the  outlying  districts  of  the  present 
continuous  current  station  are  to  be  supplied  with  low-pressure 
continuous  current  for  distribution  on  a  three-wire  system  at  400 
volts  betv/een  the  outers;  the  continuous  current  from  the  central 
station  bus  bars  will  be  transformed  by  rotary  and  stationary  trans- 
formers into  a  sooo-volt  three-phase  current,  which  will  be  convert- 
ed back  to  a  low-pressure  continuous  current  at  the  sub-stations; 
the  present  extension  is  for  5oo  kilowatts. 


DISTRIBUTION  FROIM  CENTRAL  STATIONS.— "West. 
Elec,"  August  20. — A  reprint  in  full  of  the  discussion  of  Wagner's 
and  Ferguson's  papers  read  before  the  National  Electric  Light  As- 
sociation in  June. 

DAY  LOAD.  Economy.  "Can.  Elec.  News,"  August. — A  short 
article,  in  which  he  advocates  a  combination  with  the  city  water 
works,  so  that  the  spare  power  during  the  day  could  be  used  for 
pumping  water. 

"Wires,  Wiring  and  Conduits. 

RULES  AND  REGULATIONS  FOR  HIGH-PRESSURE 
INSTALLATIONS.— Lond.  :;Elec.,"  August  12.— A  reprint  in  ab- 
stract of  the  German  rules  noticed  in  the  "Digest"  August  20.  (In 
that  abstract  the  word  "insulators"  should  read  "installations.")  In 
an  editorial  some  criticisms  are  made;  the  rules  allow  the  frames 
of  generators  to  be  insulated  from  the  earth  if  precautions  to  insu- 
late the  attendant  are  also  taken;  this  is  not  approved  editorially, 
and  it  is  thought  that  it  would  Involve  very  little  hardship  if  it  were 
reqtiired  that  the  frames  of  all  machines  and  transformers  should 
be  earthed;  another  rule  goes  to  the  other  extreme  and  requires 
that  unless  the  floor  in  front  of  the  switchboard  is  uninsulated  the 
switch  itself  must  earth  the  outside  circuit  on  its  disconnection.  To 
specify  that  all  overhead  wires  are  to  be  bare  is  a  new  departure, 
but  is  probably  intended  to  do  away  with  any  false  sense  of  se- 
ciirity  given  with  the  light  insulated  covering  often  used  on  such 
wires,  especially  in  America.  Regarding  the  conventional  svmbols 
hope  IS  expressed  that  they  will  be  ignored  in  favor  of   those  now 


INSULATED  WIRE  SPECIFICATIONS.— "Ind.  Rub. 
World,"  -August  I. — A  reprint  of  the  general  specifications  issued 
by  the  United  States  Navy  and  in  force  since  March,  1897,  for  all 
classes  of   insulated  wire  required  for  the  ships  of   the  navy. 

WIRING  OFFICE  BUILDINGS.— "Can.  Elec.  News,"  August. 
— -An  illustrated  description  of  a  system  devised  by  Strickland  by 
means  of  which  a  suite  of  offices  can  be  interchanged  from  one 
meter  to  separate  meters,  or  the  reverse. 

ALUMINUM  VS.  COPPER  AND  BRASS  FOR  ELECTRI- 
CAL CONDUCTORS.  Hunt.  "Sc  Am.  Sup.,"  August  20;  re- 
printed from  the  "Aluminum  World." — An  article  pointing  out  the 
advantages  of  aluminum  as  compared  with  brass  and  copper,  for 
conductors. 

Electro-Physics  and  Magnetism. 

EFFECT  OF  TEMPERATURE  ON  THE  RESISTANCE  OF 
STEEL.  Chatelier.  "L'lnd.  Elec,"  August  10. — An  Academy  pa- 
per giving  the  results  of  investigations  of  the  effect  of  tempera- 
ture on  the  electric  resistance  of  steels.  The  effects  of  the  temper- 
ature of  the  tempering  process  are  shown  by  a  table  of  figures; 
when  the  temperature  of  the  tempering  was  950°  C.  the  resistance 
was  tripled;  750°  C.  is  the  temperature  at  which  tool  steels  are  usu- 
ally tempered.  The  results  show  that  the  tempering  alters  the  re- 
sistance only  if  the  temperature  has  exceeded  that  of  recalescence, 
namely  710°  C. ;  this  temperature  is  that  which  is  required  to  change 
the  mechanical  properties;  the  resistance  then  increases  with  the 
temperature  of  the  tempering  to  a  value  which  is  higher  the  richer 
the  steel  is  in  carbon;  the  increase  of  specific  resistance  in  iron  due 
to  the  presence  of  carbon  is  about  45  microhms-cm  for  i  per  cent, 
of  carbon,  or  7  microhms-cm  for  I  atom  in  100;  this  is  the  same 
increase  which  he  noticed  previously  for  silicon.  The  effect  of  the 
presence  of  other  bodies  than  carbon  was  then  investigated,  notably 
tungsten  and  chromium;  their  effects  are  quite  different,  for  at  high 
temperatures  chromium  increases  the  rate  of  increase  of  resist- 
ance due  to  the  tempering  of  carbon  steels,  while  tungsten  di- 
minishes this;  this  leads  him  to  believe  that  chromium,  after  the 
tempering,  remains,  in  part  at  least,  as  a  mixture  like  nickel  or  man- 
ganese, while  tungsten  remains  isolated  in  the  mass  of  iron. 

LONGEST  HEAT  RAYS.  Rubens  and  Aschkinass.  "Wied. 
Ann.,"  No.  6;  abstracted  in  the  Lond.  "Elec,"  August  12. — They 
entered  a  step  further  into  the  region  where  the  spectrum  joins  the 
Hertzian  wave  system  and  attained  a  wave  length  of  0.067  mm, 
which  is  100  times  the  wave  length  of  red  light  and  60  or  70  times 
smaller  than  the  smallest  electromagnetic  waves  yet  produced— 
namely.  4  mm;  the  gap  between  these,  therefore,  remains  to  be 
bridged.  The  property  of  these  long  heat  rays  is  more  closely 
akin  to  those  of   electromagnetic  waves  than  to  waves  of  light. 

POLARIZED  ELECTROMAGNETIC  W.WES.  Latrille. 
"Wied.  Ann.,"  No.  6;  abstracted  in  Lond,  "Elec,"  August  12. — He 
considers  an  analogy  between  the  electromagnetic  and  light  waves 
in  the  transmission  through  slits.  A  slit  exerts  a  polarizing  action 
on  the  electromagnetic  wave  and  transmits  most  easily  the  compo- 
nent perpendicular  to  itself;  more  energy  is  transmitted  as  the  slit 
is  increased  in  length,  but  not  in  proportion  to  the  length;  when  the 
width  is  increased  from  5  mm  upward  the  energy  increases  slowly 
at  first  and  then  more  rapidly  up  to  a  certain  limit.  A  coherer  re- 
sponds more  readily  to  vibrations  parallel  to  its  axis  than  to  those 
perpendicular  to  it. 

THEORY  OF  THE  ETHER.  Larmor.  "Proc  Roy.  Soc," 
No.  39S;  abstiacted  briefly  in  the  Lond.  "Elec,"  August  12. — An 
article  in  the  form  of  a  supplement  to  his  third  memoir  on  the 
electrical  theory  of  the  ether,  in  which  he  deals  with  the  a  priori 
difficulties  encountered  in  the  conception  of  orbital  systems  of 
electrons  moving  through  a  practically  stagnant  ether. 

RADIOGRAPH  TUBES.  Bonetti.  "L'lnd.  Elec."  August  10. 
— A  very  short  Academy  note.  By  varying  the  state  of  the  gas  in 
the  interior  of  the  bulb  he  succeeded  in  obtaining  a  lower  resist- 
ance and  thereby  was  enabled  to  use  tubes  which  had  become 
"hard"  and  were  no  longer  of  use.  The  method  he  used  was  to 
maintain  a  platinum  wire  at  a  red  heat  inside  of  the  tube;  the  cur- 
rent was  2  to  3  amperes  at  4  volts,  and  with  this  he  obtained  ex- 
cellent results. 

X-RAYS.  Kalischer.  "Elek.  Zeit.."  June  .^o,  July  7  and  14.  Au- 
gust 4  and  ir. — The  continuation  and  conclusion  of  his  long  series 
(see  "Digest"  July  9). 

TANGENTIAL  SCREENING.  Du  Bois.  "Wied.  Ann.,"  No. 
6;  abstracted  from  the  Lond.  "Elec."  .-Xugust  12.— He  discusses  the 
possible  type  of  screening  action  in  which  the  lines  of  lorce  are 
parallel  to  the  siirface  of  the  screen,  as  distinguished  from  the  case 
previouslv  considered,  in  which  they  are  perpendicular  to  the 
screen.  The  simplest  case  is  that  of  a  straight  wire  carrying  a  cur- 
rent and  surrounded  by  an  iron  tube.  He  uses  the  toroid  of  revo- 
lution as  the  typical  body.  If  such  a  screening  action  existed  a  per- 
petual-motion machine  might  theoretically  be  constructed  by  intro- 
ducing the  pole  of  an  infinitely  thin  magnet  into  the  magnetized 
toroid  through  the  narrow,  equatorial  section,  where  it  would  re- 
volve in  a  circle  forever. 

_  TERRESTRIAL     MAGNETISM     IN     AUSTRIA.      Trabert. 
"Zeit.  f.  Elek.,"  August  7-— A  review  and  discussion  of  the  report 
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of  Lizner  on  the  new  observations  of  the  earth's  magnetism  in 
Austria-Hungary,  under  the  auspices  of  the  Imperial  Academy  of 
Science,  which  suppHed  the  funds. 

HYDRAULIC  ILLUSTRATION  OF  WHEATSTONE 
BRIDGE.  Hallock.  ■'Science,"  August  19.— An  illustrated  de- 
scription of  a  hydraulic  analogy  to  illustrate  the  action  of  the 
bridge.  The  resistances  are  introduced  in  the  form  of  clamps 
around  a  rubber  hose;  a  capacity  is  represented  by  an  aspirator  bot- 
tle connected  to  the  tubes;  a  self-induction,  by  coiled  rubber  tube; 
the  galvanometer,  by  two  vertical  parallel  manometer  tubes;  tha-ap- 
paratus  is  horizontal  and  a  stream  of  water  passes  through  it. 

RADIOGRAPHIC  APPARATUS.— "Sc.  Am.  Sup.,"  August 
20. — A  reprint  from  a  German  paper  of  an  article  giving  an  illus- 
trated description  of  some  improved  apparatus  made  in  Germany. 
Electro=Chemistry  and  Batteries. 

CALCIUM.  Moissan.  "L'lnd.  Elec,"  August  10.— An  abstract 
of  an  Academy  note  in  which  he  shows  that  metallic  calcium  may 
be  obtained  inthe  form  of  crystals  or  melted  globules  by  electro- 
lyzing  fused  iodide  of  calcium  at  a  dull  red  heat;  this  salt  conducts 
quite  well  at  that  temperature.  The  negative  electrode  is  pure 
nickel,  while  the  positive  consists  of  a  cylinder  of  graphite  in  the 
centre  of  a  porous  cup;  the  temperature  is  maintained  by  the  cur- 
rent at  about  the  fusion  point  of   this  salt. 

ELECTROLYSIS  OF  ZINC  SOLUTIONS.  E.  A.  "L'Elec," 
August  13. — An  abstract  and  discussion  of  a  long  paper  by  Ash- 
croft  read  before  the  English  Society  of  Mining  and  Metallurgy, 
describing  his  extended  experience  with  his  process  on  a  large  scale 
for  a  number  of  months,  at  the  Broken  Hill  mines  in  Australia. 
This  process  was  finally  abandoned. 

ACCUMULATOR  CONSTRUCTION.  FitzGerald.  Lond. 
"Elec.  Eng.."  July  22  and  August  12.— In  this  continuation  of  his 
long  serial  he  continues  the  discussion  of  the  cell  mentioned  in  the 
last  section  (see  "Digest"  August  6),  which,  in  some  respects,  is  a 
new  departure  and  some  of  the  details  of  which  are  still  kept  se- 
cret He  then  contrasts  some  striking  points  of  the  traction  cell 
recently  described  and  some  English  cells,  with  special  reference  to 
the  weight  of  the  electrolyte.  He  holds  that  a  density  of  1.264  is 
perfectly  safe  in  the  case  of  a  traction  battery,  but  that  a  lower 
density  is  preferable  for  a  battery  which  remains  at  rest  for  com- 
parativelv  long  periods;  by  using  less  acid  at  a  greater  density  there 
will  be  an  enormous  reduction  in  weight  of  the  transportable  bat- 
tery and  this  saving  in  weight  is  much  more  important  than  the 
conductivity  of  the  electrolyte.  He  then  discusses  the  calculation 
of  the  bulk  of  a  cell  ol  a  given  capacity. 

ELECTROLYTIC  THEORIES.  Edser.  Lond.  "Elec.  Eng.," 
August  12. — In  this  continuation  of  his  serial  he  discusses  reversible 
cells. 

STORAGE  BATTERY  DEVELOPATENT  AND  APPLICA- 
TIONS. Appleton.  "Proc.  Eng.  Club"  of  Philadelphia;  a  long 
abstract  is  given  in  the  "Elec.  Rev.,"  August  24.— A  paper  read  be- 
fore that  society;  it  is  general  in  character,  describing  briefly  recent 
large  plants  installed  by  a  certain  company  and  pointing  out  briefly 
the  advantages  of  an  auxiliary  accumulator  plant  under  various 
circumstances.  The  main  portion  of  the  paper  refers  to  electric 
vehicles.  The  paper  is  descriptive  in  character,  and  contains  very 
little  data. 

UTILITY  OF  PRIMARY  BATTERIES.— "Elec.  Rev.,"  Au- 
gust 24. — A  reprint  of  the  editorial  noticed  in  the  "Digest"  last 
week. 

CARBORUNDUM.— "Amer.  Mach.,"  August  11.— An  illus- 
trated description  of  the  method  of   manufacturing  this  material. 

TREATMENT  OF  ORES  CONTAINING  PRECIOUS 
?.IETALS.  Webber.  "El'ty,"  August  24. — The  beginning  of  a  re- 
print of  the  paper  noticed  in  the  "Digest"  February  19,  26,  March 
S,  12,  19,  April  9. 

Units.  Measurements  and  Instruments. 

SUBMARINE  CABLE  TE.STS.  Murphy.  Lond.  "Elec,"  Au- 
gust 12. — An  article  on  the  interpretation  and  correction  for  leak- 
age of  conductor  resistance  tests  of  submarine  cables.  He  shows 
that  the  normal  observed  conductor  resistance  of  even  a  perfect 
cable  may  differ  materially  from  the  true  resistance,  and  that  the 
conductor  rcsi'.tances  cannot  be  properly  compared  until  they  have 
I.'  '  fur  leakage  as    well    as    temperature.     He  deduces 

's  and  formulas,  which  have  been  in  use  for  a  num- 

1 ...    .iili  most  1.1.  ■  ■.'.■-.•  results  and  have  proved  suffi- 

I  I' i.'lv   ;:i  riirate  for  jirai  '  scs.     The  rules  are  as  follows: 

I      'I  h'      i.-iU"  in  fondii'i'  un-  due  to  a  leak  is  directly  pro- 

P'lrli'inal  to  the  xnuarc  of  the  conductor  resistance  beyond  the  ap- 
j.nr' tif  p'l-ition  of  the  leak,  and  inversely  pr')[)ortional  to  its  ap- 
'C.  2.  The  apparent  dislanrc  of  the  leak  from  the 
il  to  the  oriuare  root  of  the  product  of  the  fall  f)b- 
■ir-ii]  r,y  till-  distant  station  anil  the  apparent  resistance  of  the 
leak  observed  l)y  himvelt,     3.     The  dielectric  resistance  of  the  cable 

'■   ' '  "    •' 'f  of    the  condurifif  resistance  beyond  the  leak 

■('I  fall.     4.     The  fsultant  leak  is  distant  from 
'  ■  .     ;ri  the  sciuarc  root  of    the  falls. 

PRIMARY  BATTERY  Ti:STS -Lond.  "Ivlrc.  Kng."  AurhM 
12. —  A  reply  to  a  rc'iuest  to  state  what  tests  should  he  made  to  de- 
termine tnc  value  of   a  primary  battery  (or  liKhlinK  piirposci. 


VALUE  OF  A  RESISTANCE.  Ayrton.  "Sc.  Am.  Sup.,"  Au- 
gust 27. — A  reprint  of  his  article  noticed  in  the  "Digest"  Decem- 
ber 18,  1897.  on  "Our  Knowledge  of   the  Value  of  a  Resistance." 

ELECTRICAL  RESISTANCES.  Atkinson.  "El'ty,"  August 
24.' — The  beginning  of  a  reprint  of  the  paper  noticed  in  the  "Di- 
gest" May  14;  see  also  May  28. 

Telegraphy,  Telephony  and  Signals. 

TELEPHONE  DISTRIBUTING  SYSTEMS.  Baumann. 
"Elek.  Zeit.,"  August  4  and  11. — A  long  article  in  which  he  calls  at- 
tention to  the  insignificantly  small  number  of  connections  which  a 
subscriber  makes,  as  compared  with  the  possible  number  of  con- 
nections which  he  could  make  with  all  the  other  subscribers,  and  he 
then  shows  how  greatly  the  work  at  the  central  station  may  be  di- 
minished by  various  modifications  in  the  distributing  system  of 
wires.  There  are,  for  instance,  many  cases  in  which  two  subscrib- 
ers have  very  frequent  communication  with  each  other,  and  if  this 
were  accomplished  by  direct  wires  connecting  them  it  would  save 
the  central  station  all  those  calls;  moreover  there  are  many  local 
groups  of  subscribers  who  hold  many  of  their  communications  be- 
between  each  other;  these  might  be  directly  connected  each  with 
the  other,  and  besides  have  facilities  for  connecting  to  a  common 
wire  station;  in  some  cases  it  would  suffice  to  connect  only  one  of 
two  subscribers  to  the  central  and  have  a  separate  connection  from 
that  subscriber  to  the  other;  moreover  a  number  of  the  groups 
might  be  connected  with  each  other  directly;  some  subscribers 
would  rarely,  if  ever,  have  any  need  of  being  connected  with  the 
central  station;  a  subscriber  might  also  be  connected  directly  with 
a  number  of  these  groups.  A  number  of  such  groupings  are  dis- 
cussed and  illustrated.  With  such  modifications  as  these  the  con- 
struction and  operation  of  the  central  station  would  become  very 
much  simpler  and  cheaper. 

AUTOMATIC  EXCHANGE  SYSTEM.— Lond.  "Elec,"  Au- 
gust 12. — A  brief,  illustrated  description  of  a  modification  in  the 
form  of  an  extension  of  the  system  referred  to  in  the  "Digest" 
June  4,  so  that  it  will  now  accommodate  up  to  10.000  subscribers; 
it  is  provided  with  what  is  termed  the  bridging  system. 

HERTZIAN  TELEGRAPHY.— Lond.  "Elec.  Rev.,"  August 
12;  reprinted  without  the  illustrations  in  "El'ty,"  N.  Y.,  August  24. 
■ — A  well-illustrated  description  of  the  Ducretet  apparatus  recently 
described  before  the  International  Society  at  Paris  and  referred  to 
in  the  "Digest"  June  25  and  July  g. 

HERTZIAN  WAVE  TELEGRAPHY.— Lond.  "Elec.  Rev.," 
August  J2. — A  reprint  in  abstract  of  the  English  Lodge  and  Muir- 
head  patent,  No.  18,644,  i897- 


TIMING  TELEPHONE  CALLS.  Abbott.  "Elec.  Eng.."  Au- 
gust 25. — A  long  article  discussing  the  relative  merits  of  the  differ- 
ent methods  and  appliances  used  in  the  United  States;  these  are  di- 
vided under  six  heads,  the  one  which  he  appears  to  consider  the 
best  being  the  calculagraph  system,  to  which  the  greater  part  of  the 
article  is  devoted.  The  calculagraph  is  an  instrument  which  makes 
a  printed  record  of  the  time  elapsed,  mechanically  subtracting  the 
time  of  connection  from  the  time  of  disconnection,  and  printing 
the  result  on  a  ticket;  the  operator  has  merely  to  pull  a  lever  at  the 
start  and  the  finish.  He  points  out  the  advantages  of  this  instru- 
ment; it  is  in  use  at  a  number  of  exchanges  and  is  admitted  to  be 
a  decided  improvement;  it  is  accompanied  by  a  reform  in  the  oper- 
ating methods,  and  this  is  its  chief  element  of  value;  it  has  been 
introduced  quite  generally  into  the  exchanges  of  the  Bell  compa- 
nies in  the  past  two  years. 

PARTY  TELEPHONE  LINES.  Miller.  "Elec.  Eng'ing,"  Au- 
gust.— The  beginning  of  an  illustrated  article  on  the  general  sub- 
ject of  party  iines^that  is,  those  running  to  more  than  one  sub- 
scriber; the  various  systems  are  classified,  described  and  discussed. 

TELEPHONY  IN  SWEDEN.— "West.  Elec,"  August  20.— A 
note,  with  some  illustrations,  showing  the  systems  of  ducts  used  by 
the  Stockholm  Company,  which  is  rebuilding  its  system  and  consol- 
idating three  exchanges  into  one. 

EFFECT  OF  TELEGRAPHIC  WORK  ON  HEALTH.— 
"Elec.  Rev.,"  August  24;  reprinted  from  the  Lond.  "Lancet." — An 
abstract  of  a  paper  by  Hull,  giving  an  unfavorable  account  of  the 
effect  of  telegraphic  work  on  the  luallh  of  the  operators;  he  thinks 
this  work  is  responsible  for  m;iiiy  bodily  ailments.  The  prevalence 
of  phthisis  among  telegraphers  is  shown  in  a  table  by  Garland, 
which  was  given  as  evidence  before  a  royjil  commission;  it  shows 
the  comparative  percentage  of  mort-nlity  from  respiratory  diseases; 
the  average  for  all  adult  males,  deaths  after  fifly-ilvcyears  not  in- 
cluded, is  24.4;  for  telegraphers,  SO.S;  and  for  cutlery  grinders,  57.3. 

RELAY  RESLSTANCE.  TIeweft,  "Teleg.  Age,"  August  16.— 
A  discussion  of  the  question  of  the  relay  resistance,  the  energy  ex- 
pended and  the  static  condition  of  the  line.  He  coiuhulcs  that  in 
order  to  improve  the  working  efliriency  of  a  heavily  li).i(Ic<l  line 
more  energy  must  be  expindrd  where  it  will  do  most  gdnd,  .ind 
th.Tt  place  is  in  the  line;  with  high  resistance  rel.iys  the  expenditure 
of   additional  energy  will  usually  make  the  matter  worse. 

MANILA  CABLE.- "West.  ICIcc,"  August  20.— A  chart  and 
n  table  of  di'.tances  of  the  system  of  cables  connecting  Hong 
Kong  and  Washington. 

BLOCK  SY.STEM.  Hope.  "Teleg.  Ape,"  Augii'-t  ir>— A  brief, 
general  review  of  the  block  system  as  applied  to- railroads. 
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Miscellaneous. 

PARIS  EXPOSITION.— -Llnd.  Elcc,"  August  10.— A  reprint 
of  the  orficinl  documents  concerning  the  conditions  governing  the 
installation  and  operation  of  electrical  exhibits  at  that  exhibition. 
Editorially,  attention  is  called  to  the  limitations  of  the  voltage  and 
frequency;  if  the  installation  is  complete  in  itself — that  is,  includes 
all  the  wiring  and  receptive  devices — then  no  limit  is  placed  on  the 
voltage  or  frc(|uency.  The  administration  contributes  but  little 
toward  the  expenses  of  the  installations;  a  group  for  1500  horse- 
power, for  instance,  will  receive  $1,800,  which  is  about  one-tenth  of 
the  cost  of  the  installation;  the  proportion  is  about  the  same  for 
the  cost  of  operation. 

RESISTANCE  OF  THE  HUMAN  BODY.  Dubois.  Lond. 
"Elec.  Eng.,"  August  12;  reprinted  in  "El'ty,"  N.  Y.,  August  24.— 
An  abstract  of  his  recent  French  Academy  paper,  referred  to  in 
tRe  "Digest"  August  20.  He  described  experiments  on  the  duration 
of  the  variable  period  of  current  flow  when  the  difTerence  of  po- 
tential is  applied  to  the  human  body.  He  concludes  that  during  the 
period  of  variable  current  the  body  presents  a  reactance  much 
smaller  than  the  ohmic  resistance;  its  capacity  partially  annuls  the 
resistance;  the  resistance,  however,  during  the  variable  period  ol 
the  current  is  constant;  it  increases  with  the  length  of  the  parts  of 
the  body  in  circuit  and  depends  on  the  surface  of  the  electrodes; 
the  body  acts  as  a  condenser  with  a  liquid  dielectric  having  a  capac- 
ity equal  to  about  0.165  microfarads. 


SMALL  ELECTRIC  FURNACE.  Hopkins.  "Sc.  Am.  Sup.," 
August  27. — A  .well-illustrated  description  of  a  small  laboratory  fur- 
nace adapted  to  be  connected  to  a  iio-volt  circuit;  he  gives  detailed 
instructions  for  the  production  of  calcium  carbide  and  other  direc- 
tions for  the  construction  and  operation  of  such  a  furnace.  One 
of  the  main  features  is  that  three  arcs  are  used  in  series  in  the  sanu- 
furnace,  there  being  three  carbons  opposite  three  others,  and  by 
this  means  only  a  short  length  of  resistance  wire  is  required.  Very 
successful  results  were  obtained  with  this  furnace,  and  many  metal- 
lurgical processes  were  carried  on.  A  12-ampere  fuse  in  each  leg 
of  the  current  is  sufficient;  the  carbon  electrodes  may  be  separated 
3.5  inches  without  extinguishing  the  triple  arc.  It  appears  that  the 
furnace  is  easily  constructed. 

CONVENTIONAL  DIAGRAMS.  Van  Orden.  "Teleg.  Age," 
August  16. — A  short  discussion  of  the  diagrams  suggested  by  the 
Chicago  Elec.  Assn.  as  far  as  they  apply  to  telegraphy.  He  does' 
not  favor  them,  claiming  that  they  are  too  simple  and  depend  upon 
a  key  for  their  interpretation,  therefore  failing  of  their  purpose.  He 
reproduces  what  he  calls  the  old  methods  in  a  parallel  column 
(these,  however,  require  a  comparatively  large  amount  of  draught- 
ing)- 

"ELECTRICAL  ENGINEERING."— This  journal,  published 
in  Chicago,  has  changed  hands,  and  is  now  called  "Electrical  Engi- 
neering and  Telephone  Magazine."  It  is  published  on  the  15th  day 
of  every  month.  Its  policy  has  been  radically  changed,  as  one  of 
the  principal  objects  will  be  to  give,  in  an  impartial  and  unbiased 
manner,  accurate  information  of  the  progress  made  in  the  inde- 
pendent telephone  field  throughout  the  United  States.  The  new 
editor  is  C.  E.  Kammeyer. 

A  Line  of  Presses  for  tlie  Manufacture  of  Armature  Discs. 


The  requirements  of  armature  work  for  electric  motors  and  dynamos  have 
led  to  the  construction  of  presses  which  differ  in  essential  points  from  those 
used  for  other  styles  of  sheet  metal  work,  and  the  representative  group  of  such 
presses,  built  by  the  E.  W.  Bliss  Company,  12  Adams  Street,  Brooklyn,  N.  Y., 
shown  below,  is  of  particular  interest  as  embodying  the  types  of  many  of  the 
machines  used  in  the  manufacture  of  armature  discs. 

The  press  shown  in  Fig.  i  is  specially  designed  for  simultaneously  cutting 
the  inside  and  outside  of  plain  rings,  with  or  without  key  notches,  such  as  is 
shown  on  the  floor  in  the  illustration.  It  will  do  work  of  this  class  up  to  21 
inches  in  diameter.     The  rings  or  discs  as  they  come  from  this  press  are  ready 


manufacture  of  armature  sections,  and  embodies  a  number  of  special  features 
which  have  not  heretofore  been  used  in  connection  with  presses  of  this  class. 
It  is  made  in  a  number  of  sizes  weighing  from  1600  to  25,000  pounds.  It  is  some- 
times supplied  with  a  positive  knockout  for  punch  and  die,  making  the  press 
specially  adapted  for  cutting  the  entire  armature  disc  (outside,  inside  and 
notches)  in  one  blow,  and  lor  that  class  of  work  is  employed  on  discs  up  to 
II  or  13  inches  in  diameter.  Beyond  that  size  it  is  usually  furnished  with  back 
gearing  and  sometimes  with  a  body  of  cast  steel  instead  of  cast  iron.  It  may, 
however,  also  be  used  for  plain  rings,  and  in  that  case  is  designed  to  take  in 
up  to  24  inches  diameter.  It  is  also  a  useful  machine  for  cutting  the  smaller 
sections  tor  armatures  for  large  generators,  in  which  case  the  outside  of  the 
sections  and  holes  in  same  are  mostly  punched  in  one  operation. 

The  "Bliss"  automatic  notching  press  is  illustrated  in  Fig  3.  This  machine 
is  of  entirely  new  design,  and  offers  several  important  advantages  over  other 
machines  of  this  class.  It  is  made  in  three  sizes,  with  or  without  clamping 
arm,  weighing  from  1500  to  3000  pounds,  and  is  adapted  for  automatically  notch- 
ing with  great  accuracy  discs  of  from  3  to  60  inches  in  diameter. 

The  shear  shown  in  Fig.  4  is  specially  designed  for  cutting  the  inside  and  out- 
side of  armature   discs.     It   is  very   carefully   built  throughout,   so   as   to   meet 


Some    Improved   Snap   Switches. 


the  demand  for  a  tool  of  greater  accuracy  and  strength  than  the  ordinary 
cheaply  built  shears  in  the  market.  The  angular  position  of  the  lower  cutter 
permits  of  making  as  clean  a  cut  on  the  inside  as  on  the  outside  of  the  discs.  It 
will  cut  circles  up  to  60  or  -^2  inches  in  diameter. 

The  "Stiles"  power  punching  press  is  also  much  used  for  electrical  work, 
being  adapted  for  nearly  every  kind  of  blank  cutting,  punching,  perforating, 
forming,  bending,  etc. 

If  a  more  detailed  description  is  wanted  of  any  of  these  machines  the  Bliss 
Company  will  take  pleasure  in  giving  any  further  information  that  may  be 
required.  This  company  has  had  almost  unlimited  experience  in  the  manufac- 
ture of  tools  for  producing  armature  discs  and  other  sheet-metal  electrical 
parts  and  fittings,  and  will  be  pleased  to  correspond  with  any  one  interested. 


Improved  Snap  Switches. 


The  new  designs  of  Anchor  snap  switches,  one  size  of  which  is  illustrated  in 
the  cuts  shown  above,  and  which  are  being  manufactured  by  the  Anchor  Elec- 
tric Company,  of  Boston,  possess  several  noticeable  improvements  in  this  class 
of  circuit  breakers. 

The  covers  are  completely  insulated  on  the  inside  by  heavy  bristol  board, 
which  extends  below  the  edge,  preventing  the  possibility  of  arcs  or  short  cir- 
cuits through  the  cover.  Another  common  difficulty,  the  stripping  of  threads 
in  the  binding  posts,  is  overcome  by  drilling  the  wire  holes  eccentrically, 
which  gives  abundant  threads  for  the  binding  screws. 

In  the  single-pole  switch  the  spring  is  covered  with  a  dome,  which,  at  the 
same  time,  serves  as  a  long  bearing  on  the  spindle  for  the  moving  contact. 
In  the  double-pole  switch,  the  insulating  separator,  composed  of  a  new  heat- 
resisting  and  strong  material,  completely  envelops  the  moving  contacts  (which 
are  loose  and  move  to  accommodate  themselves  to  the  knife  contacts  on  the 


Fig.  I 


for  notching  by  means  of  the  machine  shown  in  Fig.  3.     The  press  may  be  also 
used  for  simultancowsly  punching  the  notches  on  discs  up  to  10  inches  outside 
diameter  or  more,  if  the  developed  cutting  edge  does  not  become  too  great. 
The  press  is  supplied  with  an  automatic  knockout. 
The  "Stiles"   double-crank   power    press,    Fig.   2,   is   extensively    used    in    the 


binding  posts),  preventing  all  chance  for  the  arc  following  along  the  edge,  a 
fault  common  in  many  styles  of  snap  switches.  Long  life  in  the  mechanism 
is  insured  by  constructing  all  the  working  and  non-current-carrying  parts  of 
nickeled  steel.  These  switches  have  been  approved  by  the  National  Board  of 
Fire   Underwriters,   after  exhaustive  tests. 


NEWS  rffi  WEEK 
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jftnancial  IfntelliGence. 


THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  of  New  Y^ork, 
has  declared  a  dividend  of  iJ4  per  cent,  on  the  present  capital  stock,  paj'able 
October  25. 

OPPOSITION  TO  THE  GENER.\L  ELECTRIC  CAPITAL  REDUC- 
TION.— The  owners  of  about  10,000  shares  of  the  preferred  stock  of  the  General 
Electric  Company  have  taken  steps  to  prevent  if  possible  the  carrying  out  of 
the  plans  recently  approved  by  the  joint  action  of  the  preferred  and  common 
stockholders  to  cut  down  the  capitalization.  It  is  claimed  that  this  is  a  direct 
spoliation  of  the  interests  of  the  preferred  stockholders  in  favor  of  the  interests 
of  the  common  stockholders.  The  next  step  in  the  proceedings  will  be  the  filing 
of  the  answ^er  to  the  bill  brought  by  counsel  for  the  committee,  after  which  the 
court  will  set  a  date  for  a  hearing,  probably  in  November. 

BROOKLY'N  RAPID  TRANSIT.— It  has  been  announced  that  this  com- 
pany has  total  fixed  charges  to  the  amount  of  $2,045,000  annually.  For  the 
year  ending  June  30,  189S,  during  which  time  it  had  been  operating  over  the 
Brooklyn  Bridge  but  four  months,  the  company  earned  over  and  above  the 
operating  expenses  $2,112,500,  or  $67,000  more  than  the  present  fixed  charges. 
Since  the  end  of  the  fiscal  year  the  increases  are  stated  to  have  averaged  from 
$2500  to  $3000  per  day  gross.  Estimating  an  average  daily  gross  increase  for  the 
year  of  $1500,  of  which  two-thirds  may  be  assumed  to  be  net,  this  would  give  a 
net  return  of  something  over  $430,000  for  Brooklyn  Rapid  Transit  stock,  which 
would  be  equal  to  a  little  over  2  per  cent,  on  the  par  valuation. 

•    Special  Cotreeponbence- 

New  York  Notes. 


office  of  The  Electrical  World,  I 
9  Murray  St..  New  York.  August  23,  1898:      I 

THE  KIXGSBRIDGE  EXTENSION.— The  ditch  excavated  in  the  Kings- 
bridge  road  on  the  upper  part  of  Manhattan  Island  in  December,  1896,  for 
the  construction  of  a  street  railroad  is  at  last  to  be  filled  in.  Judge  McAdam 
has  directed  the  commissioner  of  highways  to  commence  work  within  thirty 
days.  The  trench  was  excavated  by  the  Third  Avenue  Railroad  Company,  but 
the  franchise  was  objected  to  by  the  Metropolitan  Street  Railway  Company, 
and  litigation  has  been  carried  on  in  the  courts  ever  since.  Abutting  property 
owners  have  attempted  again  and  again  to  get  the  matter  settled,  but  hitherto 
without  success. 

THE  SECOND  ANNUAL  OUTING  of  the  employees  of  the  Conduit 
Wiring  Company,  New  York,  Davis  &  Brussel,  successors,  was  held  August 
21  at  Donnelly's  Grove,  College  Point,  L.  I.  A  most  enjoyable  day  was  spent 
in  bowling,  land  and  water  races,  etc.  Among  the  visitors  were  Messrs.  Olson 
and  Harrington,  of  the  Habirshaw  Wire  Company;  Mr.  Scribner,  of  the  Bryant 
Electric  Company;  Mr.  Kirkland,  of  the  American  Circular  Loom  Company, 
in  addition  to  representatives  of  most  of  the  large  supply  houses  in  New 
York-  Mr.  Davis,  of  the  firm,  was  also  present,  and  took  an  active  interest 
in  the  games  and  other  diversions.  Messrs.  Fenton,  Koehlcr  and  Bennett  were 
the  committee  in  charge  of    the  aflair. 

New  England  Note. 


Branch  Oflicc  of  The  Electrical  Worlii,  ) 
Room  Bl,  Hathawav  Build'ng,  020  Atlantic  Ave.,     ]■ 
BosTO.N.  Mass..  August  20,  IWW.      I 
THE  TUNNEL  TO  EAST  BOSTON.— The  Boston  Transit  Commissioners 
gave  a  public  hearing  on  August  33  on  the  question  of  routes  for  a  tunnel  or 
tunnels  to  East   Boston.    The  appropriations   which   have  been   made  for  this 
purpose  are  insufhcicnt  to  construct  a  tunnel  connected  with  the  subway,   as 
many  had  hoped  could  be  done,  and  arc  barely  sufficient  to  run  from  Maverick 
Square.  East  Boston,  to  a  point  a.1  near  the  water  front  on  the  Boston  side  as 
the  grade  will  permit. 

Philadelphia   Note. 


branch  Ofllce  of  TllK  ELECTRICAL  VVokld,  ) 
0','©  ChcHlnul    Strcfl. 
•  PmILAOFXI'IIIa,  I'll  .  An)(nsl  24,  IHOH.      \ 

PT/./  I.'  ivrREASE  OF  THE  TELEPHONE  COMPANY.— A  meeting  ol 
thr  ol  the  Hell  Telephone  Company,  of  thin  city,  will  be  held  on 

Sep*.  .  vote  on  the  quc«tion  of  increasing  the  capital  ttock  from  $j.ooo,- 

000  to  $4,000,000. 

Buffalo  ano  Niagara  Falls  Notes. 

hr  MAIo.  N.  v..  AUKUM  Vfll,  im»H. 

A  CARLOAD  OF  TRANSFORMER  MArUINKKY  for  the  city  ligHtlng 
plu,  •  '  ui\  a«  ftoon  ai  the  nwitchhoardi  arc  here  the  wurlc  of 
fJtt  uln  in  carncit.    About  a  carload  a  week  U  promiRcd 

un-  TC. 

'I  'UNO  ELECTRIC  CAULKS  in  RufTalo.  nil  of  which  arc 

brai :  tunnel  cable*  or  a  part  of  the  primary  line,  arc  to  be  con- 

aidcrably  txicndcd.    About  a  do««n   firmi  of  cable  manufaclurcri   have  been 


asked  to  bid  on  the  furnishing  of  the  cables,  which  will  cost  from  $^5,000  to 
$30,000  before  they  are  laid. 

A  MONSTER  TRAVELING  CRANE  for  carrying  steel  vessel  plates  from 
the  forge  to  the  dock  is  now  in  service  in  the  yard  of  the  Union  Dry  Dock 
Company.  It  is.  operated  by  Westinghouse  type  C  induction  motors.  The  use 
of  electricity  in  the  plant  is  to  be  extended  further  by  the  substitution  of  elec- 
trically driven  pumps  for  the  present  steam  pitmps,  for  discharging  the  docks, 

A  BALL-BEARING  RUNNING  GEAR  for  street  cars  has  been  invented  by 
Harvey  Hoag,  of  Buffalo,  who  has  interested  the  Buffalo  company  so  much  in 
its  merits  that  a  car  on  one  of  the  lines  has  been  equipped  with  it,  and  is  run- 
ning apparently  with  entire  success.  There  are  forty-six  half-inch  balls  used  to 
the  bearing.  The  inventor  claims  that  more  than  half  the  power  is  saved  by 
the  invention,  and  that  it  requires  next  to  no  oil. 

THE  BUFFALO  GENERAL  ELECTRIC  COMPANY  has  under  consider- 
ation  the  adoption  of  the  Thomson  recording  two-rate  wattmeter,  one  of  which 
has  been  received  and  is  undergoing  test.  By  means  of  this  meter  it  will  be 
possible  to  give  a  cheaper  rate  to  customers  who  use  electricity,  but  who  can 
take  it  at  off  hours  of  the  day.  The  great  demand  for  lights  is  from  4  to  9  p.  m., 
which  adds  to  the  actual  cost  of  furnishing  the  current.  The  meter  is  made 
to  record  on  one  or  the  other  dial  by  self-winding  clockwork. 

THE  NEWLY  OPENED  LOCKPORT  TROLLEY  LINE  is  a  great  suc- 
cess. Manager  Van  Horn  reports  that  he  has  made  the  trip  of  about  28  miles 
in  an  hour  and  thirteen  minutes,  half  an  hour  of  which  has  to  be  taken  up  in- 
side of  Buffalo.  The  road  now  owns  the  Kenmore  line,  having  bought  it  this 
week  on  a  mortgage  foreclosure.  Though  the  railroad  commissioners  refused 
to  permit  the  road  to  take  in  the  Kenmore  line  by  forcing  a  way  across  the 
steam  roads  in  the  northern  part  of  the  city  it  will  yet  be  used  in  some 
way  as  part  of  the  entire  system.  The  passenger  cars  of  the  Lockport  line 
are  the  largest  in  use,  and  are  equipped  with  200-hp  motors,  the  line  to  Niagara 
Falls  owned  by  the  same  company  having  only  120-hp  motors.  A  speed  of  50 
miles  an  hour  has  been  developed  between  Tonawanda  and  Lockport.  The 
freight  motors,  which  are  similar  to  those  used  by  the  Baltimore  &  Ohio  road, 
are  four  to  a  car  of  100  horse-power  each. 


Milwaukee  Notes. 


Milwaukee,  Wis.,  August  26, 1898. 

THE  BADGER  STATE  LONG-DISTANCE  TELEPHONE  COMPANY 
of  Baraboo  has  extended  its  line  to  Kilbourn,  a  distance  of  14  miles. 

A  FRANCHISE  was  granted  by  the  Council  of  Durand,  Mich.,  to  the  Long 
Lake,  Durand  &  Corunna  Street  Railway  Company.  The  power  house  and 
car  stables  will  be  located  at  Durand.  The  road  will  run  from  Corunna  to 
Detroit. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  August  25, 1898. 

SHOOTING  HOLES  IN  CABLES.— Vandals  have  been  shooting  boles  in 
the  lead,  casings  of  the  Kinlock  Telephone  Company's  overhead  wires.  The 
Bell  Telephone  Company  has  also  suffered.  Efforts  are  being  made  by  both 
companies  to  locate  the  miscreants. 

THE  STRIKE  OF  THE  LINEMEN  of  the  Missouri-Edison  Electric  Light 
Company  is  still  on,  but  many  of  the  striking  linemen  are  weakening.  About 
forty  went  to  work  last  Monday,  and  more  will  very  likely  soon  follow.  The 
strikers,  however,  say  they  will  not  give  in. 

CITY  LINES  TO  GO  UNDER  GROUND  AT  ONCE.— The  lighting  com- 
mittee of  the  board  of  public  improvements  has  decided  to  go  ahead  with  the 
work  of  burying  the  wires  despite  the  fact  that  the  specific  ordinance  providing 
for  their  burial  has  not  been  passed,  though  the  money  has  been  appropriated 
to  pay  for  the  work. 

THE  PRESIDENT  OF  THE  LINEMEN  visited  the  managers  early  this 
week  and  was  received  courteously  by  each  one.  In  each  instance  he  was  in- 
formed that  no  men  were  needed,  and  that  work  was  slack.  The  managers 
seemed  willing  to  t.ilk  the  matter  over,  and  a  conference  may  be  held.  The  line- 
men say  the  firms  arc  being  crowded  with  orders,  and  that  they  atlenipt  to  hire 
all  men  who  apply  fur  work. 


Pacific  Coast  Notes. 


San  K|<AN<:IS(.(i,  Clll.,  August  21,  IHIIH. 

THE  SUNSET  TICLEl'lIONE  &  TELEGRAPH  COMPANY  recently  re- 
ceived 685,000  pounds  (if  copper  wire,  the  greater  part  of  which  will  be  re- 
quired in  phicing  the  telephone  eircuitu  in  Sacramento,  Cal.,  under  ground. 
'Ilic  Cnlifornia-OrcKon  gap  i»  being  cloned  up  rapidly,  and  probably  in  less 
than  three  months  thr  Slatei  of  California,  Oregon,  Wasliinglon  and  Idaho 
will  be  joined  by  one  long-distance  iiystcm.  Conversations  can  then  be  carried 
on  between  Snn  Diego,  Cal.,  and  Hoise  City,  Idaho,  a  distance  ol  1050  miles. 

THE  SAN  FRANCISCO  GAS  &  ELECTRIC  COMPANY  was  nnally 
awarded  the  city  ulreef  lighting  rontrnct  lor  the  term  ol  two  years  from  Au- 
gust I,  |II<>H.  The  bids,  n»  advertised,  called  lor  both  gas  and  electric  services 
Irom  each  bidder.  The  above  named  company  wa»  the  only  one  that  could 
enmidy  with  such  term..  There  will  be  n  large  increase  in  the  number  of  arc 
lights  lor  ilreel  illiiminntinn  and  n  corrc.ponding  decrease  in  the  number  of 
gni  tight!.    The   San   Francltco   Gai   &    Electric   Company,   in   anticipation    0/ 
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the  increased  demand  for  electric  lighting,  has  installed  four  additional  loo-kw 
direct-current  generators  on  its  three-wire  system,  and  six  additional  150-Iight 
arc  machines  at  the  arc  lighting  station.  Additional  overhead  wires  are  be- 
ing strung  for  the  use  of  the  street  service. 

THE  SNOQUALMIE  FALLS  POWER  COMPANY,  which  recently  let 
contracts  for  four  1500-kw  generators  to  the  Westinghouse  Electric  &  Manufac- 
turing Company,  intends  to  keep  the  details  of  the  "Snoqualmie  Impeller 
Type"  wheels,  which  are  being  constructed,  a  secret  until  they  are  put  into 
operation.  They  are  said  to  be  neither  turbine  nor  impact  wheels,  and  their 
aggregate  capacity  is  to  be  12,000  horse-power.  The  head  of  water  is  270  feet. 
Included  among  the  supplies  and  apparatus,  tor  which  contracts  amounting 
to  $350,000  have  been  let,  are  22,000  Imperial  porcelain  insulators  for  25,000- 
volt  circuit,  5000  barrels  of  cement  and  150,000  pounds  of  aluminum-copper 
wire.  There  will  be  I'/i  per  cent,  of  pure  Lake  copper  in  the  500  miles  of  cir- 
cuits, which  will  supply  Seattle,  Tacoma  and  way  points  with  electric  power. 
It  is  reported  that  the  Knight  Water  Wheel  Works,  of  Sutter  Creek,  Cal.,  are 
to  build  ten  large  wheels  for  a  Western  electric  installation.  ■ 

Canadian  Notes, 


OTTAWA.  Ont.,  August  26,  1898. 

THE  WEST  KOOTENAY  POWER  &  LIGHT  COMPANY  is  now  deliver- 
ing looo  horse-power  in  Rossland,  B.  C,  from  its  generators  at  Bonnington 
Falls,  30  miles  away. 

THE  PROPOSED  ELECTRIC  RAILWAY  between  the  towns  of  Lanark 
and  Perth,  Ont.,  is  being  revived.  The  subscribed  capital  is  now  said  to  be 
sufficient  to  build  the  road,  and  the  company  undertakes  to  complete  it  by 
April  I  next. 

THE  TOWN  OF  DUNDAS,  Ont.,  will  give  a  franchise  for  fifteen  yeais  to 
an  electric  lighting  company,  of  which  George  H.  Harper  is  managing  director, 
the  town  to  have  150  incandescent  lamps  and  four  arc  lights.  The  lights  will 
cost  the  town  $1100  per  annum. 

AN  ELECTRIC  RAILWAY  FROM  MONTREAL  TO  ST.  BRUNO  will  be 
built  by  a  number  of  Montreal  gentlemen,  who  have  purchased  a  mountain  at 
St.  Bruno,  in  the  Chambly  district,  about  10  miles  from  Montreal,  and  propose 
spending  a  large  sum  in  improvements. 

THE  ELECTRIC  RAILWAY  SYSTEM  will  not  be  extended  from  Quebec 
to  Montmorency  this  year,  but  everything  will  be  got  in  readiness  during  the 
winter  to  change  the  motive  power  of  the  entire  railway  from  Quebec  to  Cap 
Tourment  from  steam  to  electricity  next  spring. 

ANOTHER  HEAVY  TRANSACTION  IN  ELECTRIC  PROPERTY  is  on 
foot  in  the  Province  of  Quebec.  Following  the  absorption  of  the  Quebec  Dis- 
trict Railway  Company  by  the  Quebec,  Montmorency  &  Charlevoix  Company, 
the  latter  is  about  to  acquire  the  property  of  the  Montmorency  Power  Com- 
pany, which  furnishes  the  city  with  electric  light  and  the  street  railway  cars 
with  their  motive  power.  It  is  understood  that  the  purchase  price  is  $1,250,000. 
A  meeting  of  the  Quebec,  Montmorency  &  Charlevoix  Electric  Railway  Com- 
pany will  be  held  on  September  13  to  ratify  the  purchase.  The  shareholders  of 
the  power  company  will  receive  a  handsome  premium  on  their  stock,  which 
will  be  25  per  cent,  of  its  value  in  cash,  while  they  will  also  raise  in  the  stock 
of  the  Quebec,  Montmorency  &  Charlevoix  Railway  an  amount  equal  to  their 
stock  in  the  Montmorency  Power  Company. 

ELECTRIC  TRANSMISSION  FROM  THE  WELLAND  CANAL  TO 
TORONTO. — Mr.  Henry  Symons,  Q.  C,  has  recently  returned  from  England, 
where  he  had  estimates  prepared  for  the  construction  of  the  proposed  works  of 
the  Welland  Power  &  Supply  Canal  Company.  This  project  involves  the  con- 
struction of  a  canal  from  the  Welland  River  to  the  brow  of  the  mountain  at 
Thorold,  Ont.,  a  distance  of  8  miles;  the  construction  at  Thorold  of  a  power 
house,  and  from  Thorold  to  Lake  Ontario  a  raceway  by  which  to  carry  water 
into  the  lake.  In  addition  to  these  different  works  estimates  were  obtained 
for  the  construction  of  a  transmission  line  from  Thorold  to  Toronto  by  way  of 
Burlington  Beach.  The  estimates  obtained  by  Mr.  Symons  were  prepared  by 
Dr.  Hopkinson,  one  of  the  leading  electricians  of  Great  Britain;  Sir  Douglas 
Fox,  Edmund  Wragg^,  late  of  Toronto,  and  W.  C.  Unwin.  The  esti- 
mate for  the  machinery  to  generate  100,000  horse-power  is  £125,000;  for  trans- 
mission line  to  Toronto  at  a  voltage  of  10,000  and  delivery  of  50,000  horse-power, 
£801,600;  for  excavation  and  other  work  connected  with  the  undertaking,£i,525,- 
062.  The  total  estimate  therefore  amounts  to  £2,452,162,  or  roughly  speaking, 
$12,000,000.  If  the  amount  to  be  delivered  in  Toronto  is  reduced  to  20,000  horse- 
power the  project  would  cost  $1,000,000  less.  S.  Pearson  &  Son,  contractors, 
state  that  if  the  contract  could  be  secured  from  the  cities  of  Toronto  and  Hamil- 
ton for  a  considerable  quantity  of  power,  for  a  definite  term,  there  would  be 
little  difficulty  in  raising  money  for  the  project  by  bonds  and  shares  in  Great 
Britain, 


English  Notes. 


(From  Our  Own  Correspondent.) 

London,  August  17,  1898. 

THREATENED  TRANSFORMER  PATENT  LITIGATION.— Mr.  Martin 
D.  Rucl<er,  wlio  has  made  a  name  for  himself  in  the  flotation  of  cycle  com- 
panies, has  brought  up  the  famous  Zipernowsky-Dcri  patent,  which  has  now 
only  one  year  to  run.  and  he  threatens  to  proceed  against  all  the  alternating 
current  supply  stations  for  infringement,  and  to  enforce  the  payment  of  cer- 
tain royalties  to  him.  Proceedings  are  already  being  commenced  against  tht 
London  Electric  Supply  Corporation,  and  the  municipalities  which  have  alter- 
nating plants  have  accided  to  combine  with  this  company  and  some  ot  the 
other  supply  companies  to  resist  the  claim,  and  if  necessary  to  fight  the  matter 
on  appeal  to  the  House  of  Lords.  In  electrical  circles  it  seems  to  be  the  general 
opinion  that  Mr.  Rucker  will  have  very  little  success  in  his  hew  speculation. 

THREE-PHASE  EXTENSIONS  AT  MANCHESTER.— A  system  of  three- 
phase  high  pressure  generation  and  transmission,  combined  with  low  pressure 
distribution,  is  to  be  used  in  Manchester  on  some  e.\tcnsioii!i  which  arc  being 
made.    The  system  at  Manchester  is  a  continuous  current  five-wire  system  at 


400  volts  between  the  outers,  and  in  parts  a  three-wire  system  at  400  volts  be- 
tween the  outers.  Continuous  current  from  the  central  station  bus-bars  will  be 
transformed  by  means  of  rotary  and  stationary  transformers  into  a  5000-volt 
three-phase  current,  and  then  will  be  conveyed  to  sub-stations  in  the  new 
district  in  question  by  means  of  three-core  cables.  There  it  will  be  converted 
back  into  low  pressure  continuous  current  for  distribution  on  the  three-wire 
system  at  400  volts  between  the  outers.  The  initial  plant  will  only  be  of  6oo-kw 
capacity. 

CONDUIT  EXPLOSIONS.— Two  serious  conduit  explosions  occurred  last 
week,  one  in  Regent's  Park,  London,  and  the  other  on  the  circuits  of  the 
Oldham  Corporation  electric  lighting  undertaking.  Both  were  due  to  the 
leakage  of  gas  into  the  ducts  from  broken  gas  pipes.  In  Regent's  Park,  which 
is  on  the  circuit  of  the  St.  Pancras  Vestry's  electric  light  station,  three  heavy 
manhole  covers  were  blown  out,  and  a  length  of  200  yards  of  bare  strip  con- 
duit was  seriously  damaged.  In  this  case  it  is  especially  remarkable  that  such 
a  serious  explosion  should  have  occurred,  as  there  are  no  less  than  four  venti- 
lating shafts  in  the  200  yards  of  conduit,  and  the  matter  can  only  be  explained 
by  the  gas  having  accumulated  with  great  rapidity  just  previous  to  the  ex- 
plosion. The  faulty  gas  pipe  crossed  the  conduit  at  a  point  70  yards  distant 
from  where  the  explosion  occurred,  and  at  this  point  there  were  workmen  en- 
gaged in  searching  for  the  leakage.  It  is  possible  that  it  was  here  that  the 
ignition  took  place,  in  which  case  the  flame  must  either  have  run  along  the 
conduit  or  else  along  the  surface  of.  the  road.  It  will  be  remembered  tnat 
a  few  years  ago  similar  explosions  occurred  on  the  St.  Pancras  mains,  the  cause 
of  these  having  been  traced  to  insufficient  ventilation  of  the  ducts  and  the 
formation  of  sodium  on  the  surface  of  the  insulators,  which  caused  the  ignition 
of  the  accumulated  gas.  Now,  however,  the  mains  are  laid  on  a  much  better 
principle,  highly  glazed  three-lipped  insulators  are  used,  and  no  traces  of 
sodium  were  found  after  the  explosion.  At  Oldham  50  yards  of  pavement  were 
torn  up,  and  here  the  ignition  was  caused  by  the  turning  off  of  the  switch  in 
the  base  of  an  arc  lamp-post.  The  only  damage  to  person  was  at  Oldham, 
where  a  woman  was  injured  on  the  knee. 

THE  TELEPHONE  QUESTION.— The  committee  of  the  House  of  Com- 
mons which  was  appointed  to  inquire  into  the  telephone  question  with  a  view 
to  recommending  whether  municipalities  should  be  granted  licenses  on  a 
similar  footing  to  that  granted  to  the  National  Telephone  Company  has  issued 
its  report.  Although  it  appears  there  was  a  sort  of  understanding  between  the 
National  Telephone  Company  and  the  Post  Office  that  no  competition  with  the 
former  should  be  instituted,  except  in  such  districts  where  the  telephone  service 
was  proved  to  be  inefficient,  the  committee  reports  that  there  is  no  legal  reason 
why  new  licenses  should  not  be  conceded  for  a  term  equal  to  that  originally 
conceded  to  the  company.  It  recommends  that  licenses  should  be  given  under 
certain  conditions  to  municipalities,  but  that  these  should  lapse  to  the  Post- 
Ofiice  in  1911,  at  the  time  when  the  National  Telephone  Company's  license 
lapses.  Among  the  conditions  to  be  imposed  are  that  all  new  systems  are  to 
have  double  wires  and  to  be  erected  in  accordance  with  the  regulations  of  the 
Post  Office.  The  committee  recommends  that  the  Post  Office  should  insist  upon 
complete  uniformity  of  systems  so  far  as  the  differing  conditions  ot  the  dif- 
ferent localities  permit,  and  that  both  a  maximum  and  minimum  rate  should  be 
imposed,  so  that  on  the  one  hand  the  municipalities  should  have  no  induce- 
ment to  carry  on  the  service  at  a  profit,  and  on  the  other  hand  the  Post  Office 
may  be  protected  against  a  reduction  of  rates  to  a  point  that  would  involve  an 
unremunerative  service  after  1911.  A  royalty  of  10  per  cent,  of  the  gross  profits 
is  to  be  paid  to  the  Post  Office;  the  same  royalty  that  the  National  Telephone 
Company  now  pays.  The  Post  Office  itself  will  now  probably  start  active  com- 
petition in  some  districts,  the  main  object,  it  appears,  being  to  lessen  the  value 
of  the  National  Telephone  Company's  business  by  the  time  its  license  ex- 
pires. The  disadvantages  of  a  competing  telephone  service,  which  have  been 
felt  in  the  States  for  some  time  past,  will  now  be  experienced  in  this  country,  it 
seems  for  the  next  twelve  years,  until  the  Post  Office  has  acquired  the  whole 
system  of  telephones,  as  it  should  have  done  nearly  twenty  years  ago. 


(5enetal  IFlewe. 

New  Incorporations. 


THE  KEYSTONE  ELECTRIC  CONSTRUCTION  COMPANY,  Tunkhan- 
nock,  Pa.,  has  been  formed  with  a  capital  stock  of  $10,000. 

THE  MOUNTAIN  HOME  &  WEST  PLAINS  TELEPHONE  COMPANY, 
of  Arkansas,  has  filed  articles  ot  incorporation  in  Missouri.  The  capital  stock 
is  $5000. 

THE  NEW  ROCHELLE  TELEPHONE  COMP.\NY.  New  Rochelle,  N.  Y., 
has  been  organized  for  the  purpose  of  dealing  in  telephones  and  telephone 
supplies. 

THE  MIDLAND  TELEPHONE  COMPANY,  Adrian,  Minn.,  has  been 
formed  with  a  capital  stock  of  $50,000.  Daniel  Shell,  of  Worthington,  is  one 
of  the  incorporators. 

THE  WINCHESTER  &  LEXINGTON  TELEPHONE  COMPANY,  Vine 
Grove,  Ky.,  has  been  incorporated,  with  a  capital  stock  of  $1650,  and  the  chief 
incorporator  is  T.  C.  Vanmeter. 

THE  PERRY  TELEPHONE  COMPANY,  Duquoin,  111.,  has  been  incor- 
porated with  a  capital  stock  of  $12,000.  Among  those  interested  are  C.  L. 
Downey,  Robery  O.  Lehn  and  J.  J.  Dewey. 

THE  MORROW  ELECTRIC  LIGHT  &  POWER  COMPANY  was  incor- 
porated by  the  same  persons  and  with  the  same  amount  of  capital  as  the 
Loveland  Power  &  Electric  Light  Company. 

THE  NORTH  PARK  TELEPHONE  COMPANY,  Waldcn,  Col.,  has  been 
incorporated  by  Montic  Blevins,  J.  O.  Mosman,  George  F.  Scott,  C.  E.  Mos- 
man  and  M.  C.  Ward.    The  capital  stock  is  $5000. 

THE  CITIZENS'  TELEPHONE  COMPANY,  of  Spartanburg.  S.  C.  has 
been  incorporated  with  a  capital  stock  of  $8000.  The  ofliccrs  are:  W.  H.  Clark, 
president;  C.  E.  Fleming,  manager  and  treasurer. 
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THE  CENTR.\L  D.\KOTA  TELEPHONE  COMPANY,  Aberdeen,  S. 
Dak.,  has  been  incorporated  with  a  capital  stock  of  $50,000.  The  incorporators 
are  J.  L.  W.  Zeitlow,  E.  G.  Porter  and  W.  H.  Anderson. 

THE  DUNKIRK  &  REDNEY  TRACTION  COMPANY,  Dunkirk,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $75,000.  Among  those  interested 
are  Henry  C.  Bittingsley,  C.  A.  Hanable  and  R.  H.  Hasbrouck. 

THE  S.\GINAW  &  FRANKENMUTH  RAILWAY  COMPANY,  Saginaw, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $50,000.  The  new  com- 
pany will  build  an  electric  road  between  Frankenmuth  and  Saginaw. 

THE  AMERICAN  TELEGRAPH  &  TELEPHONE  COMPANY,  Little 
Rock,  Ark.,  has  been  incorporated  with  a  capital  stock  of  $10,000.  The  incor- 
porators are  Clifford  H.  Strong,  Gray  Carroll  and  Thomas  S.   Busbee. 

THE  LOVELAND  POWER  &  ELECTRIC  LIGHT  COMPANY  has  been 
incorporated  at  Columbus,  Ohio,  with  a  capital  stock  of  $10,000.  The  incor- 
porators are  I.  W.  Newcomer,  C.  C,  Stickelman,  W.  H.  Stubbs,  H.  A.  Coyne 
and  R.  B.  Corwin. 

THE  PEOPLE'S  TELEPHONE  EXCHANGE  has  been  organized  at  New 
Richmond,  Wis.  The  officers  for  the  first  year  are:  President,  Charles  N. 
Gorham;  vice-president  and  manager,  A.  J.  Presson;  secretary,  William  Hughes; 
treasurer,  Dr.  Epley. 

^•HE  PERKY  ELECTRIC  LIGHT,  HE.\T  &  POWER  COMPANY,  New- 
port, Pa.,  has  been  formed  with  a  capital  stock  of  $13,000.  The  incorporators 
are  A.  D.  Van  Dyke  and  S.  S.  Lelby,  Marysville;  J.  K.  Van  Dyke  and  L.  H. 
Smith,  Philadelphia,  and  J.  S.  Lelby,  Newport. 

THE  MARYLAND  TELEPHONE  &  TELEGRAPH  COMPANY,  Balti- 
more, Md.,  has  been  incorporated  with  a  capital  stock  of  $30,000.  It  is  said 
to  be  the  intention  of  the  company  to  purchase  the  interest  of  the  Interstate 
Telephone  Company,  which  now  conducts  the  principal  telephone  system  in 
Frederick. 

THE  KEESEVILLE  ELECTRIC  COMPANY,  Chesterfield,  Essex  County, 
N.  Y.,  has  filed  articles  of  incorporation  with  the  Secretary  of  State.  The  di- 
rectors are  Orville  S.  Morse,  Henry  K.  Prime  and  A.  W.  Boynton,  Keeseville; 
George  F.  Morse,  of  Peru,  and  Henry  E.  Barnard,  of  Plattsburg.  Capital 
stock,  $30,000. 

THE  BROCKTON  &  WHITMAN  STREET  IL\ILWAY  COMPANY, 
Brockton,  Mass.,  has  been  incorporated  for  the  purpose  of  connecting,  the  two 
places  named  by  an  electric  railway.  The  directors  are  Col.  J.  J.  Whipple, 
Albert  Davis,  Whitman;  Benjamin  S.  Atwood,  C.  Waldo  Dyer,  F.  C.  King- 
man, Horace  Kingman  and  William  Jones. 

THE  ROCHESTER  &  SODUS  BAY  RAILWAY  COMPANY,  Rochester, 
N.  Y.,  has  been  organized  for  the  purpose  of  operating  an  electric  railroad 
to  Sodus  Bay.  The  officers  of  the  new  company  are:  President,  T.  J.  NichoU; 
vice-presidents,  first,  J.  C.  Tone,  second,  Walter  B.  Duffy;  treasurer,  John  H. 
Gregory;  secretary,  Charles  Van  Voorhis.    Capital  stock,  $1,000,000. 


The  Telegraph  and  Telephone. 


Electric  Lioht  and  Power. 


the  Helena  Water  &  Electric  Power  Company  a  franchise  allowing  it  to  de- 
liver electric  power  in  the  city. 

KOKOMO,  IND.^Three  applications  for  receivership  have  been  filed  against 
the  Citizens  Electric  Light  &  Power  Co.,  with  claims  aggregating  $12,800.  The 
company  is  capitalized  at  $40,000. 

WHEATON,  ILL. — The  city  of  Wheaton  is  considering  the  purchase  of  the 
local  electric  light  plant.  The  city  now  pays  $3000  per  year  for  electric  light, 
and  has  been  offered  the  plant  for  $20,000. 

NEWPORT  NEWS,  VA.— The  City  Council  has  granted  to  the  Newport 
News  &  Old  Point  Railway  &  Electric  Company  a  franchise  to  operate  an 
electric  light  plant  here  for  a  period  of  fifty  years. 

COHOES,  N.  Y.— By  the  terms  of  the  new  contract  for  lighting  the  streets 
of  Cohoes,  which  will  go  into  effect  on  September  r,  the  rate  will  be  $33  per 
light  less  per  year,  making  a  saving  of  $4,752  per  year. 

HACKENSACK,  N.  J.— The  Hackensack  Gas  &  Electric  Company 
has  received  a  franchise  to  wire  the  borough  of  Delford,  the  Delford  Electric 
Light  Company  having  surrendered  the  franchise  recently  granted  to  it. 

CHICAGO,  ILL.— The  Commonwealth  Electric  Company  has  purchased 
from  the  Calumet  Gas  Company  the  latter's  electric  plant  at  Garfield  Boulevard 
and  Wallace  Street,  and  the  part  of  the  plant  at  Ninety-sixth  Street  and  Erie 
Avenue,  South  Chicago,  for  $500,000. 

SEDALIA,  MO.— The  property  of  the  Sedalia  Water  &  Light  Company  was 
sold  to  a  syndicate  composed  of  H.  C.  Warren,  of  New  Haven,  Conn.;  E. 
Burr,  Jr.,  and  H.  M.  Knapp,  of  Bridgeport,  Conn,  and  four  local  capitalists. 
The  consideration  is  said  to  have  been  $400,000. 

ST.  LOUIS,  MICH. — Sealed  proposals  for  the  construction  of  a  dam  and 
power  house  and  the  installation  of  water  power  and  steam  power  apparatus 
and  an  electric  light  plant  will  be  received  by  the  board  of  public  works  of 
St.  Louis,  Mich.,  up  to  8:30  p.  m.  September  g,  and  then  publicly  opened  and 
read.     Mr.  E.  Z.  Burns  is  the  consulting  engineer. 

WESTERVILLE,  OHIO.— The  Westerville  Electric  Company  has  been  in- 
corporated and  has  secured  the  contract  with  the  town  for  ten  arc  lights  and 
fifty  32-cp  incandescent  lights  for  five  years.  Also  about  500  private  lights  will 
be  put  in  to  start  with.  The  220-volt  system  will  be  put  in  with  a  40-kw 
dynamo.  Mr.  E.  S.  Aldrich,  No.  11  Wesley  Block,  Columbus,  Ohio,  will  be 
elctrical  engineer  in  charge,  and  wishes  prices  on  a  40-kw  generator,  ten  220- 
volt  lamps,  6000  pounds  waterproof  wire  and  all  supplies  necessary  to  com- 
plete the  plant.     Lights  are  to  be  burning  before  November  i,  1898. 


INDIANAPOLIS,  IND. — The  New  Telephone  Company  has  certified  to  an 
increase  of  capital  stock  to  $400,000. 

PEORIA,  ILL. — A  new  telephone  line  is  to  be  put  in  between  Peoria  and 
Springfield,  via  Petersburg  and  Delavan. 

LANCASTER,  WIS. — The  Wisconsin  Telephone  Company  has  been  granted 
a  franchise  to  establish  an  exchange  in  this  place. 

POLO,  MO. — The  Bell  Telephone  Company  has  purchased  the  Kingston 
and  Hamilton  telephone  line,  and  will  put  it  in  first-class  shape. 

ROUY,  TEX.— The  Roby  &  Sweetwater  telephone  line  has  been  purchased 
by  Hughey,  Green  &  McCrea,  who  will  at  once  make  a  connection  with  Abilene 
and  other  outside  points. 

TIFFIN,  OHIO. — The  Ohio  Telephone  Company  has  begun  the  work  of 
stringing  its  line  to  Bettsville  to  connect  with  the  Home  Telephone  Company 
of  this  city.     Connection   will   be  made   with    Fort   Seneca. 

WATKINS,  N.  v.— A  new  metallic  circuit  telephone  line  between  this  place 
and  Gibsons  has  just  been  completed.  It  is  intended  to  extend  the  line  to 
Wayne,  Tyrone  and  other  points  in  Yates  and  Schuyler  counties. 

MANKATO,  MINN, — The  Mankato  Citizens  Telephone  Company  has 
awarded  ihc  contract  for  installing  a  2oo-'phonc  plant  in  this  city  to  H.  M. 
Kellogg  for  about  $7000.    The  contract  is  lo  be  completed  within  ninety  d.'iys. 

SPRINGFIELD,  TEN^^.— The  Cumberland  Tclcplionc  &  Telegraph  Com- 
pany has  just  completed  a  new  line  to  Haggcttsvillc  and  White  House.  The 
completion  of  this  line  gives  Springfield  telephonic  communication  with  every 
point  in  the  county. 

LUIiEC,  ME. — An  exchange  has  been  recently  opened  at  this  place  and 
telephone  connection  established  with  North  Lubcc  and  Whiting.  The  tines 
through  Dennysville,- Pembroke,  West  Pembroke,  to  Eaatport  and  Calais  will 
■ooti  be  ready  for  business. 

SPOKANE,  WASH.— The  Inland  Telephone  &  Telegraph  Company  has 
recently  completed  its  new  line  to  Haker  City,  Ore,  and  the  line  is  now  in 
operation.  The  company  has  also  recently  put  in  exchanges  nt  Farmington, 
Cheney  and  Wilbur,  and  has  agreed  to  put  tn  exchanges  at  Rosalia,  Pomeroy 
and  Norlhport. 


The  Electric  Railway. 


ATLANTIC  CITY,  N.  J.-.Mc..r..  John  H.  Koiliermrl  A  <•,.,  „(  Rrndinii. 
Pm.,  have  been  granled  ■  Irsncbiic  to  conftruct  «n<l  operate  an  electric  linht 
plant  in  lhi«  city. 

HELHNA.  MONT.— The  City  Council  ha*  paaied  an  ordinance  Rranling  lo 


WALTON,  N.  Y.— The  right  of  way  for  an  electric  road  from  Margaretville 
to  Andes  has  been  secured. 

CORUNNA,  MICH.— The  Long  Lake,  Durand  &  Corunna  Electric  Street 
Railway  Company  has  been  granted  a  franchise  to  operate  an  electric  road  in 
Durand. 

CLEVELAND,  OHIO.— The  County  Commissioners  have  granted  a  fran- 
chise for  the  extension  of  the  Euclid  Avenue  line  througti  Euclid  Heights 
Boulevard. 

SPRINGFIELD,  OHIO.— Work  has  been  commenced  on  the  Springfield 
and  Dayton  electric  line,  and  it  is  expected  that  the  road  can  be  completed 
within  ninety  days. 

BROCKTON,  MASS.— It  is  proposed  to  connect  Brockton  and  Whitman  by 
an  electric  railway,  the  Brockton  &  Whitman  Street  Railway  Company  having 
been  formed  for  this  purpose. 

CATSKILL,  N.  Y.— The  Catskill  Electric  Railway  Company  has  at  last  been 
granted  permission  to  increase  its  capital  stock  from  $30,000  to  $400,000.  This 
increased  stock  was  asked  for  in  order  to  enable  the  company  to  construct  an 
electric  road  from  Catskill  to  Cairo. 

ELIZABETH,  N.  J.— The  Union  County  Chosen  Board  of  Freeholders,  in 
consideration  of  $250,000,  has  granted  a  franchise  to  John  Kean,  to  build  an 
electric  road  from  this  city  to  Plainficld,  a  distance  of  12  miles.  The  term  of 
the  franchise  is  seventy-five  years. 

BLOOMINGTON,  ILL.— The  Bloomington  &  Normal  Railway  Company,  as 
successor  to  the  Bloomington  City  Railway  Company,  has  negotiated  a  mort- 
g.lgc  with  the  Illinois  Trust  &  Savings  Bonk  of  Chicago,  as  trustee,  to  secure 
an  issue  of  $250,000  first  mortgage  s  per  cent,  bonds. 

SAGINAW,  MICIL— Judge  Snow  has  filed  an  order  authorizing  the  sale  of 
the  Co/isolidalcd  Street  Railway  properly  to  satisfy  a  claim  held  by  the  Boston 
Safe  Deposit  &  Trust  Company,  in  trust,  amounting  to  $253i7>9.  exclusive  of 
all  prior  claim  on  account  of  receivers'  certificates,  amounting  to  $30,000. 

HUD.SON,  N.  y.— The  Hudson  street  railway  has  been  purchased  by  Cli.irles 
Cooper,  of  Brooklyn,  who  represents  the  Brooklyn  Traction  Company.  He  also 
ficcurcd  a  controlhiig  interest  in  the  Kiiidcrhook  &  Hudson  Steam  railroad, 
running  between  Hudson  and  Nivcrville,  a  distance  of  i8  miles.  It  is  said  that 
the  latter  will  lie  converted  into  an  electric  line  and  run  in  connection  with  the 
Hudson  city  road,  which  will  be  extended  to  I'hilmont.  The  considcralion  for 
Ihc  property  and  franchise  is  placed  at  $500,000. 

BROOKLYN,  N.  Y.— Negotiations  arc  in  prngrrss  between  the  llrnuklyn 
Elevated  Railroad  Company  and  Ihc  Itrociklyn  Ilriulits  Railrnail  C'unipany, 
looking  lo  u  trnflic  nrrnngenient  by  wliirli  the  former  will  be  able  to  operate  its 
new  trolley  rouleii  lo  Hcnsunhurst  niid  Bath  Beach.  The  plan  is  to  have  the 
HcighK  rood  continue  its  Avenue  C  roulen  across  the  Ocean  Tarkway  and 
down  Sixleenili  Sireeth  to  the  Eighty  sixth  Street  line,  and  thence  through  to 
Bath  Beach  and  Itcnsnnhursl,  the  elevnlcd  road  making  a  connection  by  means 
of  an  inrlinrd  plant  nt  Thirty-sixth  Street. 

BROOKLYN,  N.  Y.— The  work  ol  Btringing  the  electric  wires  on  the  <>lil 
elevated  railroad  struclure  nt  Clonry  Island  is  rapidly  nenring  coniplrlicin,  and 
it  il  expected  thnt  everything  will  be  in  rca<linc»«  by  September  i.     The  Brook- 
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lyn  Heights  Railroad  Company  secured  control  of  the  property  formerly  be- 
longing to  the  Sea  View  Elevated  Railroad  Company  last  July,  and  immediately 
commenced  work  on  the  structure  in  order  to  make  it  secure  for  the  heavy 
trolley  cars.  The  Sea  \'icw  Company  went  out  of  business  a  few  years  ago, 
and  until  last  June  nothing  in  the  way  of  any  business  had  been  done  on  the 
line. 

NEW  YORK,  N.  Y. — Judge  Cohen,  of  the  Supreme  Court,  has  appointed  a 
receiver  for  the  New  Paltz  &  Walkill  Valley  Railroad  Company,  on  the  appli- 
cation of  the  directors  for  the  voluntary  dissolution  of  the  corporation.  The 
^ond  of  the  receiver  was  fixed  at  $50,000,  and  the  order  to  show  cause  was  set 
down  for  December  i  next.  The  road  extends  from  the  tracks  of  the  West 
Shore  Railroad  at  Highland.  N.  Y.,  to  the  village  of  New  Paltz.  The  com- 
pany was  incorporated  January  16,  1897,  with  a  capital  stock  of  $150,000.  The 
total  liabilities  are  said  to  be  $185,730,  and  the  nominal  assets  $154,196. 


Legal  Note. 

THE  CONDICT  CONTROLLER  PATENT.— Judge  Lacombe,  of  the 
United  States  Circuit  Court  for  the  Southern  District  of  New  York,  on  August 
2$  issued  preliminary  injunctions  on  the  Condict  patent  controlled  by  the 
General  Electric  Company  against  the  Nassau  Electric  Railroad  of  Brooklyn, 
■enjoining  the  further  use  of  the  electric  car  controllers,  which  were  made  by 
the  Steel  Motor  Company,  and  against  the  Walker  Company,  enjoining  its 
manufacture  of  the  several  types  of  series  parallel  car  controllers  made  by  it. 
The  operation  of  this  injunction  is  suspended  until  the  next  session  of  the 
Court  of  Appeals  to  give  the  defendants  an  opportunity  for  appeal.  This  is  the 
same  patent  recently  sustained  at  final  hearing  by  Judge  Townsend  in  a  suit 
against  a  user  of  Walker  controllers. 


Personal  Note. 


MR.  F.  E.  DRAKE,  of  the  Walker  Company,  has  been  selected  as  electrical 
adviser  to  Commissioner  General  Ferdinand  Peck  of  the  United  States  to  the 
Paris  exposition  of  1900.  Mr.  Drake  sails  for  France  with  the  commissioner 
general  and  party  on  the  steamer  La  Touraine  from  New  York  on  September 
3.  He  expects  to  return  to  this  country  about  the  middle  of  October,  and  will 
then  resume  his  duties  with  the  Walker  Company. 

ZTrabe  anb  Ifnbusttial  1Flote8> 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY  has  moved  its  New 
York  office  and  storeroom  to  the  Hamilton  Building,  corner  Thames  and 
Greenwich  Streets,  where  the  New  York  agent,  Mr.  H.  B.  Kirkland,  will  carry 
a  full  stock  of    electroduct. 

THE  ILLINOIS  ELECTRIC  COMPANY  states  that  it  is  now  in  a  position 
to  furnish  an  incandescent  arc  lamp  for  direct  or  alternating  current.  The 
company  guarantees  these  lamps  in  every  respect,  and  asks  the  trade  to  secure 
its  prices  before  placing  orders  elsewhere. 

MR.  V.  C.  GILPIN,  120  Liberty  Street,  New  York,  metropolitan  representa- 
tive of  the  Cutter  Electrical  &  Manufacturing  Company,  of  Philadelphia,  states 
that  the  C.  S.  and  I-T-E  specialties,  manufactured  by  his  company,  continue 
to  grow  in  popular  favor  with  the  electrical  trade. 

MESSRS.  CHARLES  WHITE  AND  ARTHUR  R.  MIDDLETON  have 
purchased  from  Mr.  Louis  S.  Houghton  his  interest  in  the  business  carried  on 
under  the  style  of  the  White  &  Middleton  Gas  Engine  Company,  of  Baltimore, 
Md.,  and  will  continue  the  manufacture  of  gas  engines  under  the  same  firm 
name. 

THE  BEACON  LAMP  COMPANY,  New  Brunswick,  N.  J.,  guarantees 
that  its  3.5-watt  lamps  will  maintain  their  average  initial  candle  power  for  300 
hours  or  more.  A  free  sample  lamp  may  be  obtained  by  any  station  manager  by 
addressing  the  company.  Such  samples  can  be  tested  scientifically,  or,  in  the 
absence  of  photometric  instruments,  a  dozen  Beacon  lamps  may  be  placed 
in  service,  and  run  300  hours;  at  the  end  of  this  time,  half  of  the  lamps  may 
be  taken  oS  and  replaced  by  new  lamps  of  Beacon  or  other  makes.  It  will 
then  be  found,  the  company  states,  that  the  remaining  lamps  which  have  been 
in  service  will  give  as  much  light  as,  if    not  more  than,  the  new  lamps. 

WHILE  IRON  OR  STEEL  ARMORED  CONDUIT  is  being  used  to  the 
exclusion  of  almost  everything  else  in  new  conduit  work,  there  is  neverthe- 
less some  work  where  iron  armored  conduit  can  not  be  used.  The  most  satis- 
factory substitute  under  such  circumstances  is  Canvasite  flexible  conduit.  This 
is  particularly  useful  in  wiring  or  rewiring  old  buildings,  and  in  difficult  and 
out-of-the-way  places  in  new  buildings.  The  Electric  Appliance  Company,  of 
Chicago,  is  carrying  Canvasite  flexible  conduit  in  all  sizes,  from  one-fourth 
inch  to  iJ4  inches,  and  finds  that  it  has  a  ready  sale  for  the  above  mentioned 
uses. 

THE  C  Sc  C  BRUSH  HOLDER.— In  an  article  in  The  Electrical  World 
of  July  23,  1898,  entitled,  "Some  Modern  Brush  Holders,"  the  reaction  brush 
holders  as  designed  by  Mr.  R.  N.  Baylis  and  various  modifications  of  the  same 
were  described.  The  form  of  this  holder  used  by  the  C  &  C  Electric  Com- 
pany was  one  of  these  modifications,  and  the  C  &  C  Company,  fearing  that 
it  might  be  understood  that  this  was  used  under  license  from  Mr.  Baylis, 
wishes  it  stated  that  it  is  used  by  proprietary  right.  Mr.  Baylis  being  at  the 
time  he  developed  this  brush  holder  the  chief  engineer  of  the  C  &  C  Com- 
pany, and  materially  assisted  by  that  company  in  making  experiments  neces- 
sary to  the  perfection  of  this  holder.  On  this  account  also  the  C  &  C  Com- 
pany was   the  first  to  adopt  this   improvement. 

AT  THE  RECENT  MEETING  of  the  National  Association  of  Fire  and 
Police  Telegraph  Superintendents  and  Municipal  Electricians  a  committee 
consisting  of  William  Brophy.  inspector  of  wires,  Boston,  Mass.;  M.  W.  Mead, 
superintendent  bureau  of  electricity,  Pittsburg.  Pa.;  George  F.  MacDonald, 
superintendent  fire  alarm,  Ottawa,  Canada;  F.  C.  Mason,  superintendent  police 
telegraph,  Brooklyn,  N.  Y.,  and  W.  N.  Thompson,  superintendent  fire  tele- 
graph, Richmond,  Va.,  made  the  following  creditable  report  on  the  exhibit  of 


the  Montauk  multiphase  cable:  "We  find  properly  located  and  connected  up 
one  fire-alarm  box,  arranged  so  as  to  be  operated  from  an  auxiliary  sub-station; 
also  the  proper  arrangements  and  connections  for  automatically  sending  in  an 
alarm  of  fire  by  means  of  multiphase  cable,  a  fusible  wire  being  burned 
through  or  cross  connected  by  contact  with  a  slight  blaze  or  fire  such  as  a 
match  might  cause.  On  the  application  of  a  very  slight  fire  from  a  match  the 
multiphase  cable  was  cross  connected,  thus  throwing  on  an  additional  current 
of  electricity,  the  composite  wire  was  melted,  thus  opening  properly  another 
line,  relieving  a  light  current,  which  had  previously  been  in  operation.  By 
these  simple  means,  the  main  box  was  pulled,  the  alarm  struck  on  a  local  gong 
attached  to  the  circuit,  a  warning  bell  rung  to  indicate  that  the  line  was  in 
operation,  and  the  instantaneous  sounding  of  its  alarm  showed  that  all  claims 
as  to  the  merits  of  the  purpose  and  operations  of  the  apparatus  had  been  ful- 
filled. It  is  simple  in  action,  and  reliable  as  a  fire  alarm  adjunct.  The  Mon- 
tauk multiphase  cable  is  practically  a  substitute  for  a  thermostat,  and  this 
cable  being  run  in  out-of-the-way  places,  or  in  dangerous  localities  in  build- 
ings where  fire  is  liable  to  occur,  really  makes  a  continuous  thermostat,  ready 
at  all  times  for  action  in  case  of  fire  or  dangerous  heat  at  any  point  where  the 
cable  runs." 

THE  AMERICAN  EXHIBITORS'  AGENCY  COMPANY  for  the  Paris 
Exposition  of  1900  has  been  incorporated  under  the  laws  of  the  State  of  New 
Jersey  with  a  capital  stock  of  $500,000,  and  has  established  general  offices  in 
the  Commercial  Cable  Building-,  20  and  22  Broad  Street,  New  York,  with  a 
branch  office  in  Paris,  The  purpose  of  the  company's  existence  is  indicated 
briefly  in  its  title  and  explained  more  completely  by  the  following  statements 
of  what  the  company  proposes  to  do:  ist.  To  take  the  entire  charge  of  ex- 
/  hibits  from  the  moment  they  are  ready  for  shipment  until  they  are  returned 
to  their  owners  after  the  close  of  the  exposition.  2d,  To  make  all  the  pre- 
liminary arrangements,  secure  appropriate  space,  pay  all  charges  for  freight, 
insurance,  customs,  etc.,  and  meet  all  other  necessary  expenses  upon  exhibits. 
3d,  To  put  exhibits  in  place  with  all  necessary  appliances,  properly  display 
them,  care  for  them,  bring  their  merits  duly  to  the  attention  of  visitors  and 
juries  of  award,  carefully  repack  and  reship  them  at  the  close  of  the  exposi- 
tion, and  give  them  in  all  respects  the  same  personal  care  and  attention  they 
would  receive  from  the  exhibitors  themselves.  4th,  To  act  as  agents  for  the 
sale  of  the  various  wares  at  the  exposition,  and  to  take  orders  for  both  the 
purchase  and  sale  of  all  kinds  of  goods,  wares  and  merchandise  for  its  pa- 
trons. As  this  company  will,  in  the  execution  of  its  functions,  combine  the 
representatipn  of  a  large  number  of  exhibitors,  all  outlays  for  salaries  and 
expenses  of  separate  special  agents  of  individual  exhibitors  will  be  avoided. 
By  its  having  always  in  its  employ  in  Paris  a  regularly  salaried  corps  of 
skilled  artisans,  mechanics  and  laborers  capable  of  installing,  arranging,  and 
caring  for  all  kinds  of  exhibits  in  a  satisfactory  and  expeditious  manner,  the 
cost  of  special  labor  to  each  exhibitor  will,  through  its  medium,  be  saved, 
and  the  scarcity,  unskillfulness,  or  exorbitant  demands  of  labor  guarded 
against;  and  by  means  of  the  combination  of  shipments  and  general  charters 
ocean  freight  rates  and  other  transportation  charges  will  be  greatly  reduced, 
as  will  also  insurance  premiums  and  various  incidental  expenses.  In  addi- 
tion to  these  considerations  of  economy,  it  may  be  stated  that,  through  the 
employment  of  this  company,  exhibitors  will  be  relieved  of  many  costly  and 
vexatious  delays  and  annoyances  resulting  from  unfamiliarity  with  the  French 
language  had  French  methods  of  doing  business.  Competition  for  the  com- 
pany's service  will  be  a  fixed  charge,  the  amount  of  which  will  be  duly  con- 
tracted for  with  the  exhibitor  in  advance. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  the  5ame. 
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FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
William  H.  Wahl. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  New  York. 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 
— F.  W.  Putnam,  secretary,  Salem,  Mass. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA,  Pittsburg, 
Pa. — Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal:  secretary,  C.   H.  Mortimer,  Toronto,  Ont. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
days of  each  month,  from  October  i  to  June  i ;  J.  R.  Cravath,  secretary. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.-President,  F.  A. 
Copeland,  La  Crosse,  Wis.;  secretary,  Thomas  R.  Mercein,  Milwaukee,  Wis. 

MASSACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION,  Bos- 
ton, Mass. — Exhibition  of  Motor  Carriages,  October  10  to  December  3,  1898. 

STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 
—President,  G.  Tracy  Rogers.  Binghamton,  N.  Y.  Next  meeting,  Manhattan 
Beach,  September  13  and  14,  1898. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.-President.  A.  M. 
Young,  Waterbury.  Conn;  secretary,  George  F.  Porter,  New  York.  Next  meet- 
ing, New  York,  May  or  June,  1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-President.  A.  E. 
Lang,  Toledo,  Ohio;  secretary,  T.  C.  Penington,  Chicago,  111.  Next  meeting, 
Boston,  Mass.,  September  6,  7,  S  and  9,  1S9S. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.— 
President.  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.  C,  June  19,   1899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS.  New  York.— 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope.  Meeting,  third 
Wednesday  of  each  month,  from  September  i  to  June  i. 

ASSOCIATION    OF    EDISON    ILLUMINATING    COMPANIES.— Presi- 
dent, Samuel  Insull,  Chicago;  secretary.  Wilson  S.   Howell,   Harrison,   N.  J. 
Next  meeting,  Sault  Ste.  Marie,  Mich.,  September  12  and  13,  1898. 
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THE  PACIFIC  COAST  ELECTRIC  TRANSMISSION  ASSOCIATION. 
President,  W.  F.  Pierce;  secretary,  George  P.  Low,  427  Tenth  Avenue,  San 
Francisco,  Cal. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.— President,  Emil  C. 
Schmidt,  Sandusky;  secretary  and  treasurer,  Samuel  Scovil,  Cleveland.  Next 
meeting  place,  Cleveland,   1S99. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.-Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 
Next  meeting,  Buffalo,  N.  Y..  September  13,  14  and  15,  i8g8. 

PENNSYLVANIA  STATE  STREET  R.\ILWAY  ASSOCIATION.— Presi- 
dent,  Robert  E.  Wright,  AUentown;  secretary,  S.  P.  Light,  Lebanon.  Next 
meeting,  Scranton,  Pa.,  September  7-S,   1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS   AND     MUNICIPAL     ELECTRICIANS.— President,   J.   W.   Aydon, 


Wilmington,  Del.;  secretary,  H.  T.  Blackwell,  Jr.,   New  York.     Next  meeting, 
Wilmington,  Del. 

THE  SOUTHWESTERN  GAS,  ELECTRIC  AND  STREET  RAILWAY 
ASSOCIATION.— President,  Carl  F.  Drake,  Austin,  Tex;  secretary,  E.  L. 
Wells,  Jr.,  Marshall,  Tex.     Next  meeting,  Austin,  Tex.,  April  19,  1899. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES. — President,  Judge  James  M.  Thomas,  Chillicothe,  Ohio;  secretary, 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 


Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engrraving 
Company,  9-15   Murray  Street,   New   York   City. 


UNITED  STATES  PATENTS  ISSUED  AUGUST  23,  1898. 
[In  charge  of  Wm.  A.   Rosenbaum,   177  Times   Building,   New  York.] 

609,421.  DEVICE  FOR  ATTACHING  OR  DETACHING  ELECTRIC 
LAMP  BULBS;  C.  G.  Edwards,  of  Albert  Lea,  Minn.  App.  filed  Jan.  24, 
1898.  A  device  for  attaching  and  detaching  the  bulbs  of  electric  lamps, 
consisting  of  a  rotatable  handle  and  grasp  or  holder  adapted  for  engage- 
ment with  the  bulb,  and  connecting  with  the  handle,  and  an  adjustable  and 
removable  spring  guard  extending  out  from  said  handle. 


609,620. — Field   Spool  Winding  Machine. 


609,614.  ELECTRICAL  APPLIANCE  FOR  ASSISTING  ANATOMICAL 
ORGANS;  J.  Doty,  of  Syracuse,  N.  Y.  App.  filed  March  22,  1898.  An 
appliance  for  assisting  the  male  generative  organ  in  the  natural  performance 
of  its  functions,  consisting  of  a  wholly  clastic  loop  and  means  to  stretch  it 


nation  of  a  support,  a  frame  rotatively  mounted  thereon,  a  reciprocally 
moving  carriage  on  the  frame,  reversible  mechanism  for  moving  the  cat 
riage,  a  manually  operated  mechanism  for  moving  the  carriage,  and  means 
for  simultaneously  throwing  one  of  said  carriage  moving  mechanisms  out 
of  and  the  other  mechanism  into  operation. 
609,639-  ELECTRO-MEDICAL  APPARATUS;  R.  H.  Wappler,  of  New  York, 
N.  Y.  App.  filed  Nov.  2,  1897.  The  combination  with  the  rheostat  coil,  of 
two  sliders,  a  shaft,  cranks  and  connections  for  moving  the  sliders  in  op- 
posite directions,  a  hand  upon  the  crank  shaft  and  a  dial  for  indicating  the 
action  of  the  rheostat  in  the  electric  circuit. 

609,640.  BURGLAR  ALARM;  D.  L.  Wartzenlift,  of  Kutztown,  Pa.  App.  filed 
Nov.  16,  1897.  A  burglar  alarm,  comprising  an  electric  circuit,  the  wires 
of  which  are  extended  across  a  window  or  the  like,  an  alarm  in  the  circuit, 
and  a  circuit  closer  mounted  to  swing  on  one  of  the  wires  and  adapted 
to  close  the  circuit  when  swung  out  of  its  normal  engagement  with  the 
window  or  the  like. 

609,702.  MANUFACTURE  OF  FLUIDS  FOR  IMPREGNATING  FIBRES 
FOR  INCANDESCENT  LIGHTING;  G.  B.  Puchmuller,  of  Schoneberg, 
Germany.  App.  filed  March  21,  1898.  A  fluid  composed  of  a  solution  of 
oxids  of  strontium,  zirconium,  barium  and  aluminum. 

609,732.  APPARATUS  FOR  SIGNALING  ON  LOCOMOTIVES;  F.  A. 
Cheetham,  of  Rastrick,  and  R.  Bostock,  of  Brighouse,  England.  App.  filed 
Jan.  18,  1898.  In  an  apparatus  for  signaling  in  locomotives,  the  combina- 
tion with  a  weighted  faller  and  a  semaphore  connected  thereto,  carried 
by  the  locomotive;  of  means  for  supporting  said  faller;  a  shaft  and  connec- 
tions for  releasing  said  faller,  a  pivoted  lever  carried  by  the  locomotive, 
connections  between  said  lever  and  said  shaft  for  operating  the  latter;  a 
plate  situated  between  the  tracks,  and  means  for  operating  same  to  bring 
it  into  contact  with  the  pivoted  lever  during  the  travel  of  the  locomotive, 
so  that  through  the  said  shaft  the  faller  is  released  and  the  semaphore 
operated;   and   means  for  raising  the  faller. 

609,745.  DIAPHRAGM  FOR  ELECTROLYTIC  PURPOSES;  William  G. 
Luxton,    of    Liverpool,    England.     App.    filed   April    9,    1898.    A    diaphragm 
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Lamc  Buliis. 

longitodinatljr    lo    produce    drnrnward    and    rrarward    prc*»urc    upon    the 
corpuft  cavrrnofum  and  congctiiion  of  iIr  blood  vcttrlt. 
U^fix*.     FIELD   SPOOL   WINDING    MACHINE;    William    Lcinte.    of   Nor- 
wood,  Ohio.    App.  filed  Aug.   14,  iB*>7,    In  a  fic1d»pooI  winder,  the  combl- 
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made  of  a  compoaillon  of  cement,  nnnd  ami  n  porous  mnlerial  mixed  with 
water  and  allowed  to  dry,  or  act,  nntd  dinphrtiK'"  hnvinR  porcfi  through  the 
niihRlnncc  of  the  poroui  mAtcriul  and  intcralicca  between  the  cement  and 
the  other  coniititucnt  particlca. 
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ELEVArtD  RAILROADS  AND  GEARS. 

The  elevated  railroads  of  this  country  have  largely  changed  over 
of  late  to  electric  traction  or  made  preparations  for  such  change. 
One  of  the  chief  advantages  to  the  public  often  pointed  out  in  this 
connection  is  the  reduction  of  the  noise  due  to  the  elimination  of  the 
cylinder  e.xhaust.  A  close  comparison  between  the  elevated  roads 
now  running  in  New  York  City  by  steam  power  and  in  Chicago  by 
electric  power  shows  that  this  advantage  of  the  electric  is  nulli- 
fied, or  even  more  than  nullified,  by  another  source  of  noise,  namely, 
the  gears.  Moise  from  this  source  has  been  pretty  well  eliminated 
from  surface  equipments,  but  the  conditions  on  an  elevated  struc- 
ture are  entirely  different.  The  structure  itself  forms  a  huge  res- 
onator which  responds  at  once  to  any  vibrations  in  parts  as  inti- 
mately connected  with  it  as  are  the  trucks  running  upon  its  road- 
bed. The  electrically  operated  trucks  seem  also  to  pound  much 
more  seriously  over  frogs  and  crossings  than  do  trailer  trucks  or 
even  steam  locomotives.  This  may  be  due  to  the  greater  amount 
of  dead  weight  not  supported  by  springs  in  the  electrical  equip- 
ment. 


It  is  to  be  hoped  that  the  manufacturers  of  traction  motors  may 
see  their  way  clear  to  the  cor>struction  of  gearless  motors  for  this 
service.  Such  motors  have  been  tried  and  found  unsuitable  for  sur- 
face traction,  largely  on  account  of  the  comparatively  low  speed 
of  the  car  wheels  and  consequently  high  gear  ratio  needed  to  ob- 
tain a  peripheral  velocity  at  the  air  gap  sufficient  for  proper  motor 
output  without  too  great  a  weight  of  motor.  As  the  car  speed 
increases,  however,  the  gear  ratio  can  come  down  proportionately 
with  the  same  armature  speed.  With  suburban  and  elevated  service 
the  speeds  are  considerably  higher  than  can  be  maintained  on  pub- 
lic highways,  and  sufficiently  so  for  a  gear  ratio  approximately  one 
to  one. 


The  gearless  motor  is  not,  however,  as  easy  to  design  as  a  geared 
motor  with  a  ratio  of  one  to  one,  for  the  reason  that  with  the  gear- 
ing the- motor  centre  can  be  raised  above  the  wheel  centre  and  with 
the  same  clearance  between  the  motor  shell  and  track  considerably 
more  room  can  be  obtained  for  armature  and  field  magnets.  When 
the  motor  is  mounted  directly  upon  the  wheel  axle  tlie  parts  are 
very  much  cramped,  and  particularly  is  this  the  case  if  the  wheels 
are  small.  The  larger  the  wheels  the  greater  is  the  capacity  of  the 
motor  that  can  be  mounted  direct  and  the  greater  the  ratio  of  the 
speed  at  the  armature  periphery  to  the  speed  of  the  car  or  train, 
giving  a  double  increment  of  the  power  of  the  motor.  Large 
wheels  mean  high  trucks,  and  much  higher  trucks  than  now  used 
in  elevated  service  would  necessitate  some  modification  in  the  con- 
struction of  the  cars.  Some  English  roads  using  gearless  motors, 
notably  the  London  underground  lines,  construct  the  car  floors 
higher  at  the  ends  over  the  trucks  than  throughout  the  rest  of  the 
car,  sufficient  head  room  being  left,  however,  over  these  raised 
portions  of  the  floor  for  seats  for  passengers,  the  cars  themselves 
being  entered  through  side  doors  instead  of  at  end  platforms.  Such 
a  disposition  as  this  gives  an  opportunity  for  a  ready  enlargement 
of  the  wheels  by  a  considerable  extent.  Even  so,  however,  it  is 
difficult  to  get  in  a  truck  as  much  power  as  can  be  obtained  with 
gearing,  but  plenty  of  power  can  be  installed  under  the  car  for  its 
own  propulsion  and  by  means  of  a  multiple  unit  system  trains  can 
be  readily  propelled. 
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THE  SUCCESS  OF  THE  OPEN  CONDUIT  IN  NEW  YORK  CITV. 

About  one  year  ago  the  Metropolitan  Street  Railway  Company 
started  the  active  construction  work  of  a  complete  open  conduit 
electric  traction  system  to  be  extended  eventually  over  all  of  its 
voutes.  Rather  than  delay  the  operation  of  the  lines  electrically  unti; 
a  power  generating  and  distributing  system  of  the  enormous  mag- 
nitude necessary  for  driving  such  a  load  could  be  constructed,  the 
company  installed  two  temporary  power  stations,  the  interesting 
points  of  which  will  be  found  on  other  pages  of  this  issue.  The 
apparatus  in  these  temporary  stations,  aggregating  a  generating 
capacity  (Jf  almost  10,000  horse-power,  will  only  be  in  service  about 
a  year  and  then  discarded,  and  its  place  occupied  by  rotary  con- 
verters taking  power  from  the  high-tension  alternating  system. 
The  temporary  equipment  is  of  the  most  thorough  and  reliable 
type,  no  cheap  work  being  allowed  even  in  this  case  where,  if  any- 
where, economy  of  first  cost  might  be  considered  advisable.  The 
most  interesting  feature  of  it  all  is  that  the  company  should  see 
fit  to  install  such  an  expensive  equipment,  against  a  large  part  of 
which  depreciation  of  100  per  cent,  must  be  charged  and  a  very 
large  percentage  even  on  what  can  be  sold,  its  only  return  being 
the  increased  business  for  one  year  over  that  obtained  wUh  the 
former  equipment  of  horse-power,  and  to  a  certain  extent  the  good 
will  of  the  public. 

The  increased  business  due  to  the  improved  nature  of  the  ser- 
vice has  been  most  astonishing  in  its  magnitude,  even  to  the 
officials  of  the  company  themselves,  although  they  have  had  previ- 
ous experience  in  the  re-equipment  of  horse  car  lines  with  cable 
apparatus.  Where  small  horse  cars  jogged  along  with  a  fair  pat- 
ronage, double-truck  electric  cars  of  twice  the  capacity,  twice  the 
speed  and  one-third  the  headway  are  crowded  to  their  very  limit. 
The  company  has  met  the  public's  demands  by  constantly  adding 
to  the  service,  putting  on  cars  as  fast  as  they  could  be  built  and 
equipped  and  loading  up  every  new  generator  to  its  limit  as  soon 
as  it  was  ready  to  run.  The  improvement  in  service  is  so  great 
that  the  public  has  insistently  demanded  the  change  on  other  lines 
and  two  such  lines  reaching  the  shopping  districts  are  now  about 
ready  to  go  into  service.  The  mammoth  units  of  the  permanent 
power  station  will  not  be  ready  for  service  in  time  to  carry  the 
heaviest  winter  load  and  two  850-kw  generators  are  now  being 
hastily  erected  in  a  temporary  location  to  help  the  temporary  sta- 
tions, but  even  with  them  it  is  apparent  that  little  electrical  car  heat- 
ing can  be  done  during  the  rush  hours  of  the  winter  and  the  gener- 
ating stations  are  going  to  be  pretty  well  overloaded  from  dawn 
till  midnight.  The  traffic  has  largely  come,  of  course,  from  the 
Manhattan  elevated,  the  accessibility  of  the  surface  lines,  the  ex- 
tensive transfer  privileges  and  the  perfection  of  the  service  gener- 
ally taking  from  the  overhead  system  practically  all  of  the  short- 
haul  business,  leaving  it  only  the  long-distance  traffic,  in  which  its 
higher  speed  is  of  greater  value. 

Mchanically  and  electrically  the  conduit  system  on  these  lines 
has  been  proven  an  unqualified  success.  Troubles  wilh  the  plows 
and  underground  rails  are  much  less  frequent  than  wilh  the  over- 
head pole  and  trolley  wire.  The  nuisance  of  the  trolley  slii)piMg 
off  has  no  equivalent  disadvantage  in  the  undergroimd  system. 
the  plow  of  which  rcquire.i  no  attention  whatever  on  the  road.  It 
must  be  confessed,  however,  that  when  accidents  do  occur  to  con- 
duit apparatus  they  arc  likely  to  be  more  disastrous  than  cases  of 
trouble  with  the  overhead  trolley.  If  the  latter  becomes  deranKcd 
or  broken  it  is  readily  pulled  down  and  the  car  pushed  or  pullcil 
in  by  another,  but  accidents  to  the  plow  of  the  underground  sys- 
tem are  likely  40  choke  up  ihe  conduit  or  wedge  parts  lightly  in 
the  slot  and  to  require  consirlcrablc  work  to  clear  the  line  again 
for  operation.  No  trouble  has  been  experienced  frnni  water  or 
snow  and  apparently  but  lilllc  trouble  from  spreading  of  the  con- 


ductor rails  or  failure  to  make  contact  from  any  cause.  An  inci- 
dental advantage  of  the  conduit  system  of  no  little  importance  is 
the  solidity  of  the  roadbed,  due  to  the  depth  and  massive  nature 
01  the  concrete  conduit  walls,  which  with  the  yokes  form  a  most 
perfect  foundation  for  the  track.  A  feature  of  the  switches  and 
crossings  from  which  some  trouble  might  have  been  anticipated  is 
the  necessary  break  in  the  continuity  of  the  conductors,  cutting  off 
power  from  the  car  for  short  distances  at  these  points.  To  be  sure 
this  is  somewhat  of  a  nuisance  at  night  to  passengers  who  are  read- 
ing, as  the  lights  go  out  with  annoying  frequency  on  a  complicated 
crossing.  The  attention  of  the  motorman  is  also  distracted  to  a 
certain  extent  from  his  other  cares  at  these  points  by  the  neces- 
sity of  turning  off  the  power  before  his  plow  reaches  each  such 
break  and  turning  it  on  immediately  after  leaving  the  break,  and 
of  preventing  his  car  from  stopping  in  the  open  circuit  position,  in 
which  case  it  could  not  again  be  started.  This  requirement,  how- 
ever, seems  to  give  no  trouble  in  practice. 


COMBINED  STREET  AND  PRIVATE  RIGHT  OF  WAY  TRACTION. 

One  of  the  most  notable  features  of  the  instances  in  which  elec- 
tric power  has  l;een  up  to  the  present  adopted  for  traction  pur- 
poses on  private  rights  of  way  is  the  fact  that  through  service  is, 
as  a  rule,  given  from  the  streets  either  at  one  or  the  other  terminal 
c<r  both,  the  same  cars  running  on  the  public  highways  and  the 
private  right  of  way.  This  is  notably  the  case  in  two  such  instal- 
lations described  in  other  columns  of  this  paper,  one  operating  be- 
tween Buffalo  and  Lockport,  N.  Y.,  and  the  other  between  Brook- 
lyn and  the  seashore.  In  both  instances  the  existing  street  railway 
systems  serve  as  a  distributing  network,  over  which  the  cars 
spread  to  various  destinations  after  leaving  the  high  speed  through 
line. 


In  general  it  may  be  stated  that  in  all  interurban  traffic  but  a 
small  percentage  of  the  passengers  comes  from  the  immediate 
neighborhood  of  any  one  terminal  station,  and  the  ideal  service  is 
one  that  will  give  a  passenger  an  opportunity  to  ride  without  a 
change  of  cars  from  ihe  street  corner  nearest  to  his  point  of  de- 
parture to  the  street  corner  nearest  his  destination  in  the  other  city. 
The  majority  of  the  run  should  be  covered  at  high  speed,  and  if 
so  the  slow  speed  incident  to  the  terminal  collection  and  distribu- 
tion of  passengers  is  not  a  serious  objection.  Steam  railroads  are 
unfitted  for  this  service  owing  to  the  impossibility  of  manipulating 
their  rolling  stock  through  the  public  streets,  and  street  railway 
systems  other  than  electric  are  also  unfitted  owing  to  their  ina- 
bility to  operate  economically  and  satisfactorily  over  private  rights 
of  way.  The  electric  service  combining  street-railway  lines  as  sort 
of  terminal  feeders  and  the  routes  over  private  right  of  way  as 
intermediate  express  trunk  lines  approaches  most  nearly  to  this 
ideal  desideratum. 


CIRCUIT  BREAKERS   VERSUS  FUSES. 

It  is  becoming  customary  to  use  circuit  breakers  instead  of 
switches  to  open  and  close  main  circuits,  this  probably  being  due  to 
the  fact  that  it  is  easier  to  trip  the  trigger  of  a  circuit  breaker  than 
to  pull  out  a  heavy  switch.  This  practice,  although  prompted  by 
laziness,  is  to  be  commended,  as  the  carbon  brake  of  the  circuit 
breaker  removes  the  arc  from  the  main  contacts  to  a  point  where  it 
does  no  harm.  Double  pole  circuit  breakers,  made  u])  in  such  a 
way  that  the  two  sides  can  be  independently  closed,  require  no 
switches  in  scries  wilh  them,  since  the  first  pole  restored  acts  as  a 
safety  when  the  second  is  closed,  unless  double-throw  or  change- 
over coiuieclions  have  to  be  made  in  the  circuit.  Even  in  this  case 
the  circuit  breaker  can  always  be  opened  in  ahead  of  the  switch, 
eliminating  the  arc  from  the  switch  contacts.  It  might  be  well  for 
the  niaiiulaclurers  of  this  type  of  apparatus  to  get  up  double-throw, 
single,  double  or  triple  pole  circuit  breakers,  which  could  he  used  in 
place  of  the  present  circuit  breakers  and  switches. 
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The  Feeding  of  the  New  York  &  Sea  Beach  Railway. 

One  of  llic  most  popular  routes  to  Coney  Island  is  a  road  which 
has  been  in  service  a  great  many  years,  with  trains  drawn  by  steam 
locomotives,  and  known  as  the  New  York  &  Sea  Beach  Railway. 
The  road  is  6  miles  in  length,  starting  from  the  water  front  near 
Sixty-filth  Street,  Brooklyn.  Last  winter  the  Brooklyn  Heights 
J^ailroad  Company  obtained  control  of  this  road  and  decided  to 
equip  it  electrically  and  give  a  through  service  over  its  street  lines 
and  the  Sea  Beach  route  to  the  island.  The  problem  of  feeding 
current.-,  for  this  road  was  a  rather  difficult  one,  and  was  rendered 
more  sc  by  the  necessary  haste  in  the  construction  of  the  appa- 
ratus. The  nearest  station  of  the  Brooklyn  Heights  system  was 
the  Soudierti  Station,  situated  at  the  foot  of  Fifty-second  Street, 
Brooklyn,  and  equipped  with  twelve  four-pole  generators  belted 
in  paiis  to  Corliss  engines.  It  was  proposed  at  first  to  supply  the 
new  line  and  one  other  long  route  to  the  seashore  by  means  of  a 
high-tension  multiphase  and  rotary  system,  and  complete  designs 
were  worked  out  with  this  end  in  view.  The  poles  even  were 
erected  for  carrying  the  overhead  high-tension  lines.  The  scheme 
contemplated  the  use  of  the  alternating  system  for  supplying  an 
other  load  in  winter,  the  sub-station  apparatus  to  be  made  port- 
able for  this  purpose;  but  the  plan  had  to  be  abandoned  for  two  rea- 
sons— one,  the  inability  to  obtain  franchises  for  the  transmission 
line,  and  the  other  the  difficulty  in  obtaining  the  equipment  in  the 
short  time  allowable,  since  such  apparatus  is  not  as  yet  thorough- 
ly standardized,  and  the  manufacturing  companies  are  not  able  to 
give  prompt  deliveries.  The  booster  system  was  then  adopted  a^ 
tlie  only  alternative,  and  the  method  of  connecting  up  the  lines, 
fcedeis  and  boosters  constitutes  rather  a  novelty  in  electric  railway 
practice. 

It  was  anticipated  that  the  traffic  would  be  limited  only  by  the 
capacity  of  the  line,  the  service  10  be  rendered  by  twelve-bench 
open  double-truck  cars,  weighing  about  10  tons  each,  running  at 
about  30  miles  per  hour,  and  operated  without  trailers,  with  a  min- 
imum headway  of  20  seconds.  It  was  calculated  that  this  would 
call  for  a  maximum  load  of  about  2200  amperes.  The  closeness 
with  which  such  estimates  can  be  made  is  well  illustrated  in  this 
case  by  the  fact  that  the  loads  at  the  maximum,  periods  vary  from- 
2000  to  2300  amperes.  Three  hundred  and  fifty  cars  are  in  service 
over  this  route,  the  cars  leaving  the  private  right  of  way  at  the 
Brooklyn  end  and  spreading  to  various  terminals,  such  as  the  New 
Yori<  end  of  the  bridge,  various  ferries,  etc.  The  headway  has 
reached  a  minimum  of  14  seconds,  but  without  dangerous  over- 
crowding, owing  to  the  nature  of  the  road  and  its  consequent  ab- 
sence of    interference  from  other  traffic. 

The  two  trolley  wires  of  00  cross-section  are  continued  through 
from  one  end  of  the  line  to  the  otiier  without  a  break,  and  are  re- 
inforced by  what  is  known  as  a  "side  feeder"  of  0000  cross-section, 
tapped  into  them  at  various  points,  this  0000  line  being  more  prop- 
erly called — in  conformity  with  the  terminology  of  lighting  sys- 
tems--a  main  than  a  feeder.  Its  purpose  in  conjunction  with  the 
trolley  wires  is  to  distribute  any  local  load  over  the  various  feed- 
ers proper,  which  are  tapped  into  the  line  at  several  points.  For 
the  two  miles  of  the  line  nearest  the  station  the  size  of  the  so- 
called  "side  feeder"  is  increased  to  500,000  cm,  and  it  becomes  a 
feeder  connected  directly  with  the  station  bus  bars  and  supplying 
some  300  amperes  from  the  latter.  The  rest  of  the  line  is  supplied 
by  means  of  one  0000  and  three  soo,ooo-cm  feeders  tapped  into  the 
"side  feeders"  and  trolley  lines  at  four  points.  At  times  of  light 
loads  all  these  feeders  are  directly  connected  with  the  station  bus 
bars,  on  which  the  voltage  rises  to  about  580  volts  above  ground, 
but  on  Sundays,  holidays  and  other  times  of  especially  heavy 
loads  two  special  engine-driven  boosters  are  started  in  the  sta- 
tion, the  two  shorter  feeders  being  fed  through  one  of  these  boost- 
ers and  the  two  longer  feeders  through  the  other.  Economy  of 
power  is  of  little  importance  in  this  service,  owing  to  the  short 
duration  of  the  heavy  loads  during  the  year,  and  hence  the  feeders 
were  proportioned,  not  to  keep  the  drop  within  any  predetermined 
limit,  but  only  of  sufficient  size  to  safely  carry  the  currents  which 
it  was  estimated  would  be  thrown  upon  them.  The  boosters,  then, 
were  specified  of  suflicient  voltage  to  overcome  the  feeder  drop 
with  this  maximum  current,  the  one  requirement  of  the  whole  sys- 
tem being  the  maintenance  of  500  volts  at  all  points  on  the  line  for 
Bpocd  considerations.  The  two  boosters,  which  arc  of  a  capacity 
of    1000  amperes  each,  can  build  up  about  350  volts  at  full  load. 


Owing  to  the  nature  of  the  distribution  described  above,  there  be- 
ing no  section  insulators  and  the  boosters,  with  their  respective 
feeders,  being,  so  to  speak,  in  multiple  with  each  other  on  a  bus 
bar  consisting  of  the  trolley  wires  and  "side  feeder,"  it  was  con- 
sidered advisable  not  to  wind  the  boosters  with  plain  series  fields, 
in  which  case  one  machine  might  happen  to  back  current  through 
and  reverse  the  other.  They  are,  therefore,  compound  wound,  the 
series  ampere  turns,  however,  being  somewhat  greater  than  the 
shunt  ampere  turns.  The  shunt  winding  is  supplied  with  current 
taken  betweeen  the  bus  bar  and  ground,  so  as  not  to  be  affected  by 
the  rise  and  fall  of  the  booster  voltage.  The  two  machines  are 
eighi-polar,  rated  at  350  kilowatts,  run  at  250  r.  p.  m.,  and  were 
built  by  the  General  Electric  Company.  One  of  them  is  direct- 
coupled  to  a  Westinghouse  compound  500-hp  engine,  and  the  other 
is  belted  to  a  similar  engine,  the  latter  arrangement  being  due  to 
the  fact  that  a  machine  suited  for  direct  coupling  could  not  be 
supplied  in  time  to  start  the  line.  The  plans  were  only  approved 
in  March,  the  machines  were  ordered  about  the  first  of  April  and 
th_e  line  was  running  May  29.  Two  other  boosters  are  also  in  use 
in  the  same  station  for  long  feeders  at  times  of  heavy  load,  the 
machines  being  standard  500-volt  dynamos  and  used  in  multiple 
V,  ith  the  rest  of   the  equipment  at  other  times. 

The  arrangement  of  the  feeders  described,  above  differs  from 
that  ordinarily  used  with  boosters  in  that  each  booster  does  not 
drive  its  own  load  separated  from  the  rest  of  the  system  by  section 
insulators,  but  the  two  boosters  work  not  only  in  multiple  with 
each  other  but  with  a  direct  feeder  from  the  main  bus  bar.  This 
airangemcnt  helps  greatly  in  the  distribution  of  the  load  and  the 
equalization  of  concentrated  heavy  loads  over  the  whole  equip- 
ment of  the  station.  The  same  principle  is  applied  so  far  as  pos- 
sible to  the  whole  system  of  the  Brooklyn  Heights  Railway,  the 
overhead  lines  being  tied  together  to  an  extent  limited  only  by  the 
capacity  of  the  main  generators— that  is  to  say,  the  capacity  of  all 
the  circuit  breakers  supplying  the  feeders,  which  are  tied  togethef 
in  one  section,  should  be  less  than  the  capacity  of  the  machines, 
otherwise  the  machine  breakers  will  come  out  on  short  circuit, 
shutting  down  the  whole  system  supplied  from  that  station.  Even 
these  large  sections  are  now  to  be  cross  connected  by  the  use  of 
fused  or  circuit-breaker  junctions. 

The  hasty  but  satisfactory  equipment  of  the  Sea  Beach  line  re- 
tlects  no  little  credit  on  the  chief  engineer  of  the  line,  Mr.  J.  C. 
Brackenridge,  and  also  upon  the  electrical  engineer,  Mr.  R.  P. 
Brown. 


Overhead  Switches  on  the  Brooklyn  Bridge. 

The  four  loops  forming  the  New  York  terminus  of  the  trolley 
lines  coming  across  the  Nev/  York  and  Brooklyn  Bridge  have  given 
no  little  trouble  in  the  trolley  switches.  The  trolley  lines  are  nec- 
cssaiily  low,  owing  to  the  structure  under  which  the  cars  run,  and 
the  trolley  poles  are  consequently  pressed  down  until  almost 
horizontal.  The  sharp  curves  necessary  to  enter  between  the  col- 
umns supporting  the  structure  overhead  bring  sharp  bends  into  the 
overhead  wire,  and  twist  the  wheel  flanges  at  many  points  consid- 
erably out  of  the  general  direction'  of  the  wire  which  they  must 
follow.  The  trolleys  continually  run  off  at  these  curves  and  miss 
the  switches  to  the  various  loops. 

An  ingenious  remedy  for  this  is  now  being  tried  on  one  of  the 
incoming  switches  and  curves.  The  arrangement  consists -simply 
of  a  shallow,  inverted  metal  trough,  about  I  foot  in  width,  with 
downwardly  projecting  flanges  to  keep  the  trolley  from  running  off 
at  the  sides,  against  which  the  flanges  of  the  trolley  wheel  can  run 
and  from  which  they  can  collect  current.  *The  trough  narrows  at  its 
ends  in  a  V  shape,  which  guides  the  trolley  wheel  onto  the  wire. 
starling  from  the  point  of  the  V.  At  switches  the  trough  is  full 
width,  so  that  if  the  trolley  wheel  follows  the  car  with  any  accuracy 
at  all  it  cannot  go  wrong  at  these  points.  The  arrangement  is  not 
unsightly  in  this  particular  instance,  owing  to  the  fact  that  it  is  un- 
der co\cr.     Its  operation  appears  to  be  very  satisfactory. 


The  Output  of  the  Calumet  and  Hecia  Mines. 


The  statement  of  the  Calumet  &  ITecla  Mining  Company  for  the 
year  ending  April  30,  1898,  gives  the  product  in  refined  copper  as 
amounting  to  4.S,I94  tons,  that  for  the  [irevious  year  being  46,238 
tons;  at  the  price  of  liyi  cents  per  pound  this  gives  a  valuation  of 
the  annual  output  of  over  $9,000,000. 
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Electric  Traction  Between  Buffalo  and  Lockport. 


The  most  recent  application  of  electricity  to  a  road  built  on  a 
private  right  of  way  and  formerly  operated  by  steam  locomotives 
was  inaugurated  on  Monday,  August  15,  on  the  branch  line  of  the 
Erie  Railroad  which  runs  from  Tonawanda  to  Lockport,  N.  Y., 
feeding  into  the  main  line  of  that  road.  The  service  i?  of  a  mixed 
type,  the  passenger  traffic  being  carried  on  by  trolley  cars  and  the 
freight  service  by  electric  locomotives. 

The  operating  company  is  the  Buffalo  &  Lockport  Railway 
Company,  of  which  Mr.  W.  Caryl  Ely,  first  vice-president  of  the 
American  Street  Railway  Association,  is  president,  and  Mr.  Burt 
Van  Horn,  general  manager  of  the  Buffalo  &  Niagara  Electric 
Railway  Company,  is  manager.  C.  K.  Marshall,  superintendent 
of  the  Buffalo  &  Niagara  Falls' Electric  Railway  Company,  will 
also  be  superintendent  of  the  new  company. 

The  Buffalo  &  Lockport  Railway  Company  was  organized  in 
.•\pr:l,  1898,  for  the  purpose  of  connecting  the  cities  of  Buffalo 
and  Lockport,  N.  Y.,  by  means  of  a  first-class  high-speed  elec- 
tric railway.  It  has  acquired  by  purchase  the  road  formerly  owned 
by  the  Lock  City  Electric  Railroad  Company,  consisting  of  5J/2 
miles  of  first-class  single  track  running  through  the  principal 
streets  of  the  city  of  Lockport,  with  its  equipment  for  local  busi- 
ness. It  has  also  acquired  by  a  ninety-nine  year  lease  the  Lock- 
port  branch  of  the  Erie  Railroad  from  Lockport  to  North  Tona- 
wanda, N.  Y.,  consisting  of  I3j^  miles  of  single  track  from  Lock- 
port  to  North  Tonawanda,  with  side  tracks  and  switches  at  way 
stations  and  terminals.  This  road  when  a  part  of  the  system  of 
the  New  York,  Lake  Erie  &  Western  Railroad  was  operated  by 
four  steam  locomotives.  The  schedule  gave  about  eight  trains  per 
day  each  way  between  the  principal  stations,  and  a  much  less 
number  for  the  less  important  places.  Passengers  went  through 
from  Lockport  to  North  Tonawanda,  from  which  point  they 
reached  Buffalo  or  Niagara  Falls. 

The  Buffalo  &  Lockport  Railway  Company  has  also  acquired 
by  purchase  the  roads  formerly  owned  by  the  Buffalo,  Kenmore 
&  Tonawanda  Railway  Company  and  by  the  Buffalo,  Elmwood 
Avenue  &  North  Tonawanda  Railway  Company,  consisting  of  7J^ 
miles  of  single  track  between  Buffalo  and  North  Tonawanda  and 
1  mile  of  single  track  within  the  city  of  Buffalo.  By  these  tracks 
it  makes  connections  with  the  tracks  of  the  Buffalo  Railway 
in  the  latter  city.  The  total  length  of  the  tracks  owned  or  leased 
by  the  company  is  29  miles. 

By  traffic  contracts  with  the  Buffalo  Railway  Company  and  the 
Buffalo  and  North  Tonawanda  Electric  Railway  this  company 
thus  provides  a  through  line  from  all  parts  of  Lockport  to  all 
parts  01  Buffalo,  and  also  between  Lockport  and  Niagara  Falls. 
It  will  do  all  the  freight,  mail  and  express  business  of  the  Erie 
Railroad  between  Lockport  and  North  Tonawanda,  and  will  in 
many  ways  become  a  component  part  of  the  Erie  system.  The 
cars  and  trains  between  Buffalo  and  Lockport  run  direct  to  the 
main  station  of  the  Erie  Railroad  at  North  Tonawanda,  and  the 
sight  of  the  steam  and  electric  systems  side  by  side  at  this  point 
and  doing  business  through  the  same  train  yard  is  a  novel  one. 

Work  was  commenced  May  17,  1898,  and  at  midnight  on  Sun- 
day, August  14,  the  steam  service  was  suspended.  Nothing  has 
since  occurred  to  mar  the  perfect  and  punctual  operation  of  the 
road  on  the  new  schedule.     It  is  already  doing  a  heavy  business. 

Power  is  obtained  from  the  Niagara  Falls  Power  Company  by 
tapping  its  long  distance  transmission  line  between  Buffalo  and 
Niagara  Falls  at  a  point  between  ".he  Falls  power  house  and  the 
station  of  the  Buffalo  &  Niagara  Falls  Electric  Railway  Com- 
pany at  Tonawanda.  It  is  carried  at  a  pressure  of  10,500  volts 
alternating  current  over  three  No.  0000  bare  copper  wires  on 
triple  petticoat  insulators  «ct  on  cedar  poles,  to  the  rotary  con- 
verter sub-station  located  in  a  new  power  house  at  the  Lockport 
terminal  of  the  old  Eric  branch.  Here  it  is  led  into  six  iso-kw 
.italionary  transformers  of  the  air-blast  type,  similar  in  construc- 
tion and  operation  to  those  installed  in  the  Niagara  Street  power 
home  of  the  Buffalo  Street  Kailway.  In  these  the  pressure  Is 
rrdurod  to  .150  volts,  and  at  ihi?  pressure  the  current  passes  to 
two  rotary  converters,  where  it  is  converted  into  continuous  cur- 
rent at  500  volt«.  The  rotary  converters  arc  standanl  General 
Electric  »lx-polc  400-kw  500  r.  p.  m.  machines.  The  switchboard 
is  of  the  standard  panel  type,  and  consists  of  one  hiRh  tension 
pane!  (or  the  high-potcniial  transmission,  two  low-tension  panels 
(or  the  alternating  current  aide  o(  the  rotarlei,  two  "K"  direct- 


current  railway  panels  for  the  direct  current  sides  of  the  rotaries, 
and  two  transformer  panels.  The  air  blast  for  the  transformers  is 
furnished  by  a  blower  built  by  the  Buffalo  Forge  Company  and 
driven  by  a  Ij^-kw  motor. 

The  switches  for  the  high-tension  current  are  of  the  quick- 
break  type,  each  blade  being  separated  from  its  next  neighbor  by 
a  marble  barrier.  The  blades  are  pulled  open  by  means  of  a  hooked 
stick,  the  hook  being  inserted  in  an  eyelet  into  the  end  of  the 
blade.  The  fuses  on  the  high-potential  circuits  are  of  the  expul- 
sion type,  in  which  the  fuse  is  held  between  two  springs,  so  that 
at  the  moment  of  fusing  the  two  ends,  between  which  the  arc 
would  ordinarily  spring,  are  instantaneously  pulled  apart.  Each 
of  the  direct-current  panels  is,  of  course,  equipped  with  an  auto- 
matic circuit  breaker.  The  line  is  protected  by  G.  E.'  lightning 
arresters  of  the  short-gap  type,  placed  on  the  wall  of  the  sub- 
station, where  the  high-potential  transmission  wires  enter  the 
building. 

As  soon  as  the  present  plant  is  completed  another  rotary  con- 
verter sub-station  will  be  erected  at  Tonawanda,  taking  current 
also  from  Niagara  Falls. 

From  the  starting  point  in  Buffalo  to  the  city  limits  the  cars  are 
operated  by  current  from  the  Buffalo  Railway  Company's  station. 
The  new  converter  sub-station  at  Tonawanda  will  feed  7  miles 
to  Lockport  and  half  way  in  the  direction  of  Niagara  Falls,  the 
converters  at  Niagara  Falls  feeding  half  way  back  to  Tonawanda. 
The  arrangement  will  be  such  that  the  Buffalo  &  Lockport  Rail- 
way system  can  give  current  to,  or  take  it  from,  the  system  of  the 
Buffalo  &  Niagara  Falls  Electric  Railway.  The  Lockport  con- 
verter station  will  then  feed  back  7  miles  to  Lockport  and  supply 
current  also  to  the  city  lines  in  Lockport  itself. 

The  new  rolling  stock  consists  of  two  36-ton  electric  locomo- 
tives, supplied  by  the  General  Electric  Company,  for  freight  ser- 
vice, and  ten  electric  motor  cars  mounted  on  eight  wheels  and 
built  by  the  J.  G.  Brill  Company,  of  Philadelphia,  for  passenger 
service. 

The  theory  of  handling  the  passenger  service  has  been  entirely 
changed  from  that  in  force  with  steam  traction.  Instead  of  long 
intervals  between  trains  the  cars  are  run  on  half-hour  headway. 
This  requires  five  cars  to  operate  the  25  miles  between  Lockport 
and  Buffalo.  The  speed  is  high.  Over  their  own  right  of  way  the 
cars  ran  on  their  first  trip  at  the  rate  of  50  miles  per  hour,  in- 
cluding stops.  The  running  time  from  Lockport  to  Tonawanda 
is  twenty-six  minutes;  to  Buffalo,  one  hour  and  fifteen  minutes. 
In  this  trip  thirty-three  minutes  are  spent  in  the  city  of  Buffalo 
in  a  distance  of  6  miles,  where  the  speed  has  to  be  kept  low  to 
conform  to  city  ordinances.  Even  with  this  drawback,  however, 
it  is  expected  that  in  the  near  future  the  running  time  between 
Buffalo  and  Lockport  will  be  reduced  to  one  hour. 

The  passenger  and  smoking  combination  cars  are  31  feet  8 
inches  long  over  the  end  panels,  and  with  platforms  4  feet  6  inches 
long  measure  42  feet  4  inches  over  the  buffers.  The  platforms 
arc  inclosed  by  round-end  vestibules  with  openings  on  the  diag- 
onally opposite  corners  of  the  cars.  Hingtd  doors,  which  fold 
back  against  the  vestibules,  completely  inclose  the  platforms  when 
desired.  Folding  gates  are  also  provided  turning  back  against 
the  outside  of  the  vestibule.  The  car  is  divided  into  two  com- 
partments, one  of  which  is  used  for  smokers  and  is  separated  from 
the  remainder  of  the  car  by  a  partition  having  glass  windows  on 
each  side  of  the  sliding  door.  All  the  seats  have  spring  cushions. 
The  inside  finish  of  the  car  is  cherry,  with  chipped  glass  beveled 
edges  in  the  ventilators.  The  cars  arc  also  fitted  with  electric 
heaters,  a  small  one  under  each  scat,  and  also  push  buttons. 

These  cars  arc  run  on  "T"  rails  at  a  speed  that  will  enable  them 
to  average  45  to  50  miles  per  hour.  Electric  brakes  arc  provided 
upon  each  axle,  the  discs  being  cast  upon  the  wheels  themselves. 

The  baggage  and  passenger  combination  cars  arc  especially 
adapted  to  high-speed  service.  They  have  a  passenger  compart- 
ment with  a  seating  capacity  of  twenty-eight  and  a  baggage  com- 
partment. The  car  body  is  31  feet  8  inches  long  over  the  end 
panels,  7  feet  8  inches  wide  at  the  sills,  and  8  feet  wide  at  the  wid- 
est point.  The  platforms  arc  4  fi'ot  6  inches  long.  The  total 
length  over  the  angle  iron  buffers  is  37  feet  TO  inches.  Cars  and 
trucks  arc  frotn  the  shops  of  the  J.  G.  Brill  Company,  Pliila<l<-lphia. 

Each  car-  is  equipped  with  tour  G.  F..-S7  (52  horse -power)  mo- 
tors and  B-8  controllrrs.  The  cqiiiimirnl  is  similar  to  that  on  the 
new  cars  used  on  the  long-distance  lines  of  tlic  North  Jersey 
Street  Railway  Company,  of  Newark,  N.  J.  The  weight  of  each 
car  loaded  is  (rom  20  to  25  tons. 
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The  two  locomotives  have  been  built  for  the  purpose  of  hand- 
ling the  freight  business  of  the  road  exclusively.  The  road  being 
a  feeder  to  the  main  Erie  system  the  freight  traffic  is  considera- 
ble. To  haul  it,  therefore,  powerful  locomotives  were  necessary, 
and  in  them  the  General  Electric  Company,  which  alone  has  had 
any  experience  in  building  large  electric  locomotives,  has  incor- 
gorated  such  improvements  as  the  actual  operation  of  its  locomo- 
tives on  the  Baltimore  &  Ohio  Railroad,  the  New  York,  New 
Haven  &  Hartford  Railroad  and  the  Hoboken  Shore  Road  has 
dictated. 

The  design  follows  closely  that  of  the  locomotives  just  men- 
tioned, two  sloping  shields  being  placed  one  on  each  side  of  a 
central  cab,  the  whole  carried  on  two  swiveled  trucks.  The  cab 
frame  is  made  of  ij^-inch  x  ij^-inch  angles,  covered  with  a 
sheathing  of  one-eighth-inch  iron. 

Tlie  platform  or  main  frame  is  built  up  of  8-inch  channels  run- 
ning the  entire  length  of  the  platform,  and  securely  riveted  to 
cross  plates  at  the  ends  directly  over  the  centre  truck  bearings. 
Heavy  oak  buffer  beams,  to  which  are  attached  draw  heads  and 
pilots,  are  secured  to  the  ends  of  the  platform.  The  trucks  have 
swing  bolsters,  supported  by  elliptical  springs,  and  the  truck 
frames  are  built  up  of  forged  and  rolled  iron  securely  bolted  and 
riveted  together,  the  pedestals  being  made  of  cast  steel.  The 
truck  proper  rests  on  coil  springs,  supported  by  equalizing  bars. 
The  wheels  are  36  inches  in  diameter,  with  steel  rims  and  iron 
centres.  _ 

The  locomotives  are  each  equipped  with  four  G.  E.-55  motors. 
The  drawbar  pull  at  full  speed  is  approximately  3400  pounds, 
handling  a  340-ton  train  at  about  15  miles  per  hour.  The  motors 
are  rated  each  at  about  160  horse-power.  As  the  maximum  speed 
required  is  quite  low-,  two  motors  are  at  all  times  connected  in 
series. 

The  controller  is  of  the  K-24  type,  with  cut-out  w'iring  modified 
to  fit  the  special  requirements  of  the  equipment  in  regard  to 
speed.  Outside  the  resistance  points  only  two  combinations  of 
the  motors  are  possible,  the  first  throwing  all  four  motors  in 
series,   and   the   second   or   running  position     placing  motors   No. 


tie,    bell,    air-blast    sanding    device,    air    pump,    magnetic    circuit 
breaker,  magnetic  switch,  lightning  arrester,  electric  lights,   etc. 
The  locomotives  have  already  been  subjected  to  several  severe 


Interior    of  Sib-statio.v,    Showing    Rotary,    St.\tionarv    Trans- 
former AND   Switchboard. 

tests.  They  are  specified  to  be  capable  of  hauling  trains  of  300 
tons  weight,  exclusive  of  the  locomotive,  which,  estimating  the 
average  car  at  30  tons,  would  mean  a  train  of  ten  cars.  The  loco- 
motives have  already  proved  themselves  equal  to  hauling  as  many 


Electric  Locomotive  Hai-ling  Fklight  Train  at  Lockport. 


1  and  No.  3  in  series,  and  the  pair  in  multiple  with  motors   No. 

2  and  No.  4  similarly  connected. 

The  locomotives  are  equipped  with  pneumatically  controlled 
trolleys.  With  this  arrangement  it  is  no  longer  necessary  for 
the  engineer  or  helper  to  leave  the  cab  to  replace  the  wheel  on 
the  wire  or  reverse  the  trolley.  This  is  eflfected  by  a  handle  con- 
veniently placed  over  the  engineer's  head.  The  downward  mo- 
tion is  obtained  by  admission  of  air  to  a  cylinder,  the  piston  of 
which  in  moving  compresses  the  spring  holding  the  pole  in  place 
when  running.  The  upward  motion  is  accomplished  by  the  spring 
and  the  movement  sideways  by  hand,  both  pole  and  handle  being 
on  a  swivel  plate. 

The  balance  of  the  equipment   consists  of  air  brakes,  air  whi?- 


as  twenty-eight  loaded   freight  cars  at  the   specified   speed   of   15 
miles  an  hour. 

The  transformation  of  this  line  from  steam  to  an  electrically  op- 
erated road  marks  an  important  step  in  the  employment  of  current 
on  the  steam  road.  If  in  its  operation  it  successfully  attains  the 
results  expected,  it  will  conclusively  prove  that  electricity  can  be 
economically  applied  to  the  operation  of  branches  and  feeders  of 
steam-trunk  line  systems.  It  would  be  too  much  to  expect  an  im- 
mediate conversion  of  these  latter  main  lines  from  steam  operation 
to  operation  by  electricity,  but  with  electric  locomotives  and  motor 
cars  profitably  carrying  on  both  freight  and  passenger  traffic  on 
their  feeders,  the  entering  wedge  will  be  driven  still  further  and 
the  ultimate  result  will  be  bv  so  much  nearer  of  attainment. 
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The  Largest  Induction  Motor  in  America. 


Temporary  Power   Stations   of   the   Metropolitan   Street  Rail- 
way Company. 


In  connection  with  the  brief  description  and  illustration  in 
The  Electrical  World  of  August  27  of  the  largest  induction 
motor  in  the  world,  made  by  Brown,  Boveri  &  Co.,  Baden,  Swit- 
zerland, the  largest  machine  of  this  type  in  America  may  be  of  in- 
terest. It  consists  of  a  motor  rated  at  500  horse-power,  built  by 
the  Westinghouse  Electric  &  Manufacturing  Company.  It  is  of  the 
company's  standard  Type  C  wound  for  three-phase  supply  at  7200 
alternations  per  minute  and  400  volts.  It  has  36  poles,  giving  it  a 
magnetic  speed  of  200  r.  p.  m.,  and  is  designed  for  4  per  cent,  slip 
at  full  load.  The  secondary  is  wound  with  a  short-circuited  squir- 
rel cage  bar  winding,  the  primary  being  also  bar  wound,  and  it  is 
to  be  started  by  the  Westinghouse  standard  method  of  starting 
motors  with  short-circuited  secondaries,  namely,  the  use  of  a  so 
called  auto-starter,  consisting  of  a  set  of  transformers  by  which 
the  primary  windings  can  be  given  a  lower  voltage  until  the  motor 


The  surface  car  lines  on  Manhattan  Island  in  New  York  city  arc 
raoidly,  as  every  one  interested  in  street  railway  matters  knows, 
being  equipped  with  an  open  conduit  electrical  equipment.  The 
Metropolitan  Street  Railway  Company,  which  operates  almost  the 
entire  mileage  of  surface  lines  in  Manhattan  Borough,  started 
about  one  year  ago  to  install  this  system  on  its  lines,  after  a  two 
years'  experiment  with  a  few  short  lines  in  Harlem.  Along  with 
the  track  work  the  company  commenced  the  construction  of  a  cen- 
tral power  station  designed  for  an  ultimate  capacity  of  70,000  horse- 
power, and  let  contracts  for  the  equipment  of  about  two-thirds  of 
this  capacity.  The  construction  of  this  .station  is,  however,  on  ac- 
count of  its  magnitude,  progressing  but  slowly,  and  to  carry  the 
l.wd  in  the  meantime  the  company  put  in  two  te.mporary  power  sta- 
ti'ms.   one  on   Twenty-fifth   Street  and  one  on   One   Hundred  and 


A  500-11P  Induction  Motok,  Its  Inikknai,  Rotaiinc.  SixoNnARv  and  Exteunai.  Stationakn    Pumakv. 


has  gained  considerable  speed,  when  they  can  be  thrown  directly 
on  to  the  mains.  The  motor  is  stated  to  be  designed  to  develop 
a  starting  torque  of  2%  times  the  full  load  rated  torque.  The 
power  factor  is  given  as  93  per  cent,  at  full  load,  which  is  appar- 
ently a  satisfactory  figure,  considering  the  low  peripheral  speed. 
The  dimensions  of  the  motor  arc:  Height,  10  feet  ^  inches;  flonr 
-pace  occupied.  0  feet  6  inches  by  3  feel  6  inches;  diameter  at  the 
.-lir  gap,  7  feet,  and  the  weight  is  4;j,ooo  pounds.  The  weight  of 
^hc  Swiss  machine  mentioned  above,  which  is  rated  at  1000  horsc- 
[lower,  is  27  tons,  which  is  obviously  considerably  less  than  double 
the  weight  of  the  American  m.ichinc,  The  peripheral  speed  of  the 
American  machine  is,  however,  much  smaller  than  that  of  the 
other,  since  ihc  diameter  of  the  air  gap  of  the  latter  is  apparently 
at  least  J  feet  and  the  speed  is  given  as  550  revolutions  per  minute, 
rilmosl  three  times  that  of  the  American  machine,  giving  n  periph- 
crnl  tperd  at  least  Jo  per  cent,  gr'aler.  The  American  machine 
is  tn  be  rniipled  dirertly  to  a  line  shaft  driving  a  mill  in  Mexico. 


ri)iiy-si\lli  Street.  The  track  work  was  actively  hcuun  in  .\ukusI. 
'897,'*  and  the  first  line  was  opened  in  November.  Other  lines 
were  quickly  added,  cars  purchased  and  generators  erected  to  supply 
ihcni,  but  the  magnitude  of  the  traffic  has  exceeded  all  expecta- 
tions. The  temporary  equipment';  mentioned  are  already  loaded, 
two  more  lines — namely,  the  .Sixth  and  Eighth  Avenue — are  now 
about  ready  to  be  put  in  service,  and  winter,  with  its  acconipaui- 
meiit  of  power  consumed  in  car  healers,  is  imt  very  far  distant.  The 
first  big  generator  of  the  alleniating-currcnt  rotary  system,  it  is 
hoped,  will  I)C  running  in  llie  new  power  house  early  next  spring, 
but  10  tide  over  the  winter  two  direct-current  generators  of  the  type 
and  size  now  in  use  in  the  temporary  stalinns  are  being  lempnr.irily 
ciertcd  in  the  new  station. 

()\  the  two  Icmprirary  st.'ilious  the  larger  is  that  on  Twenty  fiflh 
Sireel.   the  .-ipparatus  being  in   what   is  known   as   the   l.exinglon 
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liuilding,  a  large  ollice  structure  erected  by  the  street  railway 
company,  the  basement  of  which  was  planned  for  an  eight-machine 
cable  traction  equipment.  Four  cable  machines  were  installed  and 
are  now  in  use,  the  remaining  space  being  occupied  by  four  850-kw 
direct-coupled  railway  generators.  The  visitor  is  at  once  struck 
witii  surprise  at  the  substantial  completeness  of  this  equipment, 
v\hich  is  only  to  be  kept  in  service  about  a  year,  and  then  not  even 
kept  in  reserve,  but  to  be  torn  out  to  make  way  for  a  battery  of 
rolaries.  Everything  is  constructed  as  though  it  were  a  permanent 
equipment  for  a  high-class  road.  The  engines  are  cross-compound 
hoririontal  Corliss,  built  by  the  Pennsylvania  Iron  Works  Company, 
piped  below  the  floor,  equipped  with  emergency  governors,  a  com 
plete  gravity  oiling  system  for  constantly  filling  the  sight  feed  oil 
cups,  permanently  attached  indicator  reducing  motions,  etc.  Tht 
space  occupied  by  these  machines  was  designed  for  cable  equip- 
ment, and  se\  era!  columns  rise  right  through  the  engmes.  One 
column  rises  between  two  eccentric  rods  of  the  two  wrist  plates 
of  one  cylinder,  and  the  rock  arm  of  another  engine  valve  motion 
approaches  so  closely  to  a  column  that  to  give  any  clearance  it  i.s 
necessary  to  cut  ofif  a  rivet  head.  Naturally  no  one  crane  can  be 
run  over  this  machinery,  but  runways  of  the  four  cranes  m- 
stalled  for  the  cable  equipment  extend  over  the  generators  and  this 
helps  materially  in  erecting  and  stripping  the  latter. 

The  generators  are  new  machines  built  by  the  General  Electric 
Company,  and  guaranteed  to  carry  50  per  cent,  overload  for  one- 
half  hour  and  well  able  to  carry  any  load  from  nothing  to  this  over- 
load without  sparking  and  without  brush  adjustment,  as  has  fre- 
quently been  shown  in  the  severe  service  which  they  have  already 
been  compelled  to  carry.  The  machines  are  mounted  on  substantial 
brick  foundations  carried  down  25  feet  to  the  solid  rock.  They  are 
supplied  with  steam  from  a  battery  of  boilers,  supplying  also  the 
cable  equipment,  this  battery  having  been  increased  from  twelve  to 
sixteen  boilers  in  order  to  carry  the  additional  load.  The  boilers 
are  of  the  B.  &  W.  manufacture,  rated  at  250-hp  each,  and  the  new 
ones,  having  to  be  crowded  in  a  space  below  the  Twenty-sixth 
Street  sidewalk,  are  mounted  in  a  pit  12  feet  below  the  boiler  room 
floor.  They  are  stoked  by  automatic  stokers  supplied  by  Alfred 
f!o:-:  h  Co.,  Philadelphia,  the  hoppers  of  the  stokers  being  some 
little  below  the  floor  level,  so  that  all  that  is  necessary  to  feed  coal 
is  to  shovel  it  over  the  edge  of  the  floor.     The  whole  arrangement 


be  overheated  are  kept  cool  by  water-circulating  pipes,  the  water 
wanned  therein  being  afterward  used  for  boiler  feeding. 
Tin.   lire  room   is  supplied  with  coal  by  means  of  a   Hunt  con- 


ifiiTK.frai'ftiAilr.,, 


Four  Panels  of  the  Switchboard  from  Behind;  Generator'Panels 
TO  THE  Right  and  Feeder  Panels  to  the  Left. 

veyor.  the  fuel,  arriving  in  wagons,  being  dumped  first  into  a 
weighing  hopper,  from  which  it  can  be  fed  into  the  conveyor,  which 
carries  it  to  a  2000-ton  pocket  over  the  boilers.  Chutes  from  this 
pocket,  capable  of  weighing  about  half  a  ton  of  coal  at  each  filling, 


P.\Rr  OF  THE  Switchboard  ok  the  Twenty-fifth  Street  Station, 

is,  instead  of  being  inconvenient,  unusually  satisfactory,  the  gauge 
glasses  and  water-level  cocks  being  about  the  level  of  a  man's  head, 
and  suggests  the  advisability  of  elevating  boiler  room  floors  above 
tlie  fire  doors  in  all  cases  of  automatic  stoking,  or  constructing  a 
gallery  at  that  level.     The  mechanical  parts  of    the  stoker  likely  to 


empty  in  front  of  the  boilers,  the  twelve  older  boilers,  of  course, 
being  hand-stoked.  The  conveyor,  on  its  return  trip,  passes  under 
ash  hoppers  and  serves  thereby  to  remove  the  ashes.  The  steam 
and  exhaust  piping  of  the  station  is  put  in  in  duplicate,  and  the  cable 
and  electrical  machinery  may  be  piped  together  or  independent. 
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Tlie  most  interesting  part  of  the  station,  however,  is  the  switch- 
board, which  differs  considerably  from  switchboards  of  overhead 
ec,u!pments,  owing  to  the  all-metal  nature  of  the  distribution  sys- 
tem. The  positive  and  negative  sides  are  both  insulated  from  the 
ground  or  are  intended  to  be,  and  are  equipped  alike  on  the  board. 
The  latter  consists  of  a  long  structure  of  polished  .slate  panels. 
which  has  grown  so  beyond  the  contemplated  plans  that  its  ends 
had  to  be  swung  around  into  something  of  a  horseshoe  shape,  and. 
no  further  space  being  at  hand  in  this  direction,  more  panels  are  to 
bi;  added  on  a  gallery.  The  board  has  at  its  centre  a  total  output 
panel  equipped  with  the  usual  astatic  integrating  wattmeter  rated 
to  carry  8000  amperes,  and  also  equipped  with  a  reserve  circuit 
breaker,  which  can  be,  at  times  of  emergency,  cut  in  in  place  of  any 
one  01  the  machine  breakers.  By  the  side  of  the  total  output  panel 
is  a  water  rheostat  connecting  panel  for  testing  purposes,  and  flank- 
ing these  two  on  either  side  are  the  machine  panels,  which  are  sim- 
ilar in  all  respects  to  standard  3000-ampere  panels  of  General  Elec- 
tric construction  for  overhead  traction  work.  The  feeder  panels, 
however,  differ.  Each  feeder  is  equipped  with  two  panels  side  by 
side,  one  positive  and  one  negative.  Each  polarity  carries  a  circuit 
breaker,  a  round-type  ammeter  and  a  single-pole  double-throw 
quick-break  switch,  the  wiring  of    which  is  such  that  the  polarity 


posite  polarities,  have  been  separated  by  partition  walls  to  prevent 
tile  current  jumping  over  between  the  adjacent  breaker."!  when 
cither  one  of  them  happens  to  hold  an  arc  through  some  derange- 
ment, an  accident  which  has  occurred  before  these  wooden  barriers 
were  installed.  Another  peculiar  feature  of  this  board  is  the  fact 
that  no  lightning  arresters  are  needed,  and  on  this  account  the 
board  is  remarkably  neat.  The  back  of  the  board  is  arranged  with 
the  buses  moved  to  a  considerable  distance  behind  the  feeder  panels 
and  connected  therewith  through  i-inch  copper  rods.  The  system 
is  watched  for  grounds  by  means  of  ten  incandescent  lamps  con- 
nected across  the  buses,  the  centre  being  tapped  off  to  ground.  If 
eiiher  group  of  five  lamps  burns  at  full  candle  power,  the  other 
going  out  entirely,  it  is  known  that  there  is  a  more  or  less  heavy 
ground  on  one  side;  if  one  side  burns  dim  and  the  other  compara- 
tively bright  there  is  a  weak  ground  on  one  side,  and  if  both  burn 
at  half  voltage  the  insulation  resistance  is  the  same  on  both  sides 
of   the  system. 

The  rated  generating  output  of  the  station  is  obviously  3400  kilo- 
watts, and  the  load  already  runs  at  periods  of  heavy  traffic  up  to 
and  over  3000  kilowatts.  Before  the  station  gets  through  the  win- 
ter there  will  probably  be  some  interesting  tests  of  the  overload 
capacity  of   the  dynamos  and  engines  there  installed. 


The  Boiler  Room  of  tuk  TwENiv-niiH  SiRtiiT  Staiion,  Suouing  int  Auiumaih ai.lv  bioKED  Boileks  i.n  a  Prr  ai  the  Leit. 


oi  that  feeder  can  be  quickly  reversed  by  throwing  the  two  switches 
over.  In  this  way  grounds  on  diflferent  sections  of  the  system  can  be 
kept  oil  the  same  side  of  the  machines  by  properly  setting  the  feed- 
er switches,  and  even  if  a  dozen  or  more  grounds  are  on  the  sys- 
tem, provided  no  two  of  ihcm  occur  on  opposite  polarities  of  any 
one  section,  there  is  no  short  circuit.  The  switch  attendants  have 
become  expert  in  keeping  out  short  circuits,  which  are  somewhat 
more  likely  to  occur  with  this  sort  of  a  system  titan  with  tlie  over- 
head, especially  when  the  tracks  in  service  are  being  extended  or 
ciosscd  by  new  work.  The  most  lively  attention  is,  however,  de- 
manded when  there  is  a  ground  on  the  feeders  or  underground  rails 
at  s<.me  point  and  a  grotinded  car  on  the  lines.  As  the  grounded 
car  moves  from  section  to  section,  every  time  the  grouitded  side 
comes  on  the  positive  (assuming  that  the  grounded  rail  is  nega- 
tive) a  nhorl  circuit  exists  and  that  section  must  be  reversed.  Such 
groiimU  have  frequently  been  followed  by  the  attendants  at  the 
switchboard  in  this  way. 

llicrc  arc  now  in  service  froiti  this  station  some  twenty  fceder.i. 
all,  of  course,  run  undjrground  In  lead-covered  cable.  Seven  more 
are  to  be  added,  panels  for  which  must  be  placed  overhead.  The 
circuit  breakers  at  the  bead  of  the  panels,  being  alternately  o(    op- 


"Ilie  chief  engineer  of  the  whole  station,  cable  and  electric,  is 
Mr.  G.  W.  Howard,  and  the  electric  generating  plant  is  under  the 
immediate  charge  of   Mr.  R.  B.  VV.  Peck. 

The  other  temporary  station  is  of  similar  magnitude  and  arrange- 
ment, and  occupies  a  part  of  the  large  and  liaiidsome  structure 
on  One  Hundred  and  Forty-sixth  Street,  near  Lenox  Avenue,  a 
lagc  part  of  the  building  being  used  for  car  storage.  The  equip- 
ment here  consists  of  three  850-kw  macliincs  of  the  same  style 
exactly  as  those  described  above  in  the  Twenty-fifth  Street  station, 
driven  by  the  same  make  of  engines.  Besides  these  there  are  two 
smaller  machines  of  about  4S0-kw  capacity  each,  which  were  orig- 
iiijilly  installed  when  the  experimental  Lenox  Avenue  line  was 
erected.  These  machines  are  iminnted  on  the  shafts  of  Allis-Corliss 
engines.  This  gives  this  station  also  a  rated  capacity  of  about  3400 
kilowatts.  It  is  not  as  yet  as  heavily  loaded  as  its  downtown  asso- 
ciate. The  switchlxiard  arrangeiiieMt  is  practically  the  same,  there 
beiiiK,  however,  thirty-four  feeder  panels  for  seventeen  feeders, 
Sleaif  is  supplied  by  a  battery  o(  liabcock  &  Wilcox  boilers,  but 
\\itlioul  any  power-conveying  or  stoking  apparatus, 

"hir.  station  is  in  the  iininediatc  charge  of  Mr.  VV.iltrr  IN.usiui, 
the  electrical  engineer  of    the  company. 
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Undeveloped  Water  Powers  of  the  Little  River,  North  Carolina. 

BY    A.    V.    MC   KISSICK. 

The  water  powers  described  in  tliis  article  arc  situated  on  tin- 
Little  River  of  Transylvania  County,  N.  C,  within  12  miles  of  the 
Southein  Railway,  and  30  miles  from  Asheville. 

This  river  has  a  drainage  area  of  30,000  acres,  and  while  the 
\tilnnie  of  the  stream  is  rather  small  there  are  a  series  of  cascades 
in  th-.'  lower  part  of  its  course  that  lend  themselves  readily  to  the 
development  of  power,  requiring  in  each  case  very  little  masonry 
work. 


awaiting  development,  and  is  the  most  picturesque  of  all  the  falls. 
The  accomijanying  illustrations  give  a  very  good  impression  of 
the  beauty  and  grandeuj  of  these  falls,  and  also  of  their  capabili- 
ties in  a  more  utilitarian  way. 

The  last  falls  on  Little  River,  those  at  Hamilton's  Mill,  are  now 
partially  used  for  a  saw  and  grist  mill,  and  have  a  fall  of  96  feet. 
cai)able  of  developing  700  horse-power.  At  these  falls  a  dam  50 
feet  in  length  is  all  that  w-ould  be  required  for  their  full  develop- 
ment.   Fig.  4  gives  a  view  at  top  of   falls,  Fig.  5  at  bottom. 

At  present  the  lumber  from  this  mill  is  rafted  down  to  the  French 
Broad  River,  and  so  on  to  the  markets  at  Asheville  and  Knoxville. 


Fig.  3. — Tkiflf.  Falls. 

Fig.  4. — Hamilton's  Mill  Falls  kro.m  Above. 


Fig.  2. — High  Falls. 


Fig.   I.— Bridal  Veil  Falls. 

Fig.   5. — Hamilton's  Mill  Falls  from  Below. 


The  falls  of  Little  River  are  known  as  Bridal  Veil,  High,  Triple 
and  Hamilton's  Mill,  named  in  the  order  of  their  descent,  and  in 
the  opinion  of  many  are  unsurpassed  for  beauty  by  any  falls  in  the 
Blue  Ridge  range  of    mountains. 

The  first.  Bridal  Veil,  see  Fig.  i,  has  a  fall  of  no  feet,  and  is 
capable  of  developing  650  horse-power.  A  dam  about  80  feet  in 
length  would  aflford  a  reservoir  of  about  2  miles  long,  and  would 
be  suhitient  for  the  development  of  the  power.  The  basin  of  the 
stream  is  solid  rock,  furnishing  a  good  stone  for  dams  and  building 
purposes,  and  is  very  easily  obtained. 

High  F'alls  (Fig.  2),  which  conies  next  in  order,  has  an  almost 
jjrecipitous  descent  of  115  feet,  capable  of  developing  700  horse- 
power. A  dam  here  would  not  have  to  be  longer  than  90  feet,  giv- 
ing a  reservoir  of   about  i;4  miles  in  length. 

Triple  (Fig.  3)  is,  as  its  name  implies,  a  series  of  cascades,  ag- 
gregating 128  feet  in  descent,  with  a  capacity  of   750  horse-power, 


Wireless  Telegraphy  and  Yacht  Races. 

One  of  the  varied  applications  of  wireless  telegraphy  received 
an  interesting  illustration  at  the  Kingstown  regatta,  says  the  Lon- 
don "Electrician,"  when  Signor  Marconi  demonstrated  the  adapta- 
bility of  his  system  to  the  transmission  of  press  intelligence  from 
a  sttani  launch  in  motion.  The  yachting  expert  on  deck  dictated 
his  account  of  the  races  while  these  were  in  progress,  and  a  stream 
of  dictated  "copy"  descended  below  deck  to  Signor  Marconi,  who 
sat  in  a  cabin  working  his  transmitter,  whence  the  ether  waves  car- 
ried the  news  with  a  minimum  loss  of  time  to  a  fixed  receiving 
station  on  shore.  Arrived  at  this  point,  the  news  was  forwarded  to 
the  press  oftices  by  telephone.  It  is  stated  that  one  edition  of  the 
local  "Evening  Mail"  contained  two  whole  columns  of  news  dis- 
patched entirely  by  wireless  telegraphy.  This  notable  event  is  un- 
doubtedly the  germ  of  an  important  development  of  wireless  teleg- 
raphy in  the  near  future. 
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An   English   Street   Railway   System  with   Multiphase   Distri= 

bution. 


Since  ihe  publication  in  The  Electrical  World  of  August  6, 
iScjS.  of  a  descriptive  article  on  the  Middlesbrough,  Stockton  & 
Thornaby  Railway  there  have  appeared  in  the  English  technical 
papers  various  illustrated  descriptions  of  the  equipment  of  these 
lines.     The  accompanying  illustrations  are  taken  from  the  "Railway 


the  vciltage  of  the  direct  current  end  of  the  rotary,  which,  of  course, 
is  proportional  to  the  voltage  of  the  alternating  current  delivered, 
btep-down  transformers  for  .supplying  alternating  currents  to  the 
rotary  were  made  with  considerable  magnetic  leakage,  in  other 
words  with  considerable  self-induction,  and  by  means  of  leading 
and  lagging  currents  the  voltage  drop  in  these  self-inductive  trans- 
formers can  be  varied  widely,  giving  the  proper  variation  of  the 
voltage  delivered.     The  leading  and  lasTfing  currents  are  obtained 


M 


iSHtih 


ii         C  I  (,. 


fl       I 


ft  rt  {^  h  h  h     I 


—  -^'N  ^^  '^iIp^ 
\^-;  ^f-  ^\  T    : 


The  JIain  Switchboard. 


World"  and  the  London  "Electrical  Review,"  and  show  the  main 
switchboard,  with  the  high  tension  measuring  and  controlling  ap- 
paratus, a  view  of  one  of  the  main  generators,  and  a  view  of  the 
boiler  room  with  the  automatic  stokers.  A  most  interesting  fea- 
ture of  this  plant  is  the  combination  of  multiphase  distribution  and 


by  varying  the  field  excitation  of  the  rotary,  which,  if  excessive, 
causes  leading  leading  currents  to  enter  the  armature,  and  vice 
versa,  if  small    causes  lagging  currents. 

The  maximum  distance  from  the  power  station  to  the  most  dis- 
tant terminal  of  the  line  is  only  about  4  miles,  and  with  proposed 


Tub  Main  Ivnoine  Room,  Showing  Onk  of  the  Gkniikatoks  ami  O.nk  01    iiik  RorAuirs. 


storage  battery  reserve.  The  !itora({c  battcrict  arc  placed  in  llu-  .sub- 
station supplied  from  the  main  plant  by  the  alteriialiriK  tr.Tii!<mi»siun 
lint,  atid  if  wa-t  desired  to  obtain  .tome  means  of  boostiuK  the  cur- 
rent to  charge  these  batteries  at  will.  Instead  of  installing  an  ordi- 
nary direct  current  booster,  the  booster  itself  was  made  a  rotary 
converter  and  a  very  ingenious  lystcm  wan  dcviicd  for  adjusting 


extensions  almul  .}  njilc-M  fuillur,  a  (li>.laiK'e  wlilili  umiid  be  cini- 
sidercd  within  the  limits  of  direct  current  feediuK  in  this  country, 
but  which  re(|uire.s  some  auxiliary  system  in  Ivngland  on  account 
o(  Ihe  Hoard  of  Tr.ide  r\dcs  with  regard  to  the  comnmn  nl  11111 
These  specify  that  the  maximum  difference  of  potential  in  llu-  re- 
turn system  should  not  exceed  7  volts. 
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The  Welsbach  Filament. 


'I'hf  iniblioatioii  of  certain  patents  recently  granted  to  Dr.  Auer 
von  \\  tlsbacli.  and  described  as  follows  in  the  '"Journal  of  the 
Franklin  Institute."  suffices  to  give  a  general  outline  of  the  direc- 
tion in  which  he  is  working. 

The  patents  alluded  to  describe  two  materials  for  the  light-giv- 
ing substance.  The  first  is  a  fine  filament  of  osmium,  one  of  the 
metals  of  the  platinum  .group.  It  must  be  prepared  with  great  care, 
because  of    the  extremely  poisonous  character  of    its  fumes. 

The  basis  of  its  selection  as  the  substitute  for  the  carbon  tila- 
U'cnt  is  the  fact  that  it  does  not  fuse  at  a  temperature  much  higher 
e\  en  than  the  fusing  point  of   platinum. 

The  fact  that  it  is  impracticable  to  fuse  osmium  (and  on  this 
great  infusibility  its  value  for  Welsbach's  purpose  depends)  makes 
it  impossible  to  obtain  it  in  any  other  form  than  that  of    a  powder 


times  (100  times  at  least)  to  obtain  the  needed  uniformity  in  tlie 
superposed  layers.  Neither  of  these  methods,  therefore,  seems  to 
present  much  promise  of   success  on  the  commercial  scale. 

A  more  practical  method  suggested  is  the  use  of  vegetable  or 
animal  fibres  as  the  foundation  for  the  osmium  coating.  A  liquid 
pulp  is  made  by  mixing  iinely  divided  osmium  oxide  and  suitable 
fibres  with  sugar  solution  or  other  organic  cementing  material,  and, 
afte;-  drying  and  cutting  into  the  required  shape  for  the  lamp,  glow- 
ing the  mixture  slightly  in  an  atmosphere  of  reducing  gas.  By 
this  and  slightly  modified  methods  a  carbon  skeleton  is  formed, 
carrying  a  certain  quantity  of  unconsolidated  osmium.  It  will  be 
observed  that  the  resulting  filament  is  not  a  pure  osmium  filament, 
but  one  consisting  largely  of  carbon,  and  hence  open  to  the  same 
objections  as  the  common  carbon  incandescent  lamps,  besides  be- 
ing vastly  more  costly. 

Tlu    second  proposal  01    Welsbach  is  the  thoria  filament.     This 


The  Boiler  EijUIpme.nt  oi'  an  E 

wliicu  cannot  be  united  into  a  solid  mass  by  pressure  and  then 
drawn  into  wire.  It  is  necessary  then  to  obtain  the  osmium  fila- 
ment by  indirect  means,  and  for  this  purpose  Welsbach  deposits 
it  on  a  fine  platinum  wire  maintained  in  an  atmosphere  of  hydro- 
carbon vapor;  and,  the  platinum  wire  being  heated  to  incandes- 
cence in  this  atmosphere  by  the  electric  current,  small  quantities  of 
the  vapors  of  osmium  tetroxide  are  blown  in  from  time  to  time. 
The  result  is  that  a  thin  layer  of  metallic  osmium  is  deposited  on 
the  platinum  wire.  This  operation,  it  would  seem  from  the  pub- 
lished account,  is  a  slow  and  exceedingly  delicate  oirc,  for  the  de- 
posited film  must  be  quite  uniform  to  answer  the  purpose,  since 
any  irregularity  in  the  deposit  would  affect  the  uniformity  of  its 
resistance  and  yield  a  light  more  brilliant  in  spots.  Another  meth- 
od of  obtaining  the  deposit  is  described,  which  consists  in  drawing 
the  fine  platinum  wire  through  the  solution  of  an  osmium  salt,  and 
then  glowing  it  in  a  vacuum.  To  obtain  the  film  in  the  required 
condition,  by  this  method,  only  an  extremely  thin  layer  must  be 
formed   at  a   single   operation,   so  that   it   must   be  repeated   many 


.SGLiSH  Street  Railway  System. 

substance  is  one  of  the  rare  earths  largely  used  in  the  manufac- 
ture of  the  Welsbach  gas  mantles,  and  is  known  to  possess  light- 
emitting  qualities  of    a  high  order. 

To  obtain  this  filament  the  inventor  employs  an  extremely  thin 
platinum  wire  (0.02  millimeters  in  diameter)  approximately  as  thin 
as  a  single  fibre  of  the  silk  cocoon,  and  draws  this  successively 
through  elastic  cheeks,  which  are  kept  moistened  with  a  solution  of 
a  salt  of  thorium.  After  each  drawing  the  wire  is  glowed,  and  the 
oiieration  must  be  repeated,  as  in  the  one  above  described,  many 
times,  in  order  that  the  resulting  coating  shall  have  the  necessarv 
perniancncy. 

The  resulting  thread,  then,  is  a  platinum  core,  surrounded  by  a 
dense  incrustation  of  thoria.  The  heat-resisting  qualities  of  the 
incrusting  oxide  are  said  to  be  so  great  that  the  platinum  within 
ni.iy  be  melted  without  atTecting  it,  while  the  luminous  intensity  of 
the  thoria  is  very  great  at  temperatirres  low  compared  with  other 
substances.  For  this  reason  the  temperature  may  be  kept  below  the 
fusing  point  of   platinum. 
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The  Overhead  Trolley  in  England. 

The  English  system  of  overhead  railway  line  construction  diflfers 
somewhat  from  the  American,  owing  in  part  to  the  more  fastidious 
aesthetic  tastes  of  the  public  and  in  part  to  the  different  nature  of 
the  cars.  Bracket  construction  is  used  to  a  greater  extent  than  in 
this  country,  and  the  poles  and  fittings  are  as  a  whole  quite  orna- 
n.enta!.  The  accompanying  illustrations  show  some  examples  of 
this,  the  brackets  being  apparently  supported  by  a  graceful  scroll  of 
twisted  ironwork,  but  in  reality  supported  by  diagonal  tension 
lines  running  to  the  top  of  the  pole  above.  English  street  railway 
cars  aic  very  frequently  double-decked,  and  to  prevent  interference 


An  English  Suburban  Line. 

of  ihc  overhead  trolley  with  the  passengers  on  the  upper  deck  the 
trolley  base  is  often  placed  on  a  post  or  column  rising  several  feet 
above  the  top  of  the  car.  A  device  unknown  in  this  country  is  that 
V.-nown  as  the  DicV-M'^r"!  ^ide  tmlley.  whereby  the  trolley  wire  may 


wheel  is  swiveled  on  the  end  of  the  pole  by  a  vertical  pin,  contact 
with  the  wheel  and  wire  not  being  immediately  in  line  with  the 
pm,  but  somewhat  to  the  rear,  so  that  the  wheel  flanges  as  the  car 
moves  along  adjust  themselves  to  the  direction  of  the  trolley  wire. 


Telephones  in  Cape  Colony. 


According  to  a  consular  repor'  the  telephone  service  of  Cape 
Colony  is  under  the  control  of  the  colonial  government.  On  the  pth 
of  April,  i8g8,  there  were  1535  instruments  in  use,  and  the  revenue 
for  1897  amounted  to  $66,137.22.  There  are  869  miles  of  wire  and  780 
subscribers.  Seven  exchanges  in  the  colony  work  on  the  single- 
wire  system,  but  arrangements  are  now  being  made  to  have  all  lines 
duplicated,  and  in  future  no  exchange  will  be  established  except  on 
the  metallic-circuit  system. 

In  the  course  of  the  next  few  months  the  underground  cable  sys- 
tem in  Cape  Town  will  be  completed  and  exchanges  established  in 
the  suburbs. 


A    RA«irV   ON    IvNCLISII    LlNlK— AN    OPBN   CaR. 

be  considerably  offset  from  the  centre  of  the  track  below  il,  the 
Iwo  trolley  wired  on  a  double  track  line  bciiiK  in  ca»c»  rarrird 
over  one  tr.nck.  I(  the  line  run,*  near  the  side  of  the  .sircct  this  al- 
lows a  very  neat  arranircniriit  ni  the  overhead  wirinK  on  side  poles 
with  brackets.  The  trolley  base  may  be  at  the  centre  or  one  side 
of  the  car,  and  the  trolley  pole  extends  out  sideways  at  a  considcr- 
iiblc  anplc  with  the  (ore  and  aft  line.  To  provrnt  the  trolley  wheel 
fiom  leaving  the  wire  under  this  condition    ihc  harp  holditiK  the 


The  Diesel  Motor  at  the  Munich  Exposition. 


At  the  exposition  now  being  held  in  Munich  the  display  of  Diesel 
motors  occupies  a  special  building,  several  manufacturers  licensed 
uiidtr  llie  Diesel  patents  making  exhibits.     Among  these  are  two 


TlIK   OVKRIIKAI)    LlNK^J   AND   CaKS  Ol'   TMK    MlDDLESBKOUCll ,  TllOKNAHV 

AND  SrocKToN  Road. 

built  by  ihe  Maschiiienbaii  ,\clicn  Gesellschaft,  o(  Nurnberg,  one 
of  which  is  a  40-hp  engine  tilted  with  two  cylinders  coupled  direct- 
ly to  a  Schuckert  dynamo.  .Another  motor  exhibited  propels  a 
i.inde  machine  for  the  i)r()ducliiin  of  li(|uelied  air,  and  others  drive 
centrifugal  pumps.  Besides  the  four  linns  exhibiting  at  the  Mu- 
nich exposition  three  others  in  flcmi.iny  .ire  now  engaRed  in  tin- 
nianiifarlure  of   Dir-irl  motor-. 

Electric  Kall\Mi>s  In  SlinnKhni. 

The  United  Stales  consul  Rencral  at  Shangh.u  slates  that  a 
special  committee  of  the  city  council  contemplates  the  construc- 
tion of  about  18  miles  of  street  railway  eiiiiipped  with  ilie  over- 
head trolley  system.  The  concession  is  to  be  given  fnr  llic  nn]- 
striiction,  etiiilpmcnt  and  operation  of  the  line  to  the  higlusi  bid- 
der for  thirty,  forty  or  fifty  yearn,  acrordiiiR  to  the  tender  that  may 
be  accepted,  the  concessioniiaire  to  pay  Ihe  city  a  perconlage  of 
Ihe  tolal  gross  receipts  duriuR  this  period. 
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Electricity  in  the  United  States  Capitol. 
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BY    BUSllROD   C.    WASHINGTON,   JR. 

VAST  amount  has  been 
written  concerning  the  Cap- 
itol building  of  the  United 
States,  but  somehow  no 
one  has  yet  undertaken  to 
present  to  the  electrical 
engineers  ot  the  world  a  de- 
tailed description  of  the 
electrical  machinery  which 
controls  the  artificial  light 
and  ventilation  of  this  tre- 
mendous building. 
The  Capitol  is  751  feet  4  inches  in  length,  and  350  feet 
in  width,  covering  over  three  and  a  half  acres  of  ground.  The 
great  dome  terminates  in  a  lantern  15  feet  in  diameter  and  50  feet 
in  height,  which  is  surmounted  by  the  statue  of  Freedom,  towering 
30734  feet  above  the  esplanade.  During  night  sessions  of  Congress 
the  lantern  is  lighted  by  gas,  day  sessions  being  indicated  by  the 
presehce  of  the  United  States  flag  on  the  Senate  and  House  flag- 
staffs. 

The  electrician  has  in  view  lighting  the  lantern  for  night  ses- 
sions, with  three  rows  of  colored  electric  lamps,  using  the  national 
colors,  red,  white  and  blue.  Red  is  to  signify  that  the  Senate  is  in 
session,  white  the  Supreme  Court,  and  blue  the  House.  All  three 
sets  of  lights  are  to  be  lighted  when  both  the  House  and  Senate  are 
in  night  session. 

There  are  two  separate  and  distinct  power  plants,  located  re- 
spectively in  the  Senate  and  House  portions  of  the  terrace  on  the 
west  front  of  the  Capitol.  The  terrace  is  really  a  part  of  the 
Capitol,  and  was  added  partly  for  giving  the  building  better  ar- 
chitectural proportions  and  partly  because  of  the  great  and  grow- 
ing necessity  for  more  room.  The  walls  are  built  of  marble,  granite 
and  brick,  and  the  roof  is  of  brick  arches  supported  by  heavy  iron 
I  beams.  The  upper  surface  is  heavily  concreted,  and  numerous 
skylights  furnish  ample  light  for  the  corridors  below.  The  steam 
plant  on  the  House  side  consists  of  two  Babcock  &  Wilcox  boilers, 
one  of  350  horse-power  and  one  of  150  horse-power.  The  steam 
pressure  is  200  pounds.  The  350-hp  boiler  has  just  been  installed. 
The  iso-hp  boiler  supplies  steam  for  the  House  plant.  This  boiler 
has  developed  over  230  horse-power,  as  indicated  by  the  electrical 
output,  viz.:  1500  amperes  at  115  volts.  An  expansion  joint  con- 
nects the  steam  mains  of  the  two  boilers.  A  No.  8  Reilly  boiler 
feed  pump  is  used.  The  separator  is  located  between  the  boiler 
room  and  the  dynamo  room  and  is  fitted  with  a  Bundy  automatic 
trap.  The  separator  and  steam  mains  are  covered  with  Nonpareil 
cork  packing.     The  condenser  is  a  lo^-inch  Buckley,  injector  type. 

Steam  is  conveyed  in  lo-inch  mains  .to  the  two  Westinghouse 
compound  engines.  Each  of  these  engines  is  direct  connected  by 
means  of  a  flexible  coupling  to  a  7S-kw  Westinghouse  generator. 
The  generators  are  the  standard  type  of  multipolar  direct-current 
machine  generating  600  amperes  at  125  volts  and  300  r.  p.  m.  The 
usual  voltage  is  IIS  at  the  switchboards.  The  generators  have  been 
run  day  and  night  for  six  weeks  at  a  time  without  stopping,  arid 
during  those  periods  of  long  continuous  runs  have  been  subjected 
to  overloads  of  more  than  25  per  cent,  without  the  slightest  injury 
to  the  machines. 

The  switchboard  is  the  Westinghouse  railway  type  5.  made  of 
Italian  marble  2  inches  in  thickness.  There  are  five  panels,  and 
a  small  additional  marble  slab  has  been  added  on  the  right  of  the 
board  for  an  equalizer  switch.  Beginning  on  the  left,  the  first  and 
second  panels  are  provided  with  1000  and  1200  ampere  amme- 
ters, respectively,  ?.nd  sijc  double-pole  switches.  These  twelve 
switches  control  the  motor  and  light  circuits,  for  the  House  ceil- 
ing, the  corridors,  and  the  Capitol  grounds. 

The  third  panel  consists  of  one  2000-ampere  ammeter;  one  125- 
volt  voltmeter;  two  2000-ampere  circuit  breakers  and  a  125-voU 
Weston  direct-reading  voltmeter.  The  other  two  panels  are  each 
provided  with  an  8oo-ampere  ammeter,  a  600-ampere  circuit  breaker 
and  a  three-pole  switch  and  rheostat.  Each  panel  has  a  pilot  lamp. 
Equalizer  bus  bars  have  been  added  to  the  board  since  it  was  first 
installed. 

There  is  urgent  need  of  another  generator  of  the  direct-con- 
nected type,  and  an  appropriatinn  has  been  obtained  to  enable  the 
purchase  of  such  a  generator,  with  a  capacity  of  not  less  than  223 


kilowatts.     The    present    steam    plant    is    sufficient    for    supplying 
steam  for  the  present  equipment  and  the  contemplated  increase. 

The  Senate  plant  is  considerably  larger  than  the  House  plant, 
and  besides  supplying  current  to  a  large  number  of  lamps  also 
furnishes  power  for  several  motors  driving  large  ventilating  fans. 

The  steam  supply  for  the  Senate  plant  is  furnished  by  three  Bab- 
cock &  Wilcox  boilers,  one  of  100  horse-power  and  two  of  200 
horse-power  each.  The  boiler  feed  pump,  separator,  and  con- 
denser are  of  the  same  makes  as  those  in  the  House  plant.  Twelve- 
inch  steam  mains  run  from  bciler  room  to  dynamo  room.  The 
mains  and  separator  are  covered  with  magnesia  non-conducting 
material.  There  are  three  generators  in  this  plant.  Two  are  75- 
kw  Westinghouse'  generators  of  exactly  the  same  pattern  as  those 
in  the  House  plant,  and  the  other  is  a  187',^-kw  Westinghouse 
generator.  The  latter  at  250  r.  p.  m.  generates  1500  amperes  at 
125  volts.  All  three  generators  are  direct  connected  by  means  of 
flexible  couplings  to  Westinghouse  compound  engines.  The  oil 
from  these  engines,  as  well  as  those  in  the  House  plant,  runs  into 
Westinghouse  separators  and  is  used  over  and  over  again.  The 
boilers,  engines  and  generators  of  this  plant  have  been  run  for 
long  periods  at  a  time  without  a  shutdown,  and  were  frequently 
subjected  to  'heavy  overloads  without  injury  to  the  machinery. 
The  switchboard  is  of  Italian  marble,  2  inches  in  thickness,  and 
contains  six  panels.  The  two  left-hand  panels  are  for  the  two  75- 
kw  generators  and  equipped  like  panels  4  and  5  of  the  Hous^ 
plant.  The  third  panel  is  for  the  187,^-kw  generator  and  carries 
the  following:  one  2400-ampere  ammeter,  one  2000-ampere  cir- 
cuit breaker,  three  single-pole  switches,  and  a  rheostat.  The  load 
panel  carries  a  125-volt  voltmeter,  one  5000-ampere  main  amme- 
ter, one  isoo-ampere  circuit  breaker,  a  switchboard  voltmeter, 
one  isoo-ampere  double-pole  switch  and  one  1500-ampere  single- 
pole  switch.  Panel  No.  5  carries  a  1200-ampere  ammeter,  and  six 
double-pole  switches  for  the  various  circuits.  Panel  6  only  differs 
from  panel  5  in  the  ammeter,  which  is  1000  amperes  capacity. 
Each  panel  is  provided  with  a  pilot  lamp.  Equalizer  bus  bars 
have  been  added  since  the  plant  was  first  built. 

The  floor  plans  show  that  every  inch  of  available  space  has  been 
utilized  to  the  best  possible  advantage.  Owing  to  the  shape  of  the 
room  and  the  projecting  walls,  which  interfere  with  a  good  view 
of  the  entire  plant,  a  photograph  of  this  room  was  not  obtained. 
The  arrangement  of  the  engines  and  generators  is  very  compact, 
and  only  sufficient  room  is  left  between  the  \yalls  and  the  machines 
to  render  the  parts  accessible  to  the  attendants.  The  forced  ar- 
rangement of  the  machinery  keeps  the  attendarrts  constantly  on  the 
move,  as  there  is  no  one  position  from  which  they  can  watch  to 
advantage  the  three  generators  and  the  switchboard.  The  two 
plants  are  about  370  feet  apart,  ;neasured  across  the  court  on  which 
they  open.  The  cables  are  run  in  a  conduit  laid  across  the  court. 
For  a  time  the  plants  were  run  in  multiple  without  an  equalizer, 
the  connections  being  rriade  by  nine  0000  positive  and  nine  0000 
negative  cables.  At  present  there  are  the  same  number  of  posi- 
tive and  negative  cables  and  nine  0000  cables  connect  the  equalizer 
bus  bars  of  the  two  switchboards. 

Each  station  has  a  telephone,  and  the  attendants  call  up  each 
other  when  they  desire  to  run  the  plants  in  multiple,  and  also 
when  they  desire  to  shut  down  either  of  the  plants.  The  attend- 
ants in  each  station  are  notified  when  adjournments  take  place, 
so  that  they  can  cut  out  the  lights  in  their  respective  ceiling  cir- 
cuits. They  are  also  notified  when  the  current  is  required  for  the 
House  or  Senate  ceiling  on  dark  days.  There  are  1400  i6-cp 
lamps  over  the  House  ceiling,  and  1200  over  the  Senate  ceiling. 

The  light  is  thrown  downward  through  glass  panels  set  in  iron 
frames.  The  roof  is  about  1=  feet  above  the  ceiling.  In  the  Sen- 
ate chamber  the  ceiling  panels  are  painted  with  the  symbols  of 
War.  Peace.  Union.  Progress,  the  Arts.  Sciences  and  Industries, 
and  those  of  the  House  of  Representatives  with  the  coats-of-arms 
of  the  States.  When  the  lights  are  on  the  effect  is  beautiful,  as  the 
light  passes  through  these  finely  colored  panels  and  lights  the 
Chamber  and  Hall  with  a  soft  glow  that  is  pleasing  to  the  eye. 
The  many  long  corridors  are  brilliantly  lighted  by  large  clusters 
of  lamps,  the  immense  size  of  the  building  rendering  it  absolutely 
necessary  to  depend  on  clusters  instead  of  single  lamps.  In  some 
of  the  rooms  the  huge  chandeliers  are  of  the  richest  designs,  and 
are  highly  ornamental,  notably  in  the  President's  and  Vice-Presi- 
dent's rooms  in  the  Senate  wing.  These  chandeliers  were  orig- 
inally lighted  bv  gas.  but  were  taken  down  and  fitted  wilh  electric 
lights  by  the  chief  electrician.     Visitors  who  employ   guides  are 

always  shown  these  fixtures.     Mirrors  at  the  ends  of  the  room.s 
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multiply  the  chandeliers  until  they  disappear  in  the  distant  per- 
spective. In  all  there  are  about  8000  incandescent  lamps,  a  num- 
ber many  times  too  small  to  adequately  light  the  building,  so  that 
gas  is  also  used.  There  are  many  fine  points  about  the  building, 
especially  in  the  rotunda  and  statuary  hall,  which  could  be  effec- 
tively brought  out  it  there  were  sufficient  power  to  light  the  lamps 
when  in  position. 

There  are  nearly  150  looo-cp  inclosed  Manhattan  arc  lamps  on 
four  circuits.  These  lamps  light  the  East  and  West  fronts  of  the 
building,  and  the  grounds.    They  burn  from  100  to  150  hours  with- 


The  Switchboard  ok  the  House  Plant. 


The  ventilating  system  is  practically  as  perfect  as  can  be  attained 
by  the  use  of  the  best  of  modern  appliances  and  engineering  skill. 
The  ventilation  of  the  Capitol  was  carried  out  under  jhe  plans  of 
Prof.  S.  H.  Woodbridge,  heating  and  ventilating  engineer,  of 
Boston,  Mass.  The  ventilating  fans  are  driven  by  electric  motors. 
All  i8-hp  Westinghouse  multipolar  motor  is  directly  connected  by 
means  of  a  quarter-turn  flexible  coupling  to  a  fan  10  feet  in  diam- 
eter, built  of  steel.  The  motor  is  shunt- wound  for  no  volts.  This 
motor  undergoes  a  very  sevece  service,  often  running  for  one  or 
two  months  without  stopping.  A  held  rheostat  is  provided,  con- 
sisting of  162  turns  of  No.  12  wire,  and  carrying  the  5.6  amperes 
of  field  current.  The  fan  driven  by  this  motor  at  its  lowest  speed 
of  125  revolutions  delivers  35,000  to  36,000  cubic  feet  of  air  per 
minute  to  the  Senate  chamber.  At  a  speed  of  150  revolutions  the 
fan  delivers  48,000  cubic  feet  of  air  per  minute.  The  air  is  carried 
by  one  channel  to  the  Senate  floor,  and  by  another  to  the  gallery. 
The  temperature  of  each  supply  is  under  independent  control  and 
the  gallery  supply  is  a  degree  or  two  higher  in  temperature  to  re- 
duce the  tendency  of  the  air  from  the  gallery  to  fall  to  the  floor 
of  the  Senate  chamber.  The  air  is  passed  through  the  floors,  and 
the  velocity  of  the  flow  reduced  by  means  of  large  diffusing  sur- 
faces at  the  pointsof  issuance  into  the  chamber.  This  result  is 
obtained  by  having  finely  divided  openings  for  each  desk  in  the 
floor  risers,  covering  about  100  square  inches  in  addition  to  120 
square  inches  in  the  desk-leg  diffusers.  In  the. gallery  the  air  is 
dift'used  through  the  chair  legs  and  in  the  reporter's  gallery 
through  the  stool  legs.  The  air  discharged  through  the  Senate 
ceiling  is  removed  through  the  roof  by  means  of  an  8-foot  in- 
verted Blackman  wheel  run  by  a  direct-connected  Westinghouse 
8-hp  motor  at  130  r.  p.  m.  This  motor  is  located  over  the  press 
gallery.  Another  large  exhaust  fan  driven  by  an  8-hp  motor  vof 
the-  Westinghouse  multipolar  shunt-wound  type  exhausts  the  air 
over  the  Senate  chamber.  This  motor  is  arranged  with  special 
bearings  for  operation  with  the  shaft  in  a  vertical  position.  These 
two  fans  and  motors  are  mounted  on  frames  of  massive  construc- 
tion and  are  exceedingly  stable^  producing  no  noticeable  vibra- 
tion and  running  without  noise.  A  small  compartment  was  built 
for  the  attendant,  who  has  telephone  connection  with  the  chief 
engineer.  This  process  of  removing  the  air  is  done  with  an  ex-  . 
penditure  of  only  one-twentieth  of  the  power  required  by  the  for- 


out  being  trimmed.  The  mains  are  placed  underground.  The 
conduits  were  built  and  the  new  posts  and  fixtures  supplied  by 
J.  P.  Hall,  of  New  York.  The  manholes  are  brick-lined,  with 
cement  bottoms  fitted  with  drain  connections.  The  tops  are  of  cast 
iron,  with  a  simple  locking  device.  The  lamps  in  the  grounds  are 
arranged  at  short  intervals  along  the  walks  and  driveways  and 
are  placed  so  closely  together  that  one  can  read  a  paper  while 
walking  through  the  grounds  at  night.  Many  of  the  ornamental 
posts  used  for  gas  lighting  were  reconstructed  and  equipped  with 
arc  lamps.  The  electrician  in  charge  states  that  these  lamps  rarely 
get  out  of  order,  and  that  their  mechanism  is  so  simple  and  acces- 
sible that  repairs  are  easily  and  quickly  made.  The  beautiful  clear 
white  lights  in  these  grounds  make  a  strong  contrast  with  the 
yellow  clusters  of  incandcscents  which  light  the  library  Tjuilding 
and  grounds  adjoining.  The  installati<3n  of  electric  lighting  in  the 
groimds  rendered  necessary  considerable  trimming  of  the  trees 
bordering  the  walks,  and  also  rendered  the  grounds  safer  to  pe- 
destrians. 

The  cflfects  'following  the  substitution  of  electric  lighting  foi  gas 
lighting  arc  very  marked,  and  the  benefits  are  of  great  importance. 
There  was  always  a  noticeable  rise  in  the  temperature  on  the  Moor 
of  cither  the  House  or  the  Senate  following  the  lighting  of  the 
1200  to  1500  ga?  burners  over  the  ceilings;  but  since  the  installa- 
tion of  electric  lighting  no  marked  rise  has  been  noticed,  and  con- 
sequently no  Kuddcn  change  has  been  rc(|uircd  in  the  operation  of 
the  ventilating  system.  The  occupants  arc  also  safer  now  from 
injury  from  falling  glass.  During  cold  weather  in  consequence  of 
the  sudden  lighting  ol  1200  to  1500  gas  burners,  the  hot  air  which 
came  in  contact  with  the  plates  of  glass  in  the  skylight  caused 
such  violent  ratios  of  rontraclion  and  expansion  bi-twern  the  outer 
and  inner  surfaces  that  the  large  plalcs  were  frequently  shallcred. 
Since  the  introduction  of  electric  lighting  there  have  been  com- 
paratively few  plates  shallrred  from  this  cause.  The  Icinpcralurr 
over  the  two  ceilings  Hue  to  heat  from  gas  gave  readings  varying 
from  00°  to  l.yj'  Fahr.  Ifndcr  the  present  system  the  Icmpcralure 
ri*''  rarely  exceeds  to*.  The  wiring  over  the  ceiling  was  done  by 
J.  P.  Hall,  of  New  York  City. 


A  Fan  Motor  on  a  V'kri'H  ai,  Shai'I', 


mer  method.  The  hot-air  fan  is  driven  by  an  iSlip  Weslinghousc 
motor  of  the  same  type  as  previously  described. 

The  terrace  is  vcntil.ite<l  by  a  Slurlevant  fan  driven  by  a  motor 
built  by  that  company.  The  motor  is  wound  for  no  volls,  at  1500 
r.  p.  in.  The  fan  runs  at  22.S  r.  p.  m.  This  company  also  fur- 
nished the  two  lo-lnot  fans  driven  by  Westinghouse  motors  pre- 
viously mentif)ni'd. 

The  cloak  rooms  are  lunniclid  by  air  duels  willi  llu-  roof,  and 
the  smoke-laden  air  is  taken  out  by  small  exhaust  fans,  at  the  rate 
of  about  1000  cubic  feci  of  air  per  niinnlc,  ftoni  each  cloak  room. 
There  is  an   invcrte<I   Itlacknian   t.iii.   nmhir   driven,   placed   in   the 
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ceiling  of  llie  Senate  toilet  room  and  the  air  is  kept  pure  and  fresh, 
as  there  is  a  strong  current  between  the  open  door  and  the  ex- 
haust fan. 

In  the  chief  engineer's  oltice  there  is  a  system  of  gauges,  thirteen 
in  number,  by  which  the  steam  and  water  supply  for  heating  and 
ventilating  is  always  under  observation.  There  is  also  an  Edson 
Vecording  gauge  for  keeping  a  constant  record  of  the  boiler  pres- 
sure. In  his  private  office  is  located  a  three-panel  switchboard,  on 
which  are  mounted  ammeters,  switches  and  circuit  breakers  for  the 
large  fan  motors  in  the  terrace  and  the  exhaust  fan  over  the  press 
gallery.  Under  each  ammeter  is  a  card,  showing  the  number  of 
amperes  of  current  required  to  drive  the  fans  at  dififerent  speeds. 
This  affords  a  simple  system  for  indicating  the  amount  of  air  sent 
into  the  various  parts  of  the  building,  and  is  a  great  factor  in  the 
close  fegulation  of  temperatures. 

On  the  west  side  of  the  Senate  wing  is  located  a  Sprague  electric 
elevator  of  4000  pounds  capacity,  and  a  maximum  speed  of  300  feet 
per  minute.  This  elevator  is  run  for  the  exclusive  use  of  the  Sana- 
tors  and  Senate  employees. 

The  graphophone  plays  an  important  part  in  the  House  and  Sen- 
ate proceedings,  and  there  are  many  of  them  in  almost  constant  use. 
The  official  stenographers,  who   record  the  speeches  and  debates, 


When  books  are  desired  from  the  congressional  library  it  is  the 
work  of  a  very  few  moments  to  have  the  desired  volume  trans-, 
ferred  from  its  shelf  in  the  library  to  the  member's  desk.  Calling 
a  page  the  order  for  the  book  goes^lo  the  receiving  station  and  is 
sent  to  the  library  through  a  pneumatic  tube.  The  book  is  sent 
over  in  a  heavy  leather  case,  which  travels  in  a  steel  carriage  on 
a  rope  cable.  The  cable  is  driven  by  an  electric  motor  in  the 
basement  of  the  library.  The  current  for  the  motor  is  supplied  by 
the  library  electric  plant. 

The  Western  Union  and  Postal  Telegraph  Companies  and  the 
long-distance  telephone  render  excellent  service  for  communica- 
tion with  the  outside  world,  not  only  for  the  senators  and  mem- 
bers, but  the  large  corps  of  newspaper  correspondents  who  throng 
the  building.  The  three  companies  maintain  offices  at  both  ends 
of  the  Capitol. 

Congress  has  already  begun  to  interest  itself  in  acquiring  the 
Great  Falls  of  the  Potomac,  and  the  electrical  development  of 
the  power  there.  There  arc  so  manj'  electric  light  and  power 
plants  now  operated  in  Washington  by  the  Government  that  the 
question  of  economy  renders  it  advisable  to  build  a  large 
central  station  to  supply  the  many  demands  for  light  and 
power.     I  desire  to  express  my  thanks  for  the  valuable  assistance 


The  Boiler  -\nd  Engine  Rooms  of  the  Hoise'Plant. 


alternate  every  fifteen  minutes,  and  during  the  intervals  they  read 
their  notes  into  the  graphophone  receiver.  The  record  cylinder  is 
taken  ofT  immediately  and  sent  to  the  typewriters'  room,  where  a 
corps  of  experts  place  the  cylinders  on  their  graphophones,  and 
as  the  graphophones  reproduce  the  speeches  they  are  typewritten. 
Two  copies  are  made,  so  that  a  Senator  or  Representative  receives 
a  copy  of  his  speech,  as  it  was  delivered,  within  fifteen  or  twenty 
minutes  from  the  moment  he  yielded  the  floor  to  another.  After 
he  has  corrected  his  copy  it  is  sent  to  the  government  printer,  and 
appears  next  morning  in  the  "Congressional  Record."  All  the 
graphophones  are  run  with  current  taken  from  the  lighting  cir- 
cuit. They  were  originally  operated  by  storage  batteries.  Charg- 
ing the  batteries  required  considerable  time,  and  they  were  not 
always  available  and  had  the  habit  of  giving  out  at  inopportune 
times,  so  that  they  had  to  be  discarded.  The  chief  electrician 
overcame  all  the  difficulties  by  utilizing  the  current  from  the 
lighting  circuit.  Two  iio-volt,  32-cp  lamps  are  connected  in  series 
multiple  with  the  motor.  The  lamps  are  so  placed  that  they  fur- 
nish light  to  the  typewriter,  thus  rendering  double  service. 

At  present  the  members  call  the  pages  by  pressing  electric  but- 
tons at  their  desks,  doing  away  with  the  noisy  custom  of  clappin.g 
hands,  a  custom  still  retained  by  the  senators.  There  is  a  200-drop 
annunciator  on  either  side  of  the  floor  of  the  House,  and  an  at- 
tendant sees  to  it  that  prompt  service  is  rendered  at  all  times,  and 
also  that  the  pages  answer  calls  in  proper  rotation. 


rendered  me  in  the  preparation  of  this  article    by  the  architect's 
office,  the  chief  electrician  and  the  chief  engineer  of  the  Senate. 


Resistances  for  Absorbing   Large  Powers. 


A  contributor  of  "L'Electricien"  describes  an  ingenious  con- 
struction of  rheostat  for  absorbing  an  output  of  400  kilowatts  used 
in  testing  the  generators  in  the  station  at  Nancy,  France.  The 
rheostat  consists  of  galvanized  iroA  netting  ordinarily  used  in  pro- 
tecting the  underground  distribution  cables,  the  particular  ad- 
vantage obtained  in  using  this  material  apparently  being  the  enor- 
mous radiating  surface  per  unit  cross  section.  A  strip  of  this  net- 
ting about  II  inches  wide,  composed  of  sixteen  strands  of  galvan- 
ized iron  wire  with  a  cross-section  of  about  8-100  of  a  square  inch, 
the  whole  strip  being  180  feet  long,  absorbs  500  amperes  at  240 
volts,  the  strands  remaining  at  a  temperature  below  th»t  of  the 
fusing  point  of  lead. 


Search  Lights  Mounted  on  Captive  Balloons. 


It  is  said  that  the  War  Department  of  the  Russian  Government  is 
conducting  a  series  of  tests  with  projecting  lanterns  mounted  in 
captive  balloons,  the  current  being  supplied  through  the  cables 
holding  the  balloons  to  the  earth. 
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Lights  and  Lighting. 

SMASHING  POINT  OF  INCANDESCENT  LAMPS.  Car- 
ter. Lend.  "Elec.  Rev.,"  August  IQ. — .A  description  of  a  method 
of  determining  what  is  known  as  the  smashing  point  in  the  life  of 
a  lamp  (as  the  candle  power  of  a  lamp  diminishes  when  the  lamp 
grows  older  there  is  a  point  at  which  it  is  cheaper  to  throw  the 
lamp  a«-ay  than  to  let  it  burn  out,  and  this  age  of  the  lamp  is 
termed  its  smashing  point).  He  assumes  that  instead  of  breaking 
the  lamps  they  are  transferred  to  places  where  less  light  is  required 
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after  that  age  has  been  reached;  in  his  calculations  he  assumes  that 
the  cost  of  this  transfer  is  added  to  the  initial  cost  of  the  lamp. 
The  lull  line  in  the  adjoining  diagram  gives  the  average  relation 
between  candle  power  in  a  definite  direction,  and  time  of  burning 
for  lamps  of  a  particular  type;  the  dotted  curve  gives  the  relation 
between  the  power  taken  and  the  time  of  burning;  in  any  time  rep- 
resented by  O  N,  for  instance,  the  amount  of  light  obtained  from 
the  lamp  in  cp-hours  is  represented  by  the  area  0  A  P  N,  and  the 
amount  of  energy  used  by  the  area,  O  B  Q  N;  to  the  latter  is  added 
the  area  C  D  E  B,  representing  the  total  cost  of  the  lamp.  The 
smashing  point  will  be  reached  when  the  ratio  of  the  total  amount 
of  light  obtained  to  the  expenditure  on  the  lamp  is  as  great  as 
possible — that  is.  when  the  ratio  of  the  area  O  A  P  N  to  the  area 
OCDEBQN  is  as  great  as  possible;  this  he  shows  analytically 
to  be.  the  case  when  the  ratio  of  these  two  areas  is  equal  to  the 
ratio  rjf  the  distance  P  M  to  Q  A';  the  equality  of  these  ratios  can 
be  determined  with  sufficient  accuracy  by  finding  the  ratio  of  the 
areas  and  the  lengths  of  these  lines,  for  a  time  represented  by  A^ 
and  again  for  a  time  represented  by  A'';  let  A'  L  equal  the  ratio  of 
the  areas  and  A'  M  the  ratio  of  the  lines  for  the  first  case  and  sim- 
ilarly lettered  lines  in  the  second  case,  then  the  intersection  of 
these  two  line;  joining  similar  points  will  give  the  point  at  which 
these  ratios  are  equal,  and  the  time  corresponding  to  this  point  is 
the  smashing  point;  in  the  case  illustrated  this  point  is  about  670 
liours  for  that  particular  lamp.  He  then  discusses  the  question  of 
whether  or  not  there  may  be  a  second  maximum  point,  and  shows 
how  to  find  this  out.  The  particulars  required  to  construct  the 
original  curves  should  be  known  to  the  makers  of  the  lamp,  and 
he  suggests  that  a  table  giving  the  smashing  point  lor  different 
values  of  the  ratio  of  the  cost  of  the  lamp  to  that  of  a  unit  of  en- 
ergy would  be  of    considerable  value  to  large  consumers. 

Power. 

SPEF-D  REGULATION  IN  )'0\VI;R  DISTKIHUTION.— 
Lend.  "KIcc.  Rng.,"  August  i9.-.-An  answer  to  a  request  to  state 
the  relative  advantages  and  disadvantages  of  direct-current  and 
multiphase-current  systems  as  far  as  speed  regulation  alone  is  con- 
cerned. 

HUNTING  IN  ELKCTRIC  LIGHT  ENGINES.— Lond. 
'"Elec.  itng.,"  August  19. — Several  answers  to  a  request  to  state 
what  the  cau«c  of  this  hunting  is  and  how  it  may  remedied. . 


SNOQUALMIE  FALLS  TRANSMISSION.— "West.  Elec," 
August  20. — A  brief,  illuslraicd  dcscripli<m  of  this  transmission 
plant,  with  which  power  is  to  be  sent  to  Seattle  and  Tacfuna,  Wash.; 
the  work  of  conHtriirtion  is  now  well  under  way;  the  illustrations 
show  the  work  arr.nii.li  bed. 

SNOQUALMI  n— "Elec.  Eng.."  August  25.— A  short 

Riticle  on  thti  tr  1  plant  (^cr  abstract  above).     It  is  ex- 

pected that  wi'hiii  u  lew  months  4000  kilowatts  will  be  transmitted 
to  Seattle  and  2000  to  Tacoma;  the  Falls  arc  about  24  miles  from 


Seattle  and  ,34  from  Tacoma.  The  transmission  voltage  will  be  29,- 
000  at  the  Falls;  it  has  been  decided  to  use  aluminum  wire  for  the 
transmission  bne,  as  the  cost  of  it  is  cheaper  than  that  of  copper; 
the  metal  will  contain  99.30  per  cent,  of  aluminum  and  1.50  per 
cent,  of  copper;  about  150,000  pounds  of  it  will  be  used;  there  will 
be  two  circuits  of  three  wires  each,  to  each  of  the  cities.  30,000 
horse-power  are  available  at  the  Falls  at  extreme  low  water. 

CANON  CITY.— ''Elty,"  August  31.— A  brief  description  of 
this  plant,  which  has  just  been  started,  and  with  which  power  is 
transmitted  to  the  Cripple  Creek  gold  mines,  24  miles  distant.  The 
generating  plant  is  in  the  midst  of  extensive  coal  fields,  and  is  said 
tq,  be  one  of  the  largest  and  best  equipped  electric  plants  in  the 
West. 

LARGE  ENGINES  FOR  CENTRAL  STATIONS.— "Eng. 
News,"  August  25. — An  illustrated  description  of  one  of  the  two 
engines  of  1500  horse-power  for  the  central  stations  in  Berlin,  Ger- 
many; it  is  a  cross-cohipound  condensing  engine. 

Traction. 

ALTERNATING-CURRENT  ,  TRACTION.  Davis  and 
Forbes.  "Eng.  Mag.,"  September. — The  second  article  on  thi£  sub- 
ject (see  "Digest"  August  6).  In  this  one  they  consider  in  detail 
the  indirect  application  of  alternating  currents  to  railway  work; 
they  consider  three  cases,  the  first  where  the  source  of  power  is  a 
considerable  distance  from  the  railway,  then  when  it  is  at  one  end, 
and  finally  when  it  is  at  the  middle  of  the  line.  In  order  to  com- 
pare the  relative  first  cost  and  operating  expenses  of  the  two 
methods — namely,  that  of  a  cheap  source  of  power  located  at  a 
distance  and  that  of  the  application  of  power  from  points  along 
tlic  railway — they  consider  the  definite  case  of  a  high-speed  line, 
running  between  New  York  and  Philadelphia,  a  case  in  which  they 
claim  that  electric  traction  is  the  only  satisfactory  or  profitable 
solution.  They  show  how  fallacious  the  usual  assumption  is  that 
the  utilization  of  a  cheap  source  of  power  at  a  distance  results  in 
greater  economy  than  the  use  of  power  stations  close  to  where  the 
power  is  applied.  A  tabulated  estimate  is  given  of  the  first  cost 
and  running  expenses  of  the  two  methods;  these  show  that  the 
items  which  must  be  added  to  the  cost  per  car  mile  by  the  use  of 
two-water  power  located  100  miles  away,  about  balances  the  great- 
er cost  of  fuel,  wages,  etc.,  when  the  stations  are  located  close  to 
the  track  and  operated  by  steam  power,  and  hence  the  total  ex- 
penses w'ill  be  practically  the  same;  as  the  transmission  line  costs 
J!2S,ooc.ooo,  the  interest  on  this  is  the  total  increase  in  the  expenses 
when  the  water  powers  are  used  instead  of  the  steam  power 
plants.  They  claim  to  show  conclusively  by  this  that  it  would  not 
pay  to  utilize  the  water  powers. 

UNDERGROUND  RAILWAYS  OF  LONDON.  Cooper. 
"Eng.  Mag.,"  September.^An  illustrated  article  describing  the 
construction  of  the  various  underground  railways,  chiefly  the  Met- 
ropolitan, which  is  operated  by  steam;  a  brief  reference  to  the  elec- 
tric underground  roads  is  also  given. 

POWER  FOR  KEEPING  A  CAR  IN  MOTION.— "El'ty," 
August  31;  reprinted  from  the  Lond.  "Railway  World." — A  short 
article  in  which  a  clear  and  simple  explanation  is  given  of  the  way 
to  calculate  the  power  necessary  to  keep  a  car  in  motion  on  a  level 
and  on  grades;  the  formulas  are  already  well  known.  He  assumes 
that  the  average  pull  is  equal  to  about  30  pounds  per  ton,  which 
may,  under  very  favorable  conditions,  be  as  low  as  10  or  12  pounds 
on  a  level  steam  r.iilwriv. 

installations,  Systems  and  Appliances. 

STARTING  GAS  ENGINES.— Lond.  "Elec.  Rev.,"  August  19. 
— A  long  abstract,  with  some  illustrations,  of  the  article  abstracted 
in  the  "Digest"  June  11.  A  description  is  given  of  a  method  of 
starting  gas  engines  in  private  plants  when  a  battery  of  accumula- 
tors is  available;  it  appears  that  a  number  of  difliculties  arise,  and 
these  are  overcome  l)y  the  method  described;  advantage  is  taken 
of  the  fact  that  the  shunt -wnund  dynamo,  while  acting  as  a  motor, 
will  revijlve  in  the  same  direction  while  the  current  is  in  the  oppo- 
site direction.  The  arrangement  is  shown  in  the  accompanying 
diagram.  /  and  /■"  are  two  switches,  the  latter  being  automatic;  the 
rhcosial,  A',  shuuld  be  so  arranged  that  one  part  is  always  in  cir- 
cuit during  starting,  while  the  other  part  is  divided  into  a  large 
i/timber  of  sections  to  be  successively  cut  out;  the  seci>n<l  rheostat 
immediately  above  it  is  cut  out  by  the  same  moving  contact;  con- 
luction  is  m.-ule,  as  shown,  to  an  insulated  contact  at  the  head  of 
the  rield  regulator,  the  handle  of  this  regul.itor  resting  upon  that 
conl.ict  during  starting;  this  is,  therefore,  cut  out  entirely  before 
the  field  rheostat  is  moved  in  order  that  (he  magnetic  (icid  shouhl 
have  its  niaximnm  value  at  the  momiiil  of  starting.  To  start  the 
motor  the  switch  /■'  is  at  fust  left  open  anrl  the  ronlact  above  the  re- 
sistance, /?,  is  niovid  to  the  left;  there  sliniilcl  be  tin  comiircssion 
in  the  gas  rngiiir  until  the  proper  s|)eed  has  been  reached.  The 
resistance  above  /?  might  be  otnitliil  by  placing  the  lever  of  the 
icsistancc  H  to  the  extreme  right,   but   this  would   cut   down   the 
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field  current.  owii\g  to  the  resistance  R,  and  there  might  be  a  dan- 
gerous current  in  the  armature.  To  make  a  sure  start  ot  a  45-hp 
engine  required  90  to  no  amperes  during  25  to  30  seconds;  a  25-hp 
motor  connected  to  a  heavy  sliaft  required  70  amperes  for  about 
twenty  seconds;  a'so-hp  engine  required  85  to  90  amperes;  these 


figures  are  about  two-fifths  of  the  maximum  power  produced,  but 
the  time  required  is  very  short.  A  single  rheostat  can  be  made  to 
serve  the  purpose  of  starting  a  number  of  engines  in  the  same 
installation;  a  diagram  showing  this  is  given. 

CHARTERS  TOWERS.— Lond.   "Elec.   Rev.,"   August   ig.— A 
brief,  illustrated  description  of    the  plant  in  this  town  in  Australia. 
Wires,  Wiring  and  Conduits. 

RULES  AND   REGULATIONS.     Cahen.     "Elek.  Zeit.,"  Au- 
gust 4. — .\   discussion   of    those  adopted   in   Germany. 
Electro-Pliysics  and  Magnetism. 

CATHODE  RAYS  PARALLEL  TO  ELECTRIC  FORCE. 
Lenard.  ''Wied.  .^nn.,"  No.  7;  abstracted  in  Lond.  "Elec,"  Au- 
gust 19. — He  describes  what  is  said,  in  the  abstract,  to  be  a  new 
and  important  discovery,  resulting  in  the  further  confirmation  of 
the  emission  theory  of  cathode  rays.  When  a  beam  of  these  rays 
is  transmitted  along  the  lines  of  force  of  an  electrostatic  field,  the 
deflection  by  electrostatic  or  magnetic  forces  undergoes  a  modifi- 
cation; he  shows  that  the  transmission  of  catnode  rays  through 
the  electrostatic  field  in  the  direction  of  the  lines  of  force  di- 
mmishes  their  velocity. 

RADIATIONS  FROM  THORIUM  COMPOUNDS.  Schmidt. 
"Wied.  Ann.,"  65,  page  141;  abstracted  briefly  in  the  "Elek. 
Zeit.,"  A.ugust  II. — Thorium  and  its  compounds  emit  rays  which 
ate  similar  to  those  from  uranium;  they  will  blacken  photographic 
plates  through  paper  and  are  absorbed  by  metals  and  other  dense 
bodies;  they  make  the  air  a  conductor  of  electricity;  are  refracted 
and  probably  diffusely  reflected,  and  cannot  produce  chemical  reac- 
tions; they  are  distinguished  from  uranium  rays  in  that  they  are 
not  polarized  by  the  passage  through  turmaline.  The  rays  from 
fluorspar,  turpentine  oil,  zinc,  etc.,  are  distinguished  from  the  ura- 
nium and  thorium  rays  by  the  fact  that  they  do  not  make  the  air 
a  conductor. 

SOLAR  RADIATIONS  AND  ELECTRICITY.  ^  Bach. 
"Comptes  Rendus,"  126,  p.  479;  abstracted  briefly  in  Lond.  "Elec. 
Rev.,"  August  19. — In  order  to  solve  the  question  whether  solar 
radiations  are  transformed  into  electricity,  he  carried  out  a  series 
of  experiments  with  the  reduction,  electrolysis  and  photolysis  of 
carbonic  anhydride.    No  conclusions  are  given  in  the  abstract. 

ABSORPTION  OF  ELECTRIC  WAVES  BY  WATER. 
Drude.  "Wied.  Ann.,"  No.  7;  abstracted  in  Lond.  "Elec,"  Au- 
gust 19. — He  made  experiments  with  glass  troughs  containing  wa- 
ter, the  thickness  of    the  layer  of    water  being  varied. 

ELECTROLYTIC  THERMOPILES.  Duane.  "Wied.  Ann.," 
No.  6;  abstracted  briefly  in  Lond.  "Elec,"  August  ig. — He  made 
experiments  with  dilute  solutions  to  test  the  validity  of  Nernst's 
formula.  The  apparatus  is  reproduced  in  the  abstract;  the  circuit 
is  made  of  tubes  filled  with  the  liquids,  so  as  to  avoid  electrodes. 
As  far  as  the  results  go  they  completely  verify  Nernst's  theory, 
both  with  one  and  with  two  electrodes. 

CONDUCTIVITY  OF  MIXED  SOLUTIONS.  Hopfgart- 
ner.  "Zeit.  Phys.  Chem.,"  25,  page  115;  abstracted  briefly  in  Lond. 
"Elec.  Rev.."  August  19. — He  describes  a  method  of  calculation, 
the  results  of  which  were  found  to  agree  well  with  certain  experi- 
mental  determinations. 

CONDUCTIVITY  OF  DILUTE  SOLUTIONS.  Schaller. 
"Zeit.  Phys.  Chem.,"  25,  page  497;  abstracted  briefly  in  Lond. 
"Elec  Rev.."  August  19. — The  results  of  experimental  investiga- 
tions of  the  electrical  conductivity  of  dilute  solutions  at  tempera- 
tures up  to  100°  C. 

MAGNETIZATION  OF  HOLLOW  AND  SOLID  RINGS. 
Kirstaedter.  "Wied.  .Ann.,"  65,  page  72:  abstracted,  with  some  of 
the  illustrations,  in  the  "Elek.  Zeit.,"  August  n. — In  the  field  of 
solenoids  up  to  300  units  Grotrian  found  that  solid  and  hollow 
iron  cylinders  of  the  same  length  and  outside  diameter,  but  dif- 
ferent  thicknesses,   have   the   same   magnetic   moment;   the   reason 


was  thought  to  be  the  magnetic  screening  action  which  the  outside 
iron  had  on  the  inside.  In  the  present  paper  experiments  are  de- 
scribed which  were  made  to  find  out  whether  there  really  is  such 
a  screening  action;  he  therefore  used  a  holiow  and  a  solid  ring  in 
the  place  of  the  cylinder,  and  magnetized  it  peripherically.  He 
used  a  solid  ring  and  then  made  it  hollow,  and  finally  fitted  a  solid 
ring  into  the  hollow  space;  the  curves  of  magnetization  are  given. 
His  conclusions  are  that  a  screening  action  of  the  outer  layers,  as 
claimed  by  Grotrian,  could  not  be  found  in  the  case  of  the  rings, 
MAGNETIC  AFTER-EFFECT.  Fromme.  "Wied.  Ann.," 
No.  65,  page  41;  abstracted  in  the  "Elek.  Zeit.,"  August  II. — He 
describes  researches  to  determine  the  after-effect  which  follows  a 
reduction  of  the  magnetizing  force.  In  conclusion  he  shows  how 
the  experimental  results  can  be  explained  by  the  theory  of  rotat- 
ing molecular  magnets. 


HYDRAULIC  ILLUSTRATION  OF  WHEATSTONE 
BRIDGE.  Hallock.  "Llec.  Rev.,"  August  31. — A  reprint  of  the 
article  abstracted  in  the  "Digest"  last  week. 

EIectro=Chemistry  and   Batteries. 

ELECTROLYSIS  OF  ALKALINE  CHLORIDES.  Wohl- 
will.  "Zeit.  f.  Elektrochemie,"  August  4. — A  very  long  article,  in 
which  he  describes  researches  made  to  investigate  some  of  the  sec- 
ondary reactions  to  which  are  due  the  formation  of  hypochlorites, 
chlorates,  and  perchlorates.  A  question  of  great  importance,  both 
scientifically  and  practically,  is  to  determine  how  the  anions  of  the 
o.^ygen  acids  of  chlorine,  like  CIO,  can  be  brought  into  solutions 
which  contain  only  CI,  OH  and  0  ions  as  anions,  and  this  is  the 
problem  which  he  endeavors  to  solve.  E.xtended  researches  were 
made  at  diflferent  voltages,  and  the  results  are  given  in  curves  and 
tables;  from  these  researches  he  concludes  that  with  the  very 
smallest  e.  m.  f.  with  which  an  extremely  small  current  can  be 
maintained  there  is  a  formation  of  hypochloric  acid;  it  is  also 
proved  that  below  2  volts  there  may  be  a  formation  of  the  chlorate. 
The  formation  of  the  chlorate  does  not  depend  on  the  addition  of 
C.  or  OH  ions;  nor  is  there  a  secondary  chemical  reaction  similar 
to  that  in  the  formation  of  the  hypochlorite;  the  chlorate  is  gen- 
erally formed  together  with  the  hypochlorite,  and  it  is  thought  that 
the  latter  has  something  to  do  with  the  formation  of  the  forijjer. 
In  the  repeated  electrolysis  of  the  same  solution  the  chlorate 
products  increased  constantly,  while  the  hypochlorite  products  di- 
minished; from  this  it  follows  that  in  course  of  time,  in  the  contin- 
ued electrolysis,  the  chlorate  products  increase,  and  that  the  solu- 
tions containing  hypochlorite  give  more  of  the  chlorate  during 
electrolysis  than  plain  alkaline  chlorine  solutions;  it  is  almost  cer- 
tain, therefore,  that  the  chlorate  is  produced  by  the  hypochlorite. 
With  circulating  electrolytes  the  hypochlorite  products  at  the  end 
of  the  electrolysis  were  appreciably  greater  than  with  a  stationary 
electrolyte.  An  important  result  is  the  variation  in  the  amount  of 
the  products,  due  to  the  voltage  and  the  current  density;  researches 
made  between  2.1  to  2.5  volts  showed  the  following:  With  in- 
ci  easing  voltage  the  total  output  of  the  hypochlorite  and  the  chlo- 
rate increases;  with  increasing  voltage  and  current  density  the  rela- 
tion of  the  chlorate  to  the  hypochlorite  increases.  Under  the  same 
conditions  the  output  of  hypochlorite  increases  at  first  and  then 
diminishes.  A  striking  result  was  that  the  relative  output  of  the 
hypochlorite  at  low  voltages  of  2.1  to  2.2  reaches  50  per  cent., 
vdiich  has  never  been  observed  before  in  strong  alkaline  solutions. 
His  results  are  contradictory  to  those  obtained  by  Oettel  and  by 
Haber;  he  discusses  this  disagreement.  Iji  conclusion  he  gives  the 
principal  results  of  his  researches,  briefly;  the  electrolysis  will  take 
place  at  a  difference  of  potential  of  at  least  1.2  volt  between  the 
anode  and  the  hydrogen  electrode,  forming  hypochlorite;  the  for- 
mation of  hypochlorite  in  large  quantities  will  begin  to  take  place 
above  2.1  volts,  and  depends  on  the  secondary  chemical  action  of 
the  chlorine  and  the  alkali;  the  chlorate  is  produced  by  an  ion  re- 
action, which  is  possible  only  by  the  addition  of  positive  electric- 
ity; it  is  formed  from  the  C!  0  ions  which  have  been  formed. 

ELECTROLYSIS  OF  ALKALINE  CHLORIDES.  Winteler. 
"Zeit.  f.  Elektrochemie,"  .August  4. — .A  continuation  of  his  serial 
describing  researches.  He  discusses  briefly  the  formation  of  hypo- 
chlorites, chlorates  and  perchlorates;  no  conclusions  appear  to  be 
drawn. 

EXTRACTION  OF  ZINC;  COWPER-COLES  PROCESS.— 
Lond.  "Elec.  Rev.,"  August  19. — A  brief  description,  with  illustra- 
tions of  the  apparatus.  The  process  is  intended  to  apply  to  re- 
fractory ores  like  those  at  Broken  Hill;  the  process  is  claimed  to 
have  entirely  overcome  the  difficulties  encountered,  and  has  the 
advantages  of  economical  working  and  purity  of  products;  it  has 
been  tried  on  a  commercial  scale  at  the  experimental  works  in  Corn- 
wall, where  40  to  50  tons  of  ore  per  week  have  been  treated.  The 
anodes  are  of  sheet  lead  and  the  cathodes  of  aluminum.  The  diffi- 
culty of  the  roasting  has  been  overcome  by  the  addition  of  a  mix- 
ture of  other  ores.  The  sulphur  is  o.xidized  in  the  roasting  instead 
of  being  driven  off;  the  zinc  is  leached  with  a  weak  solution  of  sul- 
phuric acid,  and  is  deposited  either  in  the  form  of  plates  or  zinc 
si^onge,  which,  when  dried,  is  a  substitute  for  zinc  dust,  for  which 
there  is  considerable  demand.  By  using  a  suitable  strength  of  so- 
lution only  the  zinc  and  copper  are  removed  from  the  ore,  while 
the  other  metals  present  are  not  dissolved;  the  le.ad  and  silver  re- 
mr.inin<2r  in  the  residue  can  be  extracted  by  any  of  the  well-known 
n'ethods.    A  more  detailed  description  is  promised. 
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SOLUTION  OF  NOBLE  METALS.  Margules.  "Wied. 
Ann.,"  No.  7;  abstracted  in  Lond.  "Elec,"  August  19.— H'e  found 
that  platinum  may  be  dissolved  in  acids  or  caustic  alkalies  by  pass- 
ing a  secondary  current  from  an  induction  coil  through  an  electro- 
lytic cell  with  platinum  electrodes.  •  He  also  obtained  a  solution  by 
inserting  the  cell  between  the  hammer  and  the  anvil  of  the  inter- 
rupter, in  which  case  it  was  accomplished  by  the  extra  current. 
Gold  \\a.9.  similarly  dissolved,  but  the  solution  of  carbon  in  a  similar 
way  has  not  yet  been  accomplished;  if  carbon  could  be  made  to 
combine  with  some  anions  some  important  new  developments  in 
organic  chemistry  might  be  e?:pected. 

POLARIZATION  CAPACITY  OF  REVERSIBLE  ELEC- 
TRODES. Elsa  Neumann.  "Zeit.  f.  Elektrochemie,"  August  18.— 
If  an  electrolytic  cell  is  placed  in  one  branch  of  a  Wheatstone 
bridge  it  will  not  act  like  an  ordinary  resistance,  but  like  a  resist- 
ance'with  a  capacity  in  .circuit  with  it:  it  was  first  thought  that  this 
polarization  capacity  acted  like  that  of  a  condenser,  but  Wien  and 
Orlich  have  shown  that  this  is  not  the  case;  Warburg  showed  how 
the  polarization  capacity  could  be  calculated  theoretically  for  the  so- 
called  unpolarized  electrodes;  the  researches  described  in  the 
piesent  article  were  made  to  demonstrate  his  method  experimen- 
tally. 

DETERMINING  HEAT  OF  DISSOCIATION  OF  ELEC- 
TROLYTES. Van  Laar.  "Zeit.  Phys.  Chem.,"  24,  page  608;  ab- 
stracted briefly  in  Lond.  "Elec.  Rev.,"  August  19.— He  points  out  a 
source  of  error  in  such  determination. 

LEAD-ZINC  -  CADTkllUM  STORAGE  BATTERY.  —  Lond. 
"Elec,"  August  19:  abstracted  from  "LTnd.  Elec." — A  description 
of  the  Werner  accumulator,  which  was  noticed  in  the  "Digest" 
May  21  and  June  4. 


STORAGE  BATTERY.— "West.  Elec,"  August  27.-— A  reprint 
of  the  discussion  of  .-Vppleton's  paper,  which  was  noticed  in  the 
"Digest"  last  week. 

Units,  Measurements  and  Instruments. 

DANIELL  STANDARD  CELL.  Grotrian.  |"Elek.  Zeit.J'  Au- 
gust 18. — A  description  of  a  convenient  and  simple  form  of  this 
standard  cell.  While  the  Clark  and  Weston  standards  are  superior, 
theTDaniell  is  often  sufficiently  exact  and  has  the  advantage  of  being 
easily  constructed  in  the  present  form,  which  avoids  all  necessity  of 
stop  cocks  such  as  are  used  in  the  Fleming  form.  The  arrangement 
is  shown  in  the  adjoining  figure;  there  are  two  retaining  cells,  which 


per  cent,  of  cadmium  are  absolutely  alike  with  reference  to  the 
e.  m.  f..  and  do  not  change  to  a  one-hundredth  of  a  millivolt;  with 
f.ioie  than  15  per  cent,  they  are  not  pertnanent;  tlie  e.  m.  f.  increases 
gradually,  approaching  that  of  pure  cadmium;  the  results  are  given 
in  a  curve.  A  rod  of  cadmium  which  has  been  amalgamated  is  very 
changeable  in  its  electromotive  properties.  For  the  cadmium  cell 
he  recommends  a  more  dilute  amalgam  than  one-sixth,  as  the  latter 
is  near  the  bending  point  of   the  curve. 

GALVANOMETRY  OF  SUDDEN  DISCHARGES.  Wittmg. 
"Wied.  Ann.."  No.  7;  abstracted  briefly  in  Lond.  "Elec,"  August 
19. — An  Qrdinary  mirror  galvanometer  may  be  used  for  measuring 
the  intensity  of  rapidly  recurring  discharges  such  as  those  from  an 
influence  machine,  but  if  the  discharges  are  not  perfectly  regular 
the  needle  will  oscillate.  A  much  more  certain  method  is  based  on 
the  method  of  multiplication  or  of  Toepler's  reversals;  if  the  spark 
ci'.rrent  is  sent  through  a  galvanometer  the  needle  begins  to  oscillate 
about  the  new  zero  -j-  u;  commute  the  current  when  it  reaches  the 
first  turning  point  and  the  zero  will  then  be  displaced  from  -j-  a  to 
—  a,  and  on  repetition  the  needle  oscillates  between  two  new  posi- 
tions from  which  the  current  intensity  is  easily  calculated  (no  fur- 
ther description  is  given  in  the  abstract).  Experiments  with  a  large 
machine  show  that  the  current  depends  largely  on  the  resistance  of 
the  circuit  and  length  of  the  spark  gap,  but  increases  in  direct  pro- 
portion with  die  speed  of    revolution. 

MEASUREMENT  OF  OSCILLATING  CURRENTS. 
Kopp.  "Elek.  Zeit.,"  August  11. — An  abstract  of  a  paper  from  a 
Swiss  scientific  journal  on  the  measurement  of  constant  and  recti- 
fied oscillating  currents  by  the  electromagnetic  rotation  of  the 
plane  of  polarization  of  light;  in  the  paper  he  describes  a  method 
for  determining  the  constant  of    the  apparatus. 

ELECTRICAL  INTERFEROMETER  MEASUREMENTS. 
Drude.  "Wied.  Ann.,"  No.  7;  abstracted  in  Lond.  "Elec."  Au- 
gust 19. — He  examined  the  indications  of  this  apparatus  and  came 
to  the  conclusion  that  it  was  unsuitable  for  measuring  electric 
waves. 

METER  FOR  ACCUMULATORS.  Aron.  "Elek.  Zeit.,"  Au- 
gust 18. — A  reprint  in  full,  with  illustrations  of  the  paper,  an  ab- 
stract of  which  was  noticed  in  the  "Digest"  July  16. 

CONDENSER  FOR  INDUCTION  COILS.  Dubois.  "Wied. 
Ann.,"  No.  65,  page  86;  abstracted,  with  some  of  the  illustrations, 
in  "Elek.  Zeit.,"  August  11. — He  measured  the  secondary  current 
with  an  elettro-dynaniometer,  varying  the  resistance  in  the  sec- 
ondary circuit  and  the  capacity  of  the  condenser  shunting  the 
brake  in  the  primary.  Three  of  the  six  curves  are  reproduced  in 
the  abstract;  one  of  them  shows  that  a  condenser  of  too  great  a 
CiipEcity  can  reduce  the  current  below  the  value  which  it  would 
heve  without  a  condenser;  he  also  showed  that  a  condenser  at  the 
spaik  gap  of  a  primary  can  increase  the  current  appreciably,  even 
doubling  it,  but  that  the  capacity  of  the  condenser  is  determined 
by  the  resistance  in  the  secondary  circuit;  with  an  increase  of  this 
resistance  the  capacity  diminishes. 


are  provided  with  a  long  lip  on  one  side;a  piece  of  glass  bent  to  this 
shape  and  inserted  in  an  ordinary  rectangular  cell  would  also  an- 
swer; one  of  these  contains  the  zinc  and  its  solution,  while  the  other 
contains  the  copper  and  its  solution;  the  plates  should  be  held  in  a 
fixed  vertical  position,  as,  for  instance,  by  means  of  grooves  in  the 
side  of  the  cell;  the  heavy  black  lines  ff  are  pieces  of  filter  paper 
2  c  3  inches  in  width,  the  ends  hanging  down  over  the  ends  of  the 
lips  and  lower  than  the  surface  of  the  liquids;  each  is  first  saturated 
with  its  solution;  by  capillary  attraction  the  liquids  will  be  drawn 
over  slowly,  and  those  that  mix  will  drop  olif,  thus  keeping  the  so- 
lutions i»ire;  to  accomplish  this  there  should  be  about  five  strips  in 
the  zinc  solution  and  two  strips  in  the  copper  solution;  when  in  use 
the  two  overhanging  parts  of  the  strips  are  brought  together,  being 
pressed  together  with  the  fingers  until  they  adhere.  The  copper 
plate  should  first  be  freshly  plated  tiectrolytically  with  copper  and 
the  zinc  plate  should  he  amalgamated;  the  irregularities  ol  this  cell 
arc  due  to  the  coating  of  copper,  which  should,  therefore,  be  as 
f(tsh  and  pure  as  possible;  there  is  practically  no  cITect  of  tcmpera- 
tiiie  on  the  value  of  the  c.  m.  f. ;  the  density  of  the  zinc  solution 
should  be  1.200  and  of  the  coppr.r  I. too,  which  are  the  same  concen- 
irationj  a»  those  used  by  KlcminR.  He  made  a  number  of  dcterini- 
n.-'tions  <'i  this  cell  as  cfimpared  with  a  Clark,  which  had  been 
standardized  hv  the  Reirhvai.stalt ;  the  mean  value  of  the  e.  m.  f. 
which  he  recommends  \iiider  these  rircunislances  is  I. lot;  the  re- 
.tislanci-  of  this  cell  i.n  several  llioiisand  ohms,  and  it  will  stanil 
«hott-r;rriiiting  as  well  as  the  I'leming  cell;  the  e,  m.  f.  arises  slow- 
ly when  the  cell  is  not  in  use,  the  riic  being  about  I  to  2-thou- 
.laiidlhs  fif  a  volt  ilurini;  cidhteen  hours. 

FLECTHr)MOTIVK  ACTION  OF  CADMIUM  AMALGAM 
JacKer.     "Wied.  Ann.."  No,  05,  pane  106:  abstracted  with  a  curve 
in  ihc  "Rick,  7.c'tt.,"  AiiKii«t  n. — A  contritMilion  from  the  Rclchan- 
stall  in  which  he  describes  rxperinients  with  rarlminin  ainalgamH  of 
different  composition.    He  found  that  amalgams  containing  5  to  15 


INDUCTION  COIL  CONDENSERS.  Dell.  "Elec  Rev.," 
.■Xugust  24. — A  brief  description  of  some  experiments,  in  which 
the  condenser  was  connected  in  various  ways.  No  conclusions  are 
drawn,  as  this  is  left  to  the  reader. 

Telegraphy,  Telephony   and  Signals. 

SPARK  TELEGRAPHY.  Tietz.  "Elek.  Zeit.,"  August  i8.— 
A  long  article  describing  some  interesting  experiments  with  a  view 
to  devising  a  selective  method  of  telegraphing  by  means  of  Hert- 
zian waves — that  is,  to  enable  any  one  station  to  communicate  with 
any  other  particular  one.  The  researches  which  he  made  seem  to 
h;.ve  been  quite  extended,  although  the  distances  used  in  most 
of  them  were  only  a  few  meters.  The  main  element  in  the  Mar- 
coni svstcm  is  the  use  of  wires  connected  with  the  radiator  and 
the  coherer;  he  determined  quantitatively  the  elTect  of  these  wires; 
instead  of  a  coherer  he  used  a  thermocell  or  a  bolometer,  by  means 
of  which  he  could  measure  the  energy  in  a  galvanometer,  thus  giv- 
ing quantitative  results,  The  deflections  were  measured  for  dif- 
ferent distances  between  the  receiver  and  the  transmitter,  and  the 
results  are  given  in  a  curve;  if  the  radiation  starts  from  a  point  it 
should  diminish  inversely  as  the  square  of  the  distance;  if  it  starts 
from  a  wire  infinitely  long  it  should  be  inversely  proportional  to 
the  distance:  both  of  these  curves  arc  also  given,  showing  that  the 
e;iperiniental  curve  lies  between  these  two.  Another  set  of  experi- 
ments as  made  with  resonaiicr;  the  radiatnr  was  provided  willi 
two  wires  of  equal  length,  and  likewise  the  thermocell,  except  that 
in  the  latter  case  the  length  of  the  wires  as  varied,  the  galvanome- 
ter deflection  in  each  case  being  measured;  in  all  the  curves  ob- 
tained, in  which  this  dedection  was  shown  as  a  fuuclion  of  the 
1(1  gth  of  the  wires  of  the  receiver,  there  was  a  very  decided  max- 
inuim  when  the  wires  of  the  receiver  were  equal  to  those  of  the 
tr.msniitter  showing  resonance;  the  best  elTect  will,  therefore,  be 
obtained  when  the  wires  are  of  e(|ii;il  length;  by  making  the  wires 
equal  a  selective  system  may  Iherefnre  be  coiislructcil,  ,is  only  that 
receiver  will  res|>oii<l  which  has  the  same  length  of  wires.  Mar- 
cf.ni,  however,  has  only  one  wire  at  each  station,  the  oilier  jiole  be- 
ing grounded;  researclies  showeil  that,  the  curve  in  that  case  does 
not  show  resonance,  as  the  deflection  remained  the  same  lor  dif- 
ferent lengths  of  wire.  The  results  obtained  were  quite  difTerent 
when  the  therinocell  or  bolometer  were  used  than  when  they  wern 
replaced   by  a  coherer,   so  tliat  the  results  obtained  do   not   apply 
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diitctly  when  a  coherer  is  used;  the  thermocell  or  bolometer  meas- 
ured the  eiierEO'  received  in  a  unit  of  time,  but  the  coherer  re- 
sponds in  proportion  to  the  difference  of  potential.  To  investi- 
gate resonance  with  the  use  of  a  coherer  he  placed  a  galvanometer 
in  the  coherer  circuit  and  found  that  there  was  no  maximum  for  a 
g:\en  length  of  wire,  but  as  the  results  were  not  very  definite  he 
also  tried  them  with  the  spark  micrometer,  obtaining  no  maxi- 
mum, but  found  that  the  spark  length  increased  with  the  length  of 
wife.  He  believes,  therefore,  that  the  selective  system  by  means 
01  lesonance,  in  connection  with  the  Marconi  system,  is  not  pos- 
sible as  long  as  a  coherer  is  used  for  the  receiver;  the  coherer, 
however,  is  much  more  sensitive.  The  vertical  wire  of  Marconi 
often  involves  difficulties  in  its  construction,  while  the  two  hori- 
zontal wires  can  be  erected  irmch  more  easily;  the  waves  are  as- 
sumed to  pass  out  perpendicularly  from  the  wire,  and  the  direc- 
tion of  radiation  will,  therefore,  be  more  favorable  for  the  hori- 
zontal wires;  the  maximum  is  obtained  only  when  the  four  end 
points  of  the  w-ires  of  the  receiver  and  transmitter  form  a  rectangle 
(he  may  mean  a  square) ;  he  therefore  endeavored  to  increase  the 
sensitiveness  of  the  receiver;  the  effect  was  greatly  strengthened 
when  he  used  several  spark  gaps  in  series  at  the  radiator;  a  con- 
dense^  parallel  to  the  spark  gap  also  increases  the  action;  in  this 
way  he  found  that  the  action  of  the  radiator  could  be  .increased 
about  twenty  times,  and  this  is  by  no  means  the  maximum  which 
could  be  obtained;  as  it  is  a  question  of  the  transmission  of  energy, 
the  use  of  transformers  and  alternating  currents  of  appreciable 
power  will  increase  the  result.  The  bolometer  is  more  sensitive 
than  the  thermopile,  but  the  latter  may  be  improved  by  the  use  of 
a  number  of  cells  connected  as  one.  He  increased  the  distance  to 
200  meters,  and  obtained  satisfactory  results,  although  the  condi- 
tions were  ver}'  unfavorable;  with  the  improvements  suggested  he 
thinks  that  the  results  will  be  as  good  as  those  obtained  with  co- 
herers. The  current,  however,  is  not  sufficient  to  operate  a  relay 
tor  an  ink  writer:  to  accomplish  this  he  proposes  what  he  calls  a 
"light  relay."  which  has  the  same  sensitiveness  as  a  mirror  galva- 
nometer; if  a  beam  of  light  from  the  galvanometer  is  thrown  on  a 
selenium  cell  this  result  could  be  accomplished,  but  he  did  not  try 
it;  another  method  would  be  to  use  ultra-violet  rays  reflected  by 
the  mirror  galvanometer  onto  a  spark  gap  in  a  local  circuit. 

WIRELESS  TELEGRAPHY.— Lond.  "Elec.  Rev.,"  August 
ly — A  long,  illustrated  description  of  Lodges  syntonized  system. 
The  chief  idea  of  this  improved  system  of  Hertzian  telegraphy  is 
to  enable  one  to  send  messages  to  only  one  particular  receiver,  and 
this  is  accomplished  by  a  system  of  syntonizing,  so  that  the  receiv- 
er will  respond  only  to  a  particular  frequency  and  fo  a  sufficiently 
prolonged  series  of  oscillations.  There  is  a  relay  vvith  a  subsidiary 
circuit,  which  responds  only  to  oscillations  of  that  particular  fre- 
quency, or  some  multiple  or  submultiple  of  it;  the  conductors  in 
this  relay  circuit  have  a  large  capacity  and  are  combined  with  a 
self-induction  coil,  the  object  of  which  is  to  prolong  the  oscilla- 
tions, constituting  a  radiator  of  a  definite  frequency,  and  this  ren- 
ders syntonizing  possible  because  the  response  depends  on  the 
fact  that  the  total  number  of  oscillations  is  very  great,  so  that  the 
feeble  impulse  is  gradually  strengthened  according  to  the  principle 
of  sympathetic  resonance.  Methods  of  tuning  are  described  and 
illustrated.  A  coherer  is  also  described,  in  which  a  fine  point  is  in 
light  contact  with  a  vibrating  strip  of  metal;  w^hen  a  telephone  is 
used  the  coherer  restores  itself  without  any  special  vibrator;  more- 
over, a  telephone  is  the  quickest  responder  that  can  be  used.  He 
has  transmitted  signals  over  i  mile.  It  appears  also  that  the  in- 
convenience of  the  long  vertical  conductor  in  the  Marconi  appa- 
ratus may  be  overcome  in  this  way.  (See  American  patent  609.- 
154,  issued  to  Oliver  Lodge,  August  16,  1898.) 

MARCONI  TELEGRAPHY.— Lond.  "Elec.  Rev.,"  August  19. 
— A  few  further  particulars  regarding  the  recent  successful  trial  in 
telegraphing  from  the  royal  yacht  Osborne  to  the  Queen  at 
Osborne  House.  In  one  case  the  distance  was  nearly  2  miles  and  a 
hill  intervened,  rendering  optical  signals  impossible;  while  the 
yacht  was  on  a  cruise  messages  were  sent  to  a  distance'of  7.5  miles. 
_  TELEPHONY  IN  GREAT  BRITAIN.— Lond.  "Elec."  and 
"Elec.  Eng.,"  August  19.— A  reprint  of  the  report  of  the  select 
c<..minittee  on  telephones;  it  is  also  discussed  editorially.  A  reprint 
is  begun  in  the  Lond.  "Elec.  Rev.,"  August  19. 

MINE  SIGNALS.  Clements.  Lond.  "Elec.  Rev.."  August  19. 
— An  abstract  of  a  paper  read  before  a  South  African  society  on 
the  various  methods  of  signaling,  with  special  reference  to'  the 
electrical  method,  which  is  considered  to  be  the  best. 

CLEVELAND.— "Elec.  Rev.."  August  31.— A  brief,  illustrated 
description  of  the  new  telephone  exchange,  which  is  said  to  be  the 
most  modern  in  the  world 

Miscellaneous. 

LIGHTNING  STATISTICS.— "Eiek.  Zeit.,"  August  4.— An 
abstract  of  some  statistics  for  Prussia  during  the  years  1891  and 
i?95.  For  each  year  there  are  given  the  number  of  lightning  bolts 
in  large  and  small  cities  and  in  villages,  classified  into  those  in 
which  the  lightning  produced  fire  and  in  which  it  did  not.  A  table 
also  gives  the  total  loss  by  fire  and  the  proportion  caused  by  light- 
ning. 

LIGHTNIN):;  STATISTICS.— "Zeit.  f.  Elek,,"  August  7.-A 
discission  of  the  statistics  for  Steiermark  and  Kaernten  from  1886 
to  1896. 

MEETING  OF  GERMAN   ELECTRICIANS.-"Elek.   Zeit.," 


August  4.— .\  verbatim  report  of    the  proceedings  of    the  annual 
meeting  held  last  June;  it  is  chiefly  of    local  interest,  the  papers 
thtmselvcs   being   published   separately    in    that   journal    (and    no- 
ticed  under   the   respective   headings   in   the   "Digest"),    althouglv 
some  of    the  brief    discussions  are  given  in  this  report     these  dis- 
cuisions  seem  to  contain  nothing  of   special  interest.     Hundhausen' 
presented  his  report  concerning  the  standard  screw-thread  sockets 
for    incandescent   lamps,    reviewing    the     chief    features;     a    more- 
lengthy  description  was  referred  to  in  the  "Digest"  June  II  and  25. 
Iht  rules  and  regulations  were  briefly  discussed.     In  the  discus- 
sion of   Passavant's  pacer  Cse^  "Digest"  July  30)  the  question  was- 
brought  up  whether  the  neutral  wire  in  a  three-wire  system  with- 
220  volts  on  each  side    should  be  grounded;  Passavant  claims  that 
It  should  be,   stating  that  it   would   be  quite  doubtful  whether  he- 
wculd  connect  a  house  installation  with  such  a  system  if   the  mid-- 
die  wire  were  not  grounded;  it  was  thought  that  the  higher  volt-- 
agej  would  make  the  system  safer,  because  a  fault  would  develops 
Itself    quickly.  ^ 


OMAHA  EXHIBITION._"VVest.  Elec."  August  27.-A  brief 
Illustrated  description  of  the  Machinery  and  Electricity  Building 
and  some  of   the  exhibits  in  it. 


Book  Reviews. 


DISTRIBUTION  DE  L'EXERGIE  PAR  COURANTS  POLYPHASES  B, 
J.  Rodet,  Ingenieur  des  Arts  et  Manufactures.  Published  by  Librairic 
Gauthier.VilIars,  Paris,  France.  One  volume,  octavo;  J38  pages.  Illus- 
trated.    Price,  8  francs. 

This  work  discusses  completely  but  apparently  without  anv  new  light  the- 
now  generally  understood  elementary  theory  and  application  of  polyphase  cur- 
rents  to  power  transmission  purposes.  It  takes  up  the  subject  historically  andl 
treats  analytically  the  rotary  field,  the  production,  transmission,  transformation- 
and  translation  of  multiphase  currents,  describing  generators,  lines,  trans- 
formers, meters,  etc.,  and  closes  with  descriptions  of  various  systems  which- 
have  been  and  are  in  practical  operation,  beginning  with  the  Lauffen-Frankfur* 
installation  and  ending  with  those  of  Mechanicville  and  Lyons.  ' 
"STREET  R.\ILWAY  ROADBED."  By  Mason  D.  Pratt  and  C.  A.  Alden. 
Street  Railway  Publishing  Company,  New  York;  135  pages,  illustrated 
Price,  $2. 

This  work  is  so  far  as  can  be  ascertained  the  first  treating  particularly  of  this 
subject,  the  conditions  of  which  differ  so  widely  from  those  of  standard  steam 
track  construction  as  to  make  a  special  treatise  of  considerable  value.  The  ex- 
perience of  both  of  the  authors  in  this  particular  field  insures  the  reliability  of 
the  statements  made.  The  work  is  largely  made  up  of  contributions  of  the 
authors  to  various  technical  papers  and  society  proceedings  during  the  last 
few  years,  brought  up  to  date  and  properly  divided  under  various  headings.  It 
discusses  the  subject  briefly  from  an  historical  standpoint,  and  then  proceeds 
to  present  in  a  concise  way  the  best  practice  of  to-day.  The  art  of  track  laying 
is  described  largely  from  the  civil  engineering  standpoint,  the  surveying  of 
the  road,  the  use  of  various  curves,  cross  sections  of  rail,  foundations  and  joints 
being  clearly  and  accurately  described. 


The  "M"  Receiver. 


The  "M"  telephone  receiver  illustrated  herewith  is  manufactured  by  the 
firm  of  William  J.  Murdock  &  Co.,  160  Congress  Street,  Boston,  Mass.  It  is 
claimed  to  be  of  strictly  high-grade  manufacture,  pony  type,  with  highly  fin- 
ished hard  rubber  case.  It  is  a  bi-polar  receiver,  with  metal  head  spools 
mounted  on  a  horseshoe  magnet  made  of  the  best  magnet  steel,  the  magnet 


The   "  M  "    Receiver. 


being  supported  near  the  diaphragm  so  that  change  in  temperature  does  not 
affect  the  adjustment.  The  binding  posts  are  of  new  design  and  mounted  on 
metal  plates.  The  receiver  weighs  12  ounces,  and  will  operate  any  standard 
switch.  For  e-xchange  work  some  excellent  testimonials  have  been  received  for 
this  receiver,  and  it  is  said  to  be  giving  satisfaction  wherever  used. 


Two  of  the  Exhibits  at  the  Omaha  Exposition. 


THE  BUFFALO  FORGE  COMPANY.— One  i::xi2  high-speed  horizontal 
engine  is  an  interesting  feature  of  the  exhibit  of  the  Buffalo  Forge  Company, 
beside  which  the  company  shows  a  complete  installation  of  Ian  heating  ap- 
paratus for  aiding  in  the  ventilation  of  large  buildings  by  air  supplied  under 
blower  pressure.  The  outfit  is  equipped  with  a  complete  arrangement  of 
dampers  for  shunting  the  cold  air  around  the  steam  heating  coils,  which 
dampers   can    be   controlled    by   hand    or   by   automatic   thermostats,    such   an 
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arrangement  obviously  gi^ang  a  quicker  control  of  the  temperature  than  the 
operation  of  valves  affecting  the  steam  supplied  to  the  heating  coils.  The 
exhibit  contains  a  large  number  of  smaller  machines  made  by  the  Buffalo  Forge 


The  Booth  of   ihe  Buffalo  Forge  Company. 


Company,   one  of  these  of  interest  being  a  6x6  vertical   engine   with  a   shaft 
governor. 

THE  CLONBROCK  STEAM  BOILER  COMPANY.— A  section  of  the  Mor- 
rin  Climax  steam  boiler,  showing  the  arrangement  of  the  water  tubes,  forms  a 
central  column  in  the  exhibit  of  the  Clonbrock  Steam  Boiler  Company  of  Brook- 
lyn. The  exhibit  consists  largely  of  views  of  large  and  small  boiler-house 
equipments,   fitted   with   the   Morrin    Climax   and   compound    steam    boilers   and 


scale,    which    is    washed    out    through    the   tube   by    the    water   as    it    leaves    the 
cleaner. 

The  illustration  shows  the  details  of  construction.     A  is  a  hollow  brass  shaft. 
B  brass  turbine  water  wheel,   C  are   grooves,  which   are  bearings   for  the  steel 


balls,  corresponding  grooves  being  provided  in  the  turbine  B.  D  represents 
the  cutter  arms,  of  which  there  are  four  carrying  the  steel  cutters  £.  F  are 
steel  springs  which  keep  the  cutter  arms  pressed  outward. 

This   cleaner   is   the   invention    of    H.    F.    VVeinland,    and   is    manufacttired   by 
the  Lagonda  Manufacturing  Company,  690  East  High  Street,  Springfield,  Ohio. 

A  New  Railway  Motor. 


For  elevated  and  underground  railroads,  as  well  as  suburban  and  interurban 
railways,  the  General  Electric  Company  has  recently  developed  the  GE-5S 
motor.  The  new  motor,  while  differing  but  slightly  in  outward  appearance 
from  previous  GE  motors  of  similar  capacity,  embodies  many  important  im- 
provements, which,  it  is  claimed,  render  it  the  only  suitable  motor  for  this 
class  of  work.  It  has  already  been  tested  on  the  New  York.  New  Haven  Sc  Hart- 
ford  Railroad,   the   Metropolitan   and   the   Lake   Street   elevated   roads,   Chicago, 


Diagram  of  Field  Frame. 


and  on  the  locomotives  of  the  Buffalo  &  Lockport  Railway,  under  actual  steam 
road  conditions,  and  has  proved  by  its  success  the  suitability  of  its  design  and 
the  excellence  of  its  construction. 

The  magnet  frame  is  of  soft  steel  cast  in  one  piece  in  the  form  of  a  cube 
with  well-rounded  corners.  In  each  end  is  a  bored-out  opening  large  enough 
to  allow  of  the  removal  of  the  armature  pole  pieces  and  field  coils.  Into  this 
opening  fits  a  frame  head  held  in  place  by  four  bolts,  and  carrying  the  arma- 
ture shaft  bearing.  The  axle  bearing  caps  are  bolted  to  vertically  planed  sur- 
faces on  the  frame.  The  four  pole  pieces  are  built  up  of  soft  iron  laminae,  and 
are  bolted  to  the  top,  bottom  and  sides  of  the  frame,  with  the  nuts  on  the 
outside. 


_V5K 


TiiK  Clonbrock  Steam  Boilkr  Comi'any  s  Kxuiiiii. 


^l■.K^Pl  CUV  I'.  \'ii\v  01    Mdior. 


drawingi  of  the  delail  arrangrmenti  ol  the  boiler),  viewi  of  trninload^  of  the 
output  ol  Ihe  factory  in  Brooklyn,  and  other  inlcrctting  accncii  nhowing  the 
magnitude  and  perfeclion  of  ihc  company'a  work  in  the  boiler  field. 

Ball  Bearlnic  Boiler  Tube  Cleaner. 


Thi»  clcanrr  work*  on  the  principle  of  a  water  wheel.  The  water  cnlerlng 
Ihe  machine  anil  paiiing  out  through  Ihe  buckcn  givci  a  rapid  molion  to  llie 
revolving  parta,  10  which  bra»«  armt  are  ailnchril,  having  linrdrned  •lerl 
culleri  on  Ihe  endt.  The  crnlriliigal  force  it  aoiilcd  \>y  a  «|iring  forcing  ihe 
cultcri  againil  the  inmdc  ol  Ihe  lube,  hammering,  culling   and   looaening   ilie 


The  four  field  coil»  arc  wound  on  mctnl  apooln  held  in  pl.ncc  by  Inniinaled 
pole  picccn.  The  winding  ii  of  atrip  copper  of  ample  cross  aection,  tested  to 
II  polenlinl  of  .sw»  vnlls. 

The  iirninUirc  in  of  ihe  irnnclnd  type,  wilh  n  cure  built  up  on  a  composl- 
li.in  inelnl  spider  securely  keyed  to  the  shall.  The  winding  ill  of  Ihc  scries 
drum  Imrrcl  type.  Ilcfiire  nssembling  on  the  motor  Ihe  nrnmUire  is  tesled  fo 
withstand  a  pulenlial  of  jnoo  volls  bclwccn  Ihe  comniulnlor  ind   Ihc  Core. 

ICach  commulalor  Is  subjecicd  to  a  high  polcniiiil  lest  ol  5"no  volts  bc- 
lwccn srgmrnis  and  shrll.  and  5<io  volts  bclwccn  ailjnccnl  segments.  Under 
all  normni  conditions  it   will  run  wilhiuil   injurious  sparking. 

The   hniring*   of    the   armnlure   arc   »up|.urlcd    in    the   franii-    IiciuIh    which   ex- 
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tend  inside  the  armature  and  commutator.  They  are  lubricated  by  oil  and 
waste,  put  in  place  through  a  hand  hole,  as  with  the  ordinary  car-box  bearing. 
The  brasses  take  the  form  of  a  sleeve  with  the  sides  cut  away  to  expose  the 
shaft  to  the  oily  waste.  The  commutator  end  bearing  is  3]4  inches  in  diameter 
and  7^  inches  long,  and  the  pinion  end  bearing  3>4  inches  in  diameter  and  ii 
inches  long.  A  similar  system  of  lubrication  is  employed  with  the  axle  bear- 
ings, which  measure  $14  inches  in  diameter  and  loj^^  inches  long,  as  with  the 
armature  shaft  bearings. 

JiW  the  leads  are  brought  out  through  rubber  bushed  holes  in  the  magnet 
frame,  and  are  easily  removable.  The  two  brush  holders  are  of  cast  brass,  each 
carrying  four  carbon  brushes,  which  slide  in  finished  ways  and  are  pressed 
against  the  commutator  by  independent  fingers,  giving  a  practically  uniform 
pressure  throughout  the  working  range  of  the  brushes.  The  holders  are  bolted 
to  guides,  which  in  turn  are  clamped  to  a  specially  designed  mica  insulated 
stud.  The  GE-55  motor  is  rated  at  160  horse-power.  It  weights  approximately 
5000  pounds. 


to  be  left  open  without  danger  of  accidental  closing.  All  the  circuit  breakers 
in  a  station  may  be  thus  placed  under  the  exclusive  control  of  a  single  operator. 

For  power  circuits  and  classes  of  work  where  the  conditions  are  less  severe 
than  in  regular  railway  service  the  General  Electric  Company  manufactures  the 
form  ML  circuit  breaker  for  100  to  800  amperes.  Its  principle  of  action  is  the 
same  as  that  of  the  form  MK,  but  the  moving  parts  are  somewhat  lighter  and 
differ  slightly  in  general  form.  The  form  ML  circuit  breaker  is  made  for 
both  front  and  back  connections  and  in  two  capacities:  100-500  amperes  for  front 
or  back  connection  and  200-800  amperes  for  back  connection  only.  As  in  the 
case  of  the  form  MK,  the  main  contacts  of  the  form  ML  are  laminated  and 
connected  in  multiple  with  a  secondary  plug  with  a  contact,  upon  which  the 
arc  is  broken. 

The  form  MQ  circuit  breaker  is  made  from   15  to   100-175  amperes  only,  and 


Hagnetic  Blow^Out  Automatic  Circuit  Breakers. 


The  inherent  tendency  of  all  circuit  breaking  devices  to  draw  an  arc  at  the 
last  point  of  contact  introduces  a  serious  problem  in  the  design  of  all  switches 
and  cut-out  appliances.  The  roughening  effect  of  the  arc  on  the  contacts  de- 
stroys in  a  short  time  the  usefulness  of  the  apparatus,  and  as  the  voltage  and 
current  increase  the  difficulty  is  rapidly  magnified..  The  advantages  of  the  use 
of  the  magnetic  blow-out  wherever  a  direct-current  electric  circuit  is  to  be 
opened  are  familiar  to  all  users  of  electrical  apparatus.  By  adding  to  a  sVitch 
equipped  with  a  blow-out  magnet  a  tripping  device  to  open  the  circuit  at  a 
predetermined  current  an  automatic  circuit  breaker  is  obtained  which,  for  con- 
venience and  reliability,  may  be  said  to  surpass  any  other  form  of  cut-out. 

The  General  Electric  Company  manufactures  four  different  forms  of  mag- 
netic blow-out  automatic  circuit  breakers  for  different  classes  of  service.  Each 
is  rated  by  two  numbers,  the  first  indicating  the  lowest  current  that  will 
automatically  open  the  circuit,  and"  the  second  number  giving  the  maximum 
normal  current  carrying  capacity,  except  in  case  of  the  form  MM  circuit 
breaker,  when  the  second  number  indicates  the  maximum  capacity  on  the 
basis  of  intermittent  service  common  in  railway  work.  The  tripping  point 
is  adjustable  in  any  desired  current,  from  the  lowest  rating  to  50  per  cent,  in 
excess  of  the  maximum  capacity^  by  adjusting  the  calibrating  spring  of  the 
tripping  armature. 

The  four  different  forms  in  which  those  circuit  breakers  are  made  have  cer- 
tain radically  different  features,  which  adapt  them  to  the  special  classes  ot  ser- 
vice for  which  they  are  designed.  All  of  them  may,  however,  be  used  on  any 
direct  current  circuit,  and,  with  reasonable  care  and  attention,  will  operate 
satisfactorily  under  the  most  severe  conditions. 

The  form  MK  circuit  breakers  are  made  for  150  to  8000  lamps,  and  are 
especially  intended  for  severe  service,  such  as  on  generator  and  feeder  panels, 
where  the  circuit  is  subject  to  repeated  and  violent  overloads.  Destructive  arc- 
ing is  prevented  by  the  use  of  supplementary  contacts  placed  in  a  strong 
magnetic  fieW,  and  arranged  to  break  the  circuit  a  moment  after  the  main 
contact.  The  transfer  of  the  arc  from  the  main  to  the  supplementary  con- 
tacts and  the  immediate  extinguishing  action  of  the  magnet  has  made  possible 
the  construction  of  effective  circuit  breakers  for  8000  amperes  capacity.  The 
main  contact,  which  is  built  up  of  leaf  spring,  bears  upon  the  main  contact 
blocks  when  the  breaker  is  closed.  The  coil  of  the  blow-out  magnet  and  the 
secondary  or  plug  contacts  are  in  multiple  with  the  main  contact.  Owing  to 
the  comparatively  high  resistance  of  the  secondary  contacts  practically  no 
current  passes  through  them  until  the  main  contact  opens;  the  whole  current 
then    passes   through   the    magnet   coils,   and   the   strong    magnetic   field   extin- 


FiG.   I. — MK  CiRciiT   Breaker. 

is  designed  especially  for  protection  power  circuits  and  stationary  motors.  In 
general  appearance  it  is  somewhat  similar  to  form  ML,  but  it  has  no  secondary 
contact.  The  current  is  broken  on  a  segmental  contact  similar  to  the  contacts 
used  in  railway  controllers.  There  is  but  one  cotl  for  both  the  tripping  magnet 
and  the  magnetic  blow-out.  The  magnetic  circuit  is  so  arranged  that  the  arc 
is  ruptured  in  its  field. 
The  form  MM  circuit  breaker,  for  15  to  150  amperes,  is  designed  especially  for 


Figs.  2  and  3. —  ML  Circi  it  Bruaker.     Front  and  Back  Connected. 

guishes  the  arc  as  bOon  as  it  is  formed  on  the  plug  contact.    The  plug  is  not 
withdrawn  until  after  the  leaf  contacts  have  left  the  contact  blocks. 

All  sizes  of  MK  circuit  breakers  ar*  furnished  for  back  connection,  up  to 
and  including  800-1200  amperes  capacity;  they  can  also  be  furnished  for  front 
connection.  Circuit  breakers  up  to  1200-2000  amperes  capacity  arc  made  when 
desired  with  an  automatic  locking  device  operated  by  a  handle.  When  the 
circuit  breaker  is  open  it  can  be  locked  open  by  removing  the  handle,  and 
when  it  is  closed  the  handle  cannot  be  removed.  The  automatic  locking  device 
is  especially  valuable  in   street  railway   service,   as   it   permits   circuit   breakers 


Fig.  4. — MQ  Circiit  Breaker. 

street  car  work,  and  consequently  its  rating  is  based  on  the  intermittent  cur- 
rents usual  in  railway  service.  It  should  not  be  used  where  it  will  have  to 
carry  its  maximum  rated  capacity  continuously.  It  is  intended  to  supersede 
both  the  old  hood  switch  and  the  fuse  box.  The  fuse  box,  which  has  hereto- 
fore been  the  only  protective  device  available  for  motor  and  other  car  equip- 
ment appliances,  has  usually  been  placed  in  a  more  or  less  inaccessible  posi- 
tion beneath  the  car.  The  blowing  of  fuses  resulted  in  annoying  and  trouble- 
some delays,  and  the  form  MM-circuit  breaker  was  at  once  received  with  favor, 
as   it  affords   perfect   protection   to  the   apparatus,   and   can   be   instantly   reset. 
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A  New  Primo-Secondary  Dry  Battery. 


Portable  X-Ray  Outfit  on  the  Hospital  Ship  *•  Solace/* 


The  ideal  battery  curve^which  can,  of  course,  never  be  produced  from  a 
practical  batter>%  because,'  among  other  reasons,  of  the  internal  resistance  and 
chemical  changes  incident  to  all  batteries — is  a  straight  line  parallel  to  the 
axis  of  abscissse  when  this  represents  times  of  discharge  and  the  ordinates  cor- 
sponding  voltages.  With  so-called  "dry"  batteries,  this  ideal  curve  is  even 
more  difficult  to  approximate  than  with  a  fluid  battery,  because  the  chemical 
changes  in  the  dr>-  battery  are  localized,  and  the  voltage  runs  down  as  the  dis- 
charge continues  due  to  want  of  circulation  of  the  electrolyte.  To  attain  an 
approximation  to  a  desirable  curve,  changes  of  concentration  of  solutions  and 
consequent  changes,  of  resistance  have  to  be  thoroughly  understood  and  worked 
out.  This  has  been  done,  it  is  claimed,  with  the  "dry"  cell,  a  discharge  curve 
from  which  is  shown  in  the  accompanying  illustration.  The  cell  itself  consists 
of  a  copper  containing  vessel  partially- lined  with  zinc,  both  vessel  and  zinc  ' 
being  electro-chemically  amalgamated,  in  which  condition  the  potential  differ- 
ence between  the  two  metals  is  only  0.03  volt  in  an  acid  solution,  as  against  1.3 
volts  for  ordinary  amalgamation  of  copper  and  zinc  electrodes.  Within  this 
vessel  is  contained  the  absorbent  and  the  positive  electrode,  which  is  of  some- 


\ 

16  HOURS    REST 
'\   2+2 

■i 

1  1 

1 .  i 

,    ,1,1, 

1  1  1 

,1  1 

23S 

,        ,1    ,       ,1,       , 

,       1 

221 

,J,    1,. 

a    Elfe     mror/d.  10    ^.r 


DiscHAKGE  Curve. 


what  peculiar  construction,  and  is  the  subject  matter  of  numerous  letters 
patent,  and  will  be  later  described  in  these  columns  in  wider  applications.  In 
the  small  cell  from  which  the  accompanying  curve  was  taken  the  positive  elec- 
trode weighs  a  little  less  than  2  ounces;  therefore  the  ampere-hour  capacity  is 
more  than  one  ampere-hour  to  the  ounce  of  complete  positive  electrode  with 
its  lug,  etc.— a  remarkably  high  figure.  For  small  cells— that  is,  up  to  sizes 
of  3  inches  diameter  by  6  inches  height— the  cylindrical  form  has  been  adopted, 
for  the  advantages  obtained  therefrom  of  mechanical  strength  and  the  absence 
of  plate  supports  and  separators.  The  cell  for  which  the  working  curve  is  given 
is  lJ4  inches  in  diameter  and  3  inches  in  height,  an  inch  being  allowed  for  seal- 
ing, air  space,  and  to  allow  room  for  liquid  that  might  be  driven  out  of  the 
absorbent  if  the  cell  be  overcharged.  This  size  of  cell  has  a  mean  electrical 
capacity— between  the  e.  m.  f.  of  2.46  volts  initial  and  2.21  volts  final  in 
discharge,  a  drop  of  55  to  60  per  cent,  of  tHat  usually  allowed— of  2.14  ampere 
hours,  or  5.05  watt  hours,  the  tilean  e.  m.  f.  being  2.36  volts,  at  a  current  rate 
of  one-tenth  of  this  normal  discharge.  The  cell  weighing  5  ounces  (avoirdu- 
pois) complete,  with  connections,  this  corresponds  to  16.16  watt  hours  per 
pound  of  complete  battery.  Dr.  Kennelly  in  a  recent  paper  read  before  the 
American  Institute  of  Electrical  Engineers  stated  that  the  best  storage  bat- 
teries hitherto  constructed,  and  these  fluid  batteries,  gave  only  five  to  six  watt 
hours  per  pound,  so  that  the  battery  here  described  shows  considerable  ad- 
vance in  this  direction.  One  of  the  claims  for  this  battery  is  that  there  is 
nothing  "secret"  about  it— the  results  are  obtained  by  skillful  manipulation  and 
thorough  knowledge  of  the  materials  employed,  as  attained  by  a  long  series  of 
experiments  and  actual  trials.  These  batteries  are  perfectly  dry,  and  are  sus- 
ceptible of  high  and  quick  charging  rates,  with  efficiency  of  about  80  per  cent. 
Dr.  Leonard  Paget,  well  known  as  a  collaborator  of  the  late  M.  Plante  and  as 
an  electrical  engineer,  is  the  inventor.  The  tests,  as  recorded,  were  made  on 
standard  Weston  instruments  by  Mr.  S.  liarr  Devlin,  of  the  College  of  the  City 
of  New  York,  and  the  batteries  are  being  put  upon  the  market  by  the  Re- 
liance Lamp  Electric  Company,  of  131   Liberty  .Street,  of  thd  same  city. 

India  Mica. 


Although  mica  is  extensively  used  in  the  electrical  industries  comparatively 
few  pcriona  know  much  about  its  nature,  how  it  is  mined,  etc. 

Some  interesting  facts  regarding  the  mining  of  mica  in  India  arc  given  in 
a  neatly  gotten  up  pamphlet  published  by  Messrs.  Eugene  Munscll  &  Co.,  218 
Water  .Street,  New  York  City.  The  mica  mines  of  India  are  in  the  interior  of 
the  country  and  very  inaccessible.  The  "Abrukcr  Mine,"  it  is  stated,  produces 
the  finest  mica  that  has  ever  been  mined,  both  for  lamination  and  color.  It  has 
been  sunk  about  2<xj  feel,  following  the  pilch  of  the  vein,  and  all  this  mica  and 
refu«e  has  been  rained  and  carried  away  by  the  natives.  No  machinery  of  any 
kind  except  drill  and  hammers  is  used  in  Ihcir  mining  operations.  The  refuse 
and  the  mica  are  placed  in  bankets,  each  holding  about  10  pounds,  the  baskets 
being  pasted  up  from  hand  10  hand  by  women  who  stand  in  a  line  on  ladders. 
The  conlrnis  of  the  baskets  are  deposited  81  the  lop,  and  the  baskets  arc  re- 
turned down  the  ladder  in  the  name  manner  as  Ihey  went  up,  but  by  another 
line  of  women.  Water  is  taken  out  of  the  mines  by  meant  of  jugs.  It  is 
•uppuKd  that  this  method  of  operation  has  been  carried  on  for  many  hundreds 
of  years,  except  that  there  is  more  care  lo  protect  the  miners. 

Alter  Ihe  crude  mica  is  taken  from  the  mines  it  it  firtl  roughly  trimmed  and 
then  totted  into  diilerent  grades,  according  to  lizet  and  ((iiality.  It  is  then 
taken  lo  llie  mica  workers,  who  split  it  up  and  tcribe  out  the  sir.e  foi«  it  In  be 
cut  into  by  Ihc  thearers,  Ihe  cut  pieces  Ihen  beinu  cleaned,  weighed  and 
packed  ready  for  shipment.  The  mica  n  Ihen  Iransporled  lo  general  wnre- 
houtet  in  baikcU  on  the  backs  ol  bullocks  and  in  bullock  carls.  In  iliis  way 
it  Is  carried  hundreds  o(  mllei  lo  ihipping  points  al  a  tpced  ol  about  m  inlirs 
•  day. 

The  tnica  can   ba  tplli  down  lo  .oooj- of  an   inch   in   Ihicknett.     llring   both 

■■■n'   '<  '"  vriy   useful  for   many  purpottt  in   Ihc  arlt  be- 

I  inMilalor.     Mr.  I'ranklin  llrooki,  of  ihc  firm  of  Eugene 

- ■      ■  ■'  'o  be  the  only  American  mica  miner   who  hat  vililed  Ihc 

India  mines,  and  what  hr  taw  there  was  an  inirrrsiing  revclaliim  ol  an- 
llqiiily,  both  from  an  enginrer't  and  minrr's  pn, I   virw 


At  the  beginning  of  the  Santiago  campaig'n  the  necessity  of  equipping  the 
hospital  ships  with  efficient  and  powerful  X-ray  apparatus  was  immediately  per- 
ceived by  the  Surgeon-General  of  the  United  States  Navy,  who  realized  the  im- 
portance of  installing  apparatus  which  should  be  powerful  and  so  simple  in 
construction  and  operation  that  it  could  be  properly  handled  by  any  ordinary 
mechanic.  An  order  was  placed  with  the  Edison  Manufacturing  Company  for 
one  of  its  latest  portable  cabinet  X-ray  outfits,  to  be  placed  on  board  the 
United  States  naval  hospital  ship  "Solace,"  and  the  entire  apparatus  was 
placed  in  position  ready  for  use  within  forty-eight  hours  after  the  placing  of 
the  order.  A  brief  description  of  this  apparatus,  which  is  illustrated  below, 
may  be  of  interest  to  our  readers. 

The  cabinet,  which  is  made  of  polished  quartered  oak,  of  massive  construc- 
tion, occupies  a  f^oor  space  of  2  feet  ,8  inches  by  i  foot  8  inches,  and  is  fur- 
nished with  four  wr.ought-iron  Ls  screwed  onto  the  base  of  the  same,  by  which 
it  can  be  rigidly  fastened  to  the  deck.  The  Edison  coil,  which  is  mounted  on 
top  of  the  cabinet,  is  also  furnished  with  brass  Ls  and  strips  to  hold  it  firmly 


Fig. 


-Focus  Tube  Holder. 


in  position,  and  the  base  of  the  adjustable  focus  tube  stand  is  similarly  screwed 
to  the  top  of  the  cabinet. 

The  distinctive  feature  of  the  Edison  X-ray  outfits  is  that  there  is  no  vibrator 
on  the  induction  coil,  its  place  being  taken  by  the  instantaneous  air-break 
wheel  device  shown  in  the  bottom  part  of  the  cabinet.  This  device  consists  of 
two  tooth-wheels  mounted  on  the  same  shaft.  The  projections  or  teeth  make 
contact  with  two  flat  brushes,  which  bear  on  the  outer  peripheries,  and  by 
which  the  current  is  brought  in  and  led  out  again.  These  wheels  are  rotated 
at  a  very  high  speed,  by  a  small  direct-current  motor,  which  also  runs  a  pres- 
sure blower.  The  air  blast  from  this  blower  enters  a  bifurcated  tube,  and  is 
conducted  to  two  flat  nozzles  immediately  over  the  contact  brushes.  The  spark 
formed  at  the  brushes,  when  the  coil  is  energized,  is  instantaneously  blown  out 
by  the  air  blast  at  the  moment  of  formation. 

The  controlling  rheostat  shown  in  the  upper  shelf  of  the  cabinet  is  used  to 
vary  the  current  in  the  primary  of  the  coil,  and  the  lever  arm  of  the  rheostat 
is  connected  to  the  extension  rod  passing  through  the  side  of  the  cabinet  so 
that  the  doors  of  the  cabinet  can  be  closed  and  the  rheostat  actuated  by  means 
of  this  extension  rod,  which  is  shown  on  the  right-hand  side  of  the  illustration. 
The  main  switch  is  shown  on  the  left-hand  side  of  the  cabinet,  near  the  top, 
and  the  cut  outs  directly  underneath  the  same.  The  apparatus  is  entirely  pro- 
tected when  not  in  use.     In   cases   where  the   patient   is   so  seriously   wounded 
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IhnI  it  it  necessary  fur  him  to  mainliiift  a  reclining  position,  the  focun  tube  it 
allocbed  lo  Ihc  portable  focus  liibr  holder,  nhown  in  h'ig.  2,  anil  Ihr  foctis  tube 
tinnd  it  dispell. nl  with. 

The  work  thai  lint  iilrrndy  berii  tlmir  litis  shown  the  girnl  value  of  siu-h  an 
nppnraliit  in  wnrfnre,  and  tile  iiecrssily  of  rqiiippinK  all  naval,  marine  and 
mllilnry  liotpiitilt  with  a  device  of  Ibis  kind.  One  great  advantnge  potsested 
by  it  it  that  it  ran  be  iiinvrd  from  place  lo  place  withnlil   delay. 
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Jfinancial  UntelliGcnce. 


THE  BROOKLYN  R.\PID  TRANSIT  R.\ILROAD  COMPANY  reports 
gross  earnings  for  August  of  $563,257,  an  increase  of  $85,857,  as  compared  with 
the  same  month  last  year. 

Special  Cotresponbence^ 

New  York  Notes. 


paring  to  visit  the  various  cities  where  up-to-date  electrical  apphances  will  be 
needed.  It  is  stated  that  Col.  Eugene  Griffin,  of  the  First  Regiment  of  En- 
gineers, who,  with  his  regiment,  is  now  in  Porto  Rico,  will  make  a  special 
study  of  the  needs  of  that  country  in  the  matter  of  electrical  improvements 
in  the  interest  of  the  electrical  company  with  which  he  is  connected.  As  to 
the  Philippines  nothing  can  yet  be  said  with  certainty,  as  the  future  posses- 
sion and  government  of  the  islands  are  problematical.  There  exists  a  belief 
among  some,  however,  that  American  enterprise  will,  in  any  event,  be  given 
free  rein  in  that  far-off  countrj*,  and  so  strong  was  this  belief  in  the  minds  of 
three  or  four  young  electrical  engineers  in  this  city  that  they  enlisted  in  the 
engineer  regiment,  which  was  sent  to  Manilla,  in  order  that  they  might  be  on 
the  ground  when  the  doors  of  enterprise  and  prosperity  were  opened. 


Otfice  of  The  Electrical  World,  ) 
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THE  AUXILIARY  CRUISER  "YANKEE."  whose  officers  and  crew  in- 
elude  several  electrical  engineers,  after  an  active  and  honorable  career  in  the 
naval  operations  against  Spanish  dominion  in  the  West  Indies  has  returned 
to  the  United  States,  and  is  now  at  the  League  Island  Navy  Yard,  Philadel- 
phia. The  "Yankee's"  crew  constitutes  the  New  York  Naval  Reserve,  and 
they  acquitted  themselves  during  the  war  in  a  truly  heroic  manner.  The 
vessel  was  a  participant  in  ^ome  of  the  important  naval  engagements  in  Cuban 
waters  and  her  crew  return  to  private  life  with  a  large  measure  of  honor 
and  glory  to  their  credit.  The  ship's  "company"  has  been  mustered  out  of 
L^cle  Sam's  service,  and  they  returned  to  ^ew  York  on  Friday  last.  They 
marched  up  Broadway  to  their  armory  at  the  foot  of  East  Twenty-eighth  Street 
— the  old  wooden  w^arship  "New  Hampshire."  They  were  in  fine  spirits  and 
glad  to  get  home  again  after  their  exciting  experience  of  the  past  few 
months.  Lieut.  S.  Dana  Greene,  assistant  general  manager  of  the  General  Elec- 
tric Company,  was  the  second  officer  in  command  of  the  "Yankee." 

THE  PACIFIC  CABLE.— A  meeting  of  the  directors  of  the  Pacific  Cable 
Company  was  held  in  the  office  of  J.  P.  Morgan  &  Co.  in  this  city  on  Sep- 
tember I,  at  which  important  steps  were  taken  toward  carrj-ing  out  the  pur- 
pose for  which  the  company  was  organized.  The  company's  plans  provide 
for  the  laying  of  a  cable  from  San  Francisco  to  Hawaii,  with  branches  to 
Japan  and  Australia.  According  to  the  "Herald,"  at  the  meeting  of  Sep- 
tember I  it  was  decided  to  add  to  this  a  duplicate  system,  starting  at  San 
Francisco  and  running  up  the  Pacific  Coast  to  Sitka,  Alaska,  touching  again  at 
the  Aleutian  Islands  and  connecting  with  the  other  line  in  Japan.  It  was 
decided  to  begin  work  at  once  on  surveys  for  this  line.  Mr.  James  A.  Scrym- 
ser,  president  of  the  company,  has  started  for  Vancouver,  whence  he  will  sail 
on  September  12  lor  Japan.  The  object  of  his  trip,  it  is  stated,  is  to  make  con- 
tracts with  the  Japanese  Government  and  obtain  from  it  a  subsidy  of  at  least 
$100,000,  for  which  in  return  the  Government  of  Japan  will  have  free  telegraph 
privileges  for  twenty  years.  The  cost  of  the  Sitka  and  Aleutian  Islands 
branch  cannot  be  determined  until  surveys  are  made,  but  the  route  connecting 
the  Hawaiian  Islaftds  and  the  spurs  to  Australia  and  Japan,  will,  it  is 
stated,  cost  about  $10,000,000.  The  work  will  involve  the  laying  of  about  10,000 
miles  of  cable.  The  Pacific  Cable  Company  was  organized  under  the  laws  of 
New  York  State  in   December,   1896,   its  authorized  capital  being  $10,000,000. 

MR.  GEORGE  R.  BIDWELL,  collector  of  customs  at  the  port  of  New 
York,  has  been  instructed  by  the  Treasur>'  Department  at  Washington  to  ap- 
peal from  the  decision  of  the  Board  of  General  Appraisers  in  assessing  electric 
light  carbons  at  35  per  cent,  ad  valorem.  The  department  holds  that  they  are 
subject  to  duty  at  the  rate  of  90  cents  per  hundred,  which  was  the  rate  origi- 
nally assessed  by  the  local  appraiser  under  the  tariff  act  of  July  24,  1897.  It 
will  be  remembered  that  w'nen  the  tariff  act  became  operative  the  appraiser 
contended  that  electric  light  carbons  were  dutiable  under  paragraph  98,  at  the 
rate  of  90  cents  per  hundred,  while  the  importers  claimed  that  they  came 
under  the  head  of  paragraph  97,  which  provides  a  duty  of  35  per  cent,  ad 
valorem  on  "articles  composed  of  carbon."  When  the  law  went  into  effect  the 
importers  of  carbons  brought  these  goods  into  the  country  in  lengths  of  24,  29 
and  36  inches,  afterwards  cutting  them  into  proper  lengths  for  use.  The 
Treasury  officials  regarded  this  as  ^n  evasion  of  the  tariff  act,  and  directed  the 
collector  at  New  York  to  charge  at  the  rate  of  90  cents  per  hundred  for  car- 
bons of  commercial  length,  so  that  sticks  36  inches  in  length  would  be  charge- 
able as  consisting  of  three  carbons  of  12  inches  each,  other  lengths  to  be 
charged  for  in  proportion.  The  matter  was  referred  to  the  Board  of  General 
Appraisers,  who,  represented  by  Judge  Somerville,  decided,  in  brief,  that  these 
goods  come  under  the  head  of  paragraph  97,  and  are  therefore  dutiable  at  the 
rate  of  35  per  cent,  ad  valorem,  as  "articles  composed  of  carbon."  An  appeal 
from  this  decision  was  ordered  by  the  Washington  authorities,  as  above  stated. 
THE  FUTURE  OF  CUB.\  AND  PORTO  RICO.— The  opening  up  of 
Cuba  and  Porto  Rico  to  American  enterprise,  which  is  one  of  the  most  im- 
portant results  of  the  war  with  Spain,  will  no  doubt  offer  a  rare  and  excellent 
opportunity  for  the  utilization  of  electricity  in  every  known  form.  As  the 
islands  become  Americanized  electric  railways  will  become  a  very  important 
factor  in  their  development;  electric  light -will  become  more  extensively  used 
than  it  is  at  present,  and  the  telephone  will  play  an  important  part  in  the 
advance  of  these  insular  territories.  The  transmission  of  electrical  power  will 
also  find  a  broad  field  for  application,  and  in  many  ways  electricity  will  aid 
very  largely  in  turning  to  good  account  every  possibility  inherent  in  these 
valuable  possessions.  One  large  electrical  concern,  we  understand,  has  already 
developed  plans  for  the  application  of  electrical  power  on  sugar  plantations, 
while  others  in  the  same  line  of  industry  are  actively  at  work  laying  plans 
to  share  in  the  large  business  that  is  promised.     Experts  and   agents  are   pre- 
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BOSTON'S  subway  system  is  now  entirely  completed,  and  was  finally  in- 
spected by  the  Transit  Commission  this  week.  It  is  expected  that  it  will  be 
opened  to  the  public  next  Monday,  September  5. 

MR.  W.  A.  BENT  is  now  the  treasurer  of  the  Bates  Machine  Company, 
Boston,  succeeding  Mr.  H.  N.  Bates.  Mr.  Bent  has  been  connected  with  the 
Lowell  (Mass.)  Electric  Light  Company  for  a  number  of  years,  and  enters  upon 
his  duties  with  a  full  knowledge  of  how  to  discharge  them. 

THE  PAGE  ELECTRIC  COMPANY,  Worcester,  Mass.,  is  now  nicely 
housed  in  its  new  quarters  at  24  Pearl  Street,  immediately  adjoining  its  old 
quarters,  which  it  occupied  for  so  many  years,  and  has  also  recently  succeeded 
to  the  business  of  the  Central  Electric  Company.  The  Page  Company  is  well 
and  favorably  known  to  the  electrical  trade,  having  been  established  in  1885 
and  incorporated  in  1S97.  It  has  always  done  a  large  supply  and  construction 
business,  and  since  it  has  been  under  the  management  of  Mr.  J.  P.  Coghlin  its 
business  has  materially  increased. 

MR.  H.  N.  BATES  has  resigned  his  position  as  treasurer  of  the  Bates  Ma- 
chine Company,  Boston,  which  position  he  held  for  so  long.  Mr.  Bates' 
resignation  is  due  to  the  fact  that  he  will  hereafter  be  ideniitied  with  the  Con- 
tinental Construction  Company,  a  new  Boston  corporation  organized  for  the 
purpose  of  constructing  street  railways,  and  which,  it  is  said,  will,  with  ample 
capital  and  facilities,  become  an  important  factor  in  this  business.  The  com- 
pany is  certainly  fortunate  in  having  secured  the  services  of  Mr.  Bates,  who  is 
known  to  everybody  in  the  electric  lighting  and  power  fields  throughout  the 
country. 

THE  BIBBER-WHITE  COMPANY'S  offices  and  salesrooms,  49  Federal 
Street,  Boston,  have  recently  been  materially  enlarged  and  changed.  The 
increase  in  its  railway  supply  business  has  necessitated  additional  facilities,  and 
a  room  almost  equal  to  its  original  floor  space  has  been  secured  in  the  adjoin- 
ing building.  This  space  is  used  largely  to  store  railway  supplies.  The  well- 
known  manager  of  this  department,  Mr.  Herbert  W.  Smith,  has  by  his  in- 
domitable persistence  built  up  a  remarkably  large  trade  in  a  short  time,  while 
the  well-known  executive  abihty  and  energy  of  President  Charles  E.  Bibber, 
the  "Little  Giant,"  as  he  is  termed  by  his  numerous  friends  and  acquaintances, 
is  always  telling  for  business.  Treasurer  Brown,  General  Manager  Thomas  C. 
Bibber  and  David  W.  Dunn  are  also  important  factors  in  the  conduct  of  the 
business  of  this  company. 

THE  SWETT  &  LEWIS  COMPANY,  Boston,  dealers  in  X-ray  apparatus, 
recently  secured  the  contract  for  furnishing  the  X-ray  outfit  for  the  hospital 
ship  "Bay  State."  A  lo-inch  coil  of  special  design  was  furnished  to  run  from 
storage  batteries,  the  batteries  being  charged  from  the  dynamo  of  the  ship. 
Six  of  the  type  W  tubes,  manufactured  by  the  Swett  &  Lewis  Company,  as  well 
as  a  large  fluoroscope,  were  furnished.  The  tube  stand  was  particularly  adapted 
to  the  work.  The  main  part  of  the  stand  and  base  is  of  iron,  and  very  heavy; 
the  arms  holding  the  tube  and  wires  are  of  fibre,  with  an  adjustable  wooden 
clamp  for  the  tube.  With  this  stand  it  is  possible  to  hold  the  tube  in  any 
position  from  within  a  few  inches  of  the  floor  to  8  feet  above  it.  The  ship  also 
carries  about  a  gross  of  X-ray  plates  and  a  full  developing  and  printing  out- 
fit. We  understand  that  this  company  is  putting  out  a  large  number  of  its 
static  machines  and  has  several  large  hospital  orders  on  hana.  ' 

A  UNIQUE  LIGHTING  CONTR,\CT.— Mayor  Quincy  has  submitted  to 
the  Board  of  Aldermen  a  message  and  special  report  on  the  subject  of  street 
lighting  in  Boston  after  February  20,  1899-  The  communication  included  a 
copy  of  the  new  contract  with  the  Boston  Electric  Light  Company  to  light 
the  streets  for  a  period  of  ten  years  after  the  date  mentioned,  which  contract 
contains  some  unique  provisions.  It  provides  for  a  board  of  arbitration  to 
settle  disputes  between  the  parties,  and  for  a  change  of  rates  when  conditions 
arc  favorable.  The  existing  prices  for  the  present  number  of  lights  will  be 
charged  to  begin  with,  but  a  material  reduction  in  the  cost  of  lights  is  pro- 
vided for  on  a  sliding  scale  as  the  number  increases.  There  is  a  further  pro- 
vision enabling  the  city  to  have  the  price  revised  by  arbitration  every  two  and 
a  half  years,  so  that  it  shall  not  yield  to  the  company,  after  it  has  met  that 
portion  of  its  operating  expenses  and  depreciation  account  properly  charge- 
able to  its  public  lighting  business,  more  than  the  actual  return,  not  exceed- 
ing 6  per  cent,  in  any  event,  which  it  pays  upon  the  capital  invested  in  its 
business,  whether  raised  from  the  sale  of  capital  stock  or  of  bonds;  if  the 
company  pays  a  larger  dividend  thaw  6  per  cent,  during  the  term  of  this 
agreement   it   will   therefore  have  to   come   entirely   from   its   profits  on   private 
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-lighting.  The  difficulty  in  connection  with  arbitration  of  fairly  apportioning 
the  expenses  of  the  company  between  its  private  and  public  business  has  been 
met  by  providing  for  the  measurement,  under  the  supervision  of  the  city 
engineer,  of  the  electrical  output  for  private  and  pubJic  business.  On  the 
whole  this  is  thought  to  be  the  fairest  method  of  determining  the  proportion 
of  capital  invested,  operating  expenses  and  depreciation  which  should  be 
charged  to  the  public  lighting  account.  The  contract  further  provides  that  the 
lighting  company  shall  substitute  enclosed  arc  lamps  for  the  open  arcs  now  in 
use  and  for  the  removal  of  the  iron  poles  and  the  substitution  ot  wooden  ones. 
The  prices  for  lighting  are  as  follows:  For  not  less  than  2365  nor  more  than 
2749.  35  cents  per  night,  $127.75  P^r  year;  for  not  less  than  2750  nor  more  than 
2999,  34/^  cents  per  night,  $125.92  per  year;  for  not  less  than  3000  nor  more  than 
3249,  34  cents  per  night,  $124.10  per  pear;  for  not  less  than  3250  nor  more  than 
3499.  SsVi  cents  per  night,  $122.27  per  year;  for  not  less  than  3500  nor  more 
than  3749,  33  cents  per  night,  $120.45  P^r  year;  for  not  less  than  4000  nor  more 
than  3999,  321^  cents  per  night,  $118.62  per  year;  for  not  less  than  4000  nor  more 
than  4249,  32  cents  per  night,  $116.80  per  year;  for  not  less  than  4250  nor  more 
than  4499,  31J4  cents  per  night,  $114.97  per  year;  for  not  less  than  4500  nor 
more  than  4749,  31  cents  per  night,  $113.15  per  year;  for  not  less  than  4750  nor 
more  than  4999,  3oJ^  cents  per  night,  $111.32  per  year;  for  not  less  than  5000, 
30  cents  per  night,  $100.50  per  year.  Under  the  present  contract  the  city  pays 
35  cents  per  light  per  night. 

Canadian  Notes. 


Ottawa.  Ont.,  September  1,  1898. 

MR.  C.  E.  GREEN,  who  comes  from  Rochester,  N.  Y.,  but  who  has  spent 
several  years  in  Toronto,  Ont.,  claims  to  have  discovered  a  mode  of  producing 
electricity  for  light  and  power  purposes  without  the  aid  of  either  fuei  or  water. 
He  declares  that  he  can  produce  unlimited  quantities  at  Toronto  at  a  cost  to 
consumers  far  below  one-half  that  at  present  involved  in  the  production  of 
electric  energy.  The  secret  of  this  miracle  working  is,  he  says,  a  very  simple 
affair,  but  he  does  not  propose  to  give  any  clue  to  it  just  now.  In  a  few 
weeks  he  expects  to  be  able  to  place  the  scheme  on  a  working  basis. 

NEW  WAGE  SCHEDULE  FOR  MOTORMEN.— The  new  rate  of  wages 
put  into  force  by  the  Ottawa  Electric  Railway  Company  is  as  follows:  All  men 
who  have  been  in  the  employ  of  the  company  three  years  and  over  will  receive 
15  cents  per  hour;  those  under  three  years  and  over  two  will  receive  14  2-7 
cents  per  hour;  those  under  two  years  and  over  two  months,  14  cents  per  hour. 
This  schedule  only  applies  to  all  men  at  present  in  the  employ  of  the  com- 
pany. Those  employed  in  the  future  will  be  graded  at  13  cents  per  hour  for 
the  first  year,  14  cents  for  the  second  and  third  years,  and  15  cents  thereafter. 
,Ten  hours  are  to  constitute  a  day's  work. 

THE  CATARACT  POWER  COMPANY,  of  Hamilton,  Ont.,  formed  its 
first  connection  with  that  city  last  week,  sending  in  22,000  volts  over  the  wires 
from  its  water-power  canal  near  Thorold,  Ont.,  thus  demonstrating  its  ability 
to  convey  electrical  power  a  distance  of  40  miles.  The  plant  to  do  this  cost 
about  $500,000.  A  large  driving  motor  of  40  horse-power  was  used  in  the  test, 
and  200  incandescent  lamps  had  been  arranged  in  the  form  of  a  shield,  which 
was  illuminated.  It  is  expected  the  company  will  supply  the  Hamilton  Electric 
Light  &  Power  Company  with  power  for  its  dynamos  by  October  i.  The  volt- 
age will  be  reduced  by  transformation  to  2000  volts. 

THE  SHAWINIGAN  WATER  &  POWER  COMPANY,  which  proposes 
to  utilize  Shawinigan  Falls  on  the  St.  Maurice  River,  in  the  Province  of 
Quebec,  17  miles  Irom  the  town  of  Three  Rivers,  Que.,  has  decided  to  install  at 
once  a  plant  capable  of  developing  100,000  horsepower.  The  plans  have  been 
prepared  by  Messrs.  T.  Pringle  &  Son,  of  Montreal,  assisted  as  consulting 
engineer  by  Mr.  W.  C.  Johnson,  of  Niagara  Falls,  N.  Y.,  and  the  company  is 
now  calling  for  tenders.  It  is  understood  that  power  will  be  sold  at  Three  Rivers 
cheaper  than  it  can  be  obtained  at  any  other  port  in  the  world  reached  by 
ocean-going  vessels,  and  also  at  the  Falls  at  a  proportionately  low  figure.  A 
strong  company  has  been  formed,  with  the  following  directorate:  Messrs.  A.  F. 
Gault,  Thomas  McDougall,  Hon.  L.  J.  Forget,  P.  N.  Grccnshields,  all  of 
Montreal,  and  John  Joyce,  H.  H.  Melville  and  J.  E.  Aldred,  of  Boston,  Mass. 
The  company  is  confident  that  the  advantages  which  it  can  offer  to  manufac- 
turers on  a  large  scale  are  so  great  that  it  will  mark  an  era  in  the  industrial 
development  of  the  Province  of  Quebec. 


English  Notes. 


(Prom  Our  Own  Correspondent.) 

London.  Au>fu«t34, 1H9H. 

MR.  PREECE. — A  rumor  has  been  spread  that  Mr.  Prccce,  who  reaches  the 
age  limit  next  year  and  would  in  ihe  ordinary  course  retire  from  the  service 
of  the  Post  Office,  has  been  requested  by  the  Duke  of  Norfolk  (o  continue  for 
a  further  period  in  office,  in  order  to  study  the  development  of  a  slate  tele- 
phone »y*lcm,  Although  there  would  be  nothing  surprising  if  this  rumor  were 
true,  I  hear  from  official  sources  that  it  is  absolutely   without  foundation. 

EXHIJUTION  OF  MOTOR  CARS.— At  a  show  of  nuto-cnrs  at  the  Agricul- 
tural Hall,  Islington,  London,  now  being  held,  there  in  fjuitc  a  subntantinl 
number  of  electrically  propelled  vehicles.  Among  tho  exiiibits  are  cabs  by 
I-c  Chev.  Jeantaud,  of  Parts;  the  American  designed  phaeton  of  Mr.  A.  I^. 
Riker,  of  Hrof^klyn,  N.  V.,  and  the  cabs  of  the  Headland's  Patent  Storage  Dat- 
lery  Company.  Mr,  Carl  Oppermann,  of  I^ndon*  shows  a  nrnt  "Victoria" 
carriage  brought  out  by  him.  The  total  weight  is  a8  cwt.,  of  which  the  accumu* 
lators  weigh  t»  cwt.  These  Intlrr  arc  of  the  He;id>nnd  type,  and  coniiist  of 
foTlylwo  cells,  each  cell  weighinif.  cfimplctr,  311  pounds,  and  having  a  capacity 
of  154  ampere-hours  at  a  discli.irge  rale  of  twenty-five  amperes.  The  average 
workmg  current  is  twenty-three  amperes,  though  on  a  14  per  cent,  grade  this 
rises  to  seventy-five  amperes.  'J  he  cells  all  go  into  a  box  measuring  about 
10  or  la  inches  deep  by  33  Inches  by  4a  inches.  This  case  is  sUKprnded  from 
•pring*  under  Ihe  body  of  the  carriage.  The  motor  is  a  bipolar  series  wound 
;  I.'  M  3  rated  horsepower.  The  Add  winding*  on  the  two  legs  can  be 
'  I  in  series,  or  parallel  with  one  another.    No  resistances  are  used  for 


controlling,  but  three  steps  are  provided;  the  first  step  is  made  by  the  motor 
fields  being  put  in  series  and  the  cells  divided  into  two  parallels 
of  twenty-one  cells  in  scries.  The  second  step  is  provided  by  the 
cells  being  all  in  series  and  the  motor  fields  also  in  series,  while 
the  third  step  is  provided  by  the  cells  being  put  in  series  and  the  motor 
fields  connected  in  parallel  with  each  other.  At  1650  revolutions  of  the  motor 
per  minute  the  car  makes  9  miles  an  hour.  The  wheels  are  3  feet  6  inches  in 
diameter,  and  provided  with  solid  rubber  tires.  The  Riker  phaeton  on  show 
is  also  provided  with  the  Headland  cells,  but  does  not  limit  itself  to  any  par- 
ticular type  of  battery.  The  Headland  Company  shows  a  neat  cab,  with  the 
motor  driving  onto  the  front  wheels,  its  former  design  using  the  rear  wheels  as 
the  drivers.  No  resistance  is  used  or  alteration  in  the  motor  connection  is  made 
in  regulating  the  speed  of  this  cab,  the  cells  being  merely  split  up  into  four 
sets  of  cells  and  various  combinations  made.  The  Fulmen  Accumulator  Com- 
pany, of  France,  makes  an  interesting  exhibit  of  its  cells, -and  the  Electrical 
Cab  Company,  whose  cabs  are  daily  in  use  in  London,  shows  its  latest  design. 
THE  BRADFORD  ELECTRIC  TRAMWAYS.— There  are  several  lines  of 
electric  tramway  now  being  built  in  Bradford,  and  the  first  of  these  was  .opened 
recently.  The  length  of  this  line  is  i  mile  1517  yards.  There  are  1727  yards 
of  single  track  and  1575  yards  of  double  track  line.  The  total  rise  is  326  feet 
and  the  steepest  gradient  i  in  16,  for  a  distance  of  70  yards.  The  track  con- 
struction is  the  same  as  that  of  the  old  steam  tramways  in  the  town,  103-pound 
rails  being  used  with  heavy  fish  plates,  and  an  extra  plate  fastened  under  the 
flange  of  all  the  joints.  Cast-steel  points  and  crossings  are  used,  and  a  special 
feature  is  a  short  section  of  drain  rail  every  few  hundred  feet.  The  track  is 
bonded  with  No.  0000  B.  &  S.  Crown  bonds,  fastened  under  the  web  of  the 
rail  under  the  fish  plates,  and  only  about  6  inches  long.  Cross  bonds  are  also 
used.  The  power  for  operating  the  tramways  is  being  supplied  from  the  Brad- 
ford Corporation  lighting  station,  the  generators  being  arranged  so  that  they 
may  be  used  either  for  lighting  or  power  work.  The  tramway  switchboard  is, 
of  course,  entirely  independent  of  the  lighting  switchboard.  It  contains  four 
generator  panels  of  the  usual  type  and  two  feeder  panels,  each  arranged  for 
two  feeder  circuits.  A  seventh  panel  is  arranged  with  the  requisite  testing  in- 
struments, according  to  the  Board  of  Trade  requirements,  and  is  placed  between 
the  other  two.  The  switchboard  has  been  installed  by  Mr.  Robert  W.  Black- 
well,  of  London,  the  line  and  cars  having  been  supplied  by  the  Westinghouse 
Company.  Centre  poles  and  side  poles  are  both  used  to  support  the  trolley 
line,  and  are  31  feet  long,  buried  6  feet  deep  and  set  in  concrete.  They  are 
fitted  with  cast-iron  joint  rings,  bases  and  tops,  and  wrought-iron  ornamental 
brackets,  and  they  present  a  very  handsome  appearance.  The  line  is  divided 
into  half-mile  sections,  in  accordance  with  the  Board  of  Trade  requirements, 
each  section  being  connected  to  feeders  through  a  junction  box  in  which  are  the 
fuses  controlling  that  section  of  the  line.  Guard  \\ires,  also  divided  into  sec- 
tions, are  erected  wherever  the  line  is  crossed  by  telegraph  wires.  There  are 
no  overhead  frogs,  the  trolley  wire  being  double  throughout  the  entire  length 
of  the  line.  Copper  trolley  wire*  is  used,  the  guard  wires  arc  ol  steel  cables  and 
the  feeders  are  armored  and  all  underground.  At  present  sixteen  cars  have 
been  delivered — seven  for  the  line  just  opened  and  nine  for  another,  which 
will  in  all  probability  be  opened  next  month.  The  car  bodies,  made  by  the 
Brush  Electrical  Engineering  Company,  are  roomy  and  comfortable,  seating 
twenty-two  inside  and  twenty-three  outside.  Standard  "Peckham"  cantilever 
trucks,  fitted  with  30-inch  wheels,  are  used.  The  motors  are  Westinghouse  No. 
49  slow-speed  single-reduction  railway  motors.  Standard  Westinghouse  con- 
trollers are  used,  and  each  car  is  provided  with  an  automatic  switch  and  cut 
out  with  magnetic  release. 


(5enetal  Bews^ 


New  Incorporations. 


THE  ALTON  ELECTRIC  LIGHT  &  POWER  COMPANY  has  been 
incorporated  at  Concord,  N.  H. 

THE-  WISCONSIN  STORAGE  ELECTRIC  &  WATER  COMPANY, 
Sheboygan,  Wis,,  has  been  incorporated  with  a  capital  stock  of  $25,000. 

THE  GORDON  TELEPHONE  COMPANY,  Chester,  111.,  has  been 
formed  with  a  capital  stock  of  $5000.  Among  the  incorporators  are  A.  G. 
Gordon,  E.  R.  Gordon  and  C.  Gordon. 

THE  JEFFERSON  ELECTRIC  LIGHT  COMPANY,  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $50,000.  The  incorporators  are  M.  A. 
Fort,  H.  Ferguson  and  W.   H.  Copcland. 

THE  STANDARD  TELEPHONE  COMPANY  OF  MISSOURI,  Kansas 
City,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $300,000.  T.  T.  Crit- 
tenden is  counsel    and  S.  J.  Angcw  secretary  of  the  new  company. 

THE  DUNMORE  ELECTRIC  LIGHT  COMPANY,  Dunmorc,  Pa.,  has 
been  incorporate^  with  a  capital  stock  of  $50,660.  The  incorporators  are  J.  E. 
Watkins,  A.  T.  Irwin,  A.  B.  Dunning,  J.  H.  Fellows  and  J.  C.  Vaughn. 

THE  JOHN  HAMMER  COMPANY.  Chicago,  III.,  has  been  incorporated 
with  a  capital  stock  of  $50,000,  for  the  purpose  of  mnnufacluring  electrical 
appliances.  Among  those  interested  arc  John  Kammcr,  Joseph  Stoab  and 
William  J.   Rhode. 

THE  SIL(MM  SPRINGS  TELEPHONE  COMPANY,  Clayton,  111.,  has 
been  ffirmcd  with  a  capital  stock  of  $1500.  The  incorporators  arc  G.  L.  Thomp- 
Him,  John  I'adgclt,  John  \V.  Buttx,  George  Wancr,  John  R.  Wallace,  B.  A. 
Curry  and  W.  H.  BreckriirlflKC. 

THE  WETMORE  ELECTRIC  COMPANY  has  been  incorporated  at  Al- 
li.iny,  N.  Y.,  with  a  capital  stock  of  $40,000.  1'he  direclorH  arc  George  W. 
J'ulvcr,  of  Syracuse,  N.  Y. ;  Jacob  Strife  and  Oliver  P.  Ilrddm,  of  Lowvillc, 
jiimI  Tlinmns  Glenn,  of  C'roghan. 

THE  MA.SON  COUNTY  TELEPHONE  COMPANY,  Macon,  Mo.,  has 
hrcii  f'ltmrd  by  U.  H.  Abbott,  S.  II.  Nanh,  R.  H.  Turner.  C.  W.  Davidson. 
Jrthn  W.  Windom,  J.  T.  Rogers,  George  E.  Maxey,  D.  A.  and  Joseph  Niokcll, 
all  ot  Macon  (bounty.    The  capital  stocic  of  the  new  company  in  $^700. 
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THE  NORTHERN  TRACTION  COMPANY,  Michigan  City,  Ind.,  has 
been  formed  (or  the  purpose  of  building  an  electric  railway  from  Michigan 
City  to  La  Porte.  The  capital  stock  of  the  company  is  $150,000.  Among  those 
interested  are  John  W.  Lovett,  W.  W.  Huffman,  \V.  E.  and  C.  W.  Hooven  and 
George  Nichol. 

THE  GAINESVILLE  PARK  STREET  RAILWAY  COMPANY.  Gaines- 
ville, Tex.,  has  been  formed  with  a  capital  stock  of  $100,000,  for  the  purpose 
of  acquiring  the  right  of  way  and  the  construction,  operation  and  maintenance 
of  a  system  of  street  railways  within  and  near  the  city  of  Gainesville.  The 
incorporators  are  J.  M.  Lindsay,  Lewis  Lindsay,  Henry  Lindsay,  George 
Lindsay  and  H.  E.  Elbridge. 


The  Telegraph  and  Telephone, 


OLDTOWN.  ME.— The  New  England  Telephone  &  Telegraph  Company 
is  extending  its  lines  from  this  city  to  Lincoln. 

SAGINAW,  MICH.— The  new  telephone  line  constructed  by  the  Valley  Tele- 
phone Company  between  Flint  and  Saginaw  is  now  in  full  operation. 

FREMONT,  OHIO.— The  Home  Telephone  Company,  of  Fremont,  has 
been  granted  a  franchise  to  construct  and  operate  a  telephone  system  and  ex- 
change in  this  city. 

MENOMINEE,  MICH. — It  now  looks  reasonably  certain  that  the  long- 
distance telephone  extension  to  Escanaba,  Iron  Mountain  and  the  Marquette 
iron  range  will  materialize. 

CLINTON,  lA.— The  Tri-City  Telephone  Company  is  putting  in  a  new  600- 
drop  switchboard,  and  is  making  other  changes  which  are  made  necessary  by  a 
contemplated  extension  of  its  business. 

MORRIS,  ILL.— The  Chicago  Telephone  Company  is  extending  its  Braid- 
wood  line  to  Gardner,  Coal  City,  Braceville  and  Carbon  Hill,  which  will  give 
Morris  a  connection  with  these  towns. 

GALENA,  KAN. — The  Galena-Kansas  Telephone  Company  will  have  poles 
on  the  ground  about  September  r  for  a  subscribers'  line  from  Galena  to  Girard, 
via  Columbus,  Weir  City  and  Cherokee,  Kan. 

BROOKFIELD,  MO.— Mr.  W.  H.  Alley  has  sold  the  Brookfield  Telephone 
exchange  to  the  Western  Telephone  Company,  of  which  Judge  H.  G.  Orton, 
foi  Princeton,  Mercer  County,  Mo.,  is  president. 

PORT  BYRON,  ILL.— The  Central  Union  Telephone  Company  is  making 
arrangements  for  extending  its  line  directly  from  Port  Byron  to  Hillsdale.  It 
has  secured  the  right  of  way  for  most  of  the  distance. 

JOLIET,  ILL.— By  a  unanimous  vote  the  City  Council  of  Joliet  has  re- 
fused to  grant  an  ordinance  to  the  proposed  new  telephone  company.  The 
persons  seeking  the  franchise  are  John  W.  Arnold,  E.  R.  Conklin  and  Thomas 
F.  Ryan. 

MANKATO,  MINN. — Arrangements  are  under  way  to  connect  this  city  with 
Blue  Earth  City  by  telephone.  The  officers  of  t^e  companies  in  both,  cities 
have  had  a  conference  concerning  the  matter,  and  it  is  believed  that  the  con- 
nections will  be  made  in  a  short  time. 

TACOMA,  WASH.— The  Sunset  Telephone  Company  has  reached  Yelm  with 
its  new  Tacoma-San  Francisco  line.  The  work  of  stretching  the  wires  is  pro- 
gressing rapidly  at  this  end  of  the  line,  and  it  is  expected  but  six  weeks'  more 
time  will  be  needed  to  reach  Portland. 

SAULT  STE.  MARIE,  MICH.—The  Michigan  Telephone  Company  will 
soon  install  several  automatic  pay  stations  in  the  city  for  the  benefit  of  non- 
subscribers.  The  charge  will  be  5  cents  for  a  local  message  and  10  cents  for 
people  desiring  communication  with  the  Canadian  Soo. 

TERRE  HAUTE,  IND.— Final  steps  in  the  organization  of  the  People's 
Telephone  Company  were  taken  at  a  recent  meeting  of  the  directors.  A  loan  of 
$75,000  was  negotiated,  and  the  line  will  be  built  at  once.  W.  R.  McKeen, 
M.  F.  Hoberg,  W.  E.  McLean  and  B.  F.  Havens  are  the  directors. 

DES  MOINES,  lA.— A  large  party  of  workmen  llave  been  at  work  for  the 

^    Iowa  Telephone   Company  the  past   few   days   budding   another   wire   between 

Des  Moines  and  Indianola.    The  new  circuit  will  complete  the  metallic  circuit 

between   Des  Moines  and  Oskaloosa  and  the  towns  in  the  eastern  part  of  the 

State,  reaching^  as  far  as  Davenport. 

FORT  DODGE,  lA.— The  stockholders  of  the  Fort  Dodge  Telephone  Com- 
pany met  and  perfected  the  organization  of  the  company.  The  officers  chosen 
were:  F.  E.  Seymour,  president;  C.  D.  Koch,  vice-president;  R.  O.  Green, 
secretary,  and  G.  C.  Kettering,  treasurer.  The  company  will  proceed  at  once 
to  the  erection  of  its  plant  and  to  the  completion  of  the  details  of  its  business. 
FLUSHING,  N.  Y.— The  number  of  subscribers  to  the  local  telephone  ex- 
change, which  includes  Flushing,  College  Point,  Whitestone,  Bayside,  Little 
Neck,  etc.,  has  increased  to  upward  of  200,  making  too  much  work  for  a 
single  operator.  In  order  to  relieve  this  condition  the  management  has  decided 
to  establish  a  new  exchange  for  College  Point  and  Whitestone.  The  new  office 
will  be  located  at  College  Point    and  will  be  connected  with  trunk  lines,  etc. 

FLORENCE,  ALA.— The  Lawrence  Telephone  Company  has  been  organ- 
ized at  Iron  City,  Tenn.  The  company  will  build  lines  connecting  neighboring 
towns  with  Florence  and  Columbia,  giving  Florence  and  Iron  City  long-distance 
connection  through  Nashville.  The  Southern  Bell  Company  guarantees  the 
Lawrence  Company  10  per  cent,  on  its  investment,  and  will  cancel  the  stock 
at  the  option  of  the  stockholders.  The  officers  of  the  new  company  are:  J.  W. 
Becket,  president  and  treasurer;  John  A.  Pruitt,  secretary  and  general  manager. 
CLEVELAND,  OHIO.— A  company  headed  by  Henry  A.  Everett,  a  well- 
known  capitalist  of  this  city,  has  been  organized  and  incorporated  to  cover 
Ohio  with  a  cheap  rate  long  distance  telephone  system.  It  will  be  known  as 
the  Union  Suburban  Telephone  &  Telegraph  Company.  The  incorporators  are 
H.  A.  Everett,  M.  W.  Moore,  J.  B.  Hanna,  James  B.  Hoge,  Charles  W.  Was- 
son,  Frederick  Storm  and  H.  B.  McGraw.  The  capital  stock  is  $1,000,000.  It 
is  proposed  to  establish  telegraph  and  telephone  lines  all  over  Ohio  and  into 
other  State<5.  Mr.  Everett  is  largely  intorestcd  in  the  Home  Telephone  Com- 
pany, which  is  putting  in  an  extensive  underground  system  in  Cleveland  to 
compete  with  the  Bell  Telephone  Company. 


FORT  WAYNE,  IND.— The  local  telephone  fight  haa  developed  another 
phase  in  the  efforts  of  the  Central  Union  Company  to  stifle  the  Independent 
Home  Company.  The  four  local  managers  of  the  express  companies,  the 
Adams,  American,  United  States  and  National,  called  on  President  Beers  and 
gave  him  sixty  days*  notice  of  their  intention  to  remove  the  Home  'phones 
from  their  offices  unless  it  be  furnished  without  cost.  They  explained  to  Mr. 
Beers  that  the  announcement  was  obnoxious  to  them,  but  they  had  received 
orders  to  give  him  the  notice  and  must  do  so.  Mr.  Beers  said  he  realized 
that  they  had  a  disagreeable  piece  of  work  to  do,  and  that  while  he  had 
nothing  against  them  personally,  from  henceforth  he  was  against  them  as  agents 
of  the  companies.  The  Home  service,  he  said,  would  not  be  furnished  free. 
What  the  result  will  be  is  not  yet  known.  There  are  123  independent  com- 
panies in  the  State,  and  the  fight  may  be  carried  to  the  next  Legislature,  which 
will  be  asked  to'pass  an  anti-trust  law  that  has  an  edge  on  it.  The  alliance  of 
the  express  companies,  not  only  with  each  other,  but  with  a  powerful  finan- 
cial concern,  such  as  the  Bell  Telephone  Company,  is  plainly  evident  from 
the  developments  of  the  year.  It  is  probable  that  the  State  Telephone  Asso- 
ciation will  soon  have  a  meeting  to  discuss  the  situation. 


Electric  Light  and  Power. 


QUINCY,  ILL.— Edwin  L.  Barr  and  W.  H.  Schott,  two  Chicago  capitalists, 
have  been  in  the  city  for  several  days  with  the  view  of  purchasing  the  Empire 
Electric  Light  &  Power  Company's  plant. 

GRAND  R.\PIDS,  MICH.— A  special  meeting  of  the  Board  of.  Public  Works 
adopted  the  new  specifications  for  the  lighting  plant,  drawn  by  the  consulting 
engineers,  Nagle  &  Ball.  Clerk  Twamley  was  directed  to  advertise  for  bids  to 
be  received  up  to  September  20. 

SHELBYVILLE,  ILL.— The  Trout  Brothers  electric  light  plant,  which  has 
been  in  the  hands  of  a  receiver,  was  sold  to  the  Shelbyville  Water  &  Light 
Company  at  private  sale  tor  $9300.  The  purchase  gives  the  latter  company  a 
monopoly  of  the  water  and  light  supply  of  the  town. 

NEWPORT,  PA.— A  charter  has  been  granted  at  the  State  department  for 
the  Perry  Electric  Light,  Heat  &  Power  Company,  of  Newport,  witli,  $13,000 
capital.  Its  incorporators  are  A.  D.  Van  Dyke  and  S.  S.  Leiby,  Marysville; 
J.  K.  Van  Dyke  and  John  H.  Smith,  Philadelphia,  and  J.  S.  Leiby,  Newport. 

ELGIN,  ILL.— The  trustees  of  West  Chicago  have  purchased  the  electric 
light  plant  for  $18,000,  agreeing  to  pay  $3,000  annually  for  the  same.  This 
amount  is  whit  it  is  now  costing  for  street  lighting,  and  the  incandescent 
circuit  and  the  business  arc  lights  will,  it  is  said,  pay  the  operating  expenses. 

WORTHINGTON,  IND.— This  town,  which  has  so  long  been  without  street 
lights  of  any  kind  at  night,  has  let  a  contract  to  the  Fort  Wayne  Electric 
Light  Company  for  a  $12,000  plant,  calling  for  thirty-four  arc  lights.  A  $27,000 
water-works  system  was  also  let  to  the  same  company,  both  to  be  completed 
January  I,  1899. 

FREDERICK,  MD.— James  Legore,  of  Legores  Station,  this  county,  is  plan- 
ning to  build  a  monster  dam  in  the  Monocacy  River,  near  what  is  known  as 
the  Iron  Stone  Bridge.  The  idea  is  to  develop  water  power  for  the  generation 
of  electricity  to  be  used  on  the  Frederick,  Thurmont  &  Northern  Electric 
Railway.    The  dam  is  to  be  40  feet  high. 

PITTSBURG  PA.— Electrical  firms  throughout  the  United  States  and  Great 
Britain  are  striving  to  secure  the  contract  for  lighting  the  Vatican  with  elec- 
tricity The  contract  will  embrace  the  installation  of  four  isolated  generating 
and  distributing  plants,  furnishing  power  sufficient  to  illuminate  ..,000  rooms 
It  is  not  known  that  the  Westinghouse  Electric  Company  has  filed  a  bid  tor  ne 
order,  but  the  belief  is  that  its  London  agency  is  in  communication  with  tue 
authorities.  u-       * 

LAS  ANIMAS,  COL.-The  question  of  granting  a  twenty  years  franchise  to 
J  B  Downing,  of  Pueblo,  to  put  in  an  electric  light  plant  in  Las  Animas  was 
submitted  to  a  vote  of  the  people  here,  and  was  voted  down  by  over  two  to 
one.  Those  working  against  it  favor  the  city  putting  in  its  own  plant,  as  it 
now  owns  the  water  works  and  could  do  it  at  a  small  expense.  They  say  tney 
will  pay  for  one  year's  lights  in  advance,  which  would  pay  for  putting  in  the 

plant.  .  u     1^    « 

GLENS  FALLS,  N.  Y.— The  capitalists  who  purchased  the  Kinderhook  i: 
Hudson  Railroad  have  bought  the  Frisby  water  power  at  Stuyvesant  Falls  to 
run  the  dynamo  which  will  generate  power  for  the  electric  cars.  The  water 
power  cost  $.25,000.  The  railroad  company  will  also  furnish  power  for  Mr. 
Frisby's  cotton  mills..  The  fall  from  the  upper  dam  is  130  feet,  and  it  is  pro- 
posed to  take  water  from  that  point  through  a  steel  tube.  The  company  also 
proposes  to  furnish  electric  light  for  the  surrounding  villages. 

HERTFORD,  CONN.-T.  C.  Perkins  &  Co.,  this  city,  have  about  com- 
pleted  the  arrangements  for  the  establishment  of  an  electric  lighting  plant  at 
Mystic.  The  plans  and  specifications  have  been  completed  by  the  engineers, 
and  the  contracts  for  the  building  and  apparatus  will  be  let  probably  in  two  or 
three  weeks.  The  building  will  be  30x60  feet,  of  brick  and  a  .50-hp  boiler  <ina 
engine  and  a  1500-light  alternating  dynamo  will  be  installed.  The  company 
will  build  wit^i  the  intention  of  doubling  the  size  of  the  plant  mside  of  a  year. 
Besides  lighting  Mystic,  light  will  be  supplied  to  Stonington  and  other  places 
and  the  system  will  probably  be  in  operation  by  November  i. 

WEST  SUPERIOR  WIS.— The  City  Council  has  voted  to  accept  the  propo- 
sition of  William  Burgess  as  the  basis  for  a  contract  for  furnishing  street  light- 
ing to  the  city.  Five  bids  were  received  and  that  of  Burgess  was  the  lowest 
on  all  kinds  of  lighting.  For  three  months  there  has  not  been  a  light  burning 
in  the  whole  city,  owing  to  the  strained  relations  betwcn  it  and  the  water,  light 
and  power  company.  Over  $300,000  is  represented  in  the  plant  of  the  company. 
The  present  company  bid  $90.  Following  is  the  proposition  upon  which  the 
contract  will  be  based:  Five  years,  for  1200  candle  power,  150  arc  lamps,  $?s: 
200  arc  lamps,  $75;  300  arc  lamps.  $72.50;  all  lamps  over  300.  $70;  for  2000  candle 
power,  150  arc  lamps.  $80;  200  arc  lamps,  $80;  all  lamps  over  200,  $77-50;  over 
300,  $75.  Commercial  lighting:  Arc  lamps,  7  o'clock,  per  month,  first.  $5.  addi- 
tional, $5;  10  o'clock,  per  month,  six  nights  per  week,  $6,  additional,  $5.50;  13 
o'clock,  per  month,  seven  nights  per  week,  $7,  additional,  $6.50;  all  night,  seven 
nights   per  week.  $8,   additional.  $7.50.    Incandescent   lights:    Meter   rates,   s-io 
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cents  per  lamp  per  hour  or  lo  cents  per  looo  watts;  contract  rates;  running 
later  than  lo  o'clock,  $50;  not  later  than  12  o'clock,  $55;  all  night,  $65;  sixteen 
candle  power. 


The  Electric  Railway. 


EAST  RADFORD,  VA.— The  Radford  street  railway,  which  has  been  in  the 
hands  of  a  receiver  for  several  months,  has  been  sold  to  the  Electric  Light  & 
Power  Company,  of  Radford,  for  $3000. 

SAN  FRANCISCO,  CAL.— The  Southern  Pacific  Railway  Company  has 
petitioned  for  authority  to  substitute  electricity  for  steam  in.  moving  its  local 
trains.    A  large  power  house  will  be  built.     F.  S.  Douty  is  secretary. 

KANSAS  CITY,  MO.— The  gross  earnings  of  the  Metropolitan  Street  Rail- 
road of  Kansas  City  from  June  i  to  July  31  were  $383,072,  against  $329,925  last 
year.    The  net  returns  were  $164,775,  against  $148,465  in  1897. 

LAWRENCE,  K\XS.— The  'City  Council  of  Lawrence  granted  a  twenty-year 
franchise  to  the  Lawrence  Railway  Company  to  build  and  operate  an  electric 
street  railway  here.    The  construction  of  the  line  is  to  begin  inside  of  sixty  days. 

BUFFALO,  N.  Y.— The  Buffalo,  Kenmore  &  Tonawanda  Electric  road  was 
sold  to  the  bondholders  last  week  under  foreclosure  of  a  mortgage  held,  by  the 
Fidelity  Trust  &  Guaranty  Company.  Spirited  bidding  brought  the  price  u"p 
to  $63,147.32.  The  road  cost  about  $150,000,  and  the  amount  due  for  which  it  was 
sold  is  about  $75,000. 

CHICAGO,  ILL.— Contracts  have  been  let  by  the  Chicago  City  Railway  for 
the  erection  of  several  buildings  at  Sixtieth  Street  and  Cottage  Grove  Avenue. 
There  will  be  two  two-story  buildings  of  pressed  brick  and  stone,  connected 
by  a  veranda,  and  there  will  also  be  a  bicycle  track,  children's  pleasure  ground 
and  an  electric  fountain.    About  $50,000  will  be  expended. 

TERRE  HAUTE,  IND.— The  first  mortgage  bondholders'  comijiittee  of  the 
Terre  Haute  Street  Railway  Company,  of  which  W.  H.  Henkle  of  the  Illinois 
Trust  and  Savings  Bank  of  Chicago  is  chairman,  has  prepared  an  agreement 
and  has  secured  the  deposit  of  more  than  a  majority  of  the  bonds  under  it. 
The  limit  of  time  for  receiving  deposits  at  the  Illinois  Trust  and  Savings 
Bank  has  been  fixed  at  September  15. 

WALTHAM,  MASS.— It  is  stated  that  the  Newtonville  &  Watertown  Street 
Railway  Company  would  like  to  sell  its  extension  from  Watertown  to  the 
Watertown  Arsenal  and  to  Allston.  The  Newtonville  line  now  runs  from  the 
Watertown  Arsenal  to  Needham,  a  distance  of  over  8  miles,  and  the  fare  is 
but  s  cents,  and  it  is  claimed  the  extension  to  the  arsenal  does  not  pay.  The 
'  line  is  being  further  extended,  across  the  North  Beacon  Street  bridge  to  LTnion 
Square,  Allston. 

NEW  YORK,  N.  Y. — Deputy  Commissioner  Walton,  of  the  Department  of 
Public  Buildings,  Lighting  and  Supplies,  has  declined  to  issue  a  permit  to  the 
Brooklyn  Heights  Railroad  Company  for  an  overhead  trolley  line  on  Montague 
Street  as  a  substitute  for  the  cable.  Mr.  Walton  says  that  the  necessary  con- 
sent of  the  State  Railroad  Commission  had  not  been  secured,  and  besides  he 
is  opposed  to  overhead  trolley  wires.  He  is  willing  to  issue  a  permit  for  an 
underground  conduit  system. 

NEW  YORK,  N.  Y. — Recently  Daniel  Cortelyou  began  a  suit  against  the 
Midland  Electric  Railroad  Company,  Staten  Island,  fco  recover  5  cents,  paid  by 
him,  under  protest,  as  an  extra  fare.  This  was  a  test  case  to  determine  the 
right  of  the  Midland  Company  to  charge  two  fares  instead  of  issuing  transfers. 
,Thc  case  was  decided  a  few  days  ago  in  favor  of  the  plaintiff,  Justice  Raynaud 
holding  that  the  company's  franchises  called  for  the  carrying  of  passengers 
from  any  point  on  the  railroad  to  any  other  point,  for  a  single  fare. 

NEWARK,  N.  J. — The  sale  of  the  Suburban  Traction  Company,  of  Orange, 
has  been  completed.  The  road  was  put  up  at  auction  on  July  6,  and  was  pur- 
chased by  the  Orange  &  Passaic  Valley  Railroad  Company.  For  three  and  a 
half  years  previous  to  that  it  had  been  in  the  hands  of  Watson  Whittlesey  as 
receiver.  The  purchasers  of  the  road  paid  $10,000  down.  On  August  24  they 
gave  another  check  for  $17,000.  Besides  that,  they  assume  liabilities  of  $73,000. 
which  include  receiver's  certificates  and  accrued  interest.  There  is  $800  due 
in  interest  accrued  since  the  transfer  was  made.  Many  changes  and  improve- 
ments in  the  road  arc  in  contemplation. 

FRANKLIN,  MASS,— In  The  Electrical  World  of  August  20  appeared 
an  item  after  the  date  of  "Franklin,  R.  I.,"  in  regard  to  the  probable  granting 
of  a  franchise  to  the  Milford  &  Frnnklin  Street  Railway  Company.  It  should 
have  been  dated  Franklin,  Mass.  lliis  place  is  a  hustling,  progressive  town 
38  miles  southwest  of  iSonton,  on  the  main  line  of  the  New  England  Railroad. 
it  is  an  important  manufacturing  centre.  Insulated  copper  wire  for  electric 
purpOKCR  was  one  of  its  lormcr  industries,  which,  however,  was  diverted  lo 
J'rovidencc  by  the  American  Electrical  Workti.  It  was  an  inhabitant  of  this 
town  who  demonstrated  to  Mr.  Charles  Williams,  of  Boston— the  original 
maker  of  telephones  (or  the  Bell  Telephone  Company — the  advantage  of  usinjf 
one  general  return  wire  for  exchange  purposes  instead  of  earth  connections  on 
the  talking  circuit  for  each  instrument.  It  was  this  same  Fmnklinitc,  who, 
by  the  way,  wa«  regarded  as  a  "cranic"  in  his  lime,  who  long  advocated  Ihe 
benrfils  to  be  derived  by  the  use  of  metallic  circuits,  and  who  established  the 
first  metallic  circuit  exchange  system  in  the  world. 


Personal  Note. 

MR.  THOMAS.  V.  HALL,  a  mechanical  and  clcclrical  engineer,  well-known 
throughout  Missouri,  HIinois  and  Wisconsin,  now  represents,  in  Texas,  the 
Fort  Wayne  Electric  Corporttion,  of  Fort  Wayne,  Ind.  Mr.  Hall  was  for  sev- 
eral years  connected  with  the  Consolidated  EnKinrrrlng  Company,  of  St.  Louis, 
and  later  with  the  L.  M.  Rumsry  Company,  of  the  same  city,  as  mcchaniral 
and  electrical  engineer.  The  Port  Wayne  Elerlrlc  Corporal  ion  is  (ortunnic 
In  securing  ih'-  "^^  >"•*  >.{  this  able  gentleman  as  its  rcpresrntnllve  in  an  Im- 
portant distfi' ' 


ITrabe  anb  IFnbustrial  Botes. 

DRY  BATTERIES  have  been  found  very  useful  for  signal  service  in  the 
field.  The  Western  Electric  Company  manufactures  the  W.  E.  dry  battery, 
which  is  said  to  have  a  high  efHciency  and  long  life,  and  is  admirably  adapted 
for  emergencies. 

IN  THE  SPRING  of  the  year  the  city  electrician  of  Chicago,  Mr.  Ellicott. 
installed  a  small  motor-generator  outfit  to  operate  the  police  signal  and  fire- 
alarm  circuits  while  the  storage  batteries  were  being  charged.  The  Western 
Electric  Company  furnished  the  city  with  this  outfit.  The  motor-generator  was 
soon  put  to  continuous  use  to  help  out  the  storage  batteries,  and  has  been 
running  continuously  twenty-four  hours  a  day  for  over  120  days. 

MESSRS.  FRANK  H.  STEWART  &  CO.,  35  West  Seventh  Street,  Phila* 
delphia.  Pa.,  have  just  issued  an  attractive  catalogue  of  electric  bell,  electric 
gas  lighting,  telegraph  and  speaking  tube  supplies.  The  catalogue  is  S^xiiJ^ 
inches  in  size,  is  bound  in  orange  cove^  and  is  well  illustrated.  This  firm  car- 
ries, in  addition  to  household  electrical  supplies,  a  large  and  varied  stock  of 
electric  light  supplies.  A  copy  of  either  or  both  catalogues  may  be  obtained  on 
application. 

TELEPHONES  FOR  TROLLEY  AND  OTHER  ROADS.-The  Viaduct 
Manufacturing  Company,  Baltimore,  Md.,  makes  from  the  stump  all  styles  of 
telephone  apparatus,  district  messenger  call  boxes  and  a  special  trolley  outfit— 
a  most  useful  article.  Also  a  small  portable  telephone  to  be  carried  on  street 
cars  where  the  regular  trolley  set  is  not  used,  connection  being  made  with  a 
telephone  wire  at  the  different  trolley  poles  and  communication  held  with  the 
centra!  office. 

THE  M.  C.  BIjLLOCK  MANUFACTURING  jCOMPANY,  Chicago,  111.. 
reports  that  the  past  sixty  days  have  been  a  busy  period  with  it.  Orders  have 
been  received  for  two  central  valve  engine?  to  be  direct  coupled  to  dynamos, 
one  for  lighting  and  the  other  for  power  transmission.  The  company's  rock 
drill  business  is  increasing,  a  number  of  Monarch  drills  having  been  placed  in 
entirely  new  fields.  The  company  is  preparing  its  works  and  force  to  meet  a 
heavy  demand  for  the  various  lines  of  its  manufacture. 

A  CONTROLLING  INTEREST  in  the  stock  of  the  Safety  Third  Rail  Elec- 
tric Company  has  been  purchased  by  Messrs.  Emerson,  McMillin  &  Co.,  40 
Wall  Street,  New  York,  who,  after  an  investigation,  have  become  so  convinced 
of  the  merits  of  the  system  that  they  will  install  several  miles  of  road  with  it  as 
a  practical  demonstration  of  its  advantages.  Captain  Murphy,  the  inventor, 
will  continue  his  connection  with  the  company.  It  is  understood  that  the 
company  is  making  excellent  progress.  The  system  will  be  exhibited  at  the 
street  railway  convention  in  Boston  in  the  shape  of  a  miniature  electric  rail- 
way, with  car  one-sixth  the  regular  size. 

"ONE-QUARTER  OF  A  MILLION  HORSE-POWER  of  Polyphase  Elec- 
tric Transmission  Apparatus"  is  the  title  of  one  of  the  most  atttractive  pam- 
phlets the  Westinghouse  Electric  &  Manufacturing  Company  has  ever  brought 
out.  The  volume  gives  a  partial  list  of  Westinghouse  polyphase  installations, 
with  an  explanatory  statement  that  a  complete  list  would  require  a  volume 
too  bulky  to  circulate  in  the  ordinary  way  for  commercial  purposes.  It  illus- 
trates handsomely  various  representative  and  interesting  installations,  such  as 
the  Niagara  power  plant,  the  Dolgeville  plant,  the  Canadian  Niagara  power 
plant,  and  various  machines,  such  as  the  Type  C  motor,  the  inductor  generator 
and  other  types  manufactured  by  the  company. 

THE  ELECTRICAL  ENGINEERING  COURSE  of  the  American  School 
of  Correspondence  is,  it  is  stated,  supervised  by  experts  in  close  touch  with 
the  latest  advances  in  the  science.  The  instruction  is  carefully  graded,  thor- 
oughly practical  and  scientific,  and  is  intended  to  give  electrical  students  and 
engineers  a  complete  electrical  training.  Among  the  members  of  the  school's 
advisory  board  is  Mr.  Charles  Thom,  chief  of  the  quadruplcx  department  of  the 
Western  Union  Telegraph  Company.  The  school  is  chartered  by  the  common* 
wealth  of  Massachusetts,! and  is  said  to  be  a  purely  educational  institution.  It 
has  been  warmly  indorsed  by  leading  educators  and  engineers  throughout  the 
country.  Hand  books  containing  complete  information  will  be  sent  on  applica- 
tion to  the  school  at  Boston.  Mass.  • 

"PEGAMOID"  BRAND  LEATHERS.- "Pegamoid"  is  a  liquid  composi- 
tion which,  when  applied  to  substances  such  as  cloih,  leather,  paper,  etc., 
renders  them  waterproof,  besides  generally  protecting  and  strengthening  the 
material.  It  fills  the  fibres  and  pores.  "Pegamoid"  brand  leathers  arc  made 
from  cloth  or  paper,  and  closely  resemble  real  leather.  The  advantages  claimed 
for  "Pegamoid"  brand  leathers  are  durability  and  that  they  arc  waterproof  and 
stain-proof.  The  surface  is  firm  but  flexible,  and  its  wearing  qualities  ^are 
said  to  be  greater  than  those  of  leather.  It  stands  extreme  heat  and  cold  with- 
out change.  It  may  be  washed  and  scrubbed  and  the  surface  is  uot  dam- 
aged by  grease,  acids  ^r  moisture.  These  goods  arc  said  to  be  meeting  with 
favor  among  street  railway  men  for  upholstering  of  cars  and  other  purposes. 

MESSRS.  SANDERSON  &  PORTER,  contractors  for  (he  Mcrldcn  &  Com- 
pounce  IClcctric  Railroad  Company,  have  let  the  contract  for  furnishing  several 
bridges  and  liuildinKH  on  the  line  of  ilijs  road  to  the  Berlin  Iron  Bridge  Com- 
pany, of  ICant  Berlin,  Conn.  The  work  consists  of  seven  spiuis  of  bridges. 
v.Trytng  in  Icngih  tram  10  feet  lo  65  led;  a  cnr  l)arn  50  feet  wide  juut  100  feet 
long,  and  a  power  house  45  feet  wide  and  75  feet  long.  The  bridges  arc  of  steel, 
and  Ihe  buildings  have  strcl  framework,  brick  side  walls  nnd  fireproof  roofs, 
'ihe  roof  of  ihe  power  house  will  be  covered  with  corrugaled  iron  nnd  lined 
wilh  the  Berlin  Iron  Bridge  Compiiny's  put  en  t  anli-cotulenHation  roof  lining. 
This  lining,  it  is  staled,  has  shown  iUcU  enicicnl  in  preventing  condensation 
and  moisture  from  llic  undcmidc  of  covrring  iitwl  doing  away  wilh  the  danger 
and  annoyance  of  water  dripping  on  lite   nuichincry   below, 

FAN  MOTOR  OUTFIT  FOR  TFIJCPIKiNE  BOOTHS.— The  Edison 
Manufacturing  Company,  Hrondway  nnd  Twenty-sixth  Slrcel,  Now  York,  !■ 
making  two  styles  (>(  fnn  motor  niufils  for  tclrplumc  booths.  One  »tylr  is  for 
use  un  iio-ijo-volt  direct  current  eircutis,  and  the  other  for  uhc  wilh  tmtlcry 
current.    The  motor  is  suspended  by  a  licovy  rubber  ring  fioni  a  brnckct  ol- 
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tached  to  one  of  the  interior  walls  of  the  booth.  Connection  is  easily  made  by 
unscrewing  the  nearest  lamp  bulb  from  its  socket  and  ili^erting  the  current  tap. 
The  lamp  bulb  must  be  replaced  in  the  socket  of  the  current  tap.  The  con- 
necting cord  leads  from  the  side  connections  on  current  tap  to  the  stop-and- 
start  switch  on  under  side  of  motor.  The  switch  is  so  arranged  that  the  light- 
ing of  the  lamp  will  start  the  fan.  This  convenience  will  no  doubt  be  greatly 
appreciated,  as  it  will  keep  the  interior  of  the  booth  cool  and  endurable  to  those 
who  have  frequent  occasion  to  shut  themselves  up  in  these  limited  quarters. 

MESSRS.  MACHADO  &  ROLLER,  203  Broadway,  New  York  City,  state 
tliat  the  call  for  Whitney  instruments  is  increasing  and  that  the  A.  E.  G. 
lamp  is  also  meeting  with  increased  demand.  These  lamps  are  maintaining 
their  reputation  for  long  life,  freedom  from  blackening  and  high  efficiency. 
For  central  station  work  particularly  they  are  said  to  be  very  satisfactory,  as 
they  withstand  the  fluctuating  voltages  met  with  in  central  station  practice. 
A  good  proof  of  the  excellence  of  these  lamps  is  a  large  order  received  as 
the  result  of  a  competitive  test  of  all  the  standard  lamps,  in  which  the 
A.  E.  G.  lamps  gave  the  following  results:  At  start,  three  no-volt,  14-cp,  2.7- 
watt  lamps;  after  400  hours  of  burning  the  average  candle  power  was  a  little 
under  12  candle  power  and  the  efficiency  2.78  watts  per  candle.  The  lamps 
were  burned  in  a  horizontal  position,  and  were  so  continued  in  use  after  the 
completion  of  the  test,  having  burned  1300  hours  at  the  time  of  this  report. 
Messrs.  Machado  &  Roller  carry  a  large  stock  of  these  lamps,  from  which 
prompt   shipments  can  be  made. 

ENGINE  S-\LES.— Among  the  recent  sales  of  engines  and  generators  by 
the  Ridgway  Dynamo  &  Engine  Company,  Ridgway,  Pa.,  are  the  followiug: 
One  iS-hp  engine  direct-connected  to  a  lo-kw  generator,  for  W.  H.  Brown's 
Sons,  Pittsburg,  Pa.;  one  30-hp  engine,  direct  connected  to  a  15-kw  generator, 
for  H.  H.  Stevens,  Colorado  Springs,  Col.;  two  25ohp  engines  to  the  Berwind- 
White  Coal  Mining  Company,  making  seven  engines  of  this  size  and  three 
150-kw  generators  furnished  to  this  concern  during  the  past  fifteen  months;  one 
i6o-hp  engine,  direct  connected  to  a  iio-kw  generator,  for  the  Schoen  Pressed 
Steel  Company,  this  being  the  fourth  direct-connected  unit  furnished  the  Schoen 
people;  one  40-hp  engine,  direct  connected  to  a  25-kw  generator,  and  one  8o-hp 
engine,  direct  connected  to  a  5o-k\v  generator,  for  the  Collins  State  Homoeo- 
pathic Hospital,  Collins,  N.  Y. ;  two  loo-hp  engines,  direct  connected  to  two 
60-kw  generators,  for  the  Jefferson  Medical  College,  Philadelphia.  Besides 
these  the  Ridgway  Company  has  made  sales  of  several  engines  of  125  and  159 
horse-power  to  go  to  various  parts  of  the  country. 

•THE  DEVELOPMENT  OF  THE  TELEPHONE"  is  the  title  of  a  hand- 
somely printed  pamphlet  which  the  Elkhart  Telephone  Company,  furnishing 
the  independent  telephone  service  in  Elkhart,  Ind.,  has  recently  brought  out. 
The  work  gives  the  history  of  the  telephone  business  in  Elkhart,  describing  the 
unobliging  nature  of  the  Bell  Telephone  treatment  of  the  public  and  the 
growth  of  the  independent  system.  The  latter  is  forcibly  emphasized  by  a  series 
of  illustrations,  the  first  showing  a  loo-drop  board  with  one  attendant,  under 
date  of  December  i,  1895;  the  second  a  200-drop  board,  also  with  one  attendant, 
installed  in  January,  1896;  the  third,  a  300-!ine  board  with  two  attendants,  in- 
stalled June,  1896;  the  fourth,  a  350-line  board  with  three  attendants,  installed 
January,  1897,  and  the  fifth  and  last,  a  600-line  board  with  four  attendants, 
now  in  service.  The  company  states  that  the  initial  expense  of  the  publication 
is  rather  out  of  proportion  to  local  benefits,  so  that  if  exchanges  now  in  their 
formative  periods  desire  copies  as  aids  in  their  promotion  they  can  secure 
them  by  remitting  10  cents  per  copy  to  the  Elkhart  Telephone  Company. 

THE  BOSTON  CONVENTION.— The  General  Electric  Company  will  be 
well  represented  at  the  Boston  Convention  of  the  American  Street  Railway 
Association,  both  by  engineers  and  agents,  and  will  have  an  interesting  and 
novel  exhibit  at  Mechanics  Hall.  It  will  establish  its  headquarters  at  the 
Brunswick  Hotel,  with  a  reception  room  on  the  first  floor,  whither  all  dele- 
gates are  invited  and  will  be  made  warmly  welcome.  Advantage  will  be  taken 
of  the  fact  that  Boston  is  distinctly  a  General  Electric  centre  to  arrange  a 
series  of  visits  to  different  stations  where  General  Electric  apparatus  may  be 
seen  in  commercial  operation  and  to  illustrate  the  history  of  rapid  transit  and 
the  actual  development  of  the  electric  railway.  The  proximity  of  the  Lynn 
works  of  the  company  will  also  afford  the  delegates  an  opportunity  of  visit- 
ing them  and  of  appreciating  the  excellence  of  the  methods  employed  in  the 
construction  of  railway  apparatus.  Much  new  literature  will  be  published  by 
the  General  Electric  press  for  distribution  at  the  convention,  and  will  be 
found  by  delegates  at  Mechanics  Hall  and  at  the  company's  headquarters. 
To  Mo  W.  J.  Clark,  general  manager  of  the  railway  department,  the  interests 
of  the  General  Electric  Company  will  be  confided.  He  will  be  assisted  by  rep- 
resentatives from  various  sales  offices  throughout  the  counti^. 


Directory  of  Scientific  Societies,  Associations,  Etc.,  and 
Meetings  of  the  Same. 


FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
William  H.  Wahl. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  New  York. 

AMERICAN  ASSOCI.\TION  FORTHE  ADVANCEMENT  OF  SCIENCE. 
— F.  W.   Putnam,  secretary,  Salem,  Mass. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA,  Pittsburg, 
Pa.— Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal:  secretary,  C.  H.  Mortimer,  Toronto,  Ont. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
days of  each  month,  from  October  I  to  June  i ;  J.  R.  Cravath,  secretary. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President,  F.  A. 
Copeland,  La  Crosse,  Wis. ;  secretary,  Thomas  R.  Mercein,  Milwaukee,  Wis. 

MASSACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION,  Bos- 
ton, Mass.— Exhibition  of  Motor  Carriages,  October  10  to  December  3,  1898. 

STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 
—President,  G.  Tracy  Rogers.  Binghamton,  N.  Y.  Next  meeting,  Manhattan 
Beach,  September  13  and  14,  1898. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.-President,  A.  M. 
Young,  Waterbury,  Conn;  secretary,  George  F.  Porter,  New  York.  Next  meet- 
ing. New  York,  May  or  June,  1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-President,  A.  E. 
Lang,  Toledo,  Ohio;  secretary,  T.  C.  Penington,  Chicago,  111.  Next  meeting, 
Boston,  Mass.,  September  6,  7,  8  and  9,  1898. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.- 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.  C,  June  19,  1899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope.  Meeting,  third 
Wednesday  of  each  month,  from  September  I  to  June  I. 

ASSOCIATION    OF    EDISON    ILLUMINATING    COMPANIES.-Presi- 
dent,  Samuel  Insull,   Chicago;  secretary,  Wilson  S.  Howell,  Harrison.  N.  J. 
Next  meeting,  Sault  Ste.  Marie.  Mich.,  September  12  and  13,  1S98. 

THE  PACIFIC  COAST  ELECTRIC  TRANSMISSION  ASSOCI.A.TION. 
President,  W.  F.  Pierce;  secretary,  George  P.  Low,  427  Tenth  Avenue,  San 
Francisco,  Cal. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.-President,  Emil^  C 
Schmidt,  Sandusky;  secretary  and  treasurer,  Samuel  Scovil,  Cleveland.  Next 
meeting  place,  Cleveland,  1S99. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 
Next  meeting,  Buffalo,  N.  Y.,  September  13,  14  and  15,  1898. 

PENNSYLVANIA  STATE  STREET  R.\ILWAY  ASSOCL\TION.-Presi- 
dent,  Robert  E.  Wright,  .Mlentown;  secretary,  S.  P.  Light,  Lebanon.  Next 
meeting,  Scranton,  Pa.,  September  7-8,   1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS AND  MUNICIP.\L  ELECTRICIANS.— President,  J.  W.  Aydon, 
Wilmington,  Del.;  secretary,  H.  T.  Blackwell,  Jr.,  New  York.  Next  meeting, 
Wilmington,  Del. 

THE  SOUTHWESTERN  GAS,  ELECTRIC  AND  STREET  R.\ILWAY 
ASSOCIATION.-President,  Carl  F.  Drake,  Austin,  Tex;  secretarj-,  E.  L. 
Wells,  Jr.,  Marshall,  Tex.     Next  meeting,  Austin,  Tex.,  April   19,   1899. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES.— President,  Judge  James  M."  Thomas,  Chillicothe,  Ohio;  secretary, 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 


Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15  Murray  Street,  New  York  City. 


UNITED  STATES  P.VTENTS  ISSUEB  AUGUST  30,  i^** 
[In  charge  of  Wm.   .'\.    Rosenbaum,    177   Times    Building,    New    York.] 

609,851.  ELECTRIC  LOCOMOTION;  H.  Van  Hoevenbergh,  of  New  York, 
N.  Y.  .^pp.  filed  Oct.  10,  1895.  A  trolley  having  spring-pressed  contacts 
and  conductors  connecting  with  a  vehicle,  the  conductors  being  mounted 
on  the  frame  by  a  laterally  movable  connection. 

609,875.  ELECTRODE  FOR  MEDICAL  PURPOSES;  M.  N.  Clarke,  of 
Wilkesbarre.  Pa.  App.  filed  Jan.  8.  1898.  In  an  electrical , apparatus  for 
medical  purposes,  a  suitable  source  of  electricity  and  a  pair  of  electrodes, 
consisting  of  a  suitably  shaped  metal  plates  filled  with  small  perforations. 

<09,877.  TENSION  REGULATOR  FOR  ELECTRICAL  TRANSMISSION 
OF  SPEECH;  A.  C.  Cousens,  of  Newark,  N,  J.  .App.  filed  June  15,  1895. 
The  herein  described  method  of  transmitting  sound,  which  consists  in  sub- 
jecting to  the  action  of  the  transmitting  current  a  substance  from  which 


is  thereby  generated  a  gaseous  variable  resistance  medium,  and  varying 
the  resistance  of  said  gaseous  medium  by  the  action  of  and  to  conform  to 
the  sound  waves  to  be  transmitted. 

609,888.  CLAMP  FOR  ELECTRIC  WiKES;  S.  S.  Leonard,  of  Chicago,  111. 
App.  filed  Jan.  24,  1S98.  A  clamp,  consisting  of  a  flexible  loop  adapted  to 
embrace  the  glass  insulator  and  a  pair  of  clamping  blocks  loosely  secured 
the  loop  at  one  end,  and  each  provided  at  the  other  end  with  a  notch 
adapted  to  receive  the  free  end  of  the  wire,  said  free  end  being  provided 
with  means  for  clamping  it  upon  said  blocks. 

609,969.  TROLLEY;  D.  Libby,  of  Mansfield.  Ohio.  App.  filed  Feb.  23,  1898. 
The  combination  of  the  pivoted  mast  a  horizont.il  rod,  provided  with  suit- 
able bearings  secured  in  a  post,  connections  between  the  mast  and  the  rod, 
a  coil  spring  surrounding  the  rod  to  hold  the  mast  in  a  vertical  position, 
the  said  rod  being  adapted  to  have  a  longitudinal  movement  in  the  bearings. 


380 


THE    ELECTRICAL    WORLD. 


Vol.  XXXII.     No.   ii. 


the  masthead  provided  with  a  series  of  holes  radiating  from  the  pivot  centre 
to  increase  or  diminish  the  leverage  upon  the  spring. 
609,972.  HANGER  FOR  ELECTRIC  LAMPS;  W.  F.  Murphy,  of  Iowa  City, 
la.  App.  filed  Dec.  21,  1897.  In  a  hanger  for  electric-devices,  the  combina- 
tion of  bracket  arms,  metallic  spindles  connected  with  and  extending  in- 
wardly from  the  bracket  arms,  and  adapted  to  be  electrically  conected  with 
the  opposite  poles  of  an  electric  generator,  the  spool  or  drum  having  me- 
tallic bushings  in  its  opposite  ends  snugly  receiving  the  spfndles,  wires 
wound  on  the  spool  and  adapted  to  be  connected  with  an  electrical  device, 
metallic  screws  connecting  the  wires  to  the  spool  or  drum  and  impinging 
against  the  bushings  thereof,  suitable  means  for  rotating  the  spool  to  wind 


Xo.  609,851. — Electric  Locomotion. 

the  wires  thereon,  and  suitable  means  for  normally  holding  the  spool 
against  rotation. 

609,977-  ELECTRIC  RAILWAY  MOTOR;  A.  Schmid,  of  Pittsburg,  Pa. 
App.  filed  May  10,  1894.  In  an  electric  car,  a  motor  sleeved  at  one  end  upon 
the  axle  of  the  car,  suspension  bars  secured  to  said  motor  above  its  centre 
of  gravity,  springs  supporting  the  ends  of  said  bars,  and  means  whereby 
said  springs  are  attached  to  the  truck. 

609.990.  MEANS  FOR  CONTROLLING  NON-SYNCHRONOUS  ALTER- 
NATING CURRENT  MOTORS;  B.  G.  Lamme,  of  Pittsburg,  Pa.  App. 
filed  March  11,  1896.  A  variable  speed,  non-synchronous  motor  having  a 
comparatively  large  secondary  resistance  and  a  small  degree  of  magnetic 
leakage  between  its  primary  and  secondary  members,  in  combination  with 
means  for  varying  the  e.  m.  f.  applied  to  its  primary  member  whereby 
the  speed  of  the  motor  is  varied. 

609,991-  METHOD  OF  AND  MEANS  FOR  SECURING  CONSTANT 
TORQUE  IN  POLYPHASE  MOTORS;  B.  G.  Lamme,  of  Pittsburg,  Pa. 
App.  filed  Feb.  10,  1898.  The  method  of  securing  constant  torque  in  an 
induction  alternating  current  motor,  which  consists  in  supplying  the  actu- 
ating currents  through  choke  coils,  the  magnetic  circuits  of  which  become 
saturated  at  a  predetermined  point  in  the  increase  of  the  quantity  of 
current. 

610,004.  RAIL  BOND;  William  H,  Talley,  of  Waco,  Tex.  App.  filed  Nov.  26, 
1897.  A  rail  joint,  comprising  a  suitable  rail,  having  a  base  angle  bar  lo- 
cated on  cither  side  of  said  rail,  and  having  basal  flanges,  normally  in  con- 
tact with  the  base  of  the  rail,  angular-shaped  grooves  formed  in  the  basal 


No.  610,025.— Alternating  CuttRii.NT  Motor. 

flanifr^  of  the  anjrlc  bar»,  and  irianRular  conductinfif  bnrii  located  in  said 
t(ti,t,vr%  and  in  direct  contact  with  upprr  fturfaccs  of  the  lin«c  of  the  rail. 
6io.i»7.  CONTACT  DEVICE  roR  ELIXTKIC  RAILWAYS;  L.  E.  Walkinii. 
of  Springfirld,  Ma%».  App.  filed  Jan.  24,  |H<*H.  The  conibinalion  with  the 
ft,i,c  ,.(  .:»-/(ric  railway  car*,  tti  n  dhoe  AtippnrlinR  frame  havinR  Himpm' 
-.  from  taid  axlr«.  and  comprising  the  arliculnlcd  niipporlinK 
"  "K*  inlerponed  brtwcrn  the  top  of  the  frame  and  fl   portion  of 

the  car  or  il«  truck  thercahovr.  a  wheel  centrally  carried  by  the  frame  and 
adapted  to  run  on  the  top  of  the  third  rail  conductor,  and  ft  iihoe  having  a 
drprnding  aupporl  from  the  frame  and  adapted  to  bear  yieldingly  ngainit 
a  ti'lrwiic  portion  of  tha  third  rail. 


610.008.  CONTACT-RAIL  APPLIANCE  FOR  ELECTRIC  RAILWAYS; 
J.  E.  Walkins,  of  Springfield,  Mass.  App.  filed  Feb.  2,  1898.  The  com- 
bination with  the  support  rail  of  insulating  material,  provided  at  opposite 
sides  with  the  continuous  longitudinally  ranging  metallic  contact  con- 
ductors, of  a  double-shoe  trolley  device,  consisting  of  a  depending  trolley 
support  having  a  roller-carrying  yoke  to  run  on  the  top  of  the  support 
rail,  and  provided  with  the  oppositely  arranged  depending  inwardly  spring- 
pressed  shoes,  said  trolley  support  being  provided  at  its  upper  portion  with 
the  paired  lateral  arms  having  perforations;  and  the  depending  rods  or 
posts  downwardly  extending  through  said  perforated  arms,  and  the 
springs. 

610.009.  ELECTRIC  RAILWAY;  L.  E.  Walkins,  of  Springfield,  Mass.  App. 
filed  Feb.  2,  1898.  In  an  electric  railway  system,  the  combination  with  a 
longitudinally  ranging  series  of  transversely  axial  roller  wheels  horizontally 
arranged,  each  having  a  central  rim,  and  at  either  side  thereof  an  annular 
section  of  metal  insulated  from  the  central  rim,  and  each  of  said  annular 
sections  having  a  surrounding,  collar  in  contact  therewith,  of  means  for 
preventing  the  rotation  of  the  collar,  line  and  return  wires  and  electrical 
connections  between  said  wires  and  said  collars. 

610,023.  AUTOMATIC  CUT  OUT  FOR  MAGNETO-GENERATORS;  W.  J. 
Bowen  and  Charles  A.  Federer,  of  Cleveland,  Ohio.  App.  filed  May  26, 
189S.  In  an  automatic  cut  out,  a  rotatory  spindle  having  a  projection  of  in- 
sulating material  provided  with  a  recess,  a  loosely  mounted  wheel  con- 
nected with  the  generator  and  having  a  pin  resting  within  the  recess  of 
«  the  projection,  a  contact  plate  in  the  recess  and  a  spring  arranged  to  nor- 
mally hold  the  plate  and  pin  in  contact. 

610.025.  ALTERNATING  CURRENT  MOTOR;  C.  S.  Bradley,  of  Avon, 
N.  Y.  App.  filed  Sept.  17,  1897.  An  electric  motor  having  a  primary  wind- 
ing provided  with  a  plurality  of  branches,  one  or  more  of  which  includes 
inductajice  to  set  up  in  the  primary  core  a  rotary  field  wnen  connection  is 
made  with  a  single-phase  current,  and  a  secondary  element,  the  winding  of 
which  is  connected  with  an  adjustable  phase-leading  device. 

610,064.  CONTROLLING  DEVICE;  K.  A.  B.  D.  Kottgen,  of  Charlottenburg, 
Germany.  App.  filed  Dec.  30,  1897.  The  combination  in  a  controlling  de- 
vice with  a  plate  provided  with  a  branched  guiding  slot,  of  a  laterally  mov- 
able slotted  controller  part,  a  controlling  lever  extending  through  said 
slotted  parts,  ^  mounting  therefor  adapted  to  permit  the  composite  move- 
ment of  said  lever,  and  connecting  parts  unititig  the  controlling  lever  and 
part  with  the  cc  ntrolled  machinery. 

610,067.^  INDUCTION  MOTOR;  B.  G.  Lamme,  of  Pittsburg,  Pa.  App.  filed 
July  22,  1897.  In  an  alternating  current  induction  motor,  a  secondary  mem- 
ber, comprising  a  spider,  a  laminated,  slotted  core,  bar  conductors  located 
in  the  core  slots  and  projecting  beyond  the  ends  of  the  same,  and  re- 
sistance rings  provided  with  ventilating  and  centreing  blades,  which  are 
bolted  to  the  inner  sides  of  the  projecting  ends  of  the  bar  conductors,  and 
having  shoulders  bearing  against  the  adjacent  portion  of  the  spider. 

610,090.  ELECTRIC  RAILROAD;  B.  C.  Seaton,  of  St.  Louis,  Mo.  App. 
filed  April  5,  1897.  In  an  electric  railroad,  the  combination  of  the  cross 
pieces,  the  insulating  support  and  housing,  the  clamping  and  fastening  de- 
vices and  the  conductor. 

6io.o9t.  THIRD  RAIL  FOR  ELECTRIC  RAILWAYS;  B.  C.  Seaton,  of  St. 
Louis,  Mo.  App.  filed  Dec.  7,  1897.  In  an  electric  railway,  a  third  rail 
formed  with  a  channel  in  the  upper  side  to  receive  feed-in  wires. 

610.092.  CONTACT  DEVICE  FOR  ELECTRIC  RAILWAYS;  B.  C.  Seaton, 
of  St.  Louis,  Mo.  App.  filed  Feb.  4,  1898.  In  a  contact  device  for  electric 
railways,  a  supporting  bar,  a  hanger  having  a  slot  and  pin  connection  with 
the  bar,  a  bracket  against  which  the  hanger  bears,  a  spring  forcing  the 
hanger  against  the  bracket,  and  a  shoe  secured  to  the  lower  end  of  the 
hanger. 

610.093.  THIRD  RAIL  FOR  ELECTRIC  RAILWAYS;  B.  C.  Seaton,  erf  St. 
Louis.  Mo.  App.  filed  Feb.  4,  1898.  In  a  third  rail  for  electric  railways,  a 
conductor  having  a  vertical  flange  providing  an  exposed  surface  for  the 
contact  shoes  and  a  lateral  flange,  providing  a  guard  for  the  contact  shoes. 

610.094.  ELECTRIC  RAILWAY;  B.  C.  Seaton,  of  St.  Louis,  Mo.  App.  filed 
Feb.    18,    1898.     In  an   electric   railway,   a   third   rail    in   combination   with    a 

,     crossing  located  in  a     gap  in  the  third  rail  and  consisting  of  a  hood,  bars 
supporting  the  hood  and  a  conduit  inclosed  by  the  hood  and  bars. 
610,124.    CONTROLLER  FOR  ELECTRIC  MOTORS;  H.  P.  Davis,  of  Pitts- 
burg, Pa.    App.  filed  April  25,  1898.    In  a  controller  for  electric  motors,  the 
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combination  with  n  rcHiHlnncc  varying  switcli  and  a  series  parnllel  switch, 
the  shafts  of  said  switches  being  at  right  angles  to  cncli  other,  of  gearing 
between  said  hhnfls,  combined  cut  out  and  rcvfr-tiiig  switches  and  inter- 
locking mechanism. 
i!,f»89.  ELECTRIC  CIRCUIT  CONTKOLLKK;  J.  11.  BowJry.  of  Washing- 
ton,  I).  C.  App.  filed  March  19.  iS'A  An  automatic  regulator  for  electric 
circuits,  consisting  of  n  rcreplaclc  having  a  biisc  and  neck  portion,  said 
neck  having  nn  upper  and  lower  compurtmcnt,  n  float  m<utnlrd  in  the 
lower  compartment  of  the  neck,  a  standard  creeled  upon  said  fluat  mid  in 
said  neck  and  having  fingers  designed  to  engage  the  ends  of  the  wires 
forming  the  circuit. 
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THE  STREET  RAILWAY  CONVENTION. 

The  seventeenth  annual  convention  of  the  American  Street  Rail- 
way Association,  which  was  held  in  Boston  September  6-9,  ex- 
emplitied  again  the  rapid  development  of  this  industry  and  the 
healthy  growth  of  the  association.  The  place  was  most  happily 
chosen.  Boston  was  the  birthplace  of  the  association  and  the  scene 
of  more  pioneer  work,  failures  and  successes  in  the  electric  rail- 
road line  than  any  other  place,  and  its  system  now  is  perhaps  the 
most  interesting  one  to  be  found  anywhere.  While  the  papers  read 
at  the  convention  did  not  treat  of  any  of  the  fascinating  new  de- 
velopments, but  were  devoted  to  quite  time-worn  subjects,  although 
subjects  of  great  importance,  the  chief  interest  in  the  street  rail- 
way conventions  attaches  to  the  exhibits,  and  these  were  remark- 
able for  their  number  and  value.  The  most  notable  feature  of  the 
whole  convention  was  the  series  of  charming  entertainments,  pro- 
vided by  the  Massachusetts  Street  Railway  Association,  their  eflforts 
in  this  direction  being  made  easy  by  the  number  of  places  of  his- 
torical interest  and  facilities  for  easy  entertainment  within  easy 
reach  of  Boston,  and  by  the  large  number  of  ladies  attending  the 
convention. 


A  few  of   the  recent  developments  in  street  railway  development 
were  noticeable  in  the  exhibits.    Particular  interest  was  displayed  in 
the  running  gear  of   double-truck  cars,  and  the  most  advanced  ex- 
amples of    this  part  of    a  railway  equipment  showed  close  resem- 
blance to  the  standards  of    steam  railroad  construction,  in  the  use 
of    swing    bolsters,    series    springs    and    in    the    general    arrange- 
ment of   the  brake  rigging  and  details,  combined  with  the  feature 
peculiar    to    electric    car    service — namely,  maximum-traction  con- 
struction, the  use  of   which  is  becoming  almost  universal  in  double- 
truck  electric  railway  work.    The  term  "maximum  traction"  is  ap- 
plied to  trucks  in  w-hich  but  one  motor  per  truck  is  used  and  in 
which  the  weight  upon  the  motor-driven  pair  of   wheels  is  greater 
than  that  upon  the  idle  pair:     As  a  rule    the  driving  wheels  are 
larger  than  the  others,  although  this  is  not  always  the  case.    The 
unequal  distribution  of   the  weight  is  obtained  either  by  overhang- 
ing the  motor  from  the  driving  wheel  end  of  the  truck  or  by  plac- 
ing the  bolster  nearer  that  end,  or  by  a  combination  of  these  two 
methods.    The  purpose  of   this  arrangement  is  to  obtain  increased 
tractive  effort,  50  per  cent,  of   the  weight  of  the  car  apparently  be- 
ing generally  considered  insufficient  for  the  needs  of   street  railwav 
work,  although  such  cars  are  ordinarily  run  without  trailers,  and 
this  percentage  is  much  higher  than  that  considered  necessary  in 
steam   railway  work.     .\   disadvantage   of    the   maximum-traction 
truck  is  the  fact  that  its  use  largely  does  away  with  one  of  the  chief 
advantages  of  double  trucks  over  single  trucks — namely,  the  reduc- 
tion of   the  weight  per  wheel  and  the  consequent  reduction  of  rail 
pounding,  wear  and  tear  and  the  increase  of  comfort  to  passengers. 
The  chief  advantage  of  maximum-traction  double-truck  cars,  there- 
fore, over  single-truck  cars  is  the  greatly  shortened  wheel  base  and 
consequent  ability  of  the  truck  to  take  sharp  curves  without  grind- 
ing.   A  general  comparison  of  the  advantages  and  disadvantages  of 
single  and  double-truck  cars  was  well  brought  out  at  the  conven- 
tion in  the  paper  of    Mr.  Richard  McCuUoch,  which  is  briefly  ab- 
stracted in  another  column.    The  conclusion  of   this  paper  is  that 
double-truck  cars  are  advantageous  where  the  runs  are  long,  the 
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speed  is  liigb  and  stops  are  comparatively  infrequent,  while  the 
single-truck  car  is  more  suitable  for  short  runs,  dense  traffic,  many 
stops  and  low  speed.  Two  disadvantages  of  the  double-truck  cai 
often  felt  in  city  service  and  not  noticed  in  this  paper  are  the  ina- 
bility of  the  conductor  to  keep  track  of  the  large  number  of 
passengers  carried,  and,  therefore,  to  collect  his  fares,  and  the  more 
frequent  stops  of  the  larger  car,  owing  to  the  larger  number  of  pas- 
sengers carried,  and  the  consequently  reduced  speed. 


Convertible  cars— that  is,  cars  which  can  be  opened  for  summer 
use  and  closed  for  winter  use— would  till  a  long-felt  want  if  a  satis- 
factory type  could  be  obtained.  Two  attempts  at  a  solution  of  this 
difficult  problem  were  shown  at  the  convention  and  excited  much 
interest.  Both  cars  were  constructed  with  panel  side  walls,  parts 
of  which  could  be  slid  or  rolled  into  the  roof.  One  was  practically 
cylindrical,  the  glass  windows  being  curved  in  such  a  way  that  the 
whole  side  of  the  car  could  be  rolled  around  into  the  curved  roof 
of  the  car.  The  side  panels  of  the  other  were  arranged  in  leaves, 
which  could  be  stowed  away  in  the  roof  one  over  the  other  without 
cutting  of?  the  monitor.  Both  cars,  however,  required  an  aisle 
down  the  centre,  giving  room  for  only  four  seats  across  the  car,  in- 
stead of  five,  as  in  standard  open  car  work.  In  winter,  too,  it 
might  be  feared  that  the  construction  would  give  a  very  cold  and 
draughty  car. 


especially  if  vehicles  of  this  sort  are  not  restricted  to  pleasure  car- 
riages, but  are  built  for  utilitarian  purposes  as  well.  Very  few  ap- 
preciate the  enormous  importance  of  the  transportation  factor  in 
the  cost  of  living,  or  how  much  it  costs  to  transport  goods  or  per- 
sons on  an  ordinary  country  road.  A  ton  of  coal  can  be  carried 
from  Chicago  to  New  York  for  less  than  it  costs  to  haul  it  5  miles 
on  a  highway.  This  is  due  in  part  to  the  badness  of  the  highways, 
and  in  part  to  the  high  cost  of  horse  traction.  The  latter  is  not 
entirely  on  account  of  anv  inherent  difficulty  with  the  horse,  but 
because  of  the  necessity  for  a  man  to  look  after  him.  One  horse 
hatiling  I  ton  costs  as  much  for  superintendence  as  would  a  motor 
of  so  horse-power  hauling  50  tons.  Even  if  horse-power  from 
the  horse  were  as  cheap  as  horse-power  from  the  motor,  which  it  is 
not,  the  above  fact  would  place  the  animal  at  a  great  disadvantage. 


In  the  electrical  part  of  car  equipments  a  most  remarkable  uni- 
formity has  come  about  in  line  with  the  general  uniformity  and 
standardization  of  electric  railway  systems,  which  is.  although  this 
industry  is  of  more  recent  growth,  much  more  marked  than  that  of 
electric  lighting  systems.  Four-pole  motor  construction,  with  wind- 
ings on  all  poles,  cylindrical  steel  shells,  laminated  polar  projections 
bolted  in,  two-path  armatures,  barrel  windings,  high  density  in  the 
armature  core  under  the  slots,  are  features  that  are  now  almost  uni- 
versal. The  two  forms  of  suspensions,  cradle  and  nose,  are  about 
equally  in  favor.  The  controllers  made  by  different  companies  also 
bear  a  wonderful  resemblance  to  each  other.  All  use  a  magnetic 
blow-out  and  the  differences  between  them  are  more  due  to  patent 
limitations  than  to  engineering  preferences.  The  extremely  close 
uniformity  of  electric  railway  apparatus  is  one  of  the  most  remark- 
able features  of  this  suddenly  developed  industry,  the  exacting  con- 
ditions of  which  apparently  allow  in  any  line  no  two  solutions  of 
the  .same  problem. 


AUTOMOBILES. 

For  weeks  past  the  French  technical  press  has  been  filled  with 
accounts  of  a  recent  exhibition  and  contest  of  motor-driven  ve- 
hicles, among  which  those  operated  by  electricity  particularly  dis- 
tiriKi'ish  themselves.  It  appears  that  the  automobile  is  peculiarly 
French,  having  been  carried  to  further  development  and  being  in 
more  general  use  in  France  than  elsewhere,  and  that  the  pasiinic  of 
"automobiiism"  will  soon  become  a  national  one  with  the  people 
there.  This  is  all  as  it  should  be,  the  only  trouble  being  that  so  far 
the  interest  in  automobiles  i.s  restricted  largely  to  France. 


One  of  the  problems  that  confront  all  cities  as  they  increase  in 
size  is  adequate  means  of  bringing  in  produce.  In  the  greater  part 
ot  the  United  States  it  costs  the  producer  living  5  miles  from  the 
lailroad  and  50  miles  from  the  city  as  much  or  more  to  haul  his 
goods  to  the  railroad  as  it  does  to  have  them  transported  to  the 
city  from  his  station.  As  it  is  perfectly  evident  that  the  light  rail- 
v.'ay,  electrically  driven,  will  afford  comparatively  low-cost  transpor- 
tation only  in  districts  fairly  well  settled,  or  where  there  is  a  con- 
siderrible  volume  of  produce  to  handle,  it  seems  that  to  some  form 
of  the  automobile  and  to  better  roads  we  must  look  for  relief  from 
the  high  cost  of  horse  transportation  of  the  necessities  of  life. 
Consequently  we  should  hail  the  coming  of  the  automobile,  in 
v\hatever  form,  with  satisfaction,  and  apply  our  energies  to  its  bet- 
terment. It  is  true  that  so  far  motor  vehicles  are  mostly  pleasure 
carriages  with  a  few  timid  delivery  wagons  feeling  their  way  about 
the  streets,  but  it  is  likely  that  the  first  savage  who  tamed  a  horse 
used  him  for  show  and  that  it  took  some  time  to  reduce  him  to  be  a 
bearer  of    burdens. 


It  14  true  that  they  have  good  roads  in  France,  and  to  sonic  ex- 
tent the  existcncp  of  these  may  have  to  do  with  the  passion  for 
"iiiutoring"  which  cxistx  among  our  Gallic  neighbors  In-day.  Ilrro 
wc  might  find  it  profitable  to  develop  the  sport  of  motor-riding 
if  for  nothing  else  than  the  influence  it  would  have  for  the  better- 
nii'iit  of  roads.  The  bicycle  has  already  made  itnelf  a  very  potent 
factor  for  the  improvement  of  rural  highways,  but  it  is  likely  that 
the  automobile  vehicle  would  have  an  even  larger  cfTccf  tor  good, 


Convention  of  the  Association  of  Edison  Illuminating 
Companies. 


This  association  is  holding  its  annual  meeting  during  the  pres- 
ent week  at  Sault  Ste.  Marie,  Mich.,  commencing  on  Monday  and 
continuing  until  Wednesday.  Papers  on  the  following-named 
subjects  are  down  on  the  programme:  "Methods  of  Charging"; 
"Developments  in  Transmission  Apparatus";  "Meters";  "What 
We  Saw  Abroad,"  a  partial  report  of  the  observations  of  Messrs. 
J.  W.  Lieb,  Jr.;  J.  Van  Vleck  and  Arthur  Williams,  all  of  the 
Edison  Electric  Illuminating  Company,  of  New  York,  and  who 
are  now  in  Europe  studying  recent  developments  in  electric 
science  and  practice;  "Problems  of  Smaller  Stations";  "Report 
o.f  Lamp-Testing  Bureau,  Including  Report  of  Tests  of  Non- 
Edison  Lamps." 


Meeting  of  the  Old-Time  Telegraphers. 


During  the  present  week,  on  Seplember  n,  14  and  15,  the  Old- 
Timc  Telegraphers'  Association  and  the  United  States  Military 
Telegraph  Corps  will  hold  their  joint  annual  meeting  in  Omaha. 
The  business  session  of  the  Old-Time  Telegraphers  will  be  called 
at  i):30  on  Tuesday  morning  in  the  Bee  Building,  and  on  Wcdnes- 
d;iy  morning  the  United  Stales  Military  Telegraph  Corps  will  hold 
its  business  meeting  at  the  same  place.  An  extensive  entertain- 
ment programme  has  been  arranged  for  the  members  of  the  two 
as.^ocialions  and  llu-ir  friends.  There  will  be  tally-lio  rides 
aroinul  the  city;  excursions  lo  ihe  exposition;  and  visits  lo  the 
difTcrcnt  points  of  inlcrcsl  in  iind  about  the  city.  A  novel  feat- 
ure of  ihe  cnlerlainnu-nl  will  be  n  s|)ccial  war-dance  by  the  In- 
dians encamped  on  the  North  Tract.  Another  interesting  feature 
will  be  the  ascension  of  a  war  b:illr)oii  with  telegraph  and  tele- 
phone apparatus.  At  7  r.  m.  on  Thursday  a  banquet  will  be  held 
at  the  MarkrI  Cafe  on  the  exposition  grounds, 
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Inspection  and  Testing  of  Motors  and  Car  Equipments  by 
Street   Railway   Companies.'^ 


BY    K.    11.    PEKKINS. 

In  no  direction  can  a  railway  company  save  money  or  increase 
dividends  more  rapidly  than  by  having  its  equipments  thoroughly 
inspected  by  competent  men,  working  systematically  under  intelli- 
gent direction.  Instead  of  examining  cars  once  in  thirty  or  sixty 
days  a  daily  inspection  is  necessary.  I  have  thought  it  expedient 
for  the  purpose  ot  setting  forth  my  views  on  inspection  to  describe 
the  work  as  being  carried  on  in  a  modern  car  house  containing 
fifty  equipments,  and  arranged  for  the  easy  handling  of  the  cars, 
so  that  no  extra  help  will  be  required  for  that  purpose. 

In  dealing  with  the  inspection  of  cars  in  this  car  house  we  be- 
lieve better  results  can  be  obtained  by  giving  to  each  man  some 
particular  branch  of  the  work,  rather  than  assigning  to  him  a  cer- 
tain number  of  cars  and  expecting  him  to  do  all  the  work  required 
thereon-. 

Two  men  would  be  required  to  grease  and  inspect  the  motors; 
one  to  keep  the  controllers  in  repair,  one  to  take  care  of  the  trol- 
leys and  to  assist  in  the  care  of  trucks  and  car  bodies,  one  to 
have  charge  of  the  trucks  and  car  bodies. 

The  most  vital  parts  of  the  equipments  are  the  different  parts 
of  the  motor,  viz.:  armatures,  fields,  bearings,  brushes  and  brush 
holders.  The  care  of  this  part  of  the  equipments  should  come 
under  the  head  of  greasing,  and  on  the  manner  in  which  this  part 
of  the  work  is  done  depends  to  a  large  extent  the  frequency  with 
which  the  cars  will  break  down  while  in  service,  and  also  the 
amount  of  repair  necessary  to  keep  them  in  operation.  Oftentimes 
the  most  ignorant  and  cheapest  men  are  given  the  place  of  greaser. 
On  the  contrary  it  is  a  position  where  intelligence  and  thorough- 
ness are  imperative. 

The  car  should  pass  into  the  greaser's  hands  the  first  day  after 
it  is  on  the  road  and  every  second  day  thereafter.  He  should  ex- 
amine thoroughly  brushes,  brush  holders,  gears,  pinions,  bearings 
and  commutator.  Of  these  parts,  the  care  of  the  bearings  and 
commutator  is  the  most  important,  and  should  therefore  receive 
the  greatest  amount  of  attention.  The  manner  of  caring  for  the 
bearings  is  very  simple.  They  must  be  well  supplied  with  grease 
or  oil.  and  care  must  be  taken  that  they  are  kept  free  from  dust 
and  grit,  and  also  that  the  grease  feeds  properly. 

In  the  matter  of  the  care  of  commutators,  electricians  seem  di- 
vided in  their  opinion  as  to  whether  they  should  be  sand  papered 
or  not;  personally  I  am  not  in  favor  of  it.  Instead  of  tempo- 
rizing the  commutator  by  sand  papering  it,  and  thereby  simply 
putting  it  in  shape  for  one  more  day's  work,  I  would  get  at  the 
bottom  of  the  trouble,  and  either  make  a  commutator,  by  some 
preparation  of  mica  and  copper,  which  will  not  spark,  or  if  the 
trouble  lies  deeper  remedy  it  by  remodeling  the  entire  motor. 
This  may  seem  to  be  a  heroic  measure,  but  the  end  will  justify  the 
means.  I  think,  however,  that  usually  the  trouble  is  not  in  the 
commutator,  nor  with  the  motor,  but  in  either  the  brushes  or 
brush  holder,  or  both,  and  it  is  probable  that  with  proper  adjust- 
ment and  with  proper  care  and  treatment  we  should  find  the 
trouble  obviated  and  sand  papering  of  commutators  unnecessary. 
When  speaking  of  the  treatment  of  brushes  I  refer  to  a  treat- 
ment of  oil  or  something  similar. 

The  writer  has  personal  knowledge  of  a  large  road  where  com- 
mon brushes  were  used  without  any  treatment  or  care  except  to 
replace  them  as  needed,  and  it  seemed  as  if  the  man  who  used  the 
most  brushes  was  given  the  credit  ot  taking  the  best  care  of  his 
motor.  The  average  life  of  brushes  on  this  road  and  the  above 
conditions  with  the  commutator  sand  papered  every  day  was  six 
days.  Subsequently  the  sand  papering  was  stopped  entirely,  and 
the  brushes  were  removed  every  six  days  and  properly  treated  in 
oil.  The  life  of  brushes  under  this  treatment  w^as  increased  from 
six  days  to  from  forty  to  sixty  days.  The  trouble  with  commu- 
tators, which  before  had  been  great,  was  reduced  to  a  minimum, 
in  fact  almost  entirely  averted.  It  is  possible  that  under  some 
heavy  conditions  the  practice  of  sand  papering  must  be  kept  up. 
but  it  must  be  accomplished  in  a  difTerenf  manner,  and.  instead  of 
indiscriminate  sand  paper,  it  must  be  applied  sparingly. 

Not  later  than  every  fourth  day  every  controller  and  switch 
should  come  under  the  notice  of  the  man  who  has  charge  of  these 
parts.    The  main  point  is  to  clean  thoroughly,  using  a  little  vase- 
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line  on  the  contacts.  The  parts  that  are  worn  should  be  touched 
up  with  a  file,  or  should  be  sand  papered,  and  if  badly  worn  should 
be  replaced,  so  that  at  least  every  fourth  day  the  controllers  will 
be  sent  out  in  first-class  condition.  This  man  can  also  examine  the 
car  wiring,  lamp  fixtures,  headlight  and  all  similar  parts. 

The  fourth  man  should  have  the  care  of  the  trolley  poles  and 
wheels.  These  should  be  carefully  looked  over  each  night  and 
oiled  if  necessary.  The  man  who  attends  to  this  part  of  the  equip- 
ment will  also  have  considerable  time  to  devote  to  general  inspec- 
tion of  the  car  bodies  and  trucks  under  the  direction  of  the  gen- 
eral inspector.  Under  the  scrutiny  of  these  two  men  should  come 
all  the  details  of  the  car  body,  such  as  grab  handles,  window  catch- 
ers, curtain  fixtures  and  similar  parts.  These  should  be  carefully 
attended  to  each  day,  insomuch  as  the  reputation  of  the  road  will 
suffer  in  direct  proportion  as  the  .attention  to  these  small  details 
is  neglected. 

After  having  touched  upon  the  subject  of  the  matter  of  inspec- 
tion in  the  car  house  we  have  to  deal  with  outside  inspection,  that 
is,  inspection  on  the  road  by  inspectors,  motormen  and  conduc- 
tors. It  may  be  a  good  plan  to  have  outside  inspection,  and  it  is 
often  advantageous  if  not  carried  too  far,  but  I  do  not  believe  it 
is  desirable  to  have  a  large  force,  for  this  reason:  but  very  little  of 
the  time  devoted  to  this  line  of  inspection  is  really  used  in  look- 
ing over  the  equipments^  but  must  necessarily  be  consumed  in 
getting  from  one  car  to  another  and  in  waiting  for  opportunities, 
and  most  of  the  trouble  located  by  these  inspectors  is  not  of  such 
a  nature  as  to  require  immediate  attention.  If  it  were  the  inspec- 
tor could  not  make  the  necessary  repairs  without  taking  the  car 
to  the  car  house. 

Troubles  of  a  serious  nature,  such  as  would  require  immediate 
attention  and  taking  the  car  out  of  service,  should  be  easily  de- 
tected by  the  motorman  or  conductor,  and  reported  at  once  to 
the  proper  official.  It  may  not  be  entirely  irrelevant  to  speak  here 
of  the  relation  of  motormen  and  conductors  to  the  inspection  of 
cars.  It  has  been  proven  that  it  is  usually  a  waste  of  time,  and 
very  little  has  been  accomplished  by  attempting  to  instruct  motor- 
men  and  conductors  in  other  than  the  simplest  ideas  of  electrical 
problems;  for  while  on  some  roads  there  may  be  a  number  of  old 
motormen  who  have  a  fair  idea  of  electrical  equipments,  and  whom 
it  would  probably  be  safe  to  allow  to  locate  existing  trouble,  it 
would  be  difficult  to  draw  the  line  betw-een  the  men  competent  in 
this  direction  and  those  wholly  lacking  in  such  knowledge. 

Next  comes  the  matter  of  testing.  The  service  which  we  will 
obtain  from  our  equipments  depends  largely  upon  the  manner  in 
which  the  repairs  are  made.  If  the  repair  work  be  rushed  through 
with  the  idea  of  going  over  as  many  cars  as  possible  in  a  short 
space  of  time  and  with  little  or  no  regard  for  the  thoroughness  of 
the  work  we  must  expect  the  necessity  for  repairs  to  increase  to 
an  alarming  extent.  If,  on  the  other  hand,  we  make  our  repairs 
with  the  idea  that  work  thoroughly  done  will  have  a  tendency  to 
greatly  decrease  the  liability  to  breakdowns  while  the  cars  are  in 
service,  and  correspondingly  reduce  the  amount  of  work  to  be 
done  in  the  repair  shops,  we  shall  naturally  consider  the  best  means 
not  only  of  doing  the  work,  but  of  definitely  determining  its  con- 
dition when  finished.  To  do  this  properly  we  must  resort  to  our 
testing,  and  we  use  the  word  "testing"  in  a  broader  sense  than  it 
usually  signifies.  For  example,  all  material  furnished,  such  as  tape, 
mica,  paper,  etc..  must  be  kept  up  to  the  standard,  and  to  accom- 
plish tliis  everything  used  should  be  carefully  examined,  or.  under 
our  classification,  tested. 

We  must  begin  testing  in  the  purchasing  department.  In  the 
purchasing  of  supplies  a  great  deal  of  trouble  is  often  occasioned 
by  changing  the  kind  of  material  furnished.  This  is  probably  more 
noticeable  in  the  case  of  small  roads.  Now,  while  there  may  be 
no  great  difiference  in  the  quality  of  goods  furnished,  or  if  any  one 
of  the  many  difterent  kinds  were  used  exclusively,  it  would  give 
satisfaction,  yet  the  very  fact  that  many  different  kinds  are  used  has 
a  tendency  to  produce  a  lack  of  care  in  the  details  of  the  work 
which  will  almost  invariably  .show  in  the  general  result. 

If.  however,  we  have  to  allow  only  one  kind  of  material  in  the 
repair  shop  the  question  naturally  arises  as  to  how  we  can  avoid 
being  behind  the  times  in  the  matter  of  different  kinds  of  sup- 
plies, and  al.50  in  the  manner  of  their  use.  The  answer  is  we 
must  have  an  experimental  room,  and  there  must  be  tested  samples 
of  all  supplies  and  material  before  being  contracted  for  by  the 
purchasing  agent. 
Having  now  provided  for  our  testing  department  and  established 


284 


THE    ELECTRICAL     WORLD. 


Vol.  XXXII.     No.  12. 


its  relation  to  the  purchasing  of  supplies  and  to  the  employees  of 
the  repair  shop  what  machines  and  instruments  shall  we  need  in 
its  equipment? 

A  high  and  low  reading  direct-current  voltmeter,  one  having  a 
double  scale  reading  from  I  to  750  and  from  I  to  15. 
A  direct  current  ammeter  reading  from  i  to  IDO. 
A  low  reading  ammeter  w-ould  be  very  convenient  many  times, 
but  is  not  absolutely  necessary. 
A  50,000-ohm  magneto  bell. 

An  alternating  current  voltmeter  and  some  handy  testing  set 
will  make  an  outfit  of  instruments  with  which  we  can  do  all  the 
testing  required. 

If  the  alternating  current  is  not  within  reach  of  the  car  house 
we  must  procure  a  small  dynamo.  A  very  small  machine,  say  2 
horse-power,  would  be  sufficient  for  all  the  needs  of  the  testing  de- 
partment. If  this  machine  is  designed  for  about  100  volts  it  would 
be  most  convenient  for  our  use.  With  a  few  small  transformers 
wound  for  2000  volts  primary  and  for  either  50  or  100  volts  sec- 
ondary, we  are  prepared  to  furnish  any  voltage  within  a  range  of 
from  5000  to  10,000  volts. 

The  man  who  has  this  part  of  the  work  in  charge  can  very  easily 
and  cheaply  arrange  the  details  of  installation  of  the  wiring,  etc. 
He  can  also  make  some  resistance  coils  and  many  other  pieces  of 
apparatus  which  will  greatly  facilitate  the  quick  testing  of  what- 
ever may  be  sent  to  this  department. 

What  shall  we  test?  First,  everything  that  goes  into  the  repair 
shop.  By  doing  this  we  shall  be  sure  of  keeping  all  material  up  to 
the  standard,  which  means  an  absolute  guarantee  against  break- 
downs caused  by  poor  material.  In  this  way  we  raise  the  standard 
of  workmanship. 

Second,  all  supplies  which  go  to  the  foreman  of  the  car  houses. 
In  connection  with  this  matter  we  are  of  the  opinion  that  in  the 
testing  room  should  be  decided  the  manner  of  treating  brushes, 
the  length  of  time  they  should  be  used  before  being  removed 
from  the  motor,  the  manner  in  which  they  should  then  be  cared 
for,  their  final  disposition,  the  proper  attention  to  be  given  the 
trolley  poles,  the  length  of  time  they  ought  to  remain  in  seryice, 
their  condition  when  removed,  and  many  other  similar  questions 
should  not  be  left  to  work  out  their  own  solution  or  be  dependent 
upon  the  feelings  or  judgment  of  the  various  employees  and  work- 
men, but  should  be  definitely  determined  and  decided  in  our  testing 
department. 

Many  may  be  of  the  opinion  that  we  are  carrying  system  be- 
yond necessary  limits  m  thus  definitely  and  positively  arranging- 
these  details,  but  why  should  we  allow  several  dififerent  men  to 
use  material  in  whatever  manner  they  may  individually  see  fit,  to 
treat  brushes  as  their  fancy  may  dictate,  to  regulate  the  tension  of 
trolley  poles  in  accordance  with  their  own  feeling  at  the  time  rather 
than  by  any  fixed  standard,  and  various  other  matters  which  might 
be  mentioned  along  these  lines4 

Third,  all  finished  material,  such  as  armature  coils,  insulation  for 
controllers,  commutators  and  brush  holders.  We  do  not  neces- 
sarily ncod  to  test  every  piece,  but  enough  to  satisfy  ourselves  that 
the  general  order  of  work  is  kept  up  to  the  standard. 

Fourth,  all  armatures,  fields,  commutators  and  controllers,  as 
they  arc  being  made  or  repaired.  One  illustration  will  be  sufficient 
to  show  how  the  testing  may  be  carried  on  in  this  branch  of  work. 
An  armature  is  wound  and  ready  to  be  connected  to  the  commu- 
tator. With  a  small  wire  we  connect  all  of  the  top  leads  together, 
with  the  bottom  leads  each  separate  from  the  other.  With  a  mag- 
neto or  testing  set  we  find  the  insulation  of  the  complete  armature 
is  not  right.  First,  we  cut  the  small  connecting  wire  on  the  top 
leads  in  several  places,  then  by  testing  each  of  these  parts  we 
locate  that  portion  of  the  armature  which  is  bad;  then,  by  remov- 
ing the  wire  we  will  test  each  coil  separately  until  we  find  the  weak 
one.  Next,  by  the  use  of  our  transformers  we  obtain  3000  or  4000 
volts,  which  wc  apply  to  this  one  coil.  If  It  stands  the  test  we  may 
allow  it  to  go  through,  and  if  not  it  can  be  replaced.  If  wc  should 
find  that  the  trouble  extended  to  a  large  portion  of  the  armature 
and  indiratcd  moisture  in  the  coils  wc  may  by  the  use  of  this  same 
transfornf'-  obtain  25  or  .to  volts,  and  by  connecting  the  armature 
to  the  commutator  with  the  exception  of  one  end  of  one  coil,  then 
connecting  one  side  of  the  aj-volt  circuit  to  this  end,  and  the  other 
side  of  the  circuit  to  the  commutator  bar  left  vacant,  wc  may  apply 
the  current  for  the  purpose  of  drying  the  armature.  With  this  ar- 
rangement the  heat  will  be  generated  in  the  coiN,  and  the  armature 
will  dry  from  the  inside  instead  of  from  the  r«<i\Ar 
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CAR    liODIES. 

For  years  car  builders  have  attempted  to  devise  a  car  body  which 
would  be  equally  durable.in  both  summer  and  winter,  but  judging 
from  the  character  of  equipment  now  in  use  on  the  majority  of 
roads  such  a  car  has  not  yet  been  produced.  The  combination,  car 
with  movable  parts  is  not  satisfactory  for  winter  use,  is  trouble- 
some, noisy  and  cold,  and  is  lacking  in  many  of  the  essential  feat- 
ures of  the  open  car  for  summer  service.  The  open  cross  seat  car 
of  the  barge  type  with  running  boards  on  the  side  seems  by  far 
the  most  desirable  type  of  car  for  summer  service,  offering  the 
largest  seating  capacity  and  the  best  facilities  for  receiving  and  dis- 
chargi'ng  passengers,  which  is  a  great  advantage  in  city  service. 
Considering  all  features,  the  box  car  with  side  seats,  large  windows, 
wide  end  door  to  the  side  of  a  roomy  platform  and  vestibules  closed 
on  one  side,  seems  best  adapted  to  the  average  conditions  of  winter 
service. 

The  long  car  body  seems  to  be  growing  in  favor  with  the  railway 
manager,  due  to  the  comparatively  small  increase  in  operating  ex- 
penses, in  comparison  to  increased  carrying  capacity,  and  its  al- 
lowing of  the  increase  of  headway  or  decrease  in  number  of  cars 
run.  resulting  in  a  large  decrease  in  operating  expense  per  passen- 
ger carried. 

TRUCKS. 

Under  the  average  conditions  a  22-foot  closed  car  or  eight  re- 
versible seat  open  car  body  should  be  the  limit  for  a  single  truck. 
Although  there  are  single  trucks  which  will  carry  a  longer  body 
fairly  well,  yet  the  increase  in  maintenance  will  in  most  cases  war- 
rant the  use  of  double  trucks.  The  local  conditions  should  govern 
the  type  of  double  truck  used,  the  bolster  type  in  most  cases  being 
preferable  for  long  cars  on  high  speed,  suburban  service,  while  for 
city  service,  where  heavy  grades  and  quick  starts  demand  maximum 
traction,  and  short  curves  make  it  necessary  for  the  wheel  to  turn 
under  sill,  the  bicycle  type  must  necessarily  be  used.  This  type  of 
truck  is  no  longer  an  experiment,  and  while  they  possibly  require 
more  careful  inspection  and  adjustment  very  efficient  service  can 
be  secured  from  trucks  of  this  type. 

Trucks  should  be  made  up  of  a  small  number  of  parts;  cast  and 
malleable  pieces  should  be  the  lightest  consistent  with  strength. 
Springs  should  be  so  arranged  as  to  prevent  oscillation,  and  give 
an  easy  riding  car  under  all  conditions  from  no  load  to  full  load, 
and  when  style  of  truck  is  of  such  design  as  to  prevent  the  use  of 
an  under  truss,  spring  base  must  be  exceptionally  long  and  end 
springs  so  arranged  as  to  relieve  strain  on  car  sill. 

ELKCTRICAL   EQUIPMENT. 

In  the  selection  of  electrical  equipment  the  main  point  is  to  se- 
cure equipment  of  ample  capacity  and  proper  design  for  service  re- 
quired. In  a  railway  motor,  the  mechanical  and  electrical  features 
which  influence  its  maintenance  should  receive  very  careful  consid- 
eration. The  bearings  should  be  large  and  lubricated  by  oil  from 
below  and  cup  grease  from  above,  and  so  designed  that  drip  from 
bearings  will  fall  outside  of  frame;  the  armature  so  constructed  as 
to  permit  shaft  being  pushed  out  without  disturbing  commutator 
and  winding. 

I  am  glad  10  note  that  the  importance  of  light  weight  and  slow 
peripheral  speed  of  armature  has  been  recognized  in  recent  design 
of  railway  motors.  The  inertia  or  flywheel  capacity  of  armature 
should  be  the  smallest  possible  consistent  with  the  work  required. 
Engineers  difi'cr  as  to  the  best  method  of  suspension.  From  a  the- 
oretical standpoint,  the  cradle  or  side  bar  suspension  has  the  lead. 
The  dead  weight  is  largely  removed  from  axle,  thereby  eliminating 
to  some  extent  the  hammer  blow  on  rail-joints,  decreasing  the  wear 
on  axle  brasses  and  securing  the  better  alignment  of  gears;  yet,  in 
practice,  the  nose  suspension  is  still  preferred  by  the  writer,  as  the 
car  starts  more  stnnothly — the  weight  of  motor  on  spring  supports 
overcoming  the  jerk  and  quiver  so  cnmmon  in  niher  methods  of 
support.  The  specifications  for  railway  motors  as  drawn  up  bv 
leading  manufartin'ers  of  to-dny  amount  to  practically  nntliing,  and 
would  suggest  thai  the  purchaser  of  motors  in  his  specifications 
clearly  dtfine  the  rating,  heal  limit  and  rfllciency. 

The  series  parallel  controller  is  in  most  respects  a  satisfactory 
device,  the  chief  objection  being  the  narrow  range  of  speed  on  run- 
ning notches.  Snccificalions  for  resistance  shotild  provide  that  the 
last  (wo  points  of  resistance  be  of  sullicicnt  capacity  to  allow  of  their 
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continued  use  as  running  notches,  especially  where  cars  are  operated 
in  city  service. 

There  are  several  types  of  magazine  fuse  boxes  or  cut-outs  and 
single  cut-outs  using  a  special  fuse  which  possesses  a  number  of 
points  of  merit.  Without  going  into  detail,  it  is  the  opinion  of  the 
writer  that,  under  average  conditions,  the  standard  magnetic  blow- 
out fuse  box,  using  a  link  fuse,  is  preferable. 

Each  car  should  be  equipped  with  a  thoroughly  reliable  light- 
ning arrester.  Points  to  be  noted  in  selecting  this  device  are  as  fol- 
low's:  The  kicking  coil  should  always  be  installed;  the  air  gap  should 
be  as  small  as  possible;  a  positive  and  quick  device  for  interrupting 
the  current  after  discharge,  and  which  will  not  be  injured  by  dis- 
charge; a  non-inductive  resistance  in  circuit  which  will  limit  the 
flow  of  current  and  thereby  prevent  the  opening  of  circuit  breaker 
at  station  w-hen  several  arresters  operate  at  the  same  time. 

MAINTENANCE    OK    EQUIPMENT. 

The  cost  of  maintaining  equipment  depends  on  various  complex 
conditions,  some  of  which  are  beyond  control  of  the  manager,  and 
others  for  which  he  should  be  directly  responsible.  Heavy  grades, 
numerous  railway  crossings,  sharp  curves,  dirty  and  unpaved  streets, 
imperfect  and  poorly  constructed  equipment,  long  and  severe  win- 
ters— all  afifect  cost  of  maintenance  unfavorably  and  are  beyond  con- 
trol of  the  manager.  But  the  character  of  the  men  who  operate  the 
cars,  the  manner  of  operation,  the  way  in  which  repairs  are  made, 
and  the  character  of  men  engaged  in  repairs,  and  the  material  used, 
are  the  controllable  elements  and  in  most  instances  the  chief  features 
aflfecting  cost  of  maintenance. 

CARE   OF   EQUIP.MENT   IN   CAR    HOUSES. 

Generally  one  of  the  following  three  methods  are  used  for  daily 
inspection  of  our  equipment,  namely:  inspection  of  cars  each  trip; 
inspection  of  equipment  at  night  by  motor  inspectors;  and  inspec- 
tion of  equipment  during  the  day  by  motor  inspectors  and  repair 
men. 

In  regard  to  the  first  case,  that  of  the  trip  inspection,  I  would  say 
that  in  the  present  degree  of  perfection  attained  by  manufacturers  of 
railway  equipment  trip  inspection  should  not  be  necessary,  and 
excepting  in  interurban  lines  operating  at  high  speed  over  long  runs 
is  of  doubtful  value.  It  is  expensive,  requiring  the  services  of  an 
inspector  who  is  necessarily  a  man  of  some  ability  for  each  line  of 
cars.  The  period  of  time  for  making  this  inspection  is  necessarily 
very  short,  and  the  entire  time  is  taken  up  in  mere  inspection — little 
or  no  opportunity  being  aflorded  in  which  to  make  repairs. 

In  regard  to  night  inspection,  the  experience  of  the  writer  has 
been  such  as  to  absolutely  condemn  such  a  method  as  expensive, 
slovenly  and  unsatisfactory.  It  is  impossible  to  make  a  thorough 
inspection  of  cars  at  night,  no  matter  how  well  lighted  the  car 
hou-se  may  be,  and  the  efficiency  of  the  work  done  by  the  men  is 
very  far  below  that  of  the  work  during  the  day.  Therefore,  when 
local  conditions  will  admit,  inspection  of  cars  during  the  day  seems 
by  far  the  most  advantageous. 

For  making  inspection  and  running  repairs  such  as  should  be 
made  in  car  houses,  it  is  a  safe  rule  to  have  one  man  to  seven  cars. 
It  is,  however,  important  to  have  a  man  in  all  car  stations,  known 
as  chief  inspector  of  that  division,  who  is  thoroughly  conversant 
with  practical  electrical  and  mechanical  matters. 

Bearings  should  be  run  "close"  at  all  times,  the  time  of  their  re- 
newal being  determined  by  the  effect  of  the  wear  on  the  gear  and 
pinion,  as  the  wear  on  these  parts  is  largely  aftected  by  the  wear  of 
the  bearings. 

After  a  series  of  tests  covering  quite  a  period  of  time,  as  to  the 
wear  of  various  materials  used  in  motor  bearings,  the  writer  feels 
warranted  in  making  the  statement  that  either  the  best  grade  of 
babbitt  or  brass  bearings  should  under  the  ordinary  condition  give 
a  longer  life  than  six  months,  and  when  a  bronze  bearing  of  the 
proper  mixture  is  used  and  properly  lubricated  a  life  of  twelve 
months  can  safely  be  expected.  The  method  of  lubrication  largely 
influences  the  life  of  brasses.  The  writer  has,  after  long  tests  with 
various  lubricants,  discontinued  the  use  of  grease  entirely  on  arma- 
ture brasses,  and  in  most  cases  on  axle  brasses,  a  good  grade  of 
engine  oil.  supplied  through  wicks,  being  more  satisfactory  and 
economical. 

In  order  to  reduce  the  maintenance  of  brasses  to  a  minimum  the 
use  of  phosphor  bronze  is  strongly  recommended.  Street  railways 
operating  twenty-five  or  more  cars  will  find  it  economical  to  cast 
and  machine  their  own  brasses.  This  may  be  discouraging  to  the 
supply  men,  but  it  means  money  on  the  right  side  of  the  ledger 
when  the  expenses  are  footed  up.  A  small  brass  furnace  can  be 
cheaply  erected,  and  after  suitable  iigs  which  can  be  attached  to  any 
lathe  have  been  provided  for  boring  and  turning    the  cost  of  cast- 


ing and  boring  is  very  little  more  than  the  cost  of  rc-babbitting, 
especially  where  babbitted  brasses  are  machined  after  boring,  while 
the  life  of  the  bronze  bearing  is  far  in  excess  of  that  of  any  babbitt 
yet  tried. 

Rough  and  burnt  commutators  are  too  frequently  the  cause  of 
expensive  motor  repairs  and  usually  indicate  imperfect  motor  de- 
sign or  inexcusable  neglect.  Well  designed  motors  in  good  condi- 
tion, even  under  the  hardest  service,  provided,  of  course,  the  aver- 
age work  is  within  the  rated  capacity  of  the  motor,  should  not  re- 
quire turning  oftener  than  once  in  eight  months.  There  is  nothing 
that  so  well  indicates  to  the  practical  man  the  condition  of  the 
motor  as  the  condition  of  the  commutator.  Whenever  the  com- 
mutator shows  signs  of  burning  or  blackening,  steps  should  be  at 
once  taken  to  prevent  it.  It  is  not  advisable  to  try  to  prevent  this 
by  the  continual  sanding  of  commutator  by  motor  inspectors, 
though  the  occasional  cleaning  up  of  the  commutator  with  sand- 
paper is  necessary  with  all  motors.  The  causes  of  trouble  of  this 
character  are  so  numerous  that  mention  is  made  of  only  a  few  of 
the  more  important. 

The  kind  of  brush  used  is  an  important  factor.  Brushes  should 
be  soft,  close-grained  carbon  treated  with  a  good  lubricating  com- 
pound— one  which  does  not  flow  too  freely  from  the  heat  from  the 
motor,  and  which  will  not  burn  and  carbonize  on  commutator.  The 
price  of  brush  is  not  a  materia!  consideration,  as  a  brush  which  is 
slightly  superior  to  another  will  prove  economical  even  at  quite  a 
large  increase  in  first  cost.  The  tension  on  the  brushes  is  as  a  rule 
too  light  on  railway  motors.  It  is  a  common  belief  that  heavy  ten- 
sion causes  wear  of  commutator,  but  experience  has  shown  that 
the  actual  wear  of  commutator  due  to  friction  of  the  brush  is  very 
small,  and  that  increased  tension  will  in  some  cases  materially  de- 
crease the  sparking  which  causes  the  greatest  wear.  Improper 
alignment  of  brush-holders  frequently  causes  sparking.  In  recent 
practice  the  use  of  side  contact  springs  on  brushes  has  been  gen- 
erally abandoned.  On  motors  carrying  heavy  currents  this  spring 
is  quite  essential,  as  excessive  heating  of  brush  is  caused  by  limited 
contact  in  the  holder. 

Commutator  insulation  should  be  made  of  what  is  known  as  the 
build  up  mica  segments  of  the  very  softest  grade  of  amber  mica. 
A  hard,  clear  mica  should  never  be  used  in  commutator,  as  this 
mica  will  not  wear  away  as  fast  as  the  copper  and  there  is  nothing 
so  disastrous  to  the  life  of  the  commutator  as  high  mica  insulation. 

In  some  motors  it  may  be  necessary  to  change  the  winding  of 
armature  and  field  coils  in  order  to  avoid  the  burning  of  the  com- 
mutator. First,  determine  by  actual  experiment  what  change  in 
winding  is  necessary,  and  then  equip  with  the  new  winding  every 
armature  or  field  that  comes  in  burned  out.  This  will  permit  of 
change  being  made  without  any  great  expense,  as  the  greatest  part 
will  be  borne  by  the  maintenance  charge. 

THE    ELECTKICAI.    TE^llNG   OF    RAILWAY    FQL'IPMENT. 

Elaborate  systems  for  the  periodical  testing  of  insulation  on  rail- 
way equipment  seem  to  be  growing  in  favor  with  some  electrical 
engineers,  but  the  practical  value  of  these  elaborate  tests  is  not  fully 
demonstrated.  Experience  has  shown  that""  tests  of  this  kind  are 
very  misleading  and  frequently  cause  the  tearing  down  of  equip- 
ment which  under  ordinary  conditions,  had  no  tests  been  made, 
would  have  continued  in  service  for  a  long  time. 

Judging  from  my  own  experience,  it  is  neither  necessary  nor  ad- 
visable to  periodically  test  the  insulation  on  the  equipment,  but  to 
make  such  tests  only  in  cases  where  motors  are  not  working  prop- 
erly. The  proper  training  of  motor  inspectors  as  to  the  little  points 
about  railwa3'  equipment  which  clearly  indicate  trouble  with  motor 
will  in  nearly  all  cases  locate  trouble  due  to  .weak  insulation  so  that 
it  can  be  remedied  before  any  serious  damage  has  resulted  to  any 
other  part  of  the  equipment. 

All  armature  and  field  coils  repaired  should  be  carefully  tested  as 
to  resistance  and  insulation  to.  ground,  and  on  all  armatures  hav- 
ing coils  repaired,  new  commutator  put  on  or  commutator  turned, 
resistance  between  commutator  bars  should  be  very  carefully  meas- 
ured: using  preferably  a  portable  Wheatstone  bridge  testing-set. 
capable  of  showing  clearly  a  variation  in  resistance  of  l-iooo  of  an 
ohm.  This  is  one  of  the  most  important  tests  to  be  made  in  the 
care  of  railway  equipment,  as  more  burn-outs  of  armatures  are 
caused  by  the  slight  short  circuiting  coils,  due  to  solder,  acids  or 
copper  turnings  bridging  over  insulation  between  bars  under  leads, 
than  from  any  other  cause,  which  can  only  be  located  by  a  test  of 
this  kind.  Any  mistake  in  connecting  up  the  leads  Of  a  bad  joint 
will  at  once  be  detected  before  any  damage  has  been  done.  .  For 
testing  insulation  to  ground,  I  consider  a  first-class  magneto  of 
10,000  ohms  resistance  all  that  is  necessary. 


No  fault  could  be  found  with  the  choice  of  a  location  for  the 
street-railway  convention  of  1898.  Boston  for  this  purpose  proved 
ideal.  The  building  of  the  Massachusetts  Charitable  Mechanics  As- 
sociation provided  an  admirable  convention  chamber,  an  excellent 
amphitheatre  just  large  enough  to  hold  the  exhibits  without  over- 
crowding and  without  appearing  too  large,  and  admirable  facilities 
for  the  evening  entertainment.  The  attendance  was  large  and  the 
interest  shown,  especially  in  the  exhibits,  was  enthusiastic.  The 
exhibits  were  unusually  complete  and  interesting,  in  spite  of  the  fact 
that  there  were  shown  but  few  of  the  real  novelties  recently  brought 
out  by  the  introduction  of  electric  traction  into  larger  fields  than 
street-railway  practice.  The  most  prominent  company  in  electrical 
construction  work  made  this  year  a  rather  disappointing  exhibit. 
Instead  of  showing  as  customarily  its  newest  and  best  it  erected  a 
spectacular  non-electrical  display,  better  suited  for  a  popular  fair 
than  for  the  gathering  of  technical  men  who  could  appreciate  its 
engineering  work,  and  depended  on  Boston  installations  for  its 
technical  display.  Rival  companies,  however,  more  than  made  up 
for  this  deficiency  in  the  exhibit  hall. 

TUESDAY,   SEPTEMBER   b. 

President  A.  E.  Lang  called  the  meeting  to  order  at  11  a.  m.,  in 
Paul  Revere  Hall,  and  introduced  Mayor  Josiah  Quincy,  of  Bos- 
ton, who  delivered  an  address  of  welcome,  outlining  the  advance 
of  modern  civilization  and  showing  the  importance  to  this  advance 
of  the  development  of  improved  means  of  transportation. 

After  thanking  Mayor  Quincy  for  his  cordial  welcome  President 
Lang  announced  that  the  roll  would  be  considered  called  by  the 
registration  at  the  door,  and  the  minutes  of  the  last  meeting  would 
be  considered  approved  unless  some  objection  were  made  to  them 
as  printed.    Several  new  companies  were  admitted  to  membership. 

The  action  of  the  Executive  Committee  since  the  last  meeting  of 
•the  association  was  approved  by  resolution  and  the  president  then 
read  his  annual  address.  In  this  he  traced  the  history  of  the  asso- 
ciation from  its  inception,  commending  the  work  of  its  founders  in 
the  constitution  and  touching  briefly  and  entertainingly  on  the 
various  meetings.  Coming  down  to  the  present,  he  stated  that  the 
association  had  now  reached  home,  not  only  the  birthplace  of  the 
association,  but  the  home  of  the  electrical  industries  in  a  larger 
sense  perhaps  than  any  other  locality  in  the  world.  The  people  of 
Boston  not  only  furnished  money  with  a  lavish  hand  to  carry  for- 
ward the  work  of  electrical  dcvelopmeift,  but  also  much  of  the 
brains  and  energy  needed  to  make  its  use  practical.  After  thanking 
the  technical  press,  the  supply  men  and  the  Executive  Committee 
for  their  efforts  on  behalf  of  the  work  of  the  association.  President 
Lang  suggested  a  few  subjects  suitable  for  future  papers  and  dis- 
cussion. In  closing  he  called  attention  to  the  convention  of  the 
Street  Railway  Accountants'  Association  occurring  simultaneously 
in  another  part  of  the  same  building,  and  thanked  the  secretary  and 
the  Executive  Committee  for  their  work  and  the  association  for 
the  honor  of  being  called  to  the  office  of  president. 

A  vote  of  thanks  was  tendered  to  the  mayor  of  Boston  for  his 
welcome,  following  which  the  report  of  the  Executive  Committee 
was  read  by  the  secretary  and  approved.  The  secretary  and  treas- 
urer's report  showed  the  financial  condition  of  the  association  to  be 
as  follown : 

Balance,  October  18,  1807  ?2,().1i-48 

Receipt*  6,376.17 


Ex  pen  ^ 


$9..W.6s 
.  .S.6.SI..17 


Balance,  September  S.   'SqA $.1,6.S6.2R 

Mr.  Richard  MrCiilloch  then  read  his  paper,  enlillrd  "Cnrnpara 
tivc    EarniPK"   nnd    Economy   of   Operation    Between    Single   and 
Double  Trurk  Car*  for  City  Use."    The  purpose  of  the  double  truck 
car  cnahlinK  the  u«e  of  a  lonRcr  car  body  wai  pointed   out,  the 
wheel  base  of  a  single  truck  being  customarily  limited  to  7  f<Tl  in 


order  to  round  curves  without  serious  binding.  This,  with  a  20- 
foot  body  and  4  foot  platforms,  gives  an  overhang  of  over  10  feet, 
which  is  about  as  great  as  can  be  used  without  rocking  uncomforta- 
ble to  passengers  and  disastrous  to  car  and  track.  The  question  in- 
volved the  comparative  advantages  of  long  and  short  cars,  and  on 
account  of  the  customary  use  of  cross  seats  in  longer  cars  the  rela- 
tive advantages  of  longitudinal  and  cross  seats  were  also  involved. 
The  beneficial  results  of  larger  units  and  fewer  of  them  were  shown 
to  be  largely  due  to  the  reduced  cost  per  passenger  of  the  wages 
of  conductors  and  motormen.  The  disadvantage  of  increasing  the 
headway  of  small  roads  where  it  is  already  long  was  pointed  out, 
and  a  careful  comparative  analysis  of  the  relative  advantages  of 
single  truck  cars  with  trailers  and  double  truck  cars  without  trail- 
ers was  worked  out  with  data  derived  from  actual  service  tests  on 
the  author's  road.  The  cost  per  passenger  of  wear  and  tear  on 
trucks  and  motors  and  of  power  required  was  shown  by  these  tests 
to  be  about  the  same  with  either  style  of  truck.  The  recent  im- 
provements in  lowering  the  sills  of  double  truck  cars  and  the  pref- 
erence of  passengers  for  these  more  comfortable  vehicles  were  also 
pointed  out.  The  general  conclusion  was  that  the  double  truck 
car  is  more  suitable  for  long  hauls,  high  speed,  pleasure  travel  and 
lines  competing  with  other  systems,  while  the  single  truck  car  is 
more-  suitable  for  dense  traffic,  many  stops  and  low  speed. 

In  the  discussion  Mr.  Beggs,  of  Milwaukee,  described  the  use  of 
double  truck  cars  in  that  city  and  spoke  most  favorably  of  them, 
stating  that  the  single  truck  cars  on  his  line  have  been  allowed  to 
wear  out  and  be  scrapped  and  replaced  by  double  truck  cars  in- 
stead of  repaired  and  kept  in  service.  In  answer  to  a  question 
asked  by  Mr.  Sloan,  of  Chicago,  as  to  double  truck  cars  with  four 
motor  equipments,  Mr.  Beggs  stated  that  the  line  between  Milwau- 
kee and  Waukesha  Beach,  26  miles  in  length,  had  been  equipped 
with  double  truck  cars  weighing  .33,000  pounds,  fitted  with  four 
G.  E.  1000  motors  geared  to  make  26  miles  per  hour.  The  im- 
proved action  on  heavy  loads  and  in  times  of  bad  weather  is  so 
pronounced  that  Mr.  Beggs  considers  that  it  may  be  advisable  to 
equip  all  double  truck  cars  with  four  motors.  * 

Following  the  discussion  it  was  suggested  that  the  members  of 
the  association  who  were  present  at  the  organization  in  Boston  in 
1882  should  rise.  Messrs.  W.  W.  Bean,  of  St.  Joseph,  Mich.;  George 
B.  Kerper,  of  Dayton,  Ohio,  and  Julius  E.  Rugg,  of  Boston,  com- 
plied with  this  suggestion,  after  which  the  meeting  adjourned. 

In  the  afternooon  the  first  entertainment  provided  by  the  Massa- 
cluisetls  Charitable  Mechanics  Association  was  carried  out  in  a 
trip  to  Lexington  and  Concord.  On  Lexington  Common  a  de- 
scription of  the  historic  events  of  the  Revolutionary  War  which 
took  place  at  that  point  was  given  by  the  historian  of^hc  Lexing- 
ton Historical  Society.  After  a  hasty  visit  to  the  Hancock  House 
the  party  proceeded  to  Concord.  The  houses  once  occupied  by 
Longfellow,  Emerson  and  Thoreau  were  noted,  as  were  many 
points  of  Revolutionary  interest.  In  the  evening  a  reception  and 
dance,  arranged  by  llu-  Ladies'  Committee  of  the  Massachusetts 
Street  Railway  .\ssociation,  was  held  in  Paul  Revere  Hall. 

WFIlNl'.SDAV,    SKMTItMllKR    7. 

The  meeting  was  called  to  order  by  President  Lang  at  lo:.lo  A.  M. 
and  the  first  paper  read  was  that  by  W.  S.  Dimmnck  on  "The  Car- 
rying of  United  States  Mail  Matter  on  Street  Railways."  The  pa- 
per brought  out  the  extreme  importance  of  the  saving  of  time  in 
the  distribution  and  collection  of  mail  matter,  which  is  undoubtedly 
the  most  potent  argument  in  favor  of  the  electric  car  service.  As  a 
general  thing  interferences  and  delays  with  electric  mail  cars  have 
been  found  to  be  fewer  than  with  wagons  over  the  same  route.  An- 
other great  advantage  of  the  elect  ric  car  transmission  is  the  more 
frcrinent  service  obtainable  between  post  offices,  depots  and  snli- 
siations.  The  transmission  between  Omaha  and  Cmiiicil  Rhiflfs  and 
Omaha  and  South  Omaha  was  described  in  detail  by  Mr.  Dim- 
mock,  who  is  well  ac(|iiainlcd  with  this  service,  owing  to  the  fact 
that  he  is  general  supcrintrinlinl   ol  the  Omaha  i1   CmiMiil   Hhiffs 
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Railway  &  Bridge  Company.  Bciore  the  electrical  car  service  was 
installed  the  mails  were  necessarily  carried  by  wagon  from  one 
post  office  to  the  railroad,  by  rail  across  the  river  and  by  wagon 
again  to  the  other  post  office.  The  number  of  trips  per  day  was 
much  smaller  than  desirable,  owing  to  the  lack  of  a  sufficiently  fre- 
quent train  service.  The  electric  service  took  the  mail  from  office  to 
office  in  the  same  time  that  was  formerly  required  to  take  it  by 
wagon  to  the  train.  On  the  subject  of  compensation  lor  this  ser- 
vice, the  author  of  the  paper  considered  it  a  mistake  that  the  elec- 
tric railroads  counted  too  much  on  the  protection  granted  against 
the  interference  of  strikers  and  had  consequently  taken  the  mails  at 
most  any  price.  The  running  of  one  mail  car  on  a  steam  road 
gives  an  opportunity  for  carrying  some  twelve  or  fifteen  passenger 
cars  on  the  same  train,  which  clears  up  the  traffic  for  some  time, 
but  an  occasional  mail  car  train  on  an  electric  road  does  not  serve 
to  keep  the  system  in  anything  like  satisfactory  operation  or  ac- 
commodate more  than  a  very  small  fraction  of  the  traffic.  The  re- 
sult is  that  electric  railroads  are  carrying  mails  for  the  bare  cost 
of  giving  the  service  and  are  not  getting  the  protection  which  they 
had  hoped  for.  The  present  fiat  rates  paid  by  the  Government  of  3 
cents  per  mile  for  pouch  service  and  16  cents  per  mile  for  16-foot 
cars  is  considered  too  low,  and  it  was  suggested  that  the  members 
use  what  influence  they  could  toward  getting  the  Government  to 
increase  these  rates. 

In  the  discussion  of  this  paper,  Mr.  C.  S.  Sergeant,  of  Boston, 
gave  some  interesting  details  of  the  mail  system  there  in  use,  from 
which  the  following  points  have  been  abstracted: 

Mail  service  on  the  street-car  lines  began  in  1895,  with  seven  mail 
cars,  which  we  equipped,  and  which  originally  made  forty-three 
trips  daily. 

In  1893  the  mileage  will  be  upward  of  170.000  miles. 
There  were  originally  twelve  stations,  to  which  two  have  been 
added.  Connections  have  always  been  made  with  the  Boston  & 
Albany  and  Providence  depots,  and  the  Union  station.  Sixteen 
men  are  constantly  employed,  eight  conductors  and  eight  motor- 
men. 

Out  of  about  45.000  trips  run  (to  January  I,  1898)  there  were  360 
failures  or  irregularities,  or  about  8-iooths  of  I  per  cent.,  and  those 
were  almost  wholly  due  to  the  snow  and  the  consequent  blockading 
of  teams  in  the  narrowest  streets. 

Seven  cars  handle  100,000  pieces  of  mail  daily.  The  system  is 
under  the  supervision  of  the  New  England  superintendent  of  rail- 
way mail.  In  other  cities  the  trolley  and  cable  service  is  under 
control  of  the  local  postmaster.  The  General  Superintendent  of 
Railway  Mail  of  the  United  States  in  his  report  for  1895  says:  "In 
Boston,  by  reason  of  the  fact  that  the  street-car  lines  are  all  under 
one  management,  we  are  able  to  move  mail  from  one  suburb  to 
another,  as,  for  instance,  from  North  Cambridge  and  Cambridge- 
port  to  Brookline,  by  direct  transit,  the  mail  not  being  compelled 
to  pass  through  the  main  office.  There  is  probably  no  city  in  the 
country  where  the  benefits  of  this  service  will  be  as  great  as  in 
Boston,  with  its  densely  populated  suburban  districts,  all  of  which 
have  heretofore  been  more  or  less  restricted  in  their  mail  accom- 
modations by  reason  of  their  mail  having  to  go  through  the  city 
post  office.  By  the  present  system,  the  railway  post  offices  center- 
ing at  Boston  can  "pouch"  to  the  street-car  lines  all  mails  for  sub- 
urban points  reached  by  them;  and  the  street-car  lines  in  turn  can 
gather  up  all  the  mail  from  suburban  points  and  pouch  it  direct  to 
the  departing  trains  at  the  various  depots. 

The  first  practical  illustration  of  a  street-railway  post  office  was 
in  Boston.  Other  cities  had  street-railway  mail  cars  first — St.  Louis 
and  Brooklyn,  where  the  mail  was  simply  carried  in  bulk  and  de- 
livered the  same  as  by  wagon,  not  being  worked  in  transit:  but 
Boston  street-railway  cars  were  the  first  to  be  patterned  after  steam 
railway  cars,  with  racks  and  all  appliances  for  working  the  mails  in 
transit — transferring,  so  to  speak,  so  much  working  space,  and 
clerks,  from  the  main  po.st  office  to  the  post  office  on  wheels,  there- 
by losing  absolutely  no  time  in  handling  matter,  and  enabling  the 
business  man  to  get  his  mail  early  in  the  morning  rather  than  late 
in  the  afternoon,  with  nearly  a  whole  day  saved  for  him.  One  car  is 
equipped  with  an  electric  canceling  machine,  with  a  capacity  of  2000 
cancellations  an  hour. 

Let  us  follow  a  car  to  North  Cambridge,  and  touching  Park 
Square,  Cambridgcport  and  Cambridge  post  offices  on  route.  Take 
the  first  trip  in  the  morning,  whore  the  postal  clerk  receives  from 
the  genera!  office  all  the  arcumulalions  of  mail  whioh  arrive  dur- 
inir  (he  previous  evening  from  all  parts  of  the  countrv.  Upon 
arriving  at  Park  Square  station  (the  train  from  New  York  with  all 


mail  irom  the  South  and  Xew  York  State  arrives  at  5:30)  this  mail 
is  delivered  direct  to  the  postal  car,  and  the  contents  opened  by  the 
clerk  and  assorted  for  the  carriers.  Upon  the  arrival  of  the  car  at 
Cambridgeport,  a  fifteen-minute  run,  the  mail  for  that  station  is 
about  all  ready  for  delivery  to  the  carrier.  This  also  applies  to 
Cambridge  "and  North  Cambridge.  Now  this  car  receives  all  mails 
collected  at  the  various  stations  and  assorts  it  in  the  car,  inward, 
for  all  outgoing  trains,  so  that  when  it  reaches  stations  en  route  or 
Boston ithe  mail  is  all  ready  for  immediate  dfspatch. 

Each  car  handles  nearly  five  and  a  quarter  million  pieces  of  mail, 
or  a  total  of  36,561,170  pieces  for  the  seven  cars  in  a  single  year. 

After  a  further  discussion  it  was  moved  and  seconded  that  a  com- 
mittee of  five  be  appointed  by  the  chair  to  act  under  the  Executive 
Committee  and  communicate  with  the  different  members  of  the 
association  and  get  all  the  facts  before  them  and  keep  the  associa- 
tion advised  of  their  proceedings,  and  that  they  have  authority  to 
confer  w-ith  the  post  office  authorities.     The  motion  was  carried. 

The  next  paper  was  that  of  Mr.  M.  S.  Hopkins  on  "The  Main- 
tenance and  Equipment  of  Electric  Cars  for  Street  Railways,"  which 
was  read  by  the  secretary.  An  abstract  of  this  paper  will  be  found 
in  another  column. 

In  the  discussion,  Mr.  H.  M.  Sloan,  of  Chicago,  stated  that  on  his 
roads  night  inspection  worked  very  satisfactorily,  and  that  it  was 
the  custom  there  to  change  the  motor  brushes  every  night,  which 
he  stated  effected  considerable  saving  on  the  commutators.  The 
usual  practice  is  to  take  the  entire  truck  out  of  service  whenever 
an  armature  burns  out,  this  frequent  inspection  giving  improved  re- 
sults. 

A  vote  of  thanks  was  tendered  to  Mr.  Hopkins  for  his  paper, 
after  which  Mr.  W.  Caryl  Ely,  first  vice-president  of  the  Street 
Railway  Association  of  the  State  of  New  York,  extended  an  invi- 
tation to  the  members  of  the  National  Association  to  attend  the 
annual  convention  of  the  New  York  State  Street  Railway  Associa- 
tion at  Manhattan  Beach,  Tuesday  and  Wednesday.  September  13 
and  14. 

Letters  were  then  read  inviting  the  association  to  meet  in  vari- 
ous cities  next  year  and  other  invitations  were  presented  by  dele- 
gates. The  president  then  appointed  a  committee  on  nominations, 
the  members  of  which  were  Mr.  W.  W.  Bean,  chairman;  Mr.  D.  G. 
Hamilton,  Mr.  E.  C.  Foster,  Mr.  W.  F.  Kelly,  Mr.  J.  R.  Chap- 
man, Mr.  H.  C.  Payne  and  Mr.  E.  H.  Davis. 

The  meeting  then  adjourned. 

In  the  afternoon  the  delegates  quite  generally  attended  an  excur- 
sion to  Nantasket  Beach.  The  usual  beach  diversions  were  en- 
joyed, after  which  the  excursionists  sat  down  to  a  Massachusetts 
clambake. 

THURSDAY,    SFPTEMBER   S. 

The  meeting  was  called  to  order  by  the  president  at  10:30  a.  m. 
The  first  paper  read  was  that  by  Mr.  W.  H.  Holmes  on  "To  What 
Extent  Should  Railway  Companies  Engage  in  the  Amusement 
Business?"  The  paper  pointed  out  the  expending  ideas  of  the 
duties  of  a  city  government  to  its  inhabitants  and  the  fact  that  the 
cities  themselves  now  often  provide  entertainment  in  public  parks 
and  squares,  in  which  case  the  street-railway  companies  find  this 
particular  occupation  taken  out  of  their  hands,  and  the  writer  of  the 
paper  considered  that  this  tendency  should  be  encouraged,  the 
street-railway  companies  confining  themselves  to  the  provision  of 
ample  means  of  communication  with  these  public  places  of  amuse- 
ment. The  maintenance  of  these  enterprises  by  the  street  railway 
itself  has  generally  been  found  to  be  ill-advised  and  unprofitable,  ex- 
cept in  locations  such  as  warrant  more  than  the  five-cent  fare.  The 
losses  attendant  on  unfavorable  weather,  the  difficulty  and  expense 
of  carrying  away  la'-ge  numbers  of  people  at  one  time  and  the  time 
of  the  managing  officers  of  the  street  railway  necessarily  given  over 
to  this  auxiliary  w-ork  were  given  as  potent  reasons  why  the  com- 
panies themselves  should  not  engage  in  the  amusement  business. 
The  author's  experience  in  this  line  in  Kansas  City  was  described, 
the  sum  spent  by  the  railway  company  itself  being  regarded  as  a 
doubtful  investment.  The  company  has  therefore  abandoned  this 
line  of  work  and  serves  only  parks  maintained  by  independent  cor- 
pnr.Ttions,  the  company  paying  these  corporations  a  fixed  sum  for 
giving  its  patrons  the  free  privileges  of  the  parks.  The  company 
has  given  financial  aid  to  various  festivities  which  have  occurred  in 
Kansas  City,  and  the  .Tiilhor  stated  his  confidence  that  these  sums 
wore  wisely  spent. 

The  question  was  quite  generally  discussed,  the  opinions  being 
very  closely  divided  for  and  against  the  establishment  of  places  of 
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amusement  by  the  companies.  At  the  conclusion  of  this  discussion 
the  report  of  the  Nominating  Committee  was  made  as  follows: 

For  president,  Charles  S.  Sergeant,  second  vice-president  Bos- 
ton Elevated  Railway  Company,  Boston. 

For  first  vice-president,  Henry  C.  .  Moore,  president  Trenton 
Street  Railway  Company,  Trenton,  X.  J. 

For  second  vice-president,  Ernest  Woodrufif,  president  Atlanta 
Consolidated  Street  Railway  Company,  Atlanta,  Ga. 

Third  vice-president,  Walton  N.  Holmes,  general  manager  Kan- 
sas City  Railway  Company,  Kansas  City,  Mo. 

Secretary  and  treasurer,  Thomas  C.  Penington,  treasurer  Chicago 
City  Railway  Company,  Chicago,  111. 

Executive  Committee: 

Albion  E.   Lang,  president  Toledo  Traction   Company,  Toledo, 

Ohio. 

George  E.  Yuille,  second  vice-president  of  the  West  Chicago 
Street  Railroad  Company,  Chicago,  111. 

Frank  Jones,  president  Memphis  Street  Railway  Company,  Mem- 
phis, Tenn. 

John  I.  Beggs,  general  manager  Milwaukee  Railway  &  Light 
Company,  Milwaukee,  Wis. 

Ira  McCormack,  general  superintendent  Brooklyn  Heights  Rail- 
way Company,  Brooklyn,  N.  Y. 

A  unanimous  ballot  was  then  cast  for  the  gentlemen  nominated 
and  it  was  voted  that  the  next  place  of  meeting  be  Chicago.  111. 

The  president  then  appointed  a  committee  to  report  on  the  ques- 
tion of  the  carrying  of  mails  by  street  railways,  consisting  of  the 
following  gentlemen:  John  T.  Burnett,  Boston;  Henry  C.  Payne, 
Milwaukee;  Ira  A.  McCormack,  New  York;  D.  G.  Hamilton,  Chi- 
cago; and  W.  S.  Dimmock,  Council  BlufTs. 

An  invitation  was  read  from  the  Boston  Elevated  Railway  Com- 
pany, inviting  the  delegates  to  visit  any  of  the  power  houses,  shops 
or  car  houses  of  the  company,  saying  that  special  instructions  had 
been  issued  to  have  particular  attention  shown  visitors. 

The  privileges  of  the  floor  were  then  granted  to  Mr.  T.  Y. 
Dzushi,  Chief  of  Finance  and  Manager  of  Stores  of  the  Imperial 
Government  Railways  of  Japan,  and  Mr.  K.  Sugahara,  chief  engi- 
neer of  several  street  railroads  soon  to  be  built  in  Japan.  The  lat- 
ter thanked  the  association  for  the  hospitality  extended.  The  street 
railways  systems  of  Japan  he  stated  to  be  in  a  primitive  stage  as 
yet.  There  are  only  about  60  miles  of  track  in  use,  and  most  of  this 
trackage  is  operated  by  horse  power.  Several  electric  railways, 
however,  have  been  proposed.  In  Tokyo  there  are  about  40,000 
jinrtkisha  and  90,000  wagons  drawn  by  men,  which  greatly  inter- 
fere with  the  progress,  of   street  railways. 

A  resolution  thanking  the  Massachusetts  Street  Railway  Associa- 
tion and  the  local  committees  for  the  entertainments  provided  was 
made  and  carried,  as  was  one  expressing  appreciation  of  the  work 
of   the  officers  of  the  association  for  the  last  year. 

A  paper  by  Mr.  Fred  D.  Perkins  was  then  read  by  the  secretary 
on  "The  Inspection  and  Testing  of  Motors  and  Car  Equipments 
by  Street  Railway  Companies."  An  abstract  of  this  paper  may  be 
found  in  another  column.  Owing  to  lack  of  time  there  was  no 
discussion  of   this  paper. 

The  meeting  then  adjourned. 

During  the  afternoon  the  delegates  ailendcd  a  special  excursion 
to  Plymouth,  where  they  visited  Plymouth  Rock,  Plymouth  Hall 
and  the  national  monument  to  the  Pilgrim  Fathers.  At  the  latter 
point  the  secretary  of  the  Pilgrim  Society  gave  a  brief  history  of 
the  landing  of  the  Pilgrims  and  the  building  of  the  monument.  The 
party  stopped  at  the  Samosct  House  for  refreshments  and  returned 
to  Boston  by  special  train  in  time  to  prepare  for  the  banquet.  This 
wai  held  at  the  Brunswick,  and  was  attended  by  nearly  350  people, 
including  many  ladies. 

The  toasts  and  the  gentlemen  responding  to  them  were  as  fol- 
lows: "The  Commonwealth"  was  responded  to  in  the  absence  of 
Governor  Wolcott  by  his  private  secretary,  Mr.  J.  M.  Perkins; 
"Rapid  Transit  in  Boston,"  Hon.  George  G.  Crocker,  chairman  of 
the  Rapid  Transit  Commission ;  "Tlic  New  England  Bar,"  Hon. 
Samuel  J.  Elder;  "Oralors  and  Oratory."  Hon.  P.  A.  Collins;  "The 
New  England  Press,"  Mr.  Stephen  O'Mcara,  Boston  "Journal." 

KKIDAV,    SKfTKMDKK   I). 

The  meeting  was  called  to  order  at  10:40  a.  m.  The  first  pa|ier 
read  was  that  by  Mr.  R.  W.  Conant  on  the  "Cost  of    Electric  Pow- 


er for  Street  Railways  at  the  Switchboard."  An  abstract  of  this 
paper  will  appear  later. 

After  a  brief  discussion  the  report  of  the  Committee  on  Standard 
Rules  for  Government  of  Conductors  and  Motormen  was  request- 
ed, but  the  committee  wished  more  time  and  an  appropriation, 
which  were  granted. 

The  newly  appointed  president  was  then  escorted  to  the  chair 
and  introduced  by  the  retiring  president,  Mr.  Sergeant  responding 
and  thanking  the  association  for  his  appointment  and  promising  to 
do  everything  in  his  power  to  further  the  interests  of  the  association 
and  to  benefit  the  street  railways. 

The  association  then   adjourned. 

In  the  afternoon  a  trip  was  taken  to  Norumbega  Park  in  Auburn- 
dale,  which  was  reached  over  a  trolley  line  extending  through  sev- 
eral of  the  most  beautiful  of    Boston's  suburbs. 


Charles  Spencer  Sergeant. 

C.  S.  Sergeant,  the  newly  elected  president  of  the  American 
Street  Railway  Association,  was  born  in  Northainpton,  Mass.,  in 
1852.  His  father,  George  Sergeant,  was  born  in  Stockbridge, 
Mass.,  which  has  been  the  family  home  since  the  settletnent  there 


Ch.^rles  Spencer  Sergeant. 

in  173s  of  his  grcat-grcat-grandfathcr  as  a  missionary  to  the  Stock- 
bridge  Indians. 

He  was  educated  in  the  public  schools  of  Northampton,  where 
he  graduated  from  the  high  school  in  1868,  in  which  year  began 
his  business  career  in  the  employment  of  the  First  National  Bank 
of  Easthampton.  In  1872  he  entered  the  steam  railroad  business 
as  paymaster  and  cashier  of  the  Marquette,  Houghton  &  Ontona- 
gon Railroad  Company,  in  Michigan,  and  was  later  associated  with 
various  iron  companies  and  engaged  in  the  iron  smelting  business. 

In  1876  he  moved  to  Boston  to  lake  the  position  of  chief  clerk  of 
the  Eastern  Railroad  Company,  and  was  subsequently  appointed 
general  auditor.  In  December,  1887,  when  the  West  End  Street 
Railway  Company  came  into  possession  of  the  several  street  rail- 
ways operating  in  Boston,  he  was  olTered  and  accepted  the  position 
of  general  auditor  of  the  comi)any,  subsequently  being  made  sec- 
ond vice-president,  and  in  November,  189J,  being  appointed  gen- 
eral manager,  which  position  he  hold  unlil  the  lease  to  the  Boston 
Elevated  Railway  Company,  of  which  company  he  is  now  second 
vice-president. 


Objections  to  Electrical  Signs  In  London. 

ll  .ippears  that  the  London  County  Couruil  h.is  proposed  regu- 
lations to  prevent  the  use  of  what  are  called  (l.ish  light  lamps,  this 
term  signifying  electric  signs  inlerniillcntly  illuminated.  It  is  said 
to  be  a  nuisance  to  the  traflic  and  a  source  of  danger  to  pedes- 
trians, owing  to  the  variations  in  lighting  of  the  principal  high- 
ways or  "circuses,"  as  one  ol  the  English  flc<lrii:il  journals  terms 
Ihcni. 
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Dynamos,  Motors  and  Transformers. 

DYNAMOS.  Guilbert.  •'L'Eclairage  Elec,"  August  6.— Illus- 
trated descriptions  of  various  recent  improvements,  taken  from 
patent  specifications. 

Lights  and  Lighting. 

SERIES  ARC  L.\MP.— Lond.  "Elec.  Eng.,"  August  26.— An- 
swers to  a  request  to  give  the  principal  essentials  of  an  arc  lamp 
for  series  connection. 


SERIES  INCANDESCENT  LIGHTING.  Hood.  "Elec. 
Eng.,"  September  i. — A  short  article  describing  the  system  used 
at  the  Pitman  Grove  camp  meeting  grounds,  which  plant  is  run 
during  only  three  months  of  the  year.  The  lines  are  run  on  the 
trees;  the  main  part  of  the  grove  is  laid  out  like  a  wheel,  and  is 
lighted  by  a  three-wire  208-volt  system  supplied  from  a  large  trans- 
former at  the  centre,  but  the  larger  part  of  the  extensive  g:rounds 
is  lighted  with  the  series  incandescent  system,  which,  in  this  case, 
diflers  from  any  other  in  having  no  street  fixtures,  shunt  boxes  or 
cut-outs.  The  primary  voltage  is  lo8o,  the  lamps  being  of  106  volts; 
each  circuit  has  about  4000  feet  of  No,  10  wire.  At  the  beginning 
of  each  circuit  there  is  a  signal  lamp,  which  burns  when  the  cir- 
cuit is  opened,  and  when  this  is  the  case  the  attendant  starts  over 
the  circuit  and  is  provided  with  a  short-circuiting  hook,  which  is 
provided  with  a  lamp  the  leads  to  which  form  two  hooks,  and  with 
this  he  bridges  the  insulating  joint  in  the  wire,  across  which  a  lamp 
is  connected;  the  lamp  on  his  hook  will  then  light  when  the  bad 
lamp  is  reached.  These  circuits  have  been  running  a  total  of  400 
hours,  and  only  three  lamps  have  burned  out.  the  total  number  of 
lamps  being  160.  The  average  cost  of  erection  has  been  but  $3.60 
per  lamp,  against  $20  for  the  standard  series  system,  and  it  has 
given  equally  good  service. 

Power. 

GAS  POWER  ON  SHIPS.  Booth.  Lond.  "Elec.  Rev.,"  Au- 
gust 26. — An  article  in  which  he  recommends  the  use  of  gas  power 
on  board  ship,  converting  the  power  into  electrical  energy  and 
thence  back  to  mechanical  energy  through  motors.  He  claims 
that  in  this  way  the  largest  ships  could  be  readily  manceuvred  from 
the  bridge.  The  objections  to  using  gas  power  are  overcome  by 
this  combination;  when  once  started  the  engines  would  continue  to 
revoh'e;  gas  power  could  thus  be  applied  at  sea  with  a  less  total 
weight  of  plant  and  with  less  fuel  consumption  than  when  high- 
class  steam  engines  are  used.  The  difficulty  in  connection  with  gas 
engines  is  the  starting,  stopping  and  reversing  at  short  intervals; 
with  the  aid  of  electricity  these  mechanical  defects  are  removed. 
He  recommends  the  use  of  several  smaller  units,  so  that  any  injury 
to  one  would  not  cripple  the  vessel.  There  is  no  such  economy  in 
gas  engines  of  increased  size  as  there  is  in  steam  engines,  and 
therefore  the  same  objection  does  not  apply  to  sub-dividing  the 
units.  All  gas  pipes  are  to  be  kept  down  to  the  keel  level,  where 
the  danger  of   a  shot  reaching  them  is  very  small. 

POWER  PLANT  FOR  LIGHTING  STATIONS.  Appelbee. 
Lond.  "Elec.  Eng.,"  August  26. — A  reprint  of  a  short  paper  on  the 
designing  of  the  mechanical  portions  of  steam-driven  central  sta- 
tions. 

ELECTRIC  ELEVATORS.  Hawtayne.  Lond.  "Elec,"  Au- 
gust 26. — A  long  abstract  of  his  recent  paper,  which  was  noticed  in 
the  "Digest"  June  18. 

ELECTRICAL  TRANSMISSION  OF  ENERGY.  Blondel. 
"Eng.  Mag.."  September. — A  brief  abstract  of  a  report  to  the 
French  Government  in  the  "Ann.  Ponts  et  Chaus."  The  report  was 
made  preparatory  to  the  formulating  of  a  law  concerning  the  trans- 
mission of  energy  in  France;  it  seems  to  be  general  in  character, 
discussing  the  various  sources  of  power,  its  generation  and  trans- 
mission, and  the  numerous  application  of  electrical  energy;  much 
valuable  information  is  said  to  be  given  concerning  existing  instal- 
lations. In  the  course  of  the  report  he  states  that  the  Seine  along 
its  whole  course  represents  25,000  horse-power;  the  total  water 
power  available  in  France  is  estimated  at  10.000,000  horse-power; 
the  total  power  of  the  Rhine  at  the  falls  is  1.750.000  horse-power: 
the  total  water  power  in  Switzerland,  which  is  already  utilized,  is 
200.000  horse-power.  He  does  not  think  water  power  is  destined  to 
supersede  coal,  as  electrical  transmission  may  make  some  coal 
mines  available.  One  hundred  and  twenty-five  tons  of  silver  are 
electrically  deposited  every  year. 

COMPARATIVE  COSTS  OF  STEAM  AND  WATER  POW- 
ER. Webber.  "Eng.  Mag.,"  September. — An  article  analyzing 
the  cost  of  power  and  comparing  the  present  cost  with  that  twenty- 
five  years  ago;  an  analysis  of  the  estimated  cost  of  developing  a 
small  water  power  is  also  Riven. 

WATER  POWER.— "Eng.  News,"  September  i.— A  note  stating 
that  the  plan  to  develop  the  power  of  the  Shawinigan  Falls,  about 
one  liundrcd  miles  from  Montreal,  has  taken  definite  form;  the  head 


obtainable  is  165  feet,  and  the  supply  of  water  is  capable  of  devel- 
oping 200,000  horse-power,  about  half  of  which  is  to  be  used. 

TRANSMISSION  OF  POWER.— "Eng.  Mag.,"  September; 
abstracted  from  the  "Jour,  of  the  Western  Society  of  Engineers." 
— A  topical  discussion  in  which  electric,  pneumatic  and  mechani- 
cal methods  were  considered;  the  abstract  appears  to  contain  noth- 
ing of   importance. 

STARTING  GAS  ENGINES.  Leroy.  "Prog.  Age,"  September 
I. — A  translation,  with  both  illustrations,  of  the  article  noticed  in 
the  "Digest"  June  II  (see  also  last  week). 

NEW  POWER  PLANT  AT  AKRON,  O.— "St.  R'y  Jour.," 
September. — An  illustrated  description  of  a  new  combination  elec- 
tric light  and  railway  plant  recently  erected  at  Akron,  The  boil- 
ers are  all  fitted  with  mechanical  stokers  and  forced  draft.  There 
is  at  present  one  400-kw  unit,  and  another  will  be  installed  soon. 

Traction. 

THREE-PHASE  TRACTION  PLANT.— Lond.  "Elec,"  Au- 
gust 26. — A  brief,  illustrated  description  of  a  short  line  recently 
opened  at  Evian-les-bains  on  Lake  of  Geneva;  it  leads  from  a 
h-Otel  to  the  springs.  The  line  rises  67  feet  in  a  length  of  about  330 
yards,  the  mean  grade  being  6.8  per  cent,  and  the  maximum  10.2. 
There  is  a  three-phase  station  8  miles  distant,  the  current  from 
which  is  transmitted  at  5200  volts  and  a  frequency  of  50;  it  is  trans- 
formed down  to  200  volts.  The  small  single  car  weighs  3.8  tons 
and  seats  eight  passengers;  it  has  one  three-phase  motor  for  15 
horse-power,  whose  speed  is  750;  it  drives  a  countershaft,  which 
drives  the  axle  by  means  of  chain  gearing;  the  field  is  stationary, 
and  the  armature  revolves,  being  connected  to  starting  resistances 
by  means  of  brushes;  on  the  descent  the  motor  acts  as  a  brake, 
running  at  slightly  greater  velocity  than  the  speed  of  synchronism; 
if  one  of  the  trolleys  gets  off  the  wire  the  motor  continues  to  run 
as  a  single-phase  motor,  but  if  both  trolleys  fail  the  hand  brake 
must  be  used.  The  car  makes  sixty  double  journeys  per  day  at  a 
speed  of  6;4  miles  per  hour. 

TRACTION  B\^  ELECTRIC  POWER.  Elliott.  Lond.  "Elec 
Eng.,"  August  26. — A  reprint  of  a  short  paper,  which  is  chiefly  of 
a  historical  nature,  and  appears  to  contain  nothing  of  importance. 

ELECTRIC  RAILWAY^S  IN  AUSTRIA.— "Zeit.  fuer  Elek.," 
.August  14.— Statistics  for  the  second  quarter  of  the  present  year 
for  the  electric  railways  in  Austria. 

TRACTION  IN  BERLIN.— "Elek.  Zeit,"  August  25,— A  full- 
page  map  containing  the  various  electric  lines  which  will  exist  in 
Berlin  when  the  present  project  has  been  carried  out;  this  will  be 
accomplished  in  four  or  five  years,  and  Berlin  will  then  have  the 
largest  and  densest  network  of  street  railways  of  any  city  in  Eu- 
rope. 

LOND'ON  CENTRAL  UNDERGROUND  RAILWAY.  Tri- 
pier.  "L'Eclairage  Elec,"  August  13. — The  first  part  of  a  long, 
illustrated  description  of  this  new  underground  electric  railway, 
it  includes  many  illustrations. 

ELBEUF. — "L'Eclairage  Elec,"  August  6.— An  illustrated  de- 
scription of  this  system  of  lines,  which  was  opened  last  May;  the 
total  length  is  6  miles,  and  there  are  twelve  motor  cars  and  six 
trailers. 

BRADFORD. — London.  "Elec  Eng.,"  August  26;  more  briefly 
in  Lond.  "Elec  Rev."— An  illustrated  description  of  the  system  of 
trolley  lines  in  that  city. 

MOTOR  CARRIAGES.- Lond.  "Elec,"  August  26.— Brief  de- 
scriptions of  the  electric  vehicles  at  the  Agricultural  Hall  exhibi- 
tion. 


THE  ROTARY  CONVERTER  IN  STREET  RAILW.A.Y 
WORK.  Bell.  "St.  R'y  Jour.,"  September. — He  first  discusses 
the  design  and  illustrates  the  connections  of  the  ordinary  types  of 
single,  three  and  four-phase  generators,  motors  and  converters 
and  of  motor  generators.  The  use  of  rotary  converters  for  dis- 
tributing power  for  large  city  railway  lines  is  discussed;  the  advan- 
tages here  lie  in  the  generation  of  all  the  power  in  a  large  station, 
and  hence  more  economically  than  in  a  number  of  small  stations, 
and  also  in  having  the- load  more  uniform;  the  cost  of  in.stallation, 
however,  will  usually  be  greater  than  where  small  stations  are  used, 
and  the  cost  of  labor  will  be  higher.  The  average  electrical  effi- 
ciency of  the  system  for  city  distribution  with  converters  will  be 
from  75  to  50  per  cent.;  depreciation  is  also  greater,  so  that,  unless 
power  can  be  generated  30  per  cent,  cheaper  in  one  large  station 
than  in  several  small  stations,  the  latter  are  cheaper.  The  writer 
then  proceeds  to  discuss  the  possibility  of  this,  and  shows  the  ap- 
proximate cost  in  cents  per  kw  hour  of  producing  power  in  sta- 
tions of  from  100  kw  to  2500-kw  capacity,  working  with  load  factors 
of  40,  50  and  70  per  cent. ;  the  curves  are  based  on  coal  at  $3  per 
ton.  From  this  diagram  he  concludes  that  if  the  sub-stations  have 
as  large  as  looo-kw  capacity  there  will  be  no  economy  in  a  city  sys- 
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tern  in  alternate  current  distribution  with  rotary  converters,  unless 
the  main  station  will  have  a  capacity  of    10,000  kw  or  more. 

POWER  CONSUMPTION  IN  RAPID-TRANSIT  SER- 
VICE Armstrong.  "St.  R'y  Jour.,"  September.— A  reply  to  a 
criticism  by  Carus-Wilson  in  the  last  issue  of  an  article  by  Arm- 
strong in  the  June  issue,  upon  the  relative  economy  of  rapid  and 
slow  acceleration  of  electric  cars.  Armstrong  states  that  Carus- 
Wilson's  criticism,  that  the  first  article  did  not  compare  the  electri- 
cal losses  in  the  motors  in  the  two  methods,  is  not  pertinent,  as 
the  article  was  intended  to  cover  only  mechanical  losses,  and  was 
thus  applicable  to  all  motive  powers;  electrical  terms  were  used  in 
some  cases  only  for  the  convenience  of  the  reader.  For  electrical 
work,  however,  he  does  not  accept  Carus-Wilson's  conclusions,  as 
the  latter,  in  computing  the  losses,  considered  the  resistance  losses 
only  the  losses  in  the  armature  core  and  in  the  gearing  should  also 
be  considered,  and  these  are  greater  in  the  slow-acceleration 
method.  Taking  all  things  into  consideration,  the  author  reaffirms 
his  original  position  and  refers  to  his  June  paper  before  the  Ameri- 
can Institute  of  Electrical  Engineers  for  further  details. 

POWER  CONSUMPTION  IN  ELECTRICAL  RAILROAD- 
ING. Dodd.  "St.  R'y  Jour.."  September.— A  reprint  in  full  of  the 
paper  noticed  in  the  "Digest." 

METERS  ON  CARS.     Connette.     "St.    R'y  Jour.,"  September. 

The  Nashville  street  railway,  which  operates  from  forty-five  to 

sixty  cars,  buys  its  power  from  the  local  electric  light  company  at 
a  certain  price  per  kw  hour,  and  recently  equipped  each  of  its  cars 
with  a  wattmeter;  the  objects  were  to  check  up  the  amount  of  pow- 
er consumed,  and  also  to  keep  individual  records  of  the  current 
used  on  each  car  as  a  test  of  the  skill  of  the  motorman.  The 
company  has  found  the  practice  very  successful,  particularly  in 
making  the  motormen  careful  of  power,  as  their  records  are  com- 
pared, due  allowance  being  made  for  grades,  etc.  The  power  was 
thus  reduced  from  between  1.75  and  1.90  kw  hours  per  car  mile  to 
I. ID  and  l.TS,  or  about  35  to  40  per  cent.  Car  meters  also  aid  in 
detecting  defects  in  motors,  for  if  the  records  show  that  one  car 
takes  more  current  than  another  under  the  same  conditions  the 
motormen  are  first  changed:  then  if  the  excess  continues  a  care- 
ful examination  of   the  motors  is  made. 

ELECTRIC  RAILWAY  MOTORS.  Hanchett.  "St.  R'> 
Jour.,"  September.— The  concluding  article  of  his  series;  he  dis- 
cusses general  practice.  In  regard  to  the  motor  casing,  the  pre- 
ferred form  is  a  four-pole  machine,  all  the  poles  being  excited; 
consequent  pole  motors  usually  produce  sparking  at  the  commu- 
tator and  have  other  drawbacks.  The  bearings  on  motors  are  be- 
ing made  long,  and  a  length  of  8  inches  on  a  30-hp  motor  is  not 
i-ncommon.  While  an  inclosed  motor  is  used  for  tramway  work, 
the  best  practice  for  elevated  railway  and  heavy  electric  railways 
tends  tow^ard  leaving  the  motor  case  open  as  much  as  possible  to 
ventilate  the  motor  by  cooling.  The  universal  method  ot  opening 
street  railway  motors  is  now  to  swing  the  lower  half  downward 
and  provide  means  by  which  the  armature  may  be  retained  in 
either  half  at  pleasure.  Strenuous  efTorts  have  been  made  by  mod- 
ern designers  to  increase  the  efficiency  of  railway  motors,  but  it 
remains  at  about  85  per  cent.,  though  in  some  cases  as  high  as  92 
per  cent  has  been  claimed.  The  preferred  practice  in  armature 
coils  winding  is  to  have  separate  coils  capable  of  being  slipped  on 
the  core.  While  this  makes  rather  a  long  armature,  it  reduces  the 
amount  of  useless  wire  on  the  armature  and  makes  it  easy  to  insert 
new  coils.  Practically  all  armature  cores  are  now  toothed,  and  mod- 
ern practice  seems  to  tend  to  reducing  the  armature  diameter  and 
the  number  of  slots,  and  increasing  the  number  of  conductors 
per  slot.  Spur  gearing  is  used  exclusively,  but  the  author  states 
that  worm  gearing  has  never  received  a  fair  trial.  The  table  ac- 
companying the  article  gives  the  chief  dimensions,  weights,  etc.,  of 
the  principal  American  railway  motors. 

TRACTION  MOTOR.— "St.  R'y  Jour.,"  September.— A  de- 
scription of  the  G.  E.  55  motor.  It  is  of  175  horse-power,  and  is 
designed  for  elevated  and  underground  railroads,  as  well  as  high- 
speed inttrurban  lines.  As  it  is  not  intended  for  surface  service,  it 
is  less  protected  from  dust  than  the  usual  type,  and  is  consequently 
better  ventilated.  The  magnet  frame  is  cast  in  one  piece,  and  at 
each  end  is  a  bored-out  opening  large  enough  to  allow  the  removal 
ot  the  armature,  field  coils  and  magnet  pole  pieces,  which  are  bolt- 
ed to  the  inside  of  the  frame.  The  weight  of  the  motor  is  approxi- 
mately 5000  pounds.  (See  The  ElEcthk  al  World,  September  10, 
page  272.) 

LARGE  RAII-WAY  GENERATORS.-"St.  R'y  Jour.,"  Sep- 
tember.—Side  and  end  elevations  and  full  descriptions  with  main 
dimensions  of  a  generator  built  (r>r  Boston,  of  2700  kw  nominal 
capacity,  but  capable  of  working  up  to  a  much  greater  amount  if 
overloaded.  lis  approximate  weight,  without  engine  shaft,  is  .300.- 
000  poundt;  the  armature  will  weigh  i.s.ooo  pounds;  the  shaft  is  i^ 
inches  in  diameter;  the  field  magnet  has  twr-nty-four  poles  and  is  21 
(cct  H  inchci  in  height;  it  is  of  steel  and  hollow;  the  armature  is 
15  feet  6  inches  in  diameter.     fScc  page  301,  this  issue.) 

DOUBLE  TRUCK  CARS  IN  NEW  YORK.— "St.  R'y  Jour." 
September.— A  large  three-page  inset  shows  plan,  end  and  side- 
half  •■li-vaiions  and  sections  and  details  ot  the  ty|)e  of  long 
,),     ■  •  ;    c-ir  adopi'vl  as  Htandard  by  Metropolitan  .Street  Rail- 

v^  MV  of   New  York,  for  use  on  its  electric  conduit  lines. 

i  I,.   .  ..1   ,.i.lv  is  A  feet  long,  or  .36  Icct  over  all. 

RAIL  BONOS.— "St.  R'y  Jour.."  September.— An  extended 
description,  with  illustrations,  of  the  principal  rail  bonds  on  the 
market  at  present.     Twenty  forms  arc  described  and  illustrated. 


STREET  RAILWAY  CONDITIONS  AND  FINANCIAL 
RLSULTS  IN  METROPOLITAN  BOSTON.— "St.  R'y  Jour.," 
.September. — Statistics  of  the  cost  of  operation  and  construction, 
with  an  analysis  of  some  of  the  operating  expenses  of  the  difTer- 
cnt  street  railway  systems  in  metropolitan  Boston;  the  figures  in 
the  tables  are  arranged  according  to  the  magnitude  of  the  com- 
panies' operations.  The  article  is  illustrated  with  a  large  number 
of   maps. 

NEW  YORK,  NEW  HAVEN  &  HARTFORD  R.  R.  CO. 
Heft.  "St.  R'y  Jour.,"  September. — He  mentions  the  electric  ex- 
tensions made  by  this  company  during  the  past  year  at  Hartford, 
New  Britain  and  Nantasket;  all  of  these  extensions  use  the  third- 
rail  system.  The  company  has  also  equipped  with  the  trolley  sys- 
tem a  branch  line  8  miles  in  length  near  Stamford;  this  line  was 
formerly  operated  by  steam  power,  and  the  trolley  system  is  used 
principally  because  the  company  wanted  to  make  it  possible  to  run 
the  cars  over  the  tracks  of  the  Stamford  street  railway  system  for 
a  short  distance  in  Stamford;  the  article  is  devoted  chiefly  to  this 
new  Stamford  installation.  The  car  bodies  are  37  feet  over  all,  and 
equipped  with  two  175-hp  motors  each;  the  cars  make  a  speed  of 
50  miles  per  hour  on  level  track;  the  chief  feature  of  the  novelty 
in  the  railway  is  the  truck;  by  moving  four  bolts  the  upper  half  of 
the  truck,  with  the  car  body,  can  be  raised,  allowing  the  four 
wheels,  with  the  motors,  to  be  run  out  from  below.  The  spring 
suspension  for  the  motors  is  entirely  separate  from  the  spring  sus- 
pension for  the  car  bodies;  this  enables  the  latter  to  be  gradu- 
.'ited  to  any  extent  desired,  making  a  very  easy  riding  car.  The 
axles  are  hollow  and  of  open  hearth  steel;  they  have  a  diameter  ot 
from  5.5  to  8  inches;  the  diameter  of  the  bore  extending  through 
the  axle  is  1.5  inches.  Two  bonds  are  used  at  each  joint;  the  bond 
terminals  are  of  the  "crown"  type,  but  the  steel  pins  by  which  they 
are  attached  to  the  rail  are  forced  through  by  a  special  to.ol  and 
not  driven  through  by  a  hammer,  as  usual. 

LONG-DISTANCE  POWER  TRANSMISSION  PLANT  AT 
MONTPELIER.  VT.,  WITH  BATTERY  AUXILIARY.— "St. 
R'y  Jour.,"  September. — Barre  and  Montpelier  are  9  miles  apart, 
and  are  connected  by  an  electric  railway,  operating  five  cars;  the 
running  time  between  the  two  cities  is  forty-five  minutes.  Current 
is  supplied  from  water  power  8  miles  from  the  nearest  point  on 
the  line,  and  is  transmitted  to  a  sub-.station  near  the  middle  point 
of  the  railway  by  the  three-phase  system  at  6300  volts  and  a  fre- 
quency of  120;  two  150-kw  step-up  transformers  arc  used  at  the 
water  power  station,  and  are  connected  with  the  sub-station  trans- 
formers by  three  No.  6  rubber-covered  wires.  At  the  sub-station 
the  current  is  reduced  from  630a  volts  three-phase  to  480  volts  two- 
phase  by  step-down  transformers,  and  then  to  550-volt  direct-cur- 
rent by  a  150-kw  rotary  converter  for  the  line.  The  direct-current 
side  of  the  rotary  converter  is  compound  wound  to  suit  the 
working  voltage  of  the  battery  under  the  widely  fluctuating  loads, 
so  that  the  battery  will  keep  up  the  fluctuations  without  the  aid  of 
a  booster;  as  a  result  no  feeders  are  required  on  the  trolley  line. 
This  line  has  just»been  put  in  operation,  and  is  said  to  be  the  fir;,t 
e^cample  in  the  United  States  of  an  electric  railway  operated  ex- 
clusively  from   rotary   converters  with   storage  battery  auxiliaries. 

THE  TRAMWAY  SYSTEM  OF  BRISBANE.  AUSTR.A- 
LIA.  Brown.  "St.  R'y  Jour.,"  September. — This  system  is  about 
25.5  miles  in  length,  and  has  recently  been  built.  The  power  sta- 
tion contains  three  450-hp  compound-condensing  engines,  each  di 
rectly  connected  to  a  400-hp  generator.  The  article  is  fully  illus- 
trated. 

BOSTON  ELEVATED  RAILWAY  COMPANY.— "St.  R'y 
Rev.,"  August  15. — A  long,  illustrated  article  on  the  lines  of  this 
company,  which  controls  all  the  street  railway  lines  in  Boston 
and  ten  other  cities  and  towns  in  the  suburbs. 

NEW  ELEVATED  RAILWAY  IN  BOSTON.— "St.  R'y 
Jour.."  September. — A  brief  article  outlining  the  engineering  fea- 
tures of    the  proposed  electric  elevated  railway  in  Boston. 

BOSTON  SUBWAY.— "St.  R'y  Rev.,"  August  15.— A  brief,  il- 
lustrated article  on  this  subway. 

THE  BOSTON  SUBWAY.— "St.  R'y  Jour.,"  September.— An 
extended  article  on  this  subway. 

Installations,  Systems   and  Appliances. 

TIME  SWITCH  METIKJD  OF  CllAKtilNti.  Gibbings. 
Lond.  "Elec,"  August  19. — In  this  continuation  of  his  serial  on  the 
commercial  and  business  aspects  of  munici])al  electrical  supply 
(see  "Digest"  June  25),  he  describes  niiil  discusses  the  lime  switch 
iiielhod  f)f  charging  and  the  Manchester  system.  In  (he  latter 
city  the  five-wire  system  is  used;  there  arc  two  altenKitive  meth- 
ods of  charging,  one  a  uniform  rate  of  12  cents  per  unit  and  the 
other  a  fixed  charge  per  annum  per  lamp  installed  in  addition  to  a 
charge  per  unit  as  registered  on  the  meter;  tables  are  given  com- 
])aring  the  two  systems. 

COMMON  RiVrURN  I'OK  TWO-PIIASI".  SYSTEM.— Tond. 
"l-'lec.  Eng.."  August  26. —  Brief  discussions  of  the  advantages 
and  disadvantages  of  a  common  return  in  Ihe  two-phase  system 
for  sup|)lying  power  and   light. 

Rllh:OSTATS.--"L'l'.rlairagc  Elcc,"  August  6.-  Uri.f.  illus- 
trated descriptions  of  motor-slarliiig  and  arc  lamp  rheostats  and 
resistances,  as  made  by  a  l-'rcnch  company. 

Wires,  Wiring  and  Conduits. 

WIRING  A(('i:SS(  )KII'.S  lliindli.iusrn  "Lick  /oil  ."  Au- 
gust 25. — A  reprint  of   a  long  paper,  coMt.iitnrig  many  illustrations. 
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read  at  the  recent  annua!  meeting  of  the  Union  of  German  Elec- 
tricians; it  refers  to  the  various  accessories  developed  and  used  by 
the  Siemens  &  Halske  Company,  some  of  which  are  not  new. 
The  greater  portion  of  the  paper  refers  to  the  illustrations,  and 
cannot,  therefore,  be  abstracted.  In  referring  to  fuse  wires  he 
mentioned  the  fact  that  his  company  had  used  silver  wires  in  place 
of  lead,  but  that  lor  certain  practical  considerations  this  has  again 
been  abandoned  in  favor  of  a  more  suitable  metal.  For  currents 
up  to  30  amperes  and  voltages  from  250  to  500  the  lead  fuses  of 
his  company  can  be  used  by  putting  two  in  series;  with  a  short 
circuit  both  will  then  fuse  simultaneously,  each  taking  care  of  half 
of  the  energy;  with  an  overload,  however,  generally  only  one  will 
blow,  as  it  is  practically  impossible  to  have  them  both  exactly 
alike,  and  in  these  cases  the  fusing  of  one  is  sufficient;  this  was 
found  to  answer  well  at  500  volts.  Materials  used  for  inclosing  the 
fuses  differ  considerably  in  their  properties;  many  of  those  that 
are  quite  refractory,  such  as  porcelain,  glass,  etc.,  are  not  suitable 
because  they  not  only  fuse  but  even  become  conductors  in  that 
condition;  on  the  other  hand,  materials  such  as  w'ood,  paper,  hard 
rubber,  etc..  which  are  not  fireproof,  are  especially  well  adapted 
to  resist  the  effects  of  a  short-circuiting  arc.  but  they  are  not  suit- 
able when  there  is  a  more  prolonged  generation  of  heat;  the  ma- 
terials which  answer  both  requirements  best  appear  to  be  plaster 
of-paris  and  cement,  the  latter  being  giveti  the  preference.  He 
then  discusses  the  question  of  non-interchangeable  fuses,  illus- 
,  trating  the  devices  used.  The  other  illustration  refers  chiefly  to 
branch  connections. 

Electro-Physics  and  Magnetism. 

CURRENT  RUSHES  IN  TRANSFORMERS.  Hay.  Lond. 
"Elec.  Rev.,"  August  26. — The  initial  stages  of  any  forced  periodic 
disturbance  are  known  to  differ,  sometimes  very  materially,  from 
the  ultimate  steady  state;  when  an  alternating  voltage,  for  in- 
stance, is  introduced  into  an  inductive  circuit  there  will  in  general 
be  highly  distorted  initial  waves,  the  amount  of  distortion  depend- 
ing on  the  phase  of  the  voltage  at  the  closing  of  the  circuit;  the 
insulation  of  a  transformer,  for  instance,  is  in  danger  of  bemg 
broken  down  by  this  initial  current  rush  at  the  instant  of  switch- 
ing on.  In  the  present  article  he  develops  a  theory  of  the  impul- 
sive current  rushes  in  transformers,  after  a  brief  reference  to  other 
articles  on  the  subject.  No  conclusions  are  drawn  in  the  present 
portion. 

NEW  RADIO-ACTIVE  SUBSTANCES.  P.  and  S.  Curie. 
"L'Eclairage  Elec."  August  6. — A  reprint  of  an  Academy  paper. 
They  found  that  certain  minerals  containing  uranium  and  thorium 
Ere  very  active  in  the  emission  of  Becquerel  rays,  the  activity  be- 
ing even  greater  than  that  of  uranium  or  thorium,  and  it  was 
thought  that  this  was  due  to  some  other  very  active  substance  in- 
cluded in  these  minerals,  as,  for  instance,  in  pitch-blende,  the 
protoxide  of  uranium.  They  suggest  that  this  may  be  a  new 
element,  and  if  its  existence  can  be  confirmed  the  discovery  of  it 
was  due  to  its  production  of    Becquerel  rays. 

CATHODE  RAYS.  Villard.  "L'Eclairage  Elec,"  August  6.— 
A  reprint  of  an  Academy  paper  on  the  emission  and  propagation 
of    these  rays. 

COLORED  PHOTOGRAPHS  BY  ACTINO  ELECTRI.C- 
ITY.  Delvalez.  "L'Eclairage  Elec,"  August  13. — A  short  Acad- 
emy note  describmg  the  following  process:  If  a  plate  of  brass 
forming  a  parasitic  electrode  is  immersed  in  a  mixture  of  the  ace- 
tate of  copper  and  lead  and  a  current  be  passed  through  the  liquid 
colored  images  will  be  produced,  due  to  the  deposition  of  the 
peroxide  of  lead;  if  different  points  of  a  plate  of  brass  are  unequal- 
ly illuminated,  local  currents  will  circulate  in  the  liquid,  the  cir- 
cuits of  which  are  closed  through  the  plate;,  these  currents  pro- 
duce electrolysis — that  is.  will  deposit  peroxide  of  lead  at  certain 
parts  and  those  points  which  are  equally  illuminated  will  have  iden- 
tical colors;  the  colors  vary  with  the  amount  of  illumination.  Ex- 
periments verified  this  deduction.  The  deposits  observed  w'ere  not 
caused  by  differences  of   temperature. 

RESISTANCE  OF  ALLOYS.— Lond.  "Elec  Rev.."  August  26. 
— An  editorial  reference  to  a  recent  article  by  Shaw  in  "Nature." 
August  II,  in  which  he  discusses  the  behavior  of  alloys  with  regard 
to  their  resistances  at  low  temperatures,  the  subject  being  treated 
theoretically;  he  considers  the  subject  in  the  light  of  the  micro- 
structure  of  alloys. 


PROPERTIES  OF  THE  VAPORS  FROM  THE  CARBON 
-^RC.  Merritt  and  Stewart.  "El'ty."  September  7. — A  brief  ab- 
stract of  an  A.  A.  A.  S.  paper.  They  found  that  the  vapors  from 
an  arc  light  behaved  almost  exactly  like  gases  which  have  been 
acted  on  by  X-ravs,  with  respect  to  their  power  of  discharging  an 
electrified  body,  the  only  difference  being  that  these  gases  retain 
their  discharging  power  longer.  When  the  vapors  are  drawn  from 
the  arc  through  a  tube  and  caused  to  pass  between  a  charged  body 
and  one  which  is  grounded  the  former  will  gradually  lose  its 
charge,  but  the  discharging  current  is  not  proportional  to  the  volt- 
age, as  it  increases  less  rapidly  than  the  latter  and  approaches  a 
limiting  value.  The  discharging  property  is  greatly  increased  if 
the  vapor  of  water  is  introduced  into  the  arc.  The  phenomena  ob- 
served may  be  explained  on  the  assumption  that  the  air  is  ionized 
by  passing  through  the  arc — that  is.  the  molecules  of  the  air  are  to 
some  extent  torn  apart  so  as  to  form  positive  and  negative  ions 
like  in  electrolysis.     It  is  thought  that  the  experiments  probably 


have  an  important  bearing  on  the  theory  of  conduction  in  the  elec- 
tric arc. 

CATHODE  RAYS.  Merritt.  "El'ty,"  September  7.— A  brief  ab- 
stract of  an  A.  A.  A.  S.  paper  on  the  magnetic  deflection  of  dif- 
fusely retlected  cathode  rays.  He  measivred  the  deflection  of  the 
so-called  para-cathodic  rays  in  a  given  magnetic  field  and  compared 
it  with  the  magnetic  deflection  of  the  direct  cathode  rays  in  the 
same  tube,  but  could  detect  no  difference  in  the  behavior  of  these 
two  sets  of  rays.  He  is  therefore  of  the  opinion  that  the  para- 
cathodic  rays  are  really  the  same  as  cathode  rays,  and  result  from 
diffuse  reflection. 

COHERERS.  Arons.  "El'ty,"  September  7. — A  reprint  of  the 
abstract  noticed  in  the  "Digest"  August  20. 

Electro-Chemistry  and  Batteries. 

ELECTROMETALLURGY.  Ashcroft.  Lond.  •■Elec,"  August 
IQ. — A  long  abstract  of  his  recent  paper  on  his  method  of  treating 
the  Broken  Hill  sulphide  ores  by  the  wet  extraction  process  and 
the  electrolytic  deposition  of  zinc;  this  is  the  paper  referred  to  in 
the  "Digest"  of  September  10.  His  process  was  tried  in  Australia  at 
an  expense  of  one  and  a  quarter  million  dollars,  and  has  finally 
been  abandoned:  the  paper,  however,  is  of  interest  as  an  account  of 
the  novel  and  extensive  metallurgical  work.  The  original  process 
consisted  in  treating  the  roasted  mixed  sulphides  with  a  ferric 
chloride  solution;  in  the  electrolysis  of  the  crude  zinc  chloride  thus 
obtained  with  the  removal  of  zinc  as  a  metal,  and  the  dissolution 
of  iron  and  its  oxidation  to  ferric  chloride  in  anode  compartments, 
thus  returning  the  ferric  chloride  required  in  the  extraction  bath; 
the  latter  portion  was  fin3lly  abandoned,  and  the  process  became 
one  of  the  simple  extraction  of  zinc  from  the  roasted  ore  with 
sulphuric  acid,  and  the  electrolysis  of  the  resulting  solution  of 
zinc  sulphate.  Much  good  work  was  done  in  the  determination  of 
the  conditions  necessary  for  obtaining  a  good  deposit  of  zinc.  Edi- 
torially it  is  thought  that  at  best  there  would  be  only  a  modest 
margm  of  profit  owing  to  the  decline  of  the  value  of  silver  and 
the  fact  that  the  value  of  electrolytic  zinc  is  not  much  greater  than 
that  of   ordinary  zinc. 

ELECTROMETALLURGY.  Tommasi.  Lond.  "Elec,"  Au- 
gust 26. — An  article  on  a  process  of  extraction,  separation  and  re- 
fining of  metals,  chiefly  of  silver-lead,  in  w-hich  he  endeavors  to 
show  that  there  is  a  margin  of  profit  in  electrolytic  refining  greater 
than  that  in  the  usual  processes:  the  advantage  is  proportionately 
greater  the  smaller  the  amount  of  silver.  He  describes  his  process 
with  the  aid  of  illustrations,  and  makes  tabulated  estimates  of  the 
cost.  Editorially  it  is  thought  that  the  figures  need  considerable  re- 
vision. His  method  consists  essentially  in  receiving  the  refining 
metal  on  a  revolving  disc  cathode,  from  which  the  spongy  deposit 
is  scraped  off:  an  acetate  bath  is  used,  which  is  said  to  contain 
certain  secret  ingredients.  The  lead  is  obtained  in  a  finely  divided 
state. 

ELECTROLYTIC  IRON.  Haber.  Lond.  "Elec.  Rev.."  August 
26. — An  abstract  of  the  article  noticed  in  the  "Digest"  April  2  and 
June  25. 

ELECTROLYTIC  DEPOSITION  OF  GOLD.  Wohlwill. 
Lond.  "Elec.  Rev.,"  August  26. — An  abstract  of  the  article  noticed 
in  the  "Digest"  April  16. 

ELECTROLYSIS  OF  ALKALINE  CHLORIDES.  Kellner 
"Zeit.  fuer  Elek.."  August  14. — A  brief  abstract  of  his  recent 
Chemical  Congress  paper.  It  seems  to  be  general  in  character,  dis- 
cussing the  various  methods,  but  more  particularly  the  use  of  the 
mercury  cathode. 

AFFINITY  OF  BASES  AND  ACIDS.  Hollard.  "L'Eclairage 
Elec,"  August  13. — A  short  article  on  the  affinity  of  bases  and 
acids  and  the  phenom.ena  of  electrolytic  dissociation.  He  deduces 
the  following  laws:  "The  accumulation  of  electro-negative  groups 
in  the  neighborhood  of  the  hydrogen  of  an  acid  increases  in  gen- 
eral its  dissociation  constant,  and  the  accumulation  of  electro- 
positive groups  diminishes  it.  The  accumulation  of  electro-positive 
groups  in  the  neighborhood  of  the  group  O  H  of  a  base  increases 
in  general  its  dissociation  constant,  and  the  accumulation  of  elec- 
tro-positive groups  diminishes  it." 

IONIC  REACTIONS.  Kue.ster.  Lond.  "Elec  Rev.,"  August 
26. — An  abstract  of  the  original  article  noticed  in  the  "Digest" 
July  16. 

SUGAR  REFINING.— "Zeit.  fuer  Elek.,"  August  21.— A  note 
on  the  Say-Gramme  process,  which  is  being  tried  at  Piesdorf.  The 
article  is  not  technical  in  character:  for  treating  daily  250  tons  of 
beets  250  horse-power  are  said  to  be  required,  and  the  amount  of 
sugar  remaining  in  the  liquor  is  reduced  to  one-fifth  of  that  in  the 
ordinary  process. 

OZONE.^Lond.  "Elec  Rev.."  August  26. — .\  short,  illustrated 
article  on  the  Andreoli  ozonizers.  other  similar  descriptions  oi 
which  have  already  been  noticed  in  the  "Digest." 

CONGRESS  OF  APPLIED  CHEMISTRY.— "Zeit.  fuer 
Elek.,"  August  14. — A  report  of  the  third  international  congress, 
which  was  held  in  Vienna  in  July;  short  abstracts  of  the  papers 
are  given;  these  are  noticed  under  their  respective  headings. 

JACQUES  CARBON  BATTERY.  Langley.  "Jour.  Frank. 
Inst.,"  September. — An  article  giving  the  results  of  the  investiga 
tions  of  Rosewater  and  Oldham;  the  article  is  practically  the  samt- 
as  the  one  which  was  abstracted  in  the  "Digest"  June  4.  The  tabu- 
lated figures  have  been  reduced  to  curves;  the  curves  of  volts  and 
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temperatures  approach  and  recede  each  other— that  is,  when  the 
temperature  goes  up  the  vohs  drop;  the  e.  m.  f.  produced  by  car- 
bon against  iron  is  not  materially  greater  than  iron  against  iron; 
this  is  distinctly  opposed  to  Jacques'  theory.  To  again  test  this 
theory  he  put  some  sodium  nitrate  into  the  melted  alkali,  but  ob- 
tained a  diminished  instead  of  an  increased  e.  m.  f.  The  experi- 
ments showed  that  the  cause  of   the  current  is  thermo-electric. 

LEAD-ZINC-CADMIUM  STORAGE  BATTERY.— ■'El'ty," 
September  7. — A  reprint  of  the  article  noticed  in  the  "Digest"  last 
week. 

CYANIDE  PROCESS.  Richards.  "Cassier's  Mag.,"  September. 
A  short  article  describing  and  discussing  this  process  and  its  ap- 
plication, from  a  technical  standpoint.  There  are  about  forty 
cyanide  plants  in  the  Transvaal,  twenty-five  in  the  United  States 
and  several  in  Australia  and  Xew  Zealand;  the  value  of  the  gold 
annually  extracted  by  these  plants  is  nearly  $15,000,000.  A  few  il- 
lustrations are  given  of  various  plants.  In  conclusion  he  points  out 
the  directions  in  which  this  process  is  being  improved. 

ELECTRO-SYNTHESIS.     Mixter.    "Am.  Jour,  of    Sc,"  Sep- 
teraber.— A  second  paper  on  this  subject,  describing  researches. 
Units,  Measurements  and  Instruments. 

ALTERNATING  CURVE  RECORDER.  Callendar.  Lond. 
"Elec,"  August  26. — A  description  of  a  new  apparatus,  which  is 
intended  to  reduce  the  labor  of  the  determination  of  such  curves, 
as  it  draws  these  quite  automatically  in  the  form  of  a  continuous 
pen  and  ink  curve;  it  can  be  set  to  record  the  curve  every  half  hour 
throughout  the  day,  and  may  be  left  entirely  to  itself;  it  is  capable 
of  very  accurate  work.  It  consists  essentially  of  a  recording  po- 
tentiometer, working  in  conjunction  with  a  cycle  contact  maker; 
by  means  of  a  sinjple  worm  gearing  the  contact  brushes  are  re- 
volved slowly,  and  the  point  of  the  cycle  which  is  to  be  deter- 
mined is  continuously  varied  with  the  motion  of  the  record  sheet, 
so  as  to  form  a  continuous  curve.  The  recording  pen.  which  is  of 
the  usual  kind,  is  attached  to  the  sliding  contact  of  a  delicate  relay 
on  the  potentiometer  bridge  wire;  this  relay  is  made  to  actuate  a 
pair  of  motors  in  such  a  way  as  to  keep  the  sliding  contact  always 
at  the  balancing  point.  The  dfum  is  of  the  usual  kind,  and  may  be 
made  to  revolve  once  an  hour.  (No  illustrations  are  given  other 
than  some  samples  of  curves).  The  recording  potentiometer  is 
briefly  described;  it  was  found  that  a  very  delicate  relay  was  required 
and  had  to  be  constructed  especially  for  this  purpose.  He  hopes  to 
exhibit  the  apparatus  at  the  next  British  Association  meeting  at 
Bristol.  The  cycle  contact  maker  and  the  synchronous  motor  are 
both  briefly  described;  he  found  that  the  resistance  of  the  cycle 
contact  was  a  matter  of  considerable  importance.  The  curves 
shown  were  drawn  with  a  rough,  experimental  apparatus,  and  do 
not  show  the  capabilities  of  the  method;  one  pair  shows  the  volt 
and  current  curves  on  the  primary  of  a  transformer;  these  were 
verified  indirectly  by  comparison  with  curves  determined  in  other 
ways,  and  were  found  to  be  at  least  as  accurate  as  those  obtained 
by  a  much  more  laborious  method.  Another  curve  shows  the  dis- 
charge of  a  small  storage  battery  through  a  constant  resistance; 
another  shows  the  kilowatt  output  of  a  large  isoo-kw  street  railway 
generator,  in  which  quite  rapid  fluctuations  were  recorded.  It 
could  be  made  much  more  sensitive  by  increasing  the  sensitiveness 
of    the  relay. 

THE  GALVANOMETER  IN  THE  BRIDGE  SYSTEM.  Mur- 
phy. Lond.  "Elec,"  August  26. — He  describes  some  experiments 
made  to  get  an  idea  of  the  current  necessary  when  comparing  re- 
sistances by  the  bridge  method,  in  order  to  secure  a  certain  power 
of  appreciation  under  different  conditions  of  resistance  and  galva- 
nometer efficiency;  the  results  are  said  to  be  rather  remarkable  and 
noteworthy.  Two  Thomson  and  one  Sullivan  marine  galvanome- 
ters were  used,  and  the  results  are  plotted  in  curves,  which  arc  re- 
produced and  which  show  a  departure  from  what  would  have  been 
expected;  he  found  that  whatever  the  resistance  and  the  galvanom- 
eter characteristic,  the  higher  the  ratio  arm  resistance,  the  less 
the  battery  current  required;  also  that  the  suspended  coil  galva- 
nometer (like  the  Sullivan)  occupies  a  position  in  the  order  of 
nurit  which  is  not  justified  bv  either  its  resistance  or  its  figure  of 
merit,  in  which  two  respects  h  is  lower  than  either  of  the  other 
instruments,  while  it  practically  holds  the  first  place  in  the  order 
of  efficiency  in  question.  These  apparent  anomalies  led  to  an  in- 
vestigation in  which  they  were  cleared  up  most  satisfactorily;  the 
principal  outcome  is  an  addition  and  important  reason  for  the  use 
of  the  d'Arsonval  type  of  galvanometer  for  bridge  work.  The 
TDca'.urcment  of  the  testing  power  in  terms  of  current  instead  of 
voltaic,  which  latter  was  the  condition  under  which  Kcnipc  inves- 
ti^atcd  the  bridge  problem,  leads  to  the  first  departure  from  pre- 
vious conclusion!!.  He  shows  how  the  Kcmpe  formula  is  to  be 
changed.  The  degree  of  inclination  of  the  curves  which  he  ob- 
tained is  a  measure  of  the.  rate  at  which  the  testing  current  must 
\,i  ■  '\  to  preserve  a  constant  degree  of   appreciation,  as  the 

f  'Stcd   increases.     The   results  obtained   by   experiments 

V  Hied  by  the  theory.    The  curves  arc  practically  straight 

b  '.in  readily  be  phittf-d   for  a  given   galvanometer.      His 

II  arc   that   the   ideal   bridge   galvanometer   will   be   such 

that  while  its  rcsinlancc  is  negligible,  its  figure  of  merit  is  infinite- 
ly high;  these  arc  antagonistic  requirements  in  the  fixed  coil  type, 
but  not  in  the  suspended  coil  type.  Could  a  galvanometer  be  con- 
structed with  a  figure  of  merit  o(  .soo  megs,  and  a  resistance  of 
I  ohtn,  the  battery  current  required  to  test  a  resistance  up  to  10.000 
ohms  would  not  differ  much  frf>m  4.1  mitli-amprrc  with  any  ratio, 
•""I   'he  sensibility  of    ihc  bridge  with   liighcr  currents   would   be 


proportionately  great.  The  heating  of  the  bridge  coils  with  cur- 
rents, at  present  necessary,  seriously  interferes  with  the  accuracy  of 
tests. 

COMPARISON  OF  LOW  RESISTANCES.  Fisher.  Lond. 
"Elec,"  August  26. — A  communication  in  reply  to  that  of  Callen- 
dar, noticed  in  the  "Digest"  August  27.  Callendar  claimed  that 
thermo-electric  effects  existed  when  resistances  are  compared  by 
means  of  the  potentiometer;  Fishar  claims  that  with  the  Crompton 
standards  of  resistances  these  thermo-electric  effects  do  not  arise. 
The  rest  is  not  of   general  interest. 

NEW  POST  OFFICE  BRIDGE.— Lond.  "Elec."  and  "Elec. 
Rev.,"  August  26. — A  brief,  illustrated  description  of  an  improved 
form  of  this  instrument,  which  has  been  a  Government  standard 
for  about  twenty  years;  the  improvements  are  chiefly  in  detail. 

STANDARD  CELL.  Jaeger.  "L'Eclairage  Elec,"  August  13.— 
Abstracts  of  two  papers,  one  from  the  "Wied.  Ann.,"  63,  page  354. 
on  the  modification  of  the  sulphate  of  zinc  in  the  Clark  cell,  and 
the  other  from  Vol.  65,  April,  on  the  e.  m.  f.  of  the  cadmium  amal- 
gam cell,  both  of    which  articles  have  already  been  referred  to. 


DETERMINING  THE  FREQUENCY  OF  ALTERNATING 
CURRENTS.  Kinsley.  "El'ty,"  September  7.— A  brief  abstract 
of  an  A.  A.  A.  S.  paper,  in  which  he  mentions  the  various  methods 
depending  on  the  vibration  of  a  wire  acted  upon  by  a  magnet  in 
circuit,  the  tension  on  the  wire  being  varied;  also  of  making  the 
air  in  a  tube  vibrate  in  unison  with  a  telephone  connected  with 
the  circuit,  the  effective  length  of    the  tube  being  varied. 

Telegraphy,  Telephony  and  Signals. 

SUBMARINE  TELEGRAPHY.  Fahie.  Lond.  "Elec  Eng.," 
August  26. — The  beginning  of  an  article  on  the  archaeology  of 
submarine  telegraphy,  which  is  supplementary  to  the  recent  book 
by  Bright,  which  gave  very  few  references  to  the  pre-practical  his- 
tory of  submarine  telegraphy.     He  begins  with  the  date  1795. 

SIGNALLING  IN  THE  GERMAN  NAVY.  Pontifex.  Lond. 
"Elec.  Eng.,"  August  26. — A  brief,  illustrated  description  of  the 
system  of  signalling  with  incandescent  lights,  devised  by  Kaselov- 
ski.  It  is  operated  by  various  combinations  of  the  lamps,  and  has 
been  adopted  by  the  German  Navy.  The  principal  features  are  that 
only  one  switch  key  is  used;  that  the  movement  of  the  key  breaks 
both  poles  of  the  circuit;  that  it  is  mechanically  rigid,  and  that  it 
is  not  affected  by  dampness.  A  key  moves  around  a  centre  like  a 
crank,  and  may  be  depressed  into  any  of  a  number  of  different 
notches;  the  various  combinations  are  determined  by  the  position 
of  the  key,  and  the  circuit  is  made  and  broken  by  depressing  and 
raising  it.     It  appears  that  six  lamps  are  used. 

TELEPHONE  SYSTEM.  Bechtold.  "Zeit.  fuer  Elek.,"  Au- 
gust 14. — An  illustrated  description  of  his  method  of  connecting  a 
succession  of  telephones  to  a  single  line  for  railroad  services,  so 
that  each  operator  can  talk  only  with  the  two  neighboring  sta- 
tions; the  result  is  accomplished  by  means  of  induction  coils. 

TELEPHONY  IN  ROME.  Battandier.  "Cosmos,"  August  6. 
A  brief,  illustrated  description  of   the  telephone  station  in  that  city. 

WURTEMBURG.— "Elek.  Zeit.,"  August  25.— Extracts  from 
the  telephone  statistics  for  that  country  up  to  the  end  of  last  year. 

TELEPHONE  STATISTICS  OF  EUROPE.— "Eng.  News." 
September  I. — A  short  table  from  a  consular  report,  giving  the 
number  of  lines,  instruments,  and  the  number  of  inhabitants  per 
telephone.  In  the  latter  Sweden  heads  the  list  with  115;  then  comes 
Switzerland  with  129;  in  Germany  it  is  397,  and  in  France  1216. 

INDEPENDENT  TELEPHONY  FOR  LARGE  CITIES. 
Fisk.  "West  Elec,"  September  3. — A  short  article  proposing  an 
ideal  exchange  for  a  city  like  Chicago,  to  be  operated  in  connection 
with  the  independent  tcle])hone  companies.  The  chief  drawliack  of 
these  companies  is  their  inability  to  furnish  long-distance  service 
to  the  large  cities. 

RELAY  RESISTANCE.— "Teleg.  Age,"  September  i.— A  dis- 
cussion of  Hewett's  article  (see  "Digest"  September  3),  followed 
by  a  reply  by  the  original  author. 

Miscellaneous. 

FOG  Diss: PATOR.— "El'ty."  September  7.— An  editorial  ref- 
erence to  a  recent  article  by  Mc\die,  in  which  he  expresses  "the 
belief  that  fogs  at  sea  may  be  dissip.ited  by  the  method  suggested 
some  years  ago  by  Lodge,  who  reccinimends  the  use  of  very  pow- 
erful innuence  machines,  one  pole  of  which  is  connected  to  Ihc 
mast,  thus  coagulating  the  fog,  which  then  falls  as  rain.  He  thinks 
the  time  has  now  come  when  this  suggestion  should  be  tried.  It  is 
hardly  to  be  expected  that  the  fog  will  be  dissipated  at  .uiy  con 
sidcrablc  distance  from  the  vessel. 


MEETING  OF  AMER.  ASSN,  FOR  ADVANCEMENT  OF 
.SCIENCE. — "Science,"  .Seplembrr  2. — The  beginning  of  a  report 
cif  the  jirocecdings,  including  the  prcidential  address.  None  of  the 
papers  rriirinlcd  are  on  electrical  subjects. 

I.,EAGUE  OF  MUNICIPALITII'S.— "Prog.  Ago,"  Septem- 
ber I. — The  conlinualion  of  the  report,  including  re|)rinls  of  the 
papers,  of  the  iiroceeclings  of  the  second  annual  convention  of 
the   League   of    American    Municipalities. 

BOSTON.— "St.  K'y  Kev.."  August  15.— A  long  arti.io,  wiili 
numerous  good  illustrations,  giving  an  historical  sketch  of  this  city. 
This  is  fdlldwed  by  anulhi-r  li>ng  and  profusely  illustrated  article  by 
Whiting  on  the  story  of  lioslon. 
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Three  Large  Exhibits  at  the  Street  Railway  Convention. 

THE    EXHIBIT     OF    THE    WALKER    COMPANY. 

A  piece  of  apparatus  which  street  railway  men  from  large  cities  looked  at  with 
considerable  interest  as  foreshadowing  what  they  may  be  obliged  to  come  to 
some  time  was  a  section  of  the  Love  open-conduit  electric  road,  shown  in  the 
Walker  Company's  exhibit.  This  full-sized  section  is  the  same  that  was  shown 
at  the  Electrical  Exhibition  in  Xew  York,  and  described  in  The  Electrical 
World  of  May  14,  1898,  the  only  different  feature  being  the  omission  of  the  car 
body.  Two  15-L  motors,  similar  to  those  now  being  supplied  to  the  Brooklyn 
elevated  road,  were  shown,  as  well  as  two  of  the  new  33-S  street  railway  type. 
One  of  the  latter  was  shown  in  operation,  and  the  other  open  to  show  the  con- 
struction. The  main  features  of  construction  are  the  use  of  laminated  poles 
bolted  to  a  cast-steel  shell,  polar  extensions  holding  the  field  coils  in  place. 
The  features  of  the  armature  were  shown  by  four  in  different  stages  of  con- 
struction, showing  how  the  band  wires  are  sunk  below  the  level  of  the  ends  of 


taken  across  the  bus  bars.  To  prevent  the  fluctuations  of  the  voltage  in  this 
exciting  circuit  affecting  the  accuracy  of  the  instrument,  the  restoring  force  is 
also  magnetic  and  dependent  on  the  same  excitation,  so  that  any  variation  of 
the  voltage  in  the  exciting  circuit  affects  both  alike  and  leaves  the  indication 
unchanged.  This  electromagnetic  feature  prevents  the  instruments  being  af- 
fected by  any  permanent  demagnetizing  effect  of  heavy  bus  bars  in  the  immedi- 
ate neighborhood,  an  action  which  frequently  occurs  with  instruments  of  the 
permanent  magnet  type.  The  instruments  are  also  rendered  independent  of 
any  immediate  disturbance  from  the  neighboring  bus  bars  by  a  construction 
which  renders  them  static.  Dead-beat  movements  are  obtained  by  means  of  a 
foucault  current  brake  in  the  same  magnetic  field  that  gives  the  deflection.  With 
no  permanent  magnets  to  demagnetize  or  restoring  springs  to  weaken,  these 
instruments  should  be  about  as  unchanging  as  it  is  possible  to  make  them.  Mr. 
F.  M.  Kimball  and  C.  D.  Haskins  were  in  charge  of  the  installation  of  the 
exhibit  at  the  hall.  The  General  Electric  Company's  strongest  feature  at  the 
convention  was  what  it  termed  its  operative  exhibits,  consisting  of  the  many 
railway  and  other  electrical  plants  in  Boston  and  the  immediate  vicinity,  to 
which  it  was  intended  to  personally   conduct   parties  by  the  many  representa- 


Exhibit  of  the  Walker  Company. 


the  teeth,  by  making  the  teeth  beneath  them  shorter  than  the  others.  This 
absolutely  prevents  any  possibility  of  stripping  action  if  the  armatures  rub 
against  the  fields,  since  the  only  part  of  the  armature  that  can  strike  is  the 
core  teeth.  The  commutator  of  this  motor  was  shown  assemt>Ied  and  the  wires 
soldered  in  before  it  was  turned  up.  A  panel  mounted  on  an  easel  in  the 
exhibit  showed  all  parts  of  the  33-5  motor  complete  from  the  keys  and  set 
screws  to  the  connectors.  In  another- part  of  the  exhibit  was  the  standard  3-A 
trolley  and  base,  which  is  notable  for  the  ingenuity  displayed  in  the  avoidance 
of  patents  owned  by  competitors.  Two  of  the  eleven  styles  now  made  of  the 
Type  S  controller  were  on  exhibition  as  well  as  a  model  connected  up  with  a 
short  circuiting  switch  around  the  solenoids  to  show  the  reduction  in  the  arc- 
ing when  the  solenoids  are  in  action.  The  controller  itself  shows  one  recent 
change,  namely,  the  elimination  of  special  positions  of  the  reversing  switch  for 
cutting  out  either  one  or  the  other  of  the  motors,  this  being  effected  in  the 
new  model  by  hooking  back  the  contact  fingers  so  that  they  will  not  bear  on 
the  reversing  switch  segments.  A  new  style  of  this  controller,  fitted  for  an 
emergency  brake,  is  now  being  developed  by  the  Walker  Company,  but  unfor- 
tunately was  not  far  enough  along  to  be  shown  at  the  convention.  A  switch- 
board of  polished  slate,  showing  one  generator  and  two  feeder  panels  of  the 
Standard  Walker  construction,  stood  at  one  end  of  the  space,  and  was  con- 
nected up  with  the  motors  in  operation  and  also  with  seven  of  the  Walker  in- 
closed arcs.  A  large  amount  of  printed  matter,  circulars  and  photographs 
completed  the  exhibit,  which  was  looked  after  by  Mr.  H.  McL.  Harding,  J.  S. 
Anthony,  M.  D.  Law,  J,  D.  Moore  and  others. 

THE   ELECTRIC   RAILWAY    AROUND    THE    WORLD. 

The  General  Electric  Company  made  rather  a  new  departure  in  its  exhibit  at 
this  convention, showing  very  little  apparatus  of  interest,  but  making  a  spec- 
tacular display  in  the  line  of  a  globe  laid  out  to  represent  the  world,  with  a 
miniature  electric  railway  running  around  the  equator.  The  globe  itself  was  26 
feet  in  diameter,  covered  with  papier-mache,  accurately  mapped  out  and  studded 
with  miniature  incandescent  lamps  at  all  points  where  General  Electric  plants 
are  located.  The  various  countries  and  colonies  were  distinguished  by  the  na- 
tional flags,  and  the  stars  and  stripes  appeared  prominently  over  the  Philip- 
pines, the  Ladrones,  Hawaii  and  Porto  Rico.  The  miniature  lamps  were  nat- 
urally most  dense  in  the  United  States  of  America,  but  wherever  land  ap- 
peared above  the  ocean  there  was  almost  certain  to  be  a  lamp.  A  miniature 
car  electrically  lighted  ran  rapidly  on  a  narrow  platform  built  horizontally 
around  the  equator.  The  interior  of  the  globe  was  handsomely  furnished  and 
used  as  a  reception  room.  In  the  line  of  apparatus  the  General  Electric  Com- 
pany showfd  very  little.  Naturally  with  the  convention  at  the  headquarters 
of  Mr.  Caryl  D.  Haskins,  the  street  railway  integrating  wattmeter  was  well  to 
the  front,  and  was  shown  wired  up  to  a  controller,  and  motor  fitted  with  a  brake 
to  show  the  operation  of  the  meter.  The  only  new  apparatus  the  company 
showed,  but  a  line  which  will  probably  come  into  wide  use,  were  the  new 
indicating  measuring  instruments  for  switchboard  service.  These  are  intended  to 
give  as  accurate  results  as  the  highest  grade  switchboard  instruments  now  on  the 
market,  and  combine  in  their  design  several  new  features.  The  deflection  is  ob- 
tained by  a  Deprezd'Arsonval  movement,  but  the  magnetic  field,  instead  of  be- 
ing that  of  a  permanent  magnet,  is  that  of  an  electromagnet,  excited  by  current 


The  General  Electric  Company's  Exhibit. 

tives  of  the  company  attending  the  convention.  This  plan  could  not  be  carried 
out  in  full,  however,  owing  to  the  counter  attractions  provided  by  the  associa- 
tion and  its  entertainers.  The  company  distributed  a  neat  brochure  entitled 
"The  General  Electric  Company  at  Boston,"  giving  handsome  views  of  various 
power  stations,  the  subway  and  the  Lynn  works  of  the  company,  as  well  as  an 
illustrated  guide  to  the  city.  The  company  also  entertained  its  friends  at 
the  headquarters  at  the  Brunswick  Hotel. 

NO\'ELTIES    SHOWN    BY    THE    WESTINGHOUSE  ELECTRIC    COMPANY. 
No   one  with   ears   to  hear  could  escape  having  his  attention   called   to   the 
exhibit  of  the  Westinghousc  Company,  whenever  the  lightning  was  played  on 


A  Part  ut    ihk  Wksi  inouui  >h  Exhjhu. 


the  slogan  of  the  Westinghousc  Company,  "The  Name  of  Westinghousc  is  a 
Guarantee/'  which  was  mounted  in  metal  letters  on  large  plate-glass  panels,  and 
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connected   up   with   a  50-kw,   60,000-volt   transformer,   the    disruptive   discharges 
from  which  had  a  most  impressive  audible  and  visible  effect.     The  most  inter- 
esting   part     of    the     WestJnghouse     exhibit     and     perhaps     the     most     inter- 
esting feature  of  all   the   exhibits  to   street  railway   men   was   the   new   switch- 
board arrangement,  but  more  properly  the  switchboard  substitute,   one   equip- 
ment of  which  was  shown  in  operation.    A   system  of  this  kind  is  now  being 
installed  for  the  Consolidated  Traction  Company,  of  Pittsburg,  and  part  of  this 
system  was  borrowed  for  the  exhibition.     In  this  new  arrangement  the  current 
switching  and  circuit  breaking  apparatus,  instead  of  being  mounted  on  panels 
of  the  switchboard,  may  be  mounted  at  any  convenient  location,  whether  direct- 
ly accessible  to  the  machine  attendants  or  not,  and  is  controlled  by  compressed 
air  from  valves   mounted   in   pedestals   conveniently   placed   near   the   machines 
themselves.    These    handsome    cast-iron 
pedestals,  one  of  which  is  shown  in  an 
accompanying    illustration,   each    control 
one  generator  or  feeder.    The  generator 
pedestal  has  at  the  top  a  Weston  round- 
type   ammeter,    below   this    a   voltmeter 
switch,  below  this  two  handles  operating 
compressed   air   valves,   one   controlling 
the  main  generator  switch  and  the  other 
the    circuit    breaker,    and    below    these 
handles  a  rheostat  wheel  connected   by 
gearing   to    a    field   rheostat    below    the 
floor.    The    compressed    air    valves    are 
interlocking,    so    that    the    main    switch 
cannot    be     opened     when     the     circuit 
breaker   is   closed,   nor    can    the    circuit 
breaker  be  closed  except  while  the  main 
switch    is   open.    The    most    novel    part 
of  the  whole  system  is  the  circuit  break- 
er itself,  which,  instead  of  being  fitted 
with    knife    contacts,    closes    the    circuit 
through  a  lot  of  copper-leaf  springs,  the 
ends  of  which  bear  against  the  opposite 
terminal.    The   arc   of  the   opening   cir- 
cuit  is   taken   across    carbon    terminals 
and  the  breaker  can  be  closed  either  by 
the  compressed  air  from  the  pedestal  at 
a  distance  or  by  means  of  a  handle  lo- 
cated  upon    it.    The   triple-pole   double- 
throw    main    switch    has   also   the   same 
style    of    contacts,    making    the    switch 
much  more  easily  opened  or  closed  than 
those  with  knives  entering  tightly  bind- 
ing jaws.    The   throw-over  arrangement 
will   be   used   in   the   Consolidated   trac- 
tion work  for  the  two  sides  of  a  three- 
wire  system.    The  equipment  shown   in 
the   exhibit    was   rated   at   2000  amperes 
capacity,  and  has  been  tested  with  that 
current   at    2500  volts.    The   compressed 
air    was    supplied    for    the    system    by 
means  of  a  2^-hp  motor,  direct  coupled 
10   a   rotary   air  compressor   of   the    ec- 
centric   cylinder    and    wing-blade    type, 
the  .starting  and  stopping  of  the  motor 
being  controlled  by  an  automatic  switch. 
The  VVcstinghousc  Company  also  showed 
at     this     convention     some     alternating 
current    apparatus    consisting    of   a   500- 
volt,  25-kw   rotary   converter.    This  was 
driven   by  direct  current,  and   fed  from 
it«    alternating    current    end    an    alter- 
nating  current   induction    motor,   which 
in    turn    was   coupled   to   a   500-volt    ma- 
chine used  as  an  exciter  for  the  rotary. 
In  the  line  of  transformers,  besides  the 
high     voltage     one     mentioned     above, 
there  was  one  large  auto-transformcr  of 
i5-Ww    capacity    arranged    to    give    any 
voltage  from  80  volts  to  4000  in  steps  of 
five    volts,    this    being   accomplished    by 
mrnni  of  ncctions  variously  divided  and 
i.ijtprd  off,  the  divisions  being  arranged 
r   '.■.li;it    at    arc    the    divisions    on    a 
bridge   fo  get  any   desired 
In  the  line  of  itreet  rail- 
u.rf>     [tioiors    the    newest    thing    in    the 
Wesiinuhouac  exhibit  was  the  49-motor 
'  r.    The    winding 
ingenious,  bcin^ 
•htraight-out   and 
giving  the  coil 
•  u      iiK  '.  •  I     form;    that    i«. 

the   end   connection    i«   almott    Hlraight 
from    •lot    to    »lol.    The    other    motors 
'    the  iH-IJ,  o(  50  hoTftc-powcr, 

\.  of  js  horse  power.    Car  rhco»lat»  wound  up  with  iron  ribbon  iur* 
,  wtih  mica  insulation  .ind  c(i)inble  of  running  red 
'    colls,  innk   iJKhlninK   arrrslcrs,   tn^Klr  joint   fuse 
,    iich  and  aulomjitic  circuit   brcnkrr  nnd  Wurls  non- 
arcing  railway  lightning  arresters  were  aUo  «hown,  ihe  InMrr  being  exhibited 
under  fire  from   a  atatlc   machine.    An   illuslratcd   pamphlet    enllilcd    "Klectric 
.Street    Railway    llifitory,"    pictured    clr:irly    the   apparatus   cinslrucled    by    Ihe 
company  in  thit  motor  line.    The  exhititt  was  inslullrd  by  Mr,  I,.  K.  Imlay,  who 


was  the  engineer  in  charge.  The  merits  of  the  apparatus  were  explained  by 
the  following  district  managers:  Mr.  C.  Townley,  Boston;  Mr.  M.  Coster,  Chi- 
cago; Mr.  T.  C.  Frenyear,  Buffalo;  Mr.  J.  R.  Gordon.  Atlanta;  Mr.  C.  A. 
Bragg,  Philadelphia;  also  by  Mr.  F.  H.  Raylor,  general  sales  manager,  of  Pitts- 
burg; Mr.  N.  W.  Storer,  engineer  of  the  direct  current  work,  and  Mr.  R.  S. 
Brown. 
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Supplies  and  Supply  Men  at  the  Convention. 

MR.  H.  E.  RUNDLETT  represented  the  E.  P.  Allis  Company,  Milwaukee, 
Wis. 

THE  NATIONAL  ARC  LAMP  COMPANY,  Boston,  was  represented  by 
Mr.  F.  B.  Smith. 

MR.  G.  M.  ANGIER  represented  the  Eddy  Electric  Manufacturing  Com- 
pany, Windsor,  Conn. 

THE  CHICAGO  INSULATED  WIRE  COMPANY  was  ably  represented 
by  Mr.  W.  M.  Smith. 

MR.  ROMAINE  MACE  was  the  personal  representative  of  the  Okonite  Com- 
pany, Ltd.,  of  New  York; 

THE  JANDUS  ELECTRIC  COMPANY,  Cleveland,  Ohio,  was  well  repre- 
sented by  Mr.   George  W.   Rowbotham. 

MR.  W.  E.  SESSIONS,  manager  of  the  Sessions  Foundry  Company,  Bristol, 
Conn.,  did  not  miss  the  convention. 

THE  PITTSBURG  TROLLEY  POLE  COMPANY'S  interests  were  judi- 
ciously looked  after  by  Mr.  H.  B.  Weaver. 

MR.  LUTHER  STEIRINGER  was  present,  and,  as  usual,  was  enthusiastic 
over  any  artistic  display  effects  in  the  exhibits. 

MR.  GEORGE  A.  McKINLOCK,  president  of  the  Central  Electric  Com- 
pany, Chicago,  was  an  attendant  at  the  convention. 

THE  CREFELD  ELECTRICAL  WORKS,  Saylesville,  R.  I.,  were  repre- 
sented by  Messrs.  L.  A.  Lockwood  and  A.  S.  Montgomery. 

THE  SIMPLEX  ELECTRICAL  COMPANY,  Boston,  had  an  able  repre- 
sentative at  the  convention  in  the  person  of  Mr.  J.  H.  Mason. 

THE  JOHN  A.  ROEBLING'S  SONS  COMPANY  was  represented  by 
Messrs.  A.  M.  Whitaker,  G.  W.  Swan  and  Robert  W.  Welch. 

THE  AMERICAN  VITRIFIED  CONDUIT  COMPANY,  of  New  York, 
through  Mr.  C.  H.  Hill,  set  forth  the  advantages  of  its  conduits. 

THE  PHILLIPS  INSULATED  WIRE  COMPANY,  Pawtucket,  R.  I.,  was 
represente<^  by  Mr.  Henry  C.  Adams,  Jr.,  secretary  of  the  company. 

MR.  WALTER  S.  BARKER,  of  the  Boston  office  of  the  New  York  Insu- 
lated Wire  Company,  took  good  care  of  the  interests  of  his  company. 

MESSRS.  ADAM  COOK'S  SONS,  313  West  Street,  New  York,  distributed  a 
pamphlet  on  Albany  grease  and  its  advantages  in  street  railway  work. 

MR.  FRANK  RIDLON,  of  the  Frank  Ridlon  Company,  Boston,  one  of  the 
fathers  of  the  electrical   industries,   spent  much   of  his  time  with   the  visitors. 
MR.  H.  B.  KIRKLAND,  the  New  York  representative,  and  Mr.  A.  T.  Clark, 
took  good  care  to  advance  the  interests  of  the  American  Circular  Loom  Com- 
pany. 

THE  STREET  RAILWAY  LAMPS  manufactured  by  the  Bryan-Marsh 
Company  had  their  merits  described  to  the  delegates  by  Mr.  J.  M.  Hill,  of  the 
Chicago  office. 

MR.  W.  O.  TURNER,  New  York  agent  for  C.  S.  Knowles,  of  Boston,  at- 
tended the  convention  and  modestly,  but  nevertheless  in  a  "get-there"  manner, 
made  his  presence  evident. 

THE  SAMSON  CORDAGE  WORKS,  Boston,  was  represented  by  Mr.  F.J. 
Coakley.  and  displayed  samples  of  its  trolley,  bell  and  register  cords;  also  the 
well-known  Samson  braid. 

THE  COLUMBIA  MACHINE  WORKS,  of  Brooklyn,  made  a  display  of 
commutators,  brush  holders,  journal  bo.\es,  gongs,  trolley  cars,  trolley  frogs, 
trolley   wheels   and   car   brasses   generally. 

THE  JOHN  STEPHENSON  COMP.\NY,  LTD..  New  York,  showed  a 
model  of  the  car  bodies  it  is  supplying  for  the  splentlid  line  of  the  Metropolitan 
Street  Railway  Company,  of  New  York  City. 

THE  HOLTZER-CABOT  ELECTRIC  COMPANY,  Boston,  delegated  Mr. 
T.  W.  Ness  to  look  after  its  affairs  at  the  convention,  and  that  gentleman 
proved  to  be  an  ardent  exponent  of  his  house. 

THE  STANDARD  AIK  BR.\KE  COMPANY,  of  New  York,  had  on  the 
ground  two  able  representatives— Mr.  Joseph  R.  Elliott,  of  the  New  York  office, 
and  Mr.  John  I.  McAitchcn,  of  the  Boston  office. 

THE  AMERICAN  WHEELOCK  ENGINE  COMPANY,  Worcester,  Mass., 
had  one  of  its  strong  features,  the  Hill  valve  gear,  on  exhibit  in  charge  of  Mr. 
James  L.  Kimball,  of  Boston,  the  New   England  agent. 

MR.  C.  E.  F.SUKINGTON,  of  the  Massachusetts  Chemical  Company.  Bos- 
tfin,  was  around  discussing  tu  nil  the  well-known  tnslllnlion  of  this  company, 
already  so  popular  willi  street  railways  and  electrical  engineers. 

THE  JANDUS  ELECTUfC  C'O.VII'ANV,  Cleveland,  Ohio,  exhibited  its 
inclosed  arc  lamps  for  soo-voll,  iiu-volt  and  alternating  circuits,  Mr.  H.  F. 
I''dgnr,  the   New   England  agt-nt,  bringing  tiut  their  good  points. 

,MK.  SEARS  B.  CO.VDIT,  manager  of  L.  A.  Chase  &  Co.,  Boston,  was 
here,  there  and  everywhere,  and  ;it  this  ci>nvention  was  in  especial  demand 
because  of  Ihe  Imiidsrunc  poekel-knife  souvenir  he  widely  distributed. 

MESSRS.  GICOKGE  W.  PROVOST  and  F.  A.  Kslep  togellier  s.iw  ih.ii  ilic 
drleKates  did  nut  return  home  wilh<nil  knowing  more  about  the  R.  I).  Nutlall 
Company  anil  iln  itroduets  llinii  Ihry  knew  before  the  convention  mrl. 

MR.  GKOKfiE  K.  POKTICR  was  an  indefaligalrle  woikcr  in  llic  interest  of 
"Keriic"  wires  and  cHblrn.  His  fricndH  in  Ihe  eleclrical  worlfl  are  Irgitnt,  and 
n>  necrelary  ii(  the  NnlionnI  I''leclric  Lighl  Association  he  Is  widely  known. 

THE  ADAMS  &  WESTI.AKK  COMPANY,  New  York  and  lliicngu,  made 
III  usual  display  ul  curlnjns,  trimniinKs,  signal  lamps,  headliglits  anil  other 
details  (or  the  iirotcclion  and  comlort  of  passengers  in  slrcel  railway  cars. 
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MR.  A.  L.  DANIELS,  a  convention  veteran,  told  the  street  railway  men  an 
interesting  story  about  the  H.  B.  Camp  Company's  earthenware  conduits.  The 
facts  as  presented  by  Mr.  Daniels  furnished  his  hearers  with  food  for  very  care- 
ful thought. 

GEORGE  A.  P.\RM ENTER,  Cambridgeport,  Mass.,  showed  a  full-sized  ex- 
hibit of  his  fenders  and  track  cleaners,  which  are  ingeniously  arranged  for 
clearing  obstructions  rigid  enough  to  carry  them  away  while  holding  firmly 
against  lighter  objects. 

THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COMPANY,  Philadel- 
phia, showed  a  railroad  switchboard  consisting  of  one  generator  and  eight 
feeder   panels   equipped   with    Keystone    instruments.      On    another    board    were 
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Exhibit  of  the  Keystone  Electrical  Instrument  Company. 


resentecJ  at  tlie  convention  by  Mr.  W.  J.  Watson,  its  New  England  representa- 
tive, and  during  the  convention  General  Manager  Eugene  F.  Phillips,  President 
Frank  N.  Phillips.  Secretary  C.  R.  Remington,  Jr.,  Treasurer  Waggenseil,  New 
York  Agent  P.  C.  Ackerman,  and  Chicago  Agent  Frank  E,  Donohoe  dropped 
in. 

MR.  H.  B.  CUTTER,  president  of  the  Cutter  Electrical  &  Manufacturing  Com- 
pany, Philadelphia,  was  present  at  the  convention,  and  pointed  with  pardonable 
pride  to  his  jewels  in  the  exhibit  of  the  Bibber-White  Company.  He  men- 
tioned that  the  company  had  lately  made  some  4000-ampere,  double-pole  circuit 
breakers  for  use  in  the  new  works  of  the  Western  Electric  Company.  New  York 
City. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY,  Pittsbtirg, 
showed  a  line  of  samples  of  feeders,  overhead,  underground  and  submarine, 
especially  adapted  for  500-volt  circuits,  and  paved  the  way  for  much  new 
business  through  the  efforts  of  Mr.  G.  L.  Wiley,  the  New  York  manager; 
Mr.  L.  E.  Hughes,  Philadelphia  manager,  and  Mr.  F.  A.  Reinhart,  treasurer 
of  the  company. 

THE  INCANDESCENT  ELECTRIC  LIGHT  MANIPULATOR  & 
CLEANER  COMPANY,  of  Hyde  Park,  Mass.,  made  an  exhibit  in  charge  of 
Mr.  J.  J.  Dunn,  manager,  the  apparatus  shown  consisting  of  rubber-lined  nip- 
pers, designed  to  fit  incandescent  lamp  globes,  and  mounted  on  the  end  of 
long  poles,  with  attachments  for  screwing  and  unscrewing  the  bulbs  or  for 
cleaning  them  in  place. 

THE  CREAGHEAD  ENGINEERING  COMPANY,  Cincinnati,  made  an 
exhibit  of  overhead  material  in  general,  the  most  interesting  novelty  of  which 
was  called  the  Bourbon  strain  insulator,  a  peculiarity  of  which  is  its  resem- 
blance to  a  barrel,  which  probably  gives  it  its  name.  The  barrel  is  corrugated 
to  increase  the  surface  distance  between  terminals.  The  display  was  nicely 
arranged  and  in  charge  of  Mr.  G.  R.  Scrugham,  superintendent  of  the  company. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  Philadelphia,  was 
actively  represented  by  Mr.  Charles  Blizard,  of  New  York;  Mr.  F.  J.  Stone, 
Boston  manager;  Mr.  F.  H.  Clark,  Chicago  manager;  J.  R.  Williams,  gen- 
eral agent,  and  J.  L.  Woodbridge,  of  the  Boston  office.  The  company  had 
good  working  exhibits  to  show  those  interested  in  the  three  stations  of  the 
Boston    Edison    Company. 

C.\HALL  BOILERS  were  not  shown  at  the  convention, 'but  the  character- 
istic detail  parts  of  their  construction  were  shown.  One  of  these  was  the  pat- 
ent swinging  man-hole  plate  hinged  so  that  it  can  be  opened  like  a  door  when 
unbolted,  and  another  was  the  flowed  steel  header  for  the  horizontal  type  of 
water  tubular  boiler.  Mr.  Wjnthrop  Thayer,  of  Thayer  &  Co..  Incorporated, 
Boston,  the  New  England  agents  for  the  Aultman  &  Taylor  Company,  showed 
also  photographs  of  many  of  the  large  installations  of  these  boilers. 

THE  BILLINGS  &  SPENCER  COMPANY'S  exhibit  was  in  charge  of  Mr. 
H.  E.  Billings,  who  made  it  a  centre  of  attraction  for  old  and  new  friends. 
Some  200  different  designs  of  drop-forged  commutator  segments  were  shown, 
also  drop  forgings  for  Lundell  motor  cases  and  samples  of  its  well-known  over- 


various  other  styles  of  instruments,  consisting  of  potential  indicator,  arc 
ground  detector,  constant  potential  ground  detector,  portable  direct-current 
and  alternating-current  voltmeters,  pocket  polarity  indicator,  etc.,  the  equip- 
ment being  in  charge  of  Mr.  J.   F.   Stevens. 

MR.  A.  L.  REGISTER,  of  Pepper  &  Register,  consulting  engineers,  Phila- 
delphia, attended  the  convention  to  keep  railway  men  advised  of  the  fact  that 
his  firm  does  railway  engineering  work  and  to  see  that  nothing  new  in  the 
supply  line  escaped  his  attention. 

THE  DEARBORN  DRUG  &  CHEMICAL  WORKS.  Chicago,  were  repre- 
sented by  their  vice-president  and  general  manager.  Mr.  Robert  F.  Carr,  who  is 
after  street  railway  people  as  well  as  everybody  else  that  uses  boilers,  and  aims 
to  do  business  wherever  he  sees  a  smokestack. 

MESSRS.  WHITMAN  &  COUCH,  the  well-known  telephone  manufacturers 
of  Boston,  increased  their  well-earned  reputation  through  their  new  telephone 
apparatus  for  street  railways,  exhibited  at  the  booth  of  Pettingell-Andrews 
Company,  and  which  apparatus  favorably  impressed  many  street  railway  officials. 

MESSRS.  L.  A.  CHASE  &  CO.,  Fort  Hill  Square,  Boston,  distributed  con- 
siderable literature  concerning  the  Elden  direct  and  altrnating  current  circuit 
breakers.  Mr.  S.  B.  Condit.  the  well-known  representative  of  this  firm,  was 
active  and  energetic  in  keeping  its  specialties  prominently  before  the  delegates. 

MR.  JAMES  S.  SPEER,  secretary  of  the  Partridge  Carbon  Company,  San- 
dusky, Ohio,  in  his  quiet  way  sounded  the  praises  of  Partridge  self-lubricating 
motor  brushes.  These  brushes  are  so  well  known  that  they  do  not  require 
brass  bands  or  any  other  artificial  means  to  bring  them  to  the  attention  of 
street  railway  men. 

TRUCKS,  besides  those  exhibited  by  the  Peckham  and  Brill  companies,  de- 
scribed in  other  notes,  were  shown  by  the  McGuire  Manufacturing  Company. 
Chicago;  the  Bemis  Car  Box  Company,  Springfield,  Mass.;  Barney  &  Smith 
Car  Company,  Dayton,  Ohio;  the  Taylor  Electric  Truck  Company,  Troy.  N.  Y., 
and  the  Baltimore  Car  \\'heel  Company,  Baltimore,  Md. 

MESSRS.  NAUGLE.  HOLCOMB  &  CO.,  355  Dearborn  Street.  Chicago, 
were  represented  by  the  manager  of  the  construction  department,  Mr.  George 
Weston,  who  made  himself  popular  by  the  distribution  of  a  convenient  mo- 
rocco-lined notebook,  giving  programme,  officers,  committees,  etc.,  of  the 
association,  as  well  as  information  of  interest  about  Boston. 

MR.  PERCY  HODGES,  late  of  the  railway  department  of  the  Boston  office 
of  the  General  Electric  Company,  now  New  England  agent  of  the  John  Stephen- 
son Company,  Limited,  car  builder,  was  l^ept  busy  receiving  the  best  wishes 
of  his  many  friends. 

MESSRS.  ROSSITER.  MacGOVERN  &  CO.,  New  York,  distributed  the 
usual  price  list  of  their  second-hand  standard  electrical  apparatus.  Mr.  Frank 
MacGovcrn  was  in  attendance.  Mr.  Rossiter,  of  this  firm,  is  the  son  of  the 
well-known  Brooklyn  street  railway  manager,  and  the  firm  does  a  large  busi- 
ness both  with  street  railways  and  electrical  lighting  companies. 

THE   AMERICAN   ELECTRICAT-   WORKS.   Providence,    R.    L.   were  rep- 


ExHiBir  oi-  THE  Billings  &  Spencer  Company. 


head  material.  The  new  catalogue  of  the  company,  illustrative  of  the  200  different 
designs  of  generators  and  stationary  motor  segments,  was  eagerly  sought  after, 
and  a  neat  souvenir  key  ring  was  widely  distributed. 
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THE  OHIO  BRASS  COMPANY,  Mansfield,  Ohio,  had  a  most  bewilder- 
ing display  of  overhead  equipments,  showing  all  its  now  well-known  standard 
work,  as  well  as  some  brand  new  features.  Among  the  latter  were  a  locking 
device  for  cap  and  cone  hangers,  consisting  of  a  spring  washer  bearing 
against  a  metal  ring  moulded  into  the  insulation,  also  a  locking  device  for 
insulators  of  the  West  End  style,  consisting  of  a  serrated  rim  of  the  pro- 
tecting bell,  the  teeth  of  which  can  be  turned  under  by  a  blow  and  keep 
the  insulators  from  unscrewing.  A  new  kink  in  Brooklyn  strain  insulators 
is  the  use  of  a  bronze  collar  moulded  under  the  head  of  the  central  part  to 
prevent  the  shoulder  of  the  encircling  part  from  cutting  into  the  insulation 
material.     Many   devices   for  use  on   figure  S  trolley   wire  were  shown,  a   com- 


EXHIBIT    OF   THE    OhIO    BbASS    CoMPANY. 

bination  splicer  for  round  wire  at  one  end  and  figure  8  wire  at  the  other, 
straight  line  clamping  ear  hangers  for  accommodating  two  wires  within  a 
few  inches  of  each  other  and  electrically  connected  being  the  most  interest- 
ing. Special  apparatus  for  coal  mining  to  protect  the  insulation  against  the 
deteriorating  action  of  the  surroundings  in  these  locations,  feeder  wire 
splicers,  a  new  trolley  splicer  in  which  it  is  only  necessary  to  poke  the  wires 
in  and  they  will  catch  themselves  so  tightly  that  they  break  off  without  pull- 
ing out,  curve  pull-overs  for  suspending  and  insulating  double  trolley  wire, 
flexible  bracket  suspensions,  lightning  arresters,  bell  metal  bearings,  etc.,  were 
a  few  of  the  items  noticed.  The  exhibit  was  in  charge  of  Mr.  C.  K.  King, 
secretary  of  the  company,  and  Mr.   A.   L.  Wilkinson,   special   representative. 

MR.  J.  E.  EMERY,  of  Emery  &  Crump,  street  railway  engineers,  146 
Franklin  Street,  Boston,  was  on  hand  to  advance  the  interests  of  the  firm 
and  to  get  the  latest  points  from  the  supply  men.  This  firm  has  recently 
constructed  a  road  in  Webster,  Mass.,  and  an  extension  of  another  road  from 
Millbury  to  Northbridgc,  Mass.,  and  is  now  doing  the  field  work  for  the 
Bergen    County    Traction    Company    in    New    Jersey. 

THE  GAKTON  LIGHTNING  ARRESTERS  were  objects  of  especial  atten- 
tion, and  could  not  be  very  well  missed,  distributed  as  they  were  in  the  exhibits 
of  the  Pcttingell-Andrews  Company,  Ohio  Brass  Company,  Elmer  P.  Morris 
and  the  Walker  Company,  the  latter  company  showing  five  arresters  on  the 
back  of  its  standard  railway  switchboard.  In  addition  to  these  exhibits  Mr. 
J,  V.  E.  Titus,  secretary  of  the  Garten-Daniels  Electric  Company,  was  present. 

THE  WATSON  &  STILLMAN  COMPANY,  204  East  Forty-third  Street, 
New  York,  exhibited  a  line  of  long-felt  wants  in  the  shape  of  various  hydraulic 
railway  tools.  The  most  convenient  of  these  for  street  railway  const rucliim 
wai  an  hydraulic  girder  rail  bender  capable  of  taking  rails  of  any  weight  and 
ftize  UHcd  in  practice  and  bending  them  promptly  and  accurately  to  the  re- 
quired curve*.  Another  device  was  a  quick-acting  hydraulic  motor  lift  for 
pit  work,  for  putting  in  or  taking  out  motors  beneath  the  car.  Hydraulic 
jacks,  punches,  wheel  prc»t»cs,  etc.,  were  also  shown  and  described  by  George 
L.  Gillon,  trcaiurcr  of  the  company. 

TJiE  JOSEPH  DIXON  CKLXTULE  COMPANY,  Jersey  City,  N.  J.,  gen- 
erally gets  out  something  slick  cither  in  the  line  of  materialH  or  exhibits.  This 
year  the  company's  representatives,  Messrs.  A.  L.  Haasis,  E,  A.  St.  John  and  J.  H. 
Baird,  sang  the  praises  of  iJixon's  graphitcd  wood  grease  for  preventing  noisy 
gears.  This  material  consists  of  a  wood  pulp  mixed  with  graphite,  which 
cushions  the  blows  of  the  gears,  and  is  of  such  a  consistency  that  it  does  not 
o</ze  out  «f  the  Kear  cases.  Samples  of  Dixon  flake  graphite  for  rawhide  pinions, 
graphiled  curve  and  track  lubricants,  belt  dressing,  commutator  lubricant  and 
other  materials  were  given  to  interested  delegates  for  trial. 

MR.  F.  W.  DAKMNGTON,  consulting  engineer,  11  Broadway,  New  York. 
distributed  at  the  convention  an  illustrated  work  on  electric  illuminated  fonn- 
t«ini*  describing  the  magnificent  fountain  constructed  under  his  supcrinlcnrlcncc 
In  Brooklyn,  N.  Y.  He  also  distributed  a  handsomely  illustraird  pamphlet, 
showing  and  describing  rail  vay  stations  and  roads  for  which  he  has  acted  as 
consult inK  fntrini-T,  among  Ihcm  the  Mount  Vernon  power  house  of  the 
l-*nion  Tru'  '  -ny,    PhiUi'lrlphia;   the   Burlington    ^t    Mt.    Holly   branch 

of  the  Vrnt  Iroad;  titr  Tnininif  cf]uiprncnt  of  the  Croxer  Coal  tk  Coke 

Company,  an'i    mr   *  loiden   Sceptre   Gold   Mining   Company. 

THE  EDISON-BROWN  PLASTIC  RAIL  BOND  was  exhibited  and  de- 
scribed by  Mr.  Harold  P.  Brown.  As  usual  there  was  a  showcase  full  of  hU- 
lorical   exhibits,   'howing  rail   sections   which    had   been    exposed   to   unusually 

_, .    .1.  .  .^i(  3pj  plosiic  slIM  operative,  ond  a  lew  new  bnnds,  one 

•nd   terminal   and  one  a   plug  bond,   for   connecting  the 
^■'*t    tii    the    rail.      'Ilir    dis;ialroiis    rflrrt    o(    |i'»'nlv    Imiwlrd 


work  was  well  illustrated  by  pipes  eaten  through  by  electrolysis.  Mr,  Brown 
distributed  to  the  railway  men  a  first  mortgage  bond  of  the  Up-To-Date  Street 
Railway  Company,  signed  by  Mr.  P.  Lastic  Bond,  president,  and  Mr.  Re- 
sistance Low,  secretary,  per  Manent. 

THE  METHUEN  ELECTRIC  COMPANY,  Methuen,  Mass.,  exhibited  a 
handy  device  the  advantages  of  which  were  so  obvious  that  everyone  won- 
dered w^hy  it  had  not  been  on  the  market  and  in  use  long  ago.  This  is  an 
insulated  connector  manufactured  under  the  Osgood  patent,  and  consisting 
of  the  ordinary  brass  sleeve  connector  with  square  headed  set  screws  and  a 
heavy  rubber  sleeve  slipping  over  the  same,  slotted  to  allow  the  entrance  of 
the  screw  heads,  also  to  prevent  them  from  unscrewing,  and  two  rubber  caps 
stretched  tightly  over  either  end  and  fitted  closely  around  the  wire  insulation, 
rendering  the  whole  water  tight.  The  handiness  of  this  device  as  compared 
with  tape  is  obvious  at  a  glance,  and  was  made  more  so  at  the  convention 
by  the  arguments  of  Mr.   C.   D.   Holman. 

THE  NEW  YORK  SWITCH  &  CROSSUs^G  COMPANY,  Hoboken,  N.  J., 
had  on  exhibition  a  full-sized  magnetically  operated  switch  for  9-inch  girder  rail, 
the  arrangement  being  such  that  the  switch  can  be  controlled  by  the  motorman 
of  an  approaching  car  by  simply  turning  on  his  current  while  passing  over  a 
short  special  section  of  the  track  near  the  switch.  The  current  turned  on  at 
this  point  is  forced  to  pass  to  the  track,  return  through  a  magnet  which 
throws  the  switch  over,  while  if  the  car  drifts  over  this  section  the  switch  re- 
mains stationary.  In  this  way  the  switch  can  be  controlled  from  the  car  plat- 
form without  any  special  mechanical  devices  and  without  stopping  the  car. 
Mr.  W.  C.  Wood,  president  of  the  company,  and  Mr.  L.  E.  Robert,  sates  agent, 
manipulated  the  equipment  shown,   and   explained  its  working. 

THE  STANDARD  THERMOMETER  &  ELECTRIC  COMPANY,  of  Pea- 
body,  Mass.,  manufacturer  of  the  Midget  inclosed  arc  lamps  for  all  circuits, 
was  not  represented  with  regular  display  in  the  main  hall  at  the  exhibition,  but 
it  had  twelve  of  its  lamps  in  the  gallery,  where  they  were  used  for  lighting  in 
the  evening.  The  lamps  were  all  running  on  no- volt,  direct-current  circuit, 
wdre  fitted  with  faney  covers  of  different  designs,  a  few  of  the  lamps  having 
large  opal  shades,  instead  of  the  regular  outer  globe.  A  noticeably  good  effect 
-was  obtained  by  the  use  of  a  full  ground  outer  globe  on  some  of  the  lamps, 
producing  a  w^hite,  steady  and  evenly  diffused  light.  Mr.  M.  L.  Livingston^ 
assistant  manager  of  the  company,  and  Mr.  J.  H.  Hallberg.  its  electrician  and 
designer,  were  in  constant  attendance,  and  looked  after  its  interests. 

THE  WOODBRIDGE  WIRING  COMPUTATOR  is  about  to  be  put  upon 
the  market  by  Mr.  J.  L.  Woodbridge,  60  State  Street,  Boston,  Mass.,  who 
attended  the  convention  and  interested  many  street  railway  men  in  this  handy 
device.  The  computator  is  a  set  of  cardboard  circles  and  scales  suitable 
for  carrying  in  the  pocket,  which  without  computation  gives  from  the  neces- 
sary data  the  size  and  weight  of  wire  needed  for  overhead  trolley  lines.  Having 
given  the  load,  which  is  assumed  to  be  uniformly  distributed  at  any  given 
number  of  points  along  the  line,  the  maximum  allowable  drop  at  the  end  of 
the  line  and  the  distance  to  the  end  of  the  line,  the  computator  gives  at  once  the 
cross  section  in  circular  mils  of  the  various  sections  of  the  line,  the  cross  sec- 
tion being  greatest  near  the  source  of  supply  and  reduced  in  steps  in  accordance 
with  the  law  of  minimum  weight  to  minimum  terminal  drop.  The  computator 
also  gives  at  once  the  total  weight  of  copper  used  in  the  whole  line. 

THE  ASHTON  VALVE  COMPANY,  Boston,  Mass.,  showed  the  usual 
line  of  pop-safety  valves,  water  relief  valves  for  pumps,  cylinder  relief  valves 
for   engines,    gauges,    etc.  ,  A    section    uf   the    safety    valve    showed    the    means 
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ctf  obtaining  rrKidatinn,  Hydraulic  relief  valves  working  up  to  1600  pounds' 
pressure  were  shnwn,  nnd  some  special  work,  such  ns  torpedo  boat  pnpvnlvpH 
built  to  work  iit  jd^  pittindo'  pressure,  nllrnctrd  iittrnlinn.  The  exhibit  wa*i  in 
rhiiTKe   III    Mr.    II,    II.    Athlon.    Mr.    A.    C.    y\sliioii   nnd    Mr.    ChjirlcH    ll<iiif{hlon. 
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THE  MICA  INSULATOR  COMPANY,  218  Water  Street,  New  York,  was 
represented  by  Mr.  C.  W.  Jefferson,  the  manager  of  the  works  in  Schenectady. 
Among  the  products  of  this  company  were  shnwn  various  samples  of  insulating 
hoard  in  plates  18x36  in  size,  some  suitably  hard  for  commutator  seg- 
ments, others  designed  to  be  softened  by  heating  for  moulding  purposes,  and 
a  large  line  of  mica  paper  and  cloth;  that  is  to  say,  thin  sheets  of  mica  with 
Japanese  paper  or  some  quality  of  cloth  on  either  side.  Various  modifications 
were  shown,  an  extra  flexible  cloth  being  obtained  by  the  use  of  mica,  gutta 
perCha  and  paper.  The  company  also  makes  a  line  of  oiled  silk,  linen  and 
asbestos  papers,  generally  designated  by  the  term  "Empire,"  which  were  also 
shown  at  the  convention. 

THE  ALBERT  &  J.  M.  ANDERSON  MANUFACTURING  COMPANY, 
P.oston,  filled  a  large  booth  with  its  special  railway  apparatus,  some  of  which 
excited   no   little   curiosity   owing   to   its   unusual    character,    since   it    was   built 
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Exhibit  of  the  Albert  &  J.  M.  Anderson  Manufacturinr  Company. 

by  specifications  for  foreign  roads,  the  company  having  built  up  recently 
quite  a  considerable  export  business.  One  novelty  shown  was  a  practically 
straight  underrunning  insulated  crossing  constructed  entirely  of  sheet  steel, 
which,  while  considerable  longer  than  heavy  cast-brass  crossings,  was  lighter 
and  stiffer  than  the  latter.  Third  rail  supporting  insulators  are  manufactured 
for  elevated  railway  work  also  attracted  interest,  as  did  special  hangers  for 
English  side  trolley  work.  The  Monarc  inclosed  arc  lamp  was  the  especial 
pride  of  Mr.  C.  B.  Pear,  who  was  in  charge  of  the  exhibit.  It  was  stated  that 
the  company  would  soon  put  out  a  lamp  suited  for  alternating  current  work. 
Ajax  lightning  arresters,  figure  8  mechanical  clips,  section  insulators,  malleable 
iron  line  material,  section  switches  with  quick-break  cast  blades  and  many  other 
details  filled  up  this  exhibit.  One  neat  piece  of  apparatus  worthy  of  special 
mention  was  the  Ericsson  voltmeter  switch,  in  which  the  switch  handle  rotates 
and  makes  double  pole-knife  blade  contact  when  pressed  in  at  the  proper 
rotary  positions. 

MR.  ELMER  P.  MORRIS  had  a  number  of  signs  extending  across  the 
west  end  of  the  hall,  where  he  gathered  under  his  wing  the  exhibits  of  the 
many  different  companies  for  whom  he  acts  as  general  agent.  Among  these 
companies  are  the  Sterling  Arc  Lamp  Company,  of  New  York;  the  Keystone 
Electrical  Instrument  Company,  of  Philadelphia, 
both  of  whose  exhibits  are  described  elsewhere  in 
these  notes,  and  the  following:  Kosmic  Oil  Filter 
Company,  Easton,  Pa. ;  the  Simonds  Manufactur- 
ing Company,  Pittsburg,  Pa.,  showing  gears, 
pinions  and  bearings;  the  Electric  Railway  Equip- 
ment Company,  Cincinnati,  showing  poles,  brackets 
and  iron  fittings;  Harrington  Rail  Bonding  Com- 
pany, New  York ;  and  various  instruments  and 
materials,  such  as  the  Garton  lighting  arresters. 
Partridge  self-lubricating  motor  brush,  Monarch 
insulating  paint,  etc. 

THE  CROSBY  STEAM  GAGE  &  VALVE 
COMPANY'S  exhibit  contained  as  its  most  con- 
spicuous feature  a  12-inch  single  bell  chime  whistle 
with  three  chambers.  The  exhibit  space  was  filled 
with  indicators,  steam,  hydraulic  and  recording 
gauges,  throttling  calorimeters,  lubricators,  plani- 
meters,  revolution  counters,  thermometers,  etc. 
The  novel  features  were  a  new  spring  seat  valve 
with  tight  V-shaped  wedge  seat;  a  new  indicating 
and  recording  steam  gauge,  the  recording  dial  be- 
ing within  the  indicating  circle,  making  a  single 
lound  type  instrument  which  can  be  moimted 
artistically  on  a  gauge  board;  and  a  gauge  tester 
without  springs,  but  measuring  pressures  by  scales 
and  dead  weights.  Mr.  Robert  IMrie,  New  Eng- 
land sales  manager  of  the  company,  was  in  charge 
I'f   the  exhibit. 

THE  GOLD  STREET  CAR  HEATING 
COMPANY,  New  York,  showed  in  its  exhibit 
some  new  heaters  for  cross  scats.  The  construc- 
tion of  these  is  somewhat  modified  from  older 
types     by     the     use     nf     a     zigzag     enameled     rod 

on  which  the  helical  wire  coil  is  mounted  instead  of  a  twisted  rod.  This 
is  said  to  give  better  ventilation  and  less  cramping  of  the  wire  resistance. 
Three  of  these  zigzag  rods  instead  of  one  spiral  are  placed  in  oilc  heater. 
The    panel    equipments    arc    made    up    with    a    three-point    switch,    giving    on 


any  heat  a  uniform  distribution  between  the  panels.  The  company  also 
showed  an  oflice  heater  with  a  small  motor  driven  blower,  the  whole  using 
about  30  kilowatts  at  full  output.  The  representatives  of  the  company  stated 
that  they  were  finding  quite  an  extensive  line  of  business  in  steamship 
work. 

THE  HOARDMANTUCKER  COMPANY,  97  Oliver  Street,  Boston,  showed 
a  telephone  system  especially  adapted  for  street  railway  work,  the  various  sta- 
tions being  mounted  in  boxes  and  so  arranged  that  the  closing  of  the  door  of 
the  box  cuts  the  telephone  inside  out  of  circuit,  thus  eliminating  the  danger 
of  burn-outs  when  the  'phone  is  not  in  use  and  preventing  the  interference 
effects  of  a  large  number  of  instruments  on  one  line.  With  two  or  three  instru- 
ments permanently  connected  at  the  general  manager's  office,  the  power  station 
and  car  barns,  for  example,  any  number  can  be  installed  on  the  line  without 
introducing  too  much  impedance  if  connected  in  series,  or  too  much  leakage 
if  bridged  in,  as  only  the  instruments  in  use  are  in  circuit.  With  instruments 
located  at  the  switches  of  long  single-track  roads,  a  simple  train  dispatching 
system  can  be  established,  which  is  of  great  assistance  in  case  of  interference 
with  the  regular  schedule.  The  advantages  of  such'  an  equipment  also  in  times 
of  storm  or  other  emergencies  were  described  by  Mr.  A.  F.  Boardman,  who  had 
charge  of  the  exhibit. 

THE     WAGNER     ELECTRIC     MANUFACTURING     COMPANY,     St. 

Louis,  Mo.,  made  an  exhibit  especially  of  measuring  instruments  and  switch- 
board work  for  railway  service,  and  also  showed  some  of  the  new  type  F  and 
type  G  transformers  and  a  new  switch  which  has  just  been  brought  out,  con- 
sisting of  an  ordinary  knife  blade  arrangement  with  carbon  rollers  pivotally 
mounted  on  the  clips  and  pressing  against  the  blade,  following  the  latter  on 
opening  and  taking  the  spark  at  a  point  where  burning  will  not  injure  the 
contact  between  copper  and  copper.  A  new  quick-break  baby  switch  was  also 
sliown,  the  feature  of  which  is  the  use  of  a  spring  to  accelerate  the  move- 
ment of  the  blades  and  handle  as  soon  as  the  pressure  of  the  hand  has  over- 
come the  friction  in  the  closed  position.  The  booth  of  this  company  was 
decorated  with  instructive  photographs  of  heavy  railroad  switchboard  work 
installed  by  the  Wagner  Company,  and  also  of  the  works.  Mr.  E.  H.  Abadie, 
manager  of  sales,  and  Mr.  H.  M.  Ney,  New  England  sales  agent,  were  in 
charge  of  the  company's  interests. 

THE  CONSOLIDATED  CAR  HEATING  COMPANY,  Albany.  N.  Y., 
showed  its  latest  types  of  heater,  consisting  of  galvanized  iron  wire  helices 
placed  in  helical  grooves  on  porcelain  sleeves  mounted  with  asbestos  bush- 
ings and  washers  to  prevent  breakage,  on  square  iron  rods.  The  method 
of  obtaining  a  uniform  heat  throughout  the  entire  length  of  each  heater  on 
each  step  of  the  three-point  switch  is  rather  ingenious,  each  panel  contain- 
ing two  coils  throughout  its  length  of  different  resistances.  The  first  step 
of  the  switch  puts  the  current  on  to  the  higher  resistance,  the  second  step 
cuts  this  out  and  puts  it  on  to  the  lower  resistance  coil  and  the  third  step 
puts  the  two  in  multiple.  The  controllers  are  arranged  with  interlocking 
knife  switch  and  control  cylinder  and  are  made  so  that  they  can  be  locked 
with  a  padlock  in  any  position,  keeping  them  under  control  of  an  inspector 
when  desirable.  The  panels  exhibited  at  the  convention  were  equipped  with 
lamps  to  show  the  various  combinations.  Two  heater.s  which  had  seen  five 
years'  service  were  shown,  mounted  with  a  voltmeter  and  ammeter,  which 
showed  that  they  took  as  closely  as  could  be  measured  the  same  current  as 
that  at  which  they  were  originally  rated.  The  company  was  represented  by 
Messrs.  J.  F.  McElroy,  R.  P.  Scales,  of  Chicago,  general  agent;  R.  N.  Ran- 
som, New  York  general  agent,  and  W.  P.  Cosper,  St.  Louis  general  agent. 

THE  STERLING  ARC  LAMP  COMPANY',  New  York  City,  showed  a 
large  line  of  inclosed  arc  lamps,  the  most  interesting  of  which  to  street  rail- 
way men  were  five  in  series  on  a  500-volt  circuit.  Four  alternating-current  lamps 
were  shown,  as  well  as  two  inclosed  arcs  for  series  circuits  and  ten  constant 
potential  lamps  with  various   styles  of  trimmings.     In   a  booth   at   one  end   of 
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the  exhibit  X-rays  were  kept  on  ice  for  the  benefit  of  those  in  need.  Major 
R.  J.  Randolph,  general  sales  manager  of  the  company  and  one  of  the  best 
known  electrical  m^n  at  the  convention,  was  in  charge  of  the  Sterling  Com- 
pany's c.xhibit, 
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MR.  W.  R.  KERSCHNER,  representing  the  Columbia  Machine  Works 
(Buehler  &  Piatt),  18  Fulton  Street,  Brooklyn,  N.  Y.,  did  some  excellent  mis- 
sionary work  in  behalf  of  his  company.  The  Columbia  Company  manufactures 
a  full  line  of  railway  supplies,  and  makes  specialties  of  new  and  refilled  com- 
mutators, dropped  forged  copper  bars,  trolley  wheels,  car  trimmings,  fuse  boxes, 
bearings,  adjustable  break  and  controller  handles,  and  other  devices. 

THE  PECKHAM  MOTOR  TRUCK  &  WHEEL  COMPANY  made  an  ex- 
*  tensive  exhibit  in  the  basement  of  full-sized  samples  of  its  comprehensive  line 
of  trucks,  the  most  interesting  feature  of  which  was  a  new  truck  made  in  two 
weights,  respectively  known  as  No.  14  D-2  and  No.  14  D-3,  the  design  of  which 
combines  so  many  meritorious  points  that  a  description  mny  be  of  interest. 
The  truck  is  a  centre  bearing  maximum  traction  swing  bolster  type,  the  maxi- 
mum   traction    effect    being   obtained    in    twr.    way^.    one   by    offsetting    the    pivot 


The  Peckham  Maximum  Traction  Truck. 

from  the  centre  of  the  truck  toward  the  larger  wheels,  the  other  by  overhang- 
ing the  motor  outside  of  the  truck  on  the  large  wheel  end.  As  shown  in  the 
accompanying  illustration,  the  bolster  is  supported  from  the  spring  plank  by 
a  semi-elliptic  and  two  helical  springs,  the  spring  plank  hanging  from  the  tran- 
som by  links  giving  it  a  side  play  of  about  3  inches.  This  swing  bolster  effect 
naturally  reduces  the  tendency  of  the  small  wheels  to  jump  the  track  at  curves, 
whereby  the  weight  upon  them  can  be  considerably  reduced,  giving  added 
weight  to  the  traction  wheels  and  consequently  greater  freedom  from  slipping. 
The  wheel  base  of  this  truck  is  about  4  feet  6  inches,  the  larger  wheels  being  33 
inches  in  diameter  and  the  smaller  ones  20  inches.  The  truck,  as  may  be  seen 
in  the  illustration,  is  a  remarkably  low  one.  The  exhibit  at  the  convention  and 
the  parlors  occupied  by  the  company  at  the  Hotel  Brunswick  were  looked  after 
by  Mr.  E.  Peckham,  Mr.  J.  A.  Hanna,  Mr.  W.  H.  Gray  and  Mr.  E.  G.  Long. 
The  company  distributed  a  handsome  convention  bulletin  describing  its  trucks 
and  their  superior  features. 

THE  BIBJJER-WHITE  COMPANY,  Boston,  showed  some  big  things  in 
I-T-E  circuit  breakers,  the  largest  being  one  rated  at  3000  amperes.  The  par- 
ticular pride  of  this  exhibit,   however,  was   agate  ware   overhead  line   material, 


pany,  and  the  switches,  etc.,  of  the  Hope  Electric  Appliance  Company.  The 
exhibit  was  looked  after  by  Mr.  C.  E.  Bibber,  president  of  the  company;  Mr. 
H.  W.  Smith,  manager  of  the  railway  supply  department;  Mr.  K.  L.  Brown, 
treasurer,  and  Mr.  D.  W.  Dunn,  manager  of  the  dynamo  ;ind  motor  depart- 
ment. A  neat  souvenir  was  a  penholder  made  in  a  miniature  imitation  of  a  new 
corrugated  steel  trolley  pole,  patented  by  Mr.  H.  W,  Smith.  In  the  basement 
a  convertible  open  and  closed  car,  built  for  the  IJibber-Whitc  Company,  was  on 
view. 

THE  SAFETY  THIRD-RAIL  ELECTRIC  COMPANY,  Temple  Court 
Building,  New  York,  showed  in  the  basement  of  the  building  an  operating 
model  on  a  small  scale  of  its  sectional  conductor  system.  A  miniature  car  run- 
ning on  a  closed  track  with  switches,  crossings,  grades,  etc.,  was  supplied  with 


The  Safety  Third-Rail  System. 

current  llirough  the  automatic  cut-out  and  cut-in  switches  which  are  a  feature 
of  this  'System.  The  inventor,  Capt.  Murphy,  was  on  hand  to  explain  the 
operation,  and  was  assisted  by  Mr.  E.  V.  Baillard,  who  constructed  the  ap- 
paratus shown.  Full-sized  switches,  with  several  improvements,  were  ■  shown 
in  operation  on  500-volt  circuits,  carrying  current  the  equivalent  of  that  of  a 
loaded  car. 

MR.  A.  B.  HERRICK,  120  Liberty  Street,  New  York,  was  present  in  person 
to  explain  the  merits  of  his  car  testing  equipment,  which  was  on  exhibition. 
This  equipment  comprises  a  Weston  round-type  ammeter  and  voltmeter, 
mounted  with  a  dial  circuit-controlling  apparatus  suitably  arranged  for  making 
all  the  tests  that  may  be  desired  in  any  street  railway  service.  For  ordinary 
inspectors'  tests  of  car  equipment  the  ammeter  serves  as  a  galvanometer  in  a 
Whcatstone  bridge,  giving  by  means  of  a  zero  method  direct  readings  of  the 
resistance  of  the  car  equipment  in  the  various  positions  of  the  car  controller. 
The  voltmeter  is  arranged  to  read  the  insulation  of  car  equipments  in  megohms 
direct,  and  also  by  means  of  plugs  and  the  dial  switch  the  resistances  and  insula- 
tion  of  fields,   rheostats,   armatures     etc.,    may   be   measured.     The   instruments 
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ihc  iigAlc  covering  preventing  the  mallrable  iron  canting*  from  runting  and 
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lion  over  and  above  the  regular  insulating  matrrinl,  (he  iigntr  rnvrring  hrinK 
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Till-;  rKTTINC.KI.I.  ANDREWS  COMPANY'S  exhibit  presented  neatly 
and  conspicuously  the  company's  various  specialties.  The  entire  exhibit  was 
surrounded  by  a  chain  of  ball  strains  linked  together.  Prominent  was  a  hand- 
some marble  exhibition  switchboard,  in  the  centre  of  which  was  a  io<x)-ampere 
three-way  switch,  surrounded  by  other  switches  of  larger  and  smaller  capacity, 
and  two  new  single  pole  quick-niake-and-break  types,  manufactured  by  the  Elec- 
tric Railway  Switch  &  Supply  Company,  at  Springfield,  Mass.  In  the  centre 
of  the  exhibit  was  a  large  reel  of  500,000  c.   m.   "O.    K."  feeder  wire.     In  one 


THE  JOHNSON  COMPANY,  Lorain,  Ohio,  made  an  interesting  and  com- 
prehensive exhibit,  as  this  one  company  makes  rails,  special  track  work,  trucks, 
motors  and  controllers.  In  the  line  of  motors  two  No.  20  machines  were  shown 
in  operation  on  a  Dupont  truck,  one  fitted  with  nose  suspension  and  the  other 
with  cradle.  They  are  each  rated  at  30  hoise-power,  and  weigh  only  14  pounds, 
the  gear  ratio  being  5  to  i.  The  motor  details  were  shown  in  some  No.  28 
motors  rated  at  40  horse-power,  which  were  open  for  inspection.  The  shells 
are  of  cast   steel,   with   laminated  poles   bolted   in,   the   armatures   wound   with 


The  Pettingell  Andrews  Company  Exhibit. 


Exhibit  of  the  Johnson  Company. 


comer  were  three  large  coils  of  Okonite  submarine  cable,  lead  cable  and  aerial 
cable.  Another  corner  exposed  two  handsome  sample  boards,  showing  the  well- 
known  Garton  lightning  arresters  and  the  Standard  railway  signal  lamps  in 
operation.  The  large  assortment  of  overhead  material,  trolley  wheels,  construc- 
tion tools,  etc.,  attracted  particular  attention,  as  did  also  the  handsome  model 
of  the  Kilbourn  Sand  Feeder,  because  of  its  superior  features.  The  exhibit  was 
in  charge  of  President  Charles  B.  Price,  Secretary  F.  S.  Price  and  a  staff  of 
salesmen,  who  distributed  to  friends  and  customers  a  handsome  leather  cigar 
receptacle. 

THE  H.  W.  JOHNS  MANUFACTURING  COMP.-\NY,  of  New  Y'ork,  was 
on  hand  with  its  standard  system  of  panel  heaters,  containing  resistance  wires 
woven  into  an  asbestos  mat,  and  also  with  a  ntfw  heater  for  cross-seat  cars, 
containing  coils  wound  on  enameled  iron  rods  inclosed  in  a  perforated  sheet 
steel  casing.    The  panel  heaters  of  this  company  are  made  with  an  extremely 


straight  out-end  connections  protected  both  inside  and  outside  by  an  iron  shield 
put  on  after  the  winding  is  finished,  and  screwed  to  the  armature  spider.  A 
new  No.  34  controller  was  shown  with  the  reverse  switch  fitted  with  positions 
for  cutting  out  either  one  or  the  other  motor,  and  also,  fitted  with  a  magnetic 
blow-out  without  iron  in  the  magnetic  circuit,  the  magnetizing  coil  being  one 
long  loop  running  the  whole  length  of  the  controlling  cylinder.  Car  rheostats 
were  also  shown,  as  were  several  samples  of  rail  and  track  work.  The  exhibit 
was  in  charge  of^Mr.  J.  A.  Rutherford,  Cleveland  sales  agent;  Mr.  E.  B.  En- 
twistle,  chief  engineer,  Johnstown  works,  and  Mr.  R.  Clitz. 

THE  CHRISTENSEN  ENGINEERING  COMPANY,  Milwaukee,  Wis., 
was  the  only  exhibitor  of  air  brakes,  or  in  fact  of  power  brakes  of  any  kind. 
It  showed  three  motor  compressors  of  different  sizes,  piped  and  wired  up  in 
its  own  exhibit,  besides  one  which  was  loaned  to  E.  P.  Morris  for  the  manipu- 
lation of  the  latter's  whistle.     The  machines   in  the  Christensen   exhibit   were 


H.   W.  Johns  Mfg.  Co.     Cak  Hkaiers,  Insi  lators,  Etc. 


Air  Brake  Exhibit,  Christensen  Ekgineeri.ng  Company. 


large  surface  and  heat  distribution  so  that  a  great  volume  of  moderately  heated 
air  is  given  off  instead  of  a  comparatively  small  volume  of  highly  heated  air. 
The  latter  is  more  effective  sometimes  in  making  sales  to  an  ignorant  customer, 
but  the  H.  W.  Johns  Company  believes  in  the  belter  principle  regardless  of 
expediency  in  making  sales.  The  principle  is  carried  so  far  that  the  panels  are 
extended  the  whole  length  of  the  car.  A  full  line  of  vulcabcston  and  moulded 
mica  insulating  parts  was  also  on  exhibition,  and  the  company  was  well  rep- 
resented by  Messrs.  A.  Hall  Berry,  manager  of  electrical  department,  and 
J.  E.  and  S.  G.  Meek,  of  New  York;  J.  W.  Perry  and  D.  F.  Dickson,  of  Phila- 
delphia; Mr.  E.  B.  Hatch  and  H.  H.  Ruskin,  Hartford,  and  H.  C.  Spaulding, 
Boston.  ' 


connected  to  7-inch  brake  cylinders  through  straight  air  engineers'  valves,  and 
were  equipped  with  automatic  controllers.  There  was  also  shown  an  automatic 
three-way  valve  for  the  direct  system  with  auxiliary  pressure  tanks.  A  souve- 
nir especially  gotten  up  for  the  convention  was  a  most  elaborately  illustrated 
pamphlet  describing  the  application  of  its  air  braking  system  on  the  Mil- 
waukee Electric  Railway  &  Light  Company's  system,  Brooklyn  elevated, 
Metropolitan  elevated.  South  Side  Rapid  Transit  and  many  other  prominent 
roads. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  Providence,  R.  L, 
showed  a  square  platform  fitted  with  three  fenders  mounted  on  three  of  its 
sides,   and   a  view  of  which  is  shown  in  an   accompanying   illustration.     One 
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of  these  fenders  is  finished  in  white  enamel,  one  in  black  enamel  and  one  all 
polished  brass.  These  elaborately  finished  fenders  were  not  made  for  show 
purposes  only,  but  are  in  some  use  for  directors'  cars,  etc.  A  complete  layout 
of  all  the  parts  of  the  fenders  was  shown  in  the  exhibit  to  illustrate  to  the 
practical  man  the  care  taken  in  its  construction.  Briefly,  the  fender  consists 
of  two  parts,  the  pick-up  and  the  cushion.  The  former  runs  close  to  the  track 
and  may  be  dropped  until  its  rubber  rolls  run  upon  the  track,  by  means  of  a 
trigger  under  the  motorman's  control.  It  is  built  up  of  spring  tempered 
round  steel  rods.  The  cushion  against  which  a  person  standing  in  front  of  the 
car  would  be  thrown  is  constructed  of  spring  tempered  steel  strips.  The  other 
parts  are  all  high  grade  malleable  iron  castings.  The  total  weight  of  a  single 
fender  complete  is   136   pounds.     Several    styles    of   equipment   are   made,    one 


Providenxe  Fenders. 

contemplating  the  transfer  of  the  fender  proper  from  one  end  of  the  car  to  the 
other;  another  the  use  of  two  fenders  continuously  and  the  other  the  use  of 
but  one  fender  at  one  end,  the  car  always  running  in  the  same  direction.  Col. 
A.  C.  Woodworth.^eneral  manager  of  the  company,  who  was  in  charge  of  the 
exhibit,  staated  that  over  6000  cars  in  this  country  are  now  equipped  with  this 
fender;  2400  equipments  have  been  ordered  by  the  Metropolitan  Street  Rail- 
way Company,  of  New  York  City,  alone. 

THE  LAP  JOINT  RAILWAY  TRACK  COMPANY,  11  Broadway,  New 
York,  had  an  exhibit  in  charge  of  the  designer  of  the  joint,  Mr.  T.  H.  Gib- 
bon, formerly  assistant  engineer  of  the  D.  &  H.  C.  Company.  By  the  sys- 
tem being  exploited  by  this  company  the  rail  is  rolled  in  two  parts,  one 
carrying  the  head  and  half  the  web  and  one  side  of  the  foot;  the  other  inter- 
locking with  it  and  consisting  of  the  other  half  of  the  web  and  the  other 
side  of  the  foot.  The  joints  of  the  two  parts  are  staggered  so  that  they  oc- 
cur 15  feet  apart,  giving  a  more  rigid  structure  at  these  half  joints  than  if 
the  rail  as  a  whole  were  discontinuous  and  joined  by  tie  plates.  For  street 
railway  work  the  system  is  carefully  laid  out  with  base  plates  and  tie  bars, 
the  whole  system  being  locked  together  by  means  of  bifurcated  wedge-shaped 
keys  which  can  be  driven  in  and  upset,  giving  no  opportunity  for  loosening 
by  unscrewing  of  bolts.  Girder  rails  are  made  up  with  a  box-shaped  beam 
into  which  a  short  section  of  I  beam  is  slipped  at  the  joints.  Rails  con- 
structed in  this  way  have  been  in  service  in  Baltimore,  New  Orleans  and 
Astoria,  L.  I.,  for  several  years  with,  it  is  said,  no  dropping  of  the  joints. 

MESSRS.  WENDELL  &  MacDUKKIE.  26  Cortlandt  Street.  New  York,  dis- 
tributed a  neat  catalogue  of  machinery  and  supplies  dealt  in  by  the  firm.  The 
list  is  a  long  one,  and  includes  everything  in  the  way  of  supplies  for  electric 
railways  and  electric  lighting,  fan  motors,  tools,  engines,  boilers,  packing,  etc., 
etc.  TTiis  enterprising  firm  believes  in  keeping  abreast  of  the  times. 
.  THE  CHICAGO  RHEOSTAT  COMPANY.  Chicago.  III.,  had  a  very  able 
representative  in  Mr.  E.  R.  Harding.  Catalogues  distributed  by  Mr.  Harding 
briefly  outlined  the  main  features  of  the  company's  motor  rheostats,  which  de- 
vices appear  to  be  remarkably  simple  in  design.  Two  types  of  automatic 
<ttartcr«,  ranging  from  two-thirds  to  3  horse-power,  and  an  overload  starter  of 
the  same  capacity,  arc  manufactured  by  the  company. 

THE  AMERICAN  ELECTRIC  HEATING  CORPORATION,  Boston, 
made  a  display  of  its  car  heaters  in  the  exhibit  of  Mr.  CharlcH  N.  Wood.  The 
corporation  makc»  car  heaters  in  ficvcn  different  sizes  and  forms.  I'hcy  include 
forms  to  screw  to  the  floor  or  Aunpend  under  cross  scats;  to  fasten  on  front 
of  panel  or  wall,  and  a  panel  type  to  fict  into  the  riser.  All  the  ticket  offices, 
etc.,  of  the  Boston  subway  arc  heated  by  American  Electric  Corporation  heaters. 

THE  RIDGWAV  DYNAMO  &  ENGINE  COMPANY.  Ridgway.  Pa.. 
distributed  an  artistically  designed  and  illustrated  catalogue  of  its  automatic 
ctit'OfT  mgincR,  %implc  and  lundcm  compound.  Simplicity  of  c(jnHt ruction  is 
one  of  the  main  features  of  thcke  engines,  and  in  their  dcftign  life,  economy 
And  smooth-running  qualities  were  carefully  and  duly  considered.  The  com* 
pnnjr  guaranlccs  that  every  automatic  engine  sold  by  it  will  not  run  one  revo- 
lution slower  when  fully  loaded  than  when  empty. 

THE  J.  G.  BRILL  COMPANY.  Philadelphia,  made  a  specialty  of  double 
Irucki,  showing  its  centre  pivot  maximum  traction  truck,  with  motor  hung  out* 
side,  the  wheel  base  bcinK  only  4  feet  and  the  height  only  sHyj  incites  to  the 
sill  of  the  car,  with  jo-inrh  wheeli  all  around.  The  Eureka  maximum  traction 
truck,  with  inttdc  motor  nnd  coil  sprinK<i  all  round,  and  the  ntniidnrd  double 
truck,  witliout  tl'''  ".'■">  ">  traction  effect,  were  oUo  nliown.  Outside  of  the 
building  there  v^  ton  a  new  type  of  convertible  car  with  croNN  seats, 

an  aisle  down   il  <tid   platforms  and   panels  und  windows,   which  arc 

arranged  to  slide  into  the  rool,  these  two  parts  going  up  beside  each  other 
so  that  the  monitor  Is  not  cut  off.  Straight  gtasR  iv  used,  the  windows  being 
hinged  at  one  point.  A  standard  clo«ed  double  truck  car  mounted  on  Eureka 
maximum  traction  trucks  similar  to  the  equipments  being  furnished  the  Metro- 
politan Street  Railway  Company,  of  New  York  City,  was  also  shown  on  a  side 
track  near  the  building.    The  J.  C».   Brill  Company's  interests  were  looked  out 


for  by  Mr.  John  A.  Brill,  vice-president  of  the  company;  Mr.  G.  M.  Hastings, 
Mr.  G.  M.  Haskell,  Mr.  W.  H.  Heulings,  Jr.,  Mr.  S.  M.  Curwen  and  Mr. 
W.  S.  Adams. 

THE  SHAWMUT  FUSE  WIRE  COMPANY.  Boston,  had  on  exhibition 
no  small  amount  of  lead  and  copper  worked  into  copper  terminal  fuses  suita- 
ble for  railway  work  in  about  all  the  types,  shapes  and  sizes  that  a  railway 
man  could  find  use  for.  A  new  thing  with  the  Shawmut  Company  was  an 
inclosed  fuse,  the  inclosure  being  a  fibre  tube  with  asbestos  ends,  an  air  space 
in  the  centre  and  a  magnesia  powder  packing  to  absorb  the  vaporized  lead, 
the  fuse  being  constructed  under  the  Cartwright  patents.  The  company  also 
showed  something  new  in  the  way  of  quick-break  switches,  a  peculiarity  of 
which  consists  in  the  use  of  two  blades  to  each  pole  bearing  on  the  opposite 
sides  of  a  single  clip  instead  of  two  clips  bearing  on  opposite  sides  of  a  single 
blade,  as  in  ordinary  switches.  The  advantage  claimed  for  this  arrangement  is 
more  radiation  on  the  blades.  The  switch  handle  is  conveniently  arranged  be- 
low the  point  of  opening  so  that  there  is  no  danger  of  burning  the  hands 
from  arcs.  The  handle  when  moved  first  puts  tension  on  a  helical  spring  and 
then  forcibly  releases  the  switch,  the  spring  giving  the  quick  action.  The  Ex- 
hibit of  the  Shawmut  Fuse  Wire  Company  was  under  the  direction  of -Mr.  H. 
P.  Moore. 

MR.  JOHN  T.  McROY,  New  York  and  Chicago,  distributed  copies  of  a 
poem,  of  which  the  following  is  a  copy: 

BOSTON. 
Oh.  a  queer  old  town,  but  a  dear  old  town. 

Is  the  home  of  the  Eostonese. 
So  modest  and  kind  one  expects  to  find 
Pantalettes  on  the  limbs  of  the  trees. 

There  the  owls  now  hoot  in  a  way  astute — 

As  all  well-bred  owls  should  do — 
And  they  plainly  say  in  grammatical  way 

"To  whom"  and  not  "to  who." 

Once  the  Kelley  "slide"  claimed  old  Boston's  pride — 

John  L.  can  still  command  it; 
But  you  mustn't  insult  her  Ibsen  cult 

By  claiming  you  understand  it. 

In  the  paths  obscure  of  freak  literature 
Her  work  is  certainly  crowning; 

Boston's  flies  wear  specks  and  she  now  subjects 
All  beans  to  a  course  of  Browning. 
The  conclusion  of  which  is  that  a  Boston  intellect  is  not  required  to  install 
the  McRoy  vitrified  clay  conduit.  Unskilled  labor  can  do  it.  It  is  certain  that 
a  Boston  intellect  is  not  required  to  appreciate  the  merits  of  a  McRoy  conduit, 
since  there  are  now  being  installed  300  carloads  of  it  in  New  York  City  for 
the  Metropolitan  Street  Railway  Company. 

MR.  CHARLES  N.  WOOD,  Boston,  gathered  into  his  large  booth  exhibits 
of  fhe  extensive  line  of  railway  apparatus  and  materials  for  which  he  has  the 
New  England  agency.  Among  these  are  the  products  of  the  American  Electric 
Heating  Corporation,  Cambridgeport;  gears  and  pinions  of  the  R.  D.  Nuttall 
Company,  Allegheny,  Pa.;  commutators  and  segments  of  Van  Wagoner  &: 
Williams  Hardware  Company,  of  Cleveland,  and  many  others.  A  novelty  to 
street    railway    men    in    Mr.    Wood's    exhibit    was    the    Wilson    patent    trolley 


i\Ik.    t  iiAlu.Ks   N.    \V<)<ii's    I'.Miiiiir. 


catcher,  patented  by  Wilson.  Thomson  &  Co.,  of  Brooklyn,  which  catches  the 
trolley  rope  ns  soon  at  it  gives  a  (juick  jerk  upward,  preventing  the  trolley 
wlifiicvrr  il  slips  off  from  rising  more  than  j  or  4  inches  above  the  trolley  wire, 
THE  FALK  M  AN  UFACTDKINt;  COMPANY,  Milwaukee,  Wis.,  was  rep- 
resented by  Mr.  E,  A.  Wurstcr,  secretary  and  treasurer;  Mr.  Clement  C.  Smith, 
rhief  engineer,  nnd  Henry  L.  I'ruther.  general  sales  agent,  who  were  loud  In 
Ibrir  i>rniHCN  of  the  new  cumpreNst-d  nir  sand  blast  fur  clennmg  rail  ends  bcfnrr 
joining  tlifin  by  the  Falk  caHtwrUI  process.  They  claimed  Mint  the  iinpri>vc<l 
action  of  this  bhist  rendered  the  smfiioe  ho  perfectly  clean  that  the  weld  would 
never  slifi  ami  never  ftlmw  any  opprrriiiblr  drop.  SrvcTal,  joints  were  shown 
which  had  seen  four  years'  service  with  no  perceptible  drop  and  no  sign  of 
creeping,  showing  ihol  when  the  conditions  nre  right  this  joint  is  a  perfect  one. 
With  the  new  sand  blast  these  conditions  are  said  to  be  always  atlninable. 
Railway  men  with  old  trncks.  dropped  joints  and  corroded  bonds  were  hullun 
holrd  ond  instriirled  In  the  merits  of  the  track  renewal  process  with  which  the 
Fnlk  Company  can  fix  up  their  traeks  as  good  as  new.  Rails  bent  down  at  the 
rnds  cnn  br  Kprung  up  again,  ciranrd  and  east  together  across  the  joints,  the 
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surface  trued  by  a  grinding  car  to  take  out  old  flats  and  unevenness,  leaving  the 
track  as  good  or  better  than  a  new  one.  A  novelty  now  being  introduced  to 
the  electric  railway  market  by  the  same  company  is  the  auto-motoneer.  which 
is  a  device  for  attachment  to  a  controller  whereby  the  operating  lever  cannot 
be  advanced  more  than  one  notch  at  a  time  and  a  predetermined  time  must  be 
passed  before  it  can  be  moved  up  another  notch.  This  is  accomplished  by  an 
air  piston  dashpot  and  ratchet,  and  it  is  intended  to  prevent  waste  of  current 
in  starting  cars.  The  apparatus  is  the  invention  of  Mr.  G.  VV.  Knox,  electrical 
engineer  of  the  Chicago  City  Railway  Company,  and  from  data  worked  out  by 
him  this  machine  can  save  with  ordinary  motormen  making  500  stops  a  day 
28-kw  hours  in  the  same  lime,  which  at  ij^  cents  per  kilowatt  hour  amounts  to 
$150  a  year  per  car. 

A  New  Car  Lamp. 


The  Lynn  Incandescent  Lamp  Company,  Ljtin,  Mass.,  has  placed  upon  the 
market  a  car  lamp  which  is  claimed  to  meet  every  requirement  in  electric  car 
service  and  to  overcome  the  many  deficiencies  of  lamps  of  this  class.  In  many 
of  the  lamps  now  in  use  the  filament  is  liable  to  bend  over  and  touch  the 
butb,  resulting  in  the  destruction  of  the  lamp.  The  form  of  the  filament  in 
the  new  lamp  is  such  that  it  will  throw  the  light  equally  in  all  directions. 
Kach  part  of  the  filament  forms  a  corner  of  a  square.  The  company  claims 
that  it  is  enabled  to  make  the  filament  shorter  and  larger  in  diameter  than 
those  of  other  make  and  that  by  the  process  of  its  manufacture  it  can  make  the 
filament  of  a  definite  diameter,  which  insures  a  uniform  consumption  of  current. 
This  is  an  important  feature  in  lamps  which   are  placed  in   series,  since  there 


New  Railway   Lamp. 

will  be  continual  burn-outs  in  case  one  lamp  does  not  carry  the  same  number 
of  amperes  as  its  neighbors. 

Fiesides  manufacturing  this  new  lamp  the  company  makes  a  renewed  railway 
lamp,  which  it  sells  at  about  half  the  price  of  the  new  lamp.  The  lamps  are 
renewed  by  simply  putting  a  new  carbon  into  the  old  bulb  after  the  latter  has 
been  thoroughly  cleaned  on  the  inside.  The  brass  part  of  the  lamp  is  not  dis- 
turbed in  any  way,  and  the  lamp  in  every  respect  gives  as  good  satisfaction  as 
a  new  one,  besides  being  as  long  lived.  The  Lynn  Company  offers  very  liberal 
inducements  for  consumers  to  test  for  themselves  the  value  of  its  renewed 
lamps,  and  certainly  could  do  no  more  to  secure  for  its  product  a  thorough 
trial  in  actual  use.  This  company  claims  to  be  the  pioneer  and  the  largest  of 
the   renewal   companies. 


Improved  Burglar  Alarm  Window  and  Door  Springs. 

The  devices  illustrated  herewith,  a  burglar  alarm  window  spring  and  a  door 
spring,  have  just  been  placed  upon  the  market  by  Rousseau's  Electrical  Works. 
3^9  Fourth  Avenue,  New  York  City.  These  springs  have  been  used  for  a 
number  of  years  by  the  inventor,  Mr.  David  Rousseau,  in  all  of  his  construc- 
tion work,  and  on  account  of  the  general  excellent  results  obtained  by  their 
use  there  has  been  quite  a  demand  for  them  from  other  contractors. 

The  Rousseau  Company  has  recently  been  incorporated,  and  has  purchased 
all  of  the  patents,  tools,  plant,  etc.,  belonging  to  Mr.  David  Rousseau,  and 
will  furnish  a  full  line  of  his  specialties  as  quickly  as  it  is  able  to  get  them  in 
stock. 

The  springs  shown  herewith  arc  of  a  very  high  grade,  being  very  well  fin- 
ished and  made  of  good  heavy  brass  stock.     All  the  contact  springs  arc  made  of 


phosphor-bronze  to  insure  the  retention  of  their  springiness,  steel  and  german 
silver  having  been  found  to  fail  in  the  course  of  time.  The  insulation  on  the 
back  of  the  springs  is  hard  rubber  and  fibre,  and  that  on  the  face,  where  the 
spring  is  exposed  to  the  weather,  is  of  mica,  which,  it  is  claimed,  absolutely  pre- 
vents any  short  circuiting  if  the  weather  beats  in  through  the  window  frames. 


Window  and  Door  Springs. 

For  the  convenience  of  its  customers  the  company  is  making  arrangements 
to  have  all  of  its  products  carried  in  stock  by  the  different  leading  supply 
houses. 


Improved  Trolley  Pole. 


The  Bibber-White  Company,  Boston,  is  introducing  a  new  trolley  pole,  an 
illustration  of  which  appears  herewith.  This  trolley  pole  is  the  invention  of 
Mr.  Herbert  W.  Smith,  manager  of  the  street  railway  department  of  this 
company.  It  is  claimed  that  it  is  entirely  different  from  all  other  poles,  being 
made   of   cold-drawn    seamless   steel    tubing,    drawn    to   a   taper   and    then    cor- 


CORRUGATED   TrOLLEY   PoLE. 

rugated,  and  that  by  being  corrugated  it  can  be  made  nearly  twice  as  light 
as  the  ordinary  trolley  pole  and  considerably  stronger.  It  places  less  tension 
on  the  spring  of  the  trolley  base,  and  therefore  less  pressure  on  the  trolley 
wire,  thus  reducing  the  wear  and  tear  on  the  trolley  wheel  iftid  wire.  These 
poles  will  be  made  in  all   sizes. 


The  Largest  Direct=Current  Dynamo  in  the  World.* 


BY    PROF.    S.    H.    SHORT 

The  rapid  development  of  electric  power  for  various  purposes  has  made  a 
demand  for  larger  and  larger  units  in  the  generating  stations  where  this  power 
is  produced.  A  few  years  ago  generators  of  100  to  200  kilowatts  capacity  were 
considered  enormous  machines.  There  soon  appeared,  however,  direct-driven 
generators  of  750  kilowatts,  to  be  used  in  large  railway  plants  in  such  cities  as 
Chicago,   Boston,  St.   Louis  and   Brooklyn.     At   »>—   W  ...i.r.    ].-,,.-    :,,    ,<;o7.   the 


One  Half  of  the  Armature  Spider. 

first  i5ookw  generator  made  its  appearance  in  the  Intramural  Railway  station. 
This  machine  was  then  considered  a  monster.  This  unit  was  soon  adopted 
for  many  of  the  large  street  railway  stations,  notably  Chicago  and 
Boston,  and  finally  machines  of  1600  kilowatts  were  placed  in  the 
Kent  Avenue  station  in  Brooklyn.  Still  later  Louisville,  Ky.,  purchased  a 
2200-kw  generator.    The  Metropolitan  Street  Railway  Company,  of  New  York, 


•Reprinted  from  pamphlet  distributed  at  the  Boston  Convention  of  the  Ameri- 
can Street  Railway  Association. 
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has  recently  placed  an  order  for  a  number  of  ::50okw  alternating  machines,  and 
but  a  few  months  ago  the  Boston  Elevated  Railway  Company,  which  succeeded 
the  West  End  Street  Railway  Company  of  that  city,  gave  to  the  Walker  Com- 
pany, of  Cleveland,  the  order  for  a  3000-kw  machine. 

All  of  these  large  machines  are  made  to  run  at  the  very  slow  speed  of  from 
75  to  80  r.  p.  m.  It  is  true  that  the  alternating  current  machines  built  for  the 
Cataract  Construction  Company  at  Niagara  Falls  have  an  output  of  5000  horse- 
power each,  while  the  monster  ordered  by  the  Boston  Elevated  Railway  Com- 
pany has  an  output  of  but  4000  horse-power.  Nevertheless  the  4000-hp  machine 
being  built  by  the  Walker  Company  is  much  larger  than  the  alternators  in  use 
in  the  Niagara  Falls  power  house,  as  the  speed  of  the  Boston  machine  is  75 
r.  p.  m.,  while  that  of  the  Niagara  machines  is  somewhere  in  the  neignborhood 
of  300  r.  p.  m. 


J I 

^ L 


The  magnet  frame  is  divided  in  halves,  en  a  horizontal  plane,  and  is  mounted 
■upon  the  foundation  plates  in  such  a  manner  that  the  whole  frame  may  be 
made  to  slide  lengthwise  of  the  engine  shaft  far  enough  to  uncover  the  arma- 
ture windings,  or  to  allow  the  individual  magnet  cores  or  field  spools,  to  be  re- 
moved without  separating  the  magnet  frame. 

The  armatuv  spider  of  this  machine  is  an  interesting  part  of  its  construction. 
It  is  made  in  halves,  like  the  hub  of  a  fly  wheel,  to  be  bolted  together  upon 
the  shaft  of  the  engine  after  it  reaches  its  destination.  If  it  had  been  made  in 
one  piece  no  railway  car  could  be  found  large  enough  to  ship  it  from  Cleveland 
to  Boston.  The  armature  hub  weighs  40,000  pounds,  or  20  tons,  and  has  an 
outside  diameter  before  the  laminations  are  in  place  of  13  feet.  After  the  en- 
gine is  upon  its  foundations  in  Boston  this  armature  spider  will  be  mounted 


Elevation  and  Cross  Section  of  Armature  Spider. 


Cast  Steel  Field  Frame. 


If  the  Boston  machine  were  run  at  the  high  speed  of  the  Niagara  machines 
its  output  would  be  something  over  three  times  of  the  latter,  or  about  16,000 
horse-power. 

As  the  construction  of  this  4000-hp  generator  marks  an  era  in  the  development 
of  dynamo- electric  machines  it  may  be  interesting  to  electrical  engineers  and 
those  using   electrical  apparatus    to  know   its   dimensions   and   general   design. 


Magnet  Cores. 

A  few  illustrations  of  the  Boston  generator,  together  with  a  short  description 
of  its  construction  and  the  weights  of  its  various  parts,  are  therefore  given. 

The  total  weight  of  the  complete  machine  is  250,000  pounds.  The  frame  is 
made  of  cast  steel  and  is  circular  in  form,  the  diameter  over  all  being  21  feet 
7  inches.  The  weight  of  the  frame  alone,  without  the  field  magnet  cores  for 
magnet  spof^.K.  is  co.'oo  pounds,  or  25  tons.    To  the  inside  of  the  magnetic  ring 


Ewu  Elbvatiok  of  Dvnamo. 


or  frame  are  boltrri  twenty-four  laminated  ilrcl  magnet  corcii  or  pole  piccci,  Ihr 

total  wei(r^:'     '  -  »     • -    -    '-    r,r   t%  \nn%.    The  innidc  (litHnrtcr  of  Iho 

bore  o(  (J.  15  (ret  ft  inchm. 

The  mni;r  I    wilh  mngnct  Bp'ioN,  wound  with   nhunt 

and  <criri  coiU,  in  Ihe  luual  way.  'Ihe  pnir  piece*  arc  arranged  to  hold  the 
magnet  apoolti  in  place,  and  each  rorc  i«  boiled  by  four  jinch  bnlln  |o  the 
inner  surface  of  the  magnet  frame. 


upon  the  engine  shaft,  which  is  itself  37  inches  in  diameter.  The  laminations 
which  form  the  armature  core,  the  total  weight  of  wliich  is  30,000  pounds,  or  15 
tons,  will  then  be  built  upon  the  periphery  of  the  armature  spider. 

The  slotting  in  the  armature  laminations  will  register  accurately  and  pro- 
vided, when  completed,  594  slots.  The  insulation  and  windings  will  then  be 
fitted  into  the  slots  and  connected  with  commutator. 

The  commutator  itself  is  made  up  of  1188  bars,  and  is  105  inches  in  diameter. 
It  is  divided  into  halves  for  the  purpose  of  shipment  and  ease  of  handling,  and 
will  be  placed  upon  an  extension  of  the  armature  hub  after  the  latter  is  secured 
to  the  engine  sliaft. 

Tlie  great  fly  wheel  of  the  engine  will  be  bolted  directly  to  the  armature  hub 
near  its  periphery,  in  order  that  the  regulating  force  of  the  wheel  shall  not  be 
transmitted  wholly  through  the  shaft  of  the  engine.  This  will  relieve  the 
armature  shaft  and  its  keys  from  the  enormous  strain  to  which  they  would 
otherwise  be  subjected. 

The  machine  has  been  most  carefully  designed,  and  an  unusually  large  factor 
of  safety  provided  for  every  part  subjected  to  mechanical  or  electrical  strain. 
Because  of  this  the  machine  will  be  able  to  take  twice  its  normal  load  for  short 
periods  of  time  without  injury,  and  io  carry  a  50  per  cent,  overload  for  several 
hours. 

The  greatest  care  has  been  taken  to  secure  from  the  generator  a  higher  per- 
centage of  efficiency  than  has  thus  far  been  attained  in  units  of  large  size. 
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SiDK  IClkvation,  Showing  Fi.y  WiiitEL,  Journals  and  Crank  Discs. 

There  iircmi  Ui  be  no  limit  to  the  cnpncily  to  which  these  IiirRc  KrncrntoiH 
cnn  l*r  curried.  The  drvrlopinriit  thai  lin«  lakrti  place  ihttn  far  is  an  InlerrHlinK 
Rtndy  in  view  <if  what  must  tiltimiilrly  romc  when  wr  tire  C(>iii|irllrd  to  prtivide 
mrnnn  for  Iriinimi^KJon  ol  power  for  those  l(ir((P  nchcmcn  of  propulsion  which 
nre  awaiting  the  applirnlion  of  clrclriclty  in  place  of  ntcain. 

What  will  he  the  llmJI  to  the  aixc  of  machine!  required  when  our  ninin  line 
«tcam  railways  arc  operated  by  clectricUy? 
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jFtnancial  IFntelliGcnce, 


THE  BALTIMORE  TRUST  &  GUARANTEE  COMPANY  is  offering  $850,- 
ocw  first  mortgage  5  per  cent,  sinking  fund  gold  bonds  of  the  Knoxville  Traction 
Company,  of  Knoxville.  Tenn.  They  are  coupon  bonds  of  $1000  each,  with  priv- 
ilege of  registration,  and  are  secured  by  first  mortgage  upon  all  the  lines  of  the 
Knoxville  Traction  Company,  and  are  additionally  secured  by  the  stock  of  the 
Knoxville  Electric  Light  &  Power  Company  and  by.  valuable  real  estate,  power 
houses,  car  barns,  shops,  etc.  The  bonds  are  dated  April  i,  1898,  and  mature 
April  1,  1928. 

Special  Corresponbence- 

New  York  Notes. 


Office  of  The  Electrical  World,  t 
9  Murray  St.,  NEW  YoRK,  September  1'2,  1898.      i 

ELECTRIC  TRACTION  ON  THIRD  AVENUE.— Tt  is  stated  that  the 
plans  and  specifications  for  the  installation  of  the  underground  electric  con- 
duit system  on  the  Third  Avenue  Railway  have  been  decided  on,  and  that  the 
contracts  for  tlie  work  have  been  drawn.  The  names  of  the  contractors,  how- 
ever .cannot  be  learned.  It  is  further  stated  that  the  electric  system  will  be  in 
operation  sixty  days  after  the  work  of  changing  over  has  been  commenced.  It 
is  the  company's  purpose  to  similarly  equip  the  Forty-second  Street  road,  and 
it  expects  to  have  electric  cars  running  on  this  line  before  the  winter  sets  in. 
The  125th  Street  line  will  also  be  changed  to  the  underground  conduit  system. 
The  Dry  Dock  line  will  be  changed  over  in  the  spring.  It  is  stated  that  the 
improvements  will  entail  an  expenditure  of  from  $12,000,000  to  $15,000,000. 

STREET  RAILWAY  CONVENTION.— During  the  present  week— on  Tues- 
day and  Wednesday — the  Street  Railway  Association  of  the  State  of  New  York 
will  meet  at  Manhattan  Beach  for  the  twofold  purpose  of  discussing  matters 
of  interest  to  themselves  and  the  public  and  inhaling  ocean  breezes.  The  first- 
named  object,  however,  is  the  primary  cause  of  their  invasion  of  one  of  New 
York's  most  popular  seashore  resorts.  The  meeting  is  the  sixteenth  of  the 
association,  and  the  executive  committee  acted  wisely  in  changing  the  place 
of  meeting  from  Brooklyn  to  the  seaside.  Sonre  excellent  papers  are  down  on 
the  programme,  and  under  the  stimulating  influence  of  the  pure  sea  air  the 
meetings  should  be  interesting.  Among  the  subjects  of  papers  promised  are  the 
following:  "Points  on  the  Care  of  Dynamos,"  "Low  Joints,  How  to  Prevent 
Them,"  "The  Power  Station  from  an  Economic  Standpoint,"  "Track  Bonding." 
"The  Most  Approved  Plan  of  Long  Distance  Power  Transmission"  and  "The 
Effect  upon  Street  Railroads  of  the  Application  of  Electricity  to  Steam 
Roads."  "How  Can  We  Increase  Our  Receipts?"  is  the  suggestive  title  of 
another  paper.  If  the  author's  solution  of  the  problem  is  capable  of  universal 
application  his  name  should  be  engraved  in  deep  and  enduring  letters  on  a  solid 
block  of  bronze  or  some  other  indestructible  substance,  so  that  his  fame  shall 
be  handed  down  to  the  millions  yet  unborn,  most  of  whom  will  be  confronted 
with  the  same  question  at  some  time  of  their  lives.  The  association  has  a 
live  and  enterprising  president  in  Mr.  G.  Tracy  Rodgers.  This  gentleman  pre- 
sides over  the  destinies  of  the  Binghamton  Street  Railroad,  and  he  is  doing 
more  for  the  good  of  Binghamton  than  any  other  single  factor  in  its  develop- 
ment. He  is  giving  the  citizens  the  best  service  obtainable  from  an  electric 
railway,  and  nothing  conduces  more  to  the  welfare  of  an  intelligent  community 
than  first-class  street  railway  facilities.  The  Bingham tonians  are  fortunate  in 
this  respect. 

HORSE  CARS  ON  BROADWAY.— New  Yorkers  were  treated  to  a  real_ 
surprise  on  Monday  morning  last,  and  no  doubt  many  of  them  rubbed  their 
eyes  wondering  whether  they  had  been  asleep  for  several  years  and  had  just 
awoke  after  dreaming  that  horse  cars  had  been  removed  from  Broadway.  The 
occasion  of  this  exhibition  of  astonishment  was  the  reappearance  of  real  horse 
cars,  drawn  by  real  horses,  trudging  up  and  down  the  busy  thoroughfare,  and 
the  cause  of  this  novel  spectacle  was  a  peculiar  accident  at  the  power  station 
at  Broadway  and  Houston  Street.  Broadway  merchants  wondered  if  the  sub- 
stitution of  horse  cars  for  the  cable  was  in  the  line  of  progress,  and  could  not 
understand  why  the  antiquated  method  of  street  travel  should  be  so  suddenly 
revived  in  this  enlightened  city.  Their  fears  w.cre  allayed,  however,  atter  a 
half-<l.'iy's  experience  with  the  new  (?)  mode  of  travel,  for  then  the  horses  and 
horse  cars,  for  the  second  time  in  their  careers,  were  consigned  to  "innocuous 
desuetude."  As  to  the  accident:  It  seems  that  the  inner  lining  of  the  power 
house  chimney  crumbled  and  fell  away  from  the  wall,  blocking  the  outlets  of 
the  gases  from  the  fires  under  the  boilers.  When  Chief  Engineer  E.  A.  Pierson 
looked  over  the  ground  he  thought  that  it  would  be  best  to  take  this  oppor- 
tunity to  make  a  general  overhauling  of  the  cable  plant.  Therefore  it  was  de- 
cided to  suspend  operations  on  the  cable  system  until  repairs  could  be  effected 
to  the  chimney;  meanwhile  the  engines,  etc.,  were  to  be  overhauled.  The  plant 
has  been  in  steady  operation  for  eight  years.  The  machinery  was  started  up 
again  at  i  o'clock  in  the  afternoon,  and  the  cable  service  on  Broadway  resumed, 
'i'hc  accident  to  the  chimney  occurred  at  2  o'clock  in  the  morning,  and  be- 
tween that  time  and  i  o'clock  in  the  afternoon  all  the  available  horse  cars  on 
the  company's  system  were  brought  into  requisition  on  the  Broadway  line,  and 
it  was  during  this  time  that  New  Yorkers  were  treated  to  this  glimpse  of  the 


past.  A  great  big  sigh  of  relief  was  given  when  the  calilc  cars  made  their 
reappearance,  and  a  bigger  one  will  be  given  when  electric  cars  displace  the 
.cable  cars. 

COMMENCEMENT  OF  WORK  ON  THE  BROADWAY  UNDER- 
GROUND CONDUIT  SYSTEM.- The  Metropolitan  Traction  Company  gave 
New  Yorkers  two  surprises  during  the  past  week.  One  was  a  sort  of  a  fare- 
well appearance  of  horse  cars  on  Broadway  and  the  oilier  was  tlic  sudden  deci- 
sion to  begin  at  once  the  work  of  installing  the  underground  conduit  system 
on  that  street.  'J'his  decision  was  immediately  followed  by  active  work,  and 
at  7  o'clock  on  Friday  morning,  September  9,  workmen  began  tearing  up 
the  pavement  adjacent  to  the  outside  rails  of  the  uptown  track  op- 
posite the  Bowling  Green  Building  at  the  lower  end  of  Broadway. 
After  a  narrow  '  strip  of  pavement  had  been  removed  trenches  were 
dug  to  a  certain  depth  to  ascertain  what  underground  obstructions 
there  were  to  be  dealt  with.  President  Vreeland  states  that  the  work 
will  be  carried  on  a  block  or  two  at  a  time  until  the  overcrowded  portion 
of  the  street  is  reached.  It  will  Ihen  be  prosecuted  at  night,  wlien  traffic  is 
light  and  the  street  is  comparatively  free  of  vehicles.  The  work  of  installing 
the  improved  system  of  propulsion  on  the  Broadway  line  will  be  peculiarly 
difficult  for  the  reason  that  the  street  car  service  cannot  be  suspended  there  as 
it  was  on  Fourth  Avenue,  Eighth  Avenue,  Sixth  Avenue  and  on  other  streets 
when  similar  improvements  were  made  along  those  thoroughfares.  The  normal 
street  car  traffic  on  Broadway  is  extremely  heavy,  and  to  interfere  with  it 
would  be  a  very  serious  matter,  not  only  to  the  public,  but  to  the  company  as 
well.  The  company,  however,  has  never  lost  sight  of  the  duty  it  owes  to  the 
public,  and  has  always  laid  its  reconstruction  plans  so  as  to  give  the  public 
as  little  inconvenience  as  possible.  It  is  stated  that  the  necessacy  consents  of 
property  owners  and  State  and  local  authorities  have  been  obtained  to  carry 
on  the  work  on  the  Broadway  hne.  It  had  been  the  intention  of  the  Metro- 
politan Company  to  defer  this  work  until  next  spring,  but  the  public  apprecia- 
tion of  the  new  electric  system,  and  the  fact  that  the  sim-lar  work  on  the  Sixth 
and  Eighth  Avenues  lines  has  been  pushed  ahead  with  so  much  vigor,  induced 
President  Vreeland  to  have  the  Broadway  work  begun  at  once. 


New  England  Notes. 
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Branch  Office  of  THE  ELECTRICAL  WORLD. 
Room  91,  Hathaway  Building,  620  Atlantic  Ave., 
Boston.  Mass..  September  10, 

THE  SUBWAY. — The  third  and  last  section  of  the  subway  was  opened  to 
the  public  at  5:45  a.  m.,  September  3,  when  the  first  car  ran  underground 
through  the  heart  of  the  city.  The  actual  length  of  the  subway  is  i  2-3  miles, 
with  a  trackage  of  about  5  miles.  There  are  three  junctions  by  which  the  sur- 
face cars  can  enter  and  leave.  The  cost  of  the  subway,  approximately,  to  date, 
including  material,  work,  real  estate,  etc.,  is  $5,786,000.  The  work  of  the  Rapid 
Transit  Commission  has  been  pushed  with  considerable  vigor,  and  as  a  result 
they  have  completed  the  gigantic  undertaking  more  than  ten  months  under 
the  time  limit.  The  ground  was  first  broken  by  Governor  Greenhalge  on 
March  28,  1894. 

THE  TWENTIETH  ANNUAL  clambake  of  the  American  Electrical  Works, 
Providence,  R.  I.,  held  Saturday,  September  10,  at  the  Pomham  Club,  is  past, 
and  its  memories,  like  those  of  all  other  of  these  annuals,  will  be  indelibly  im- 
pressed on  the  minds  and  in  the  hearts  of  over  300  members  of  the  electrical 
fraternity  pre.>ent.  Following  as  it  did  the  Boston  convention  of  the  American 
Street  Railway  Association,  there  were  present,  of  course,  large  numbers  of 
street  railway  officials.  In  attendance  it  exceeded  all  other  bakes.  It  was  a 
regular  Phillips  day,  so  far  as  the  weather  was  concerned,  and  mine  host 
Phillips  was  never  in  better  humor  or  spirits.  The  genial  Eugene,  his  sons 
Frank  N.  and  E.  Rowland,  and  his  affable  lieutenants.  Sawyer.  Remington. 
Ackerman,  Donohoe,  Carroll,  Waggenseil  and  others,  welcomed  the  early  con- 
tingent at  the  Narragansett  Hotel,  from  which  they  were  conveyed  by  electrics 
to  the  club.  The  usual  sports  were  indulged  in  by  both  old  and  young,  these 
including  shooting,  bowling,  baseball  and  football,  others  conienting  themselves 
l>y  admiring  the  magnificent  club  grounds  and  views  of  the  Providence  River. 
The  dinner  passed  more  than  pleasantly,  and  the  souvenirs  this  year  were  a 
pretty  and  unique  pipe,  case  and  pouch  of  tobacco.  Dinner  concluded,  Mr. 
Phillips  rapped  to  order,  and  made  the  neatest  speech  of  his  life,  likening  the 
twentieth  annual  to  the  stock  farm,  and  humorously  introducing  as  thorough- 
breds Mr.  E.  ^^.  Baker,  of  the  Southern  New  England  Telephone  Company; 
A.  L.  Suesman,  an  old  telegrapher,  and  W.  II.  Sawyer,  all  of  whom  have 
attended  the  full  twenty  bakes;  as  high  steppers  his  sons  Frank  X.  and  E. 
Rowland,  and  as  working  horses  Messrs.  Sawyer.  Remington.  Ackerman. 
Donohoe.  Carroll.  Watson,  Waggenseil  and  others  of  his  business  and  factory 
staff,  finally  announcing  as  toastmaster  Major  R.  S.  Brown,  of  the  Boston  office  of 
the  Wcstinghouse  Electric  &  Manufacturing  Company,  who  proved  to  be  the 
right  man  in  the  right  place.  Responses  to  toasts  were  made  as  follows:  By 
Mr.  C.  L.  Van  Shyck  for  "Providence,"  Mr.  T.  C.  Pennington  for  the 
"American  Street  Railway  Association,"  Mr.  Stephen  H.  Goddard  for "  the 
"Electrical  Press."  Capl.  William  Erophy  in  general  remarks  divided  honors 
with  Toastmaster  Brown.  Master  Mechanic  Baker,  of  the  Boston  elevated  road, 
said  a  few  pleasing  words,  and  Gen.  C.  H.  Barney  read  a  humorous  poem  re- 
plete with  wit  entitled  "Finnigan's  Rcpoort."  An  orchestra  rendered  excellent 
selections  during  the  dinner.  The  bake  was  a  great  success,  and  every  branch 
■'of  the  electrical  business  was  represented. 
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Buffalo  and  Niagara  Falls  Notes. 


Buffalo,  ^^  Y.,  September  10, 1898- 
THE  NIAGARA  POWER  COMPANY  will  build  a  station  at  once  on  the 
Buffalo  cable  line  at  North  Tonawanda,  the  contract  having  been  let  for  about 
$io,ooo.     From  this  centre  all  po-A-er  will  be  distributed  through  Tonawanda  and 
sent  to  Lockport. 

THE  BUFFALO  STREET  RAILWAY  COMPANY  is  so  well  pleased  with 
the  new  storage  batteries,  built  to  bridge  over  any  sudden  strain  on  the  power. 
as  well  as  to  take  care  of  the  6  p.  m.  peak,  that  it  is  preparing  to  increase  the 
capacity  of  the  plant  from  1200  to  2000  horse-power.  The  batteries,  working 
automatically  as  they  do,  add  much  to  the  life  of  electrical  apparatus. 

THE  NEW  YORK  CENTRAL  RAILROAD  has  met  the  trolley  rates  from 
Buffalo  to  Niagara  Falls  and  Lockport,  and  a  great  increase  of  steam  travel 
has  resulted.  This  means  travel  for  about  a  cent  a  mile.  It  is  believed  that 
the  move  presages  the  adoption  of  the  trolley  on  the  line,  as  has  been  done 
on  the  Erie  road  from  Tonawanda  to  Lockport,  at  least  so  far  as  substituting 
electric  for  steam  locomotives  is  concerned.  Were  the  trolley  lines  strong 
enough  a  war  of  rates  would  probably  result. 

MR.  EDWARD  BOILLEAU,  the  electrical  consulting  engineer  who  came 
here  a  short  time  ago  from  Milan  to  examine  our  recent  electrical  improve- 
ments and  installations,  has  returned  home.  He  does  not  hesitate  to  say  that 
we  are  in  advance  of  Europe  in  the  use  of  electricity.  Most  of  his  time  was 
spent  in  looking  over  our  trolley  systems.  Like  all  European  engineers  lie  was 
astonished  at  the  extent  of  our  use  of  passenger  elevators  or  "hoists"  in  build- 
ings.    Europe  has  nothing  to  compare  with  it. 

THE  SMITH  LINES,  Buffalo  to  Tonawanda  inland,  inside  Tonawanda,  and 
Buffalo  to  Tonawanda,  via  the  Niagara,  and  with  extension  to  Niagara  Falls 
in  prospect,  have  been  reorganized  with  State  Comptroller  James  A.  Roberts 
as  president.  Many  large  capitalists  have  been  added  to  the  board  of  di- 
rectors. The  latest  move  made  by  the  combination  is  to  cover  the  resorts  on 
Grand  Island  with  a  trolley  line,  reaching  the  island  by  a  car  ferry  till  the  new 
bridge  is  finished.  This  will  insure  possession  of  the  island  in  advance  of  the 
bridge. 

THE  FOL^RTH  electric  generator  in  the  Niagara  power  house  stands  ready 
to  do  duty  at  a  moment's  notice,  and  is  operated  whenever  the  load  runs  high, 
The  Westinghouse  authorities  state  that  the  average  load  carried  at  the  tunnel 
is  now  16,000  horse-power.  Of  this  the  amount  coming  to  Buffalo  and  under 
contract  to  be  brought  here  as  soon  as  possible  is  4600  horse-power.  There  is 
a  report  that  new  contracts  are  to  be  closed  very  soon.  With  the  tunnel  load 
running  up  to  17,000  horse-power  occasionally  it  will  be  necessary  to  get  the 
fifth  sooo-hp  machine  ready  before  long  to  avoid  accidents. 

THE  VISIT,  this  week,  of  Secretary  W.  B.  Rankine,  of  the  several  Niagara 
tunnel  companies,  to  Toronto  reveals  more  completely  than  ever  the  bluff  that 
certain  Canadians  were  putting  up  last  year  against  the  companies.  Mr.  Rankine 
is  secretary  of  the  Canadian  company  also,  which  has  two  soo-hp  generators 
in  the  power  house  of  the  Victoria  Park  &  River  Railway  Company,  put  in 
mainly  to  stop  the  clamor  and  threats  of  agitators  to  set  up  a  competing  plant 
or  annul  the  Canadian  grant  to  the  company.  Mr.  Rankine  states  that  only  a 
trifle  over  half  of  the  small  amount  of  power  available  has  been  taken.  The 
local  lighting  plant  takes  250  horse-power,  the  Canadian  branch  of  the  Carborun- 
dum works  200,  and  the  Carmelite  Monastery  seventy.  So  the  company  is 
looking  to  Toronto  for  an  outlet.  This  city  is  about  85  miles  from  the  tunnel 
by  land  or  50  miles  across  Lake  Ontario. 

TROLLEY  LINE  EXTENSIONS  appear  to  have  become  epidemic  in  this 
vicinity.  The  latest  move  is  in  the  interest  of  a  general  consolidation  of  all 
lines  in  Niagara  County;  that  is,  all  of  the  lines  run  by  power  from  the  Falls. 
This  would  form  a  large  system,  and  if  carried  through  will  require  a  consider- 
able time  to  perfect  arrangements.  It  is  said  that  President  Ely,  of  the  Buffalo 
&  Niagara  Falls  and  the  Buffalo  &  Lockport  roads,  favors  the  scheme,  and  that 
the  Canadian  line  at  the  Falls  will  enter  such  an  alliance,  which  is  probably 
about  all  that  can  be  accomplished  at  present.  One  obstacle  is  the  State 
rcHcrvation  at  Niagara  Falls.  It  is  an  inflexible  law  of  the  commissioners  not 
lo  allow  a  trolley  line  to  cross  the  grounds.  This  separates  the  Canadian  road 
from  the  iinc»  on  this  side  of  the  new  bridge  by  a  few  rods.  It  is  given  out 
-IS  already  arranged  that  as  soon  as  the  bridge  from  Lewiston  to  Quccnston  is 
finished  a  belt  line,  made  up  principally  by  the  Canadian  and  the  Gorge  roads, 
will  be  established. 


Milwaukee  Notes. 

MlLWAUKKR.  Wi«.,  September  H,  IHilH, 
AT  LIT'I  LE   FALLS,   MINN.,  a  cummitlcc  has  been   appointed   to  secure 

plann  and  estimates  for  a  municipal  liffhiing  plant. 
THE  FOX  RIVKK  ELECTKIC  RAILWAY  COMI'ANY.  of  Green  Bay,  has 

.i^ktd  (he  Uc  Pcrc  CounciTfor  pcrmiHsion  to  extend  itn  line  into  the  latter  city. 
MK.SSKS.   C.   N.   FALK  and   T.    I(.   Gibson,  of   Milwaukee,  arc   taking   pre- 

liminnry  iilcpi  for  the  construction  of  an  electric  railroad  bcfwcn  Buraboo  and 

Dcvil'ii  Lake,  a  distance  of  20  mllc». 


St.  Louis  Notes. 


Si.  \AJVt%,  Mo,,,Si'ptenit)<-r  N,  1808. 
STRIKE  RIOTS.— Two  riots  were  caused  by  striking  linemen  in   North  St, 
Jmv\%  a  few  dayi  ako.    In  both  inntancct  pistoU  were  used,  and  several  men 
were  hurt.    The  police  were  called  in   and  arrested  the  dlslurbers. 

THE  WtNSTANLEY   PARK   Ronrd  passed  a  vote  last  week  declarins  the 

'  'icks  a  nuisance  and  wants  them  rrmovrd.    The  vnic  stood  five  t» 

r   of  the  Suburban   line.    There  it  a   very  bitter  fight   on   between 


ST.  LOUIS  TELEGRAPHERS  have  formed  an  association  known  as  the 
St,  Louis  Telegraphers'  Aid  Society.  The  officers  are:  President,  A.  E.  Van 
Tyne;  vice-president,  M.  A.  Hawley;  secretary,  W.  J.  Armstrong;  treasurer, 
R.  H.  Bohle;  executive  committee,  J.  M.  Maddox,  W.  H.  Spencer,  Charles 
McNeill,  M.  Tully,  J.  B.  Magill;  auditing  board,  J.  A.  Weaver,  H.  C.  Crain, 
C.  W.  Groos. 

DEFECTIVE  FRANCHISE.— The  Suburban  road,  which  was  granted  a 
franchise  to  build  an  extension  north  on  Sarah  Street  and  the  St.  Louis  & 
Meramec  River  road,  finds  that  it  will  require  a  franchise  along  a  small  part 
of  Euslon  Avenue.  The  Suburban  tried  to  secure  a  permit  from  the  Board  of 
Public  Improvement,  but  that  body  denied  it  on  the  ground  that  the  Assembly 
alone  could  remedy  the  defect. 

TELEPHONE  REMOVAL.— The  operating  office  of  the  American  Telephone 
&  Telegraph  Company,  better  known  as  the  Long-Distance  Telephone  Com- 
pany, has  been  removed  to  Madison,  111.  Trouble  with  the  underground  sys- 
tem of  cables  in  the  city  is  assigned  as  the  reason  for  the  move.  A  first  step 
was  taken  last  week,  when  the  local  offices  at  410  Olive  Street  were  vacated 
and  moved  into  temporary  quarters  on  Ferry  Street,  at  the  west  end  of  the 
Merchants'    Bridge. 

THE  LINDELL  RAILWAY  COMPANY  has  completed  its  arrangemento 
for  the  wholesale  extension  of  its  lines  into  St.  Louis  County.  Four  different 
extensions  are  to  be  built,  that  will  connect  at  various  places  and  make  one 
immense  electric  system.  The  first  will  be  to  lay  tracks  from  a  point  on  the 
Forest  Park  Highlands  line  to  a  junction  with  the  Forest  Park  &  Clayton  line. 
Another  will  start  from  the  same  point,  south  to  Shady  Side,  near  Webster. 
Two  branches  will  also  be  built  to  Creve  Cceur  Lake. 

ELECTRIC  ROAD  TO  JEFFERSON  COUNTY.— Within  the  next  few 
days  the  St.  Louis,  Fenton  &  Southwestern  Railroad  Company,  with  a  capital 
stock  of  $1,000,000,  will  be  incorporated.  Thomas  F.  Sneed,  general  superin- 
tendent of  the  Suburban  Railroad,  will  be  president  of  the  new  company.  The 
company  will  build  44  miles  of  electric  road,  to  run  from  the  city  limits,  south- 
west to  Ware,  a  point  four  miles  south  of  Morse's  Mills,,  in  Jefferson  County. 
It  will  parallel  the  Iron  Mountain  Railroad  the  entire  distance.  Work  will 
begin  some  time  this  month.  The  third-rail  system  will  be  used.  The  line  will 
do  both  a  passenger  and  freight  business. 

THE  WESTERN  ELECTRIC  COMPANY,  of  Chicago,  filed  suit  V4  the 
United  States  Circuit  Court  Tuesday  for  an  injunction  against  the  Kinloch 
Telephone  Company,  enjoining  it  from  using  and  making  a  certain  multiple 
switchboard  for  telephone  exchanges.  The  plaintiff  states  that  Leroy  B.  Firman, 
patentee,  sold  to  it  the  exclusive  right  to  the  invention  on  January  7,  1881.  and 
that  it  has  been  manufacturing  the  switchboard.  It  claims  that  the  courts 
authorized  a  decree  of  perpetual  injunction  on  March  29,  1898,  in  the  case  of  the 
Western  Electric  Company,  against  the  Capital  Telephone  &  Telegraph  Com- 
pany, of  Sacramento,  Cal.,  the  latter  company  being  charged  with  infringement. 


Pacific  Coast  Notes. 


San  Francisco,  Cal.,  September  4,  1898. 

A  FR*\NCHISE  was  recently  applied  for  in  Oakland,  Cal.,  which  may  be 
taken  as  meaning 'that  the  Southern  Pacific  Railroad  Company  is  about  to 
change  its  cable  roads  on  Telegraph  Avenue  and  on  San  Pablo  Avenue  to  elec- 
tric car  lin^s.  Permission  was  asked  to  operate  electric  street  cars  on  the 
above  thoroughfares. 

THE  SUPREME  COURT  recently  aflirmed  the  judgment  of  the  lower 
court  in  denying  a  petition  of  the  People's  Mutual  Telephone  Company,  of  San 
Francisco,  for  a  writ  of  review  against  the  Board  of  Supervisors.  The  com- 
pany objected  to  the  board's  action  in  exacting  from  bidders  for  the  telephone 
franchise  that  they  should  have  at  least  2000  bona  fide  subscribers  on  their 
books. 

THE  SUNSET  TELKPHONE  &  TELEGRAPH  COMPANY  recently  com- 
pleted its  northern  extension  from  Spokane,  Wash.,  and  will  continue  construc- 
tion northward.  'l"he  Spokane  &  British  Columbia,  which  was  the  first  company 
to  introduce  telephones  in  that  part  of  the  State,  contemplates  meeting  this 
action  by  installing  an  exchange  in  Spokane  and  constructing  long-distance 
lines.     It  is  said  that  the  Sunset  Company  uses  annually  175,000  cells  of  battery. 

THE  VITAX  BATTERY  COMPANY,  of  San  Francisco,  has  been  incor- 
porated by  Herbert  P.  Thayer,  Edward  IL  Baxter,  Andrew  White  and  Scott 
Calhoun.  The  cai)ilal  stock  is  placed  at  $10,000.  The  factory  has  been  locatcil, 
with  a  capacity  of  600  cells  a  day,  at  the  San  Francisco  lilcclrical  Company's 
place,  al  31  Second  Street,  but  a  much  larger  factory  on  Mission  Street  will 
soon  be  in  operation.  'J'he  company  has  on  the  market  a  good  line  of  dry  bat- 
teries of  "arious  forms,  and  as  the  ficiglit  from  the  East  is  6  cents  per  cell  its 
prt)spects  are  good. 

THE  CITY  OK  IIFALDSIiUKt;.  Sonoma  C.iunly.  C"al.,  has  awarded  en 
tracts  for  the  conslrucliun  of  an  eleelric  light  and  pumping  plant  to  the  Cali- 
fornia Bridge  Company.  'J'he  figures  as  rci)orted  arc  $31,643  for  the  electric 
(tystcm  and  $31,700  for  the  waterworks  system.  It  is  understood  that  Stanley 
electrical  apparatus  will  be  installed  for  the  Smile  transmission  at  10,000  volts, 
The  three- pliancd  generator  will  have  a  capacity  of  120  kilowatts.  There  will 
he  a  3')  hp  induction  motor,  which  wilt  drive  a  triplex  pump.  Cily  bond><  an 
expected   to  hupply   the   money   required. 

TIIIi:  ELECTKIC  LIGHTINc;  AND  P(»WKK  SY.STEM  of  the  Comm.i.i.il 
Light  &  J'owcr  Compiiny,  Snn  Fruncise'i.  has  been  quietly  iransferred  Ici  ilu 
San  Kr/ineifico  Can  flt  Electric  Company.  The  (nrincr  company  was  organised 
many  yearn  and  nupplird  about  u  niilcs  of  nhaft  service  from  itn  atram  plant 
on  Commercial  Street  for  printing  ofliccn,  sidewalk  elevators,  etc.  Dtning  the 
past  two  yean  electric  nervice  has  been  given,  a  Stanley  twophaHe  plant  being 
in  UiC.  The  circuiln  have  hern  cxirndrd  of  late,  rcnulting  in  n  profiLiblc  sale 
to  the  larger  compiiny.  The  Snn  I-'tiini-iNcn  (Ins  ^t  KIcclric  Company  is  still 
iiprrjitinit  the  rlectric  plant,  lutl  will  mIiuI  down  the  shaft  power  system  ami 
supply  the  piilnms  of  the  old  einnpatiy  \\it)i  electric  mntors  and  ciureiil  fiotii 
it|  niiiiii   plant.     Coniuniet H  will   br  ic(|uiir(|   In   buy   the   motors. 
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THE  BRITISH  COLlMlilA  EI-KCIRIC  RAILWAY  COMPANY'S  12- 
milc  electric  transmission,  at  10,000  volts,  recently  went  into  operation.  The 
generating  station  is  located  on  Goldslream,  where  there  is  an  effective  head  of 
640  feet  of  water.  Two  36o-kw  Canadian  General  Electric  generators  are  driven 
by  two  Pelton  wheels,  which  are  directly  connected.  The  load  supplied  for 
the  use  of  the  tramway  company  is  about  300  horse-power,  leaving  a  surplus 
for  lighting  and  other  purposes.  The  Esquimault  Water  Company  constructed 
the  pipe  line.  The  electrical  construction  was  from  plans  prepared  by  Has- 
son  &  Hunt,  of  San  Francisco.  The  construction  work  was  begun  and  nearly 
completed  by  Mr.  Wynn  Meredith,  of  the  above  firm,  and  the  plant  was  com- 
pleted and  tested  under  the  personal  supervision  of  Mr.  W.  F.  C.   Hasson. 


Canadian  Notes. 


Ottawa.  Ont..  September  10,  18iW. 

MR.  L.  V.  EMERSOX,  of  Baltimore,  who  has  been  here  for  some  time  mak- 
ing preparations  to  give  a  test  to  his  machine  for  converting  sawdust  into 
carbon,  from  which  to  manufacture  calcium  carbide,  made  a  first  test  last  week. 
The  results  are  said  to  have  exceeded  even  Mr.  Emerson's  sanguine  expecta- 
tions, and  have  proved  an  unqualified  success. 

MR.  GEORGE  JOHNSON,  the  Dominion  statistician,  has  been  looking  into 
the  railway  statistics  of  Canada.  He  has  reported  that  for  the  year  ending  De- 
cember 31,  1897,  there  were  thirty-five  electric  railways  in  the  different  cities  of 
the  Dominion,  having  a  total  of  583  miles  of  track.  They  ran  about  26,500,000 
car-miles,  and  carried  fully  84.000,000  people  during  the  year.  For  the  year  previ- 
ous the  figures  were  ten  millions  less,  while  the  steam  railways  carried  only 
16,000,000. 

THE  TWENTIETH  CENTURY  MOVEMENT  has  reached  Toronto.  Ont., 
in  the  form  of  a  coach  delivery  wagon,  to  be  used  by  the  Robert  Simpson  Com- 
pany, of  that  city.  The  propelling  power  of  this  vehicle  consists  of  two  2-hp 
motors,  one  geared  directly  to  either  hind  wheel,  which  admits  of  the  wagon 
turning  corners,  turning  around,  and  performing  such  functions  without  causing 
friction  loss  by  one  wheel  revolving  faster  than  the  other.  The  current  is  ob- 
tained from  storage  batteries  with  sufficient  capacity  to  run  the  vehicle  from 
20  to  35  miles,  according  to  weather  and  roads.  The  batteries  are  arranged  in 
four  groups,  and  are  so  arranged  as  to  allow  them  to  be  charged  directly  from 
any  electric  light  wire.  The  peculiar  form  of  gearing  on  the  wagon  is  made 
of  composite  metals  and  rawhide,  rendering  the  running  of  the  vehicle  pos- 
tively  noiseless.  This  is  the  first  electric  delivery  wagon  in  the  Dominion  of 
Canada. 

Montreal.  Que.,  September  lO,  1W»8. 

AN  EFFORT  is  being  made  to  organize  a  new  telephone  company  in  Lon- 
don, Ont.    A  number  of  local  capitalists  are  interested. 

THE  METROPOLITAN  STREET  R.\ILWAY  COMPANY,  Toronto,  Ont., 
is  reported  to  be  considering  the  extension  of  its  road  to  Schomberg. 

THE  CENTRAL  ELECTRIC  LIGHT  COMPANY,  Portage  La  Prairie, 
Man.,  contemplates  putting  in  a  telephone  exchange  in  opposition  to  the  present 
company. 

THE  DIRECTORS  of  the  Brantford  Electric  Light  Company  have  in- 
structed their  manager,  Mr.  Wyse,  to  proceed  at  once  to  purchase  the  neces- 
sary plant  for  the  extension  of  the  works. 

THE  BRANTFORD  ELECTRIC  &  OPERATING  COMPANY,  Brantford. 
Ont.,  will  expend  the  sum  of  Jio.ooo  in  putting  in  a  new  plant,  having  received 
the  contract  for  street  lighting  for  ten  years. 

THE  CITY  ELECTRICIAN  of  Halifax.  N.  S.,  has  submitted  a  report  to  the 
Council,  showing  the  probable  cost  of  lighting  the  city  by  a  municipal  plant. 
The  question  of  instalhng  the  same  will  be  considered  at  an  early  date. 

A  LOCAL  COMPANY  in  Winnipeg  announces  its  intention  to  utilize  a 
part  of  the  water  power  of  the  Winnipeg  River.  The  project  includes  the 
building  of  an  electric  railway  from  the  mouth  of  the  Whitemouth  River  to 
points  on  the  Winnipeg   River. 

THE  ELECTRIC  LIGHT  and  Water  Works  Committee  at  Barrie,  Ont., 
have  reported  to  the  Town  Council  in  favor  of  installing  a  municipal  electric 
plant,  and  recommending  that  a  vote  of  the  ratepayers  be  taken  on  a  by-law 
to  provide  $35,000  for  the  purpose. 

IT  IS  BELIEVED  that  the  deal  for  the  purchase  of  the  Niagara  Central  Rail- 
way by  an  American  syndicate  will  be  concluded.  Messrs.  Loss,  of  Buffalo, 
and  Gibbs,  of  New  York,  representatives  of  the  syndicate,  were  recently  in 
St.  Catharines  looking  over  ihe  ground  with  a  view  to  converting  the  road  into 
an  electric  system  and  extending  it  to  Port  Dalhousie  and  Beamsville. 


French  Notes. 


(From  Our  Own  Correspondent.) 

Paris.  August  15,  189f. 

ELECTRIC  LIGHT  FOR  THE  FRENCH  ACADEMY.-At  last  the 
academy  is  to  be  lighted  by  electricity.  For  some  days  the  Mazarin 
Palace  has  been  turned  upside  down  by  gangs  of  workmen,  who  are  removing 
the  gas  fixtures  from  the  rooms  and  corridors.  Before  long  every  vestige  of 
the  antiquated  method  of  lighting  will  have  disappeared. 

AN  ELECTRIC  RAILWAY  FOR  THE  GREAT  ST.  BERNARD  MOUN- 
TAIN IN  SWITZERLAND. — Travelers  are  soon  to  be  carried  to  the  top  of 
the  Great  St.  Bernard  by  electric  power.  It  has  been  estimated  that  150,000 
persons  will  travel  from  Aosta,  in  Italy,  to  Marigny,  in  Switzerland,  over 
this  route.  When  the  road  reaches  the  high  altitudes,  sheds  and  protective 
walls  will  be  built  to  prevent  land  slides  and  other  accidents.  Power  will 
be  taken  from  the  numerous  mountain  streams  of  the  Great  St.  Bernard.  The 
enterprise  is  backed  by  English  capital. 

ELECTRICAL  TRACTION  AT  THE  ORLEANS  DEPOT  (PARIS).— The 
Orleans  Company  has  submitted  to  the  Minister  of  Public  Works  the  plans 
which  it  has  made  for  the  railway  service  from  the  Austcrlitz  bridge  to  the 
Quai  d'Orsay.  Electrical  traction  will  be  used,  and  the  change  of  engines, 
winch  will  require  two  minutes,  will  take  place  at  the  Austcrlitz   station.    The 


steam  locomotive  will  give  place  to  an  electric  locomotive  of  700  horsepower 
and  weighing  45  tons.  These  machines  ride  on  eight  wheels,  driven  by  four 
125-kw  motors.  One  locomotive  will  drag  a  train  weighing  250  tons  at  a  speed 
of  about  30  miles  per  hour.  The  current  is  to  be  supplied  through  a  third  rail. 
The  power  station  at  Ivry  will  have  two  sets  of  looo-kw  machines,  supplying 
three-phase  currents  at  5500  volts.  The  currents  will  be  transformed  to  direct 
current  at  550  volts  at  two  sub-stations,  from  which  it  will  be  delivered  to  the 
line.     A  special  a^o-volt  circuit  will  be  used  for  lighting  purposes. 

THE  SMOKE  NUISANCE  IN  PARIS.—The  official  "Municipal  Bulletin" 
has  published  an  ordinance  emanating  from  M.  Blanc,  chief  of  police,  requir- 
ing proprietors  of  factories  in  Paris  to  make  such  changes  within  the  next  six 
months  in  the  arrangement  of  their  chimneys  as  are  necessary  to  prevent  the 
escape  into  the  air  of  the  heavy  blaek  smoke  which  contributes  so  much  to 
the  production  ot  what  is  so  justly  complained  of  under  the  name  of  "Paris 
smells."  The  ordinance  reads  as  follows:  "Article  i.  This  ordinance,  to  take 
effect  six  months  from  date  of  publication,  hereby  prohibits  the  production 
of  heavy,  black  and  continuous  smoke,  capable  of  reaching  neighboring  houses 
or  of  polluting  the  atmosphere  of  the  streets  of  Paris.  Article  2.  Infractions 
of  this  ordinance  will  be  duly  reported  and  brought  before  the  proper  court. 
Article  3.  The  chief  inspector  of  machinery  and  power  plants  of  registered 
establishments,  and  his  assistants,  the  mining  engineers  detailed  to  inspect 
steam  plants,  and  their  assistants,  are  held  responsible  for  the  enforcing  of  this 
ordinance,  which  will  be  published  and  posted."  The  continual  increase  in 
the  number  of  furnaces  using  large  amounts  of  coal  has  made  this  measure 
unavoidable.  The  committee  on  hygiene,  the  committee  on  odors  and  the 
Municipal  Council  have  each  notified  the  chief  of  police  that  the  great  quan- 
tity of  smoke  is  polluting  the  atmosphere  and  blackening  and  corroding  the 
exterior  of  the  houses  in  the  factory  districts.  M.  Blanc  alludes  to  this  in  the 
preamble  to  his  ordinance,  and  he  also  calls  attention  to  the  methods  whereby 
factory  owners  and  managers  may  minimize  or  even  completely  suppress  the 
nuisance  in  question;  these  are  by  giving  greater  height  to  chimneys,  by  exer- 
cising care  in  the  choice  of  proper  fuels,  and  the'  use  of  smoke-consuming 
apparatus. 

MARSEILLES  TRANSMISSION  OF  POWER  PROJECT.— The  purpose 
of  the  Costa  enterprise,  which  has  been  engrossing  the  attention  of  the  Mar- 
seilles Municipal  Council,  is  to  develop  on  the  Durance  a  water  power  of  20,- 
000  horse-power  to  be  transmitted  by  electricity  to  the  city.  A  canal  along 
the  left  bank  of  the  river,  between  the  Mirabeau  and  the  Pertuis  bridges,  will 
deliver  water  to  the  wheels.  Four  dams  will  be  built,  with  a  generating  sta- 
tion at  each.  The  power  will  be  transmitted  electrically  to  three  receiving 
stations  at  Saint-Louis  Malpasse  and  Pont-de-Viviaux  in  Marseilles.  The  volt- 
age at  the  receiving  stations  will  be  3000  volts.  The  receiving  stations  will  be 
connected  with  the  trunk  line  of  the  system  by  feeders.  The  latter,  as  well  as 
the  former,  will  be  underground.  Branch  conduits  will  connect  the  lines  with 
the  customers.  The  service  taps  will  be  made  through  transformers,  and  the 
pressure  reduced  to  110  volts  for  interior  use.  Motors  will  be  connected  in 
parallel  on  the  branch  circuits.  The  total  power  distributed  will  come  to 
12.500  horse-power,  reckoned  at  the  pulleys  of  the  consumer's  motors.  The 
ilunicipal  Council  when  granting  M.  Costa  permission  to  lay  conduits  in  the 
streets  made  him  amenable  to  the  conditions  and  details  of  the  Public  Works 
bill,  passed  in  1895,  which  covers  in  a  general  way  all  permits  for  laying  con- 
duits in  the  public  streets  for  electrical  distribution.  It  follows,  therefore,  that 
M.  Costa's  franchise  cannot  in  any  way  become  a  monopoly,  and  that  under 
it  he  cannot  engage  in  a  lighting  business,  either  directly  or  indirectly.  The 
concession  is  for  thirty  years.  Current  for  power  will  be  sold  either  by  meter 
or  for  a  contract  price,  according  to  the  wishes  of  the  customer.  The  company 
is  obliged  to  furnish  power  to  any  person  requesting  it  who  is  within  a  radius 
of  600  feet  of  the  company's  mains.  It  is  also  obliged  to  furnish  all  persons 
who  are  willing  to  contract  for  an  amount  of  power  to  cost  double  the  ex- 
pense incurred  by  the  company  in  connecting  them.  It  is  estimated  that  in 
round  numbers  20,000,000  francs  will  be  the  cost  of  the  entire  installation.  The 
project  will  be  submitted  to  the  Minister  of  Public  Works. 


General  1Rew6. 


The  TELEaRAPH  and  Telephone. 


EDINBURG,  IND. — The  Citizens*  Telephone  Company  has  been  organized 
with  a  capital  of  $1500.  The  incorporators  are  Augrust  W.  \\'interburg,  N. 
Mowney  and  W.  H.   Bowman. 

NACOGDOCHES,  TEX.— This  city  is  soon  to  have  direct  telephone  connec- 
tion with  Shreveport,  which  is  about  100  miles  northwest.  The  line  is  being 
rapidly  constructed  from  here,  and  has  passed  the  towns  of  Appleby,  Garrison, 
Timpson  and  Teneha,  going  next  to  Lo^ansport. 

HENDERSON,  KY.— Articles  of  incorporation  for  the  Henderson  Tele- 
phone &  Telegraph  Company  have  been  filed.  It  is  capitalized  at  $15,000.  The 
officers  are  Aaron  Waller,  president;  O.  W.  Rash,  vice-president;  O.  P.  Dyer, 
secretary  and  treasurer.  A  new  exchange  is  to  be  built  in  this  city  immediately, 
which  will  give  Henderson  two  systems  of  telephone.   " 

SIOUX  CITY,  lA. — The  Iowa  Telephone  Company  has  begun  improve- 
ments on  its  Sioux. City  plant,  which  will  not  be  finished  until. about  January 
t,  next  year.  The  cost  will  be  over  §50,000,  and  will  amount  almost  to  a  re- 
building of  the  exchange.  Manager  Clark  says  the  Sioux  City  plant  and  Min- 
neapolis plant  will  be  twins  and  the  finest  west  of  Chicago. 

BOSTON,  MASS.— It  is  reported  that  the  Bell  Telephone  Company  has  re- 
cently advised  its  licensees  that  it  will  hereafter  waive  the  commission  that 
these  licensees  have  been  paying  the  parent  company  on  long  distance  tele- 
phone and  telegraph  business.  This  concession,  it  is  stated,  will  be  equiva- 
lent to  $30,000  annually  to  the  New  England  Telephone  &  Telegraph  Company, 
and  $50,000  to  the  Erie  Company. 

OTTUMWA,  ILL.— Articles  of  incorporation  were  filed  for  the  Ottumwa 
Long  Distance  Telephone  Company,  of  this  city,  with  Jay  C.  Goddard,  A.  H. 
Cowdery  and  P.  E.  Wilcox,  all  of  this  city,  and  who  arc  also  interested  in 
the  (^ttunuva  Telephone  Company,  as  incorporators.    The  capital   stock  of  the 
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new  corporation  is  placed  at  $60,000.  The  following  named  gentlemen  are  the 
officers:  President,  Jay  C.  Goddard;  vice-president,  P.  E.  Wilcox;  secretary 
and  treasurer,  A.  H.  Cowdery. 

ROCHELLE,  ILL.— The  Lee  County  Telephone  Company  has  just  com- 
pleted its  system  by  putting  in  a  line  from  Steward  to  Lee  and  from  Lee  to 
Paw  Paw,  which  furnishes  a  complete  circuit  of  the  county.  It  is  said  that 
this  county  has  the  most  complete  system  of  any  county  in  the  country  outside 
of  large  cities—having  no  less  than  fourteen  exchanges,  viz.:  Dixon,  Eldena, 
Amboy,  Harmon,  Shaw,  Sublette,  West  Brooklyn,  Lee  Centre,  Compton,  Paw 
Paw,  Lee.  Steward,  Ashton  and  Franklin  Grove;  also  toll  stations  at  Grand 
Detour,  Nachusa,  Walton,  Gap  Grove,  Prairieville  and  Flagg;  also  on  the 
lines  between  exchanges,  making  a  total  of  nearly  450  telephones  in  the  county. 

BOSTON,  MASS.— The  Boston  News  Bureau  says  that  the  independent  tele- 
phone companies  in  Minnesota  have  during  the  past  three  years  constructed 
a  system  of  long  distance  lines  connecting  points  not  reached  by  the  North- 
western .telephone  system  operating  in  that  State.  Notwithstanding  the  fact 
that  the  Northwestern  system  owned  and  operated  7000  miles  of  wire  the  inde- 
pendents had  built  to  nearly  300  points  not  reached  by  the  NortTiwcsiern,  using 
fully  2200  miles  of  wire.  The  Northwestern  Company  has  closed  a  contract 
whereby  it  secures  by  purchase  900  miles  of  this  line  and  enters  into  an  operat- 
ing arrangement  with  the  balance,  all  of  which  are  to  be  equipped  with  Bell 
instruments,  and  the  lines  and  stations  become  a  part  of  the  extensive  North- 
western system  controlled  by  the  Eric  Telephone  Company.  The  result  of  the 
purchase  and  agreements  increases  the  Northwestern  toll  line  system  to  nearly 
10,000  miles,  and  as  soon  as  the  new  lines  can  be  equipped  with  Bell  instru- 
ments 300  stations  will  be  added  to  the  general  system.  The  arrangement, 
it  is  stated,  saves  the  Northwestern  Company  an  expenditure  of  $200,000,  repre- 
senting the  cost  of  lines  into  a  territory  already  developed,  and  gives  Min- 
nesota, together  with  the  Northwestern  Company  system,  the  most  complete 
long-distance  telephone  system  in  the  United  States  to  date.  The  lines  ac- 
quired that  are  single  grounded  circuits  the  Northwestyn  will  make  metallic. 
This  transaction  gives  to  the  Northwestern  Company  the  entire  toll  line  system 
in  Minnesota. 


Electric  Light  and  Power. 


WINONA,  MISS. — E.  R.  Blackstone  &  Co.  propose  to  put  in  an  electric 
plant. 

LONDON,  ONT. — Fire  destroyed  the  L,ondon  General  Electric  Company's 
power  house.    The  loss  will  be  $25,000. 

LITTLE  FALLS,  MINN.— A  committee  has  been  appointed  to  secure  plans 
and  estimates  for  a  municipal  lighting  plant. 

WEST  BAY  CITY,  MICH.— At  the  Council  meeting  it  was  decided  to  pur- 
chase a  1500  dynamo  light  for  incandescent  lighting  to  add  to  the  present  city 
lighting  plant. 

MINNEAPOLIS,  MINN. — A  resolution  was  referred  to  the  ways  and  means 
committee  of  the  Council  providing  for  the  sale  of  $300,000  in  bonds  for  the 
establishment  of  a  municipal  lighting  plant. 

RICHLAND  CENTRE,  WIS.— The  City  Council  is  contemplating  the  erec- 
tion of  an  electric  plant  for  the  purpose  of  lighting  the  streets  ^f  the  city,  and 
a  committee,  conssiting  of  T.  Breedon,  W.  A.  Brecdon  and  H.  B.  Stevens,  has 
been  appointed  to  receive  proposals. 

CHEYENNE,  WYO. — The  Buffalo  Manufacturing  Company,  capital  stock 
^30,000,  has  filed  articles  of  incorporation,  and  will  engage  in  the  manufacture  of 
flour  and  put  up  electric  light  works  at  Buffalo,  Wyo.  The  incorporators  are 
C.  J.  Hogerson,  W.  J.  Thorn  and  E.  D.  Metcalf. 

KOKOMO,  IND. — On  the  application  of  Frank  E.  Snow,  of  Indianapolis, 
a  receiver  was  appointed  for  the  Citizens'  Light  &  Power  Comj^any  of  this 
city,  the  petitioner  being  president  of  the  corporation.  Mr.  Snow  holds  a 
claim  of  $61,000.  Charles  Willitts,  of  Kokomo,  was  made  receiver.  The  com- 
pany is  capitalized  at  $75,000,  and  was  supplying  street  electric  light  at  $70  per 
lamp  for  night  service. 

FOSTOKIA,  OHIO.— Samuel  R.  Bullock,  of  Philadelphia,  has  purchased 
the  plants  of  the  Fostoria  Light  &  Power  Company  and  the  Northwestern  Ohio- 
Natural  Gas  Company.  He  proposes  to  erect  a  plant  in  the  southern  part  of 
the  city  for  the  manufacture  of  fuel  and  illuminating  gas  and  electric  light,  rc- 
moving  the  plants  already  purchased  to  that  location  on  completion  of  the  new 
plant,  which  will  be  about  November  1. 

FORT  WORTH,  TEX.— The  properly  and  cflfccts  of  the  Standard  Light  & 
Power  Company,  of  Fort  Worth,  have  been  placed  in  the  hands  of  a  receiver. 
The  court  appointed  Mr.  John  M.  Scott  as  receiver.  The  company  has  been 
(loinff  businc»ft  in  lhi»  city  for  five  or  nix  years,  and  itH  plant  is  valued  at 
about  $20,000,  The  receivership  is  the  rcftult  of  trouble  among  some  of  the 
stockholders  rcgardinfc  the  legality  of  certain  stock  tranHactions. 

.MONTREAL,  QUE.- Mr.  D.  Harrison,  a  baker  of  this  city,  lias  devised  a 
means  for  supplying  his  horses  with  an  early  breakfast  each  morning  with 
more  regularity  than  he  has  been  able  to  obtain  from  a  sleepy  stable  hand. 
From  a  clock  in  the  kitchen  he  carried  an  electric  circuit,  which  at  the  stable 
end  operates  a  mngnet  in  such  a  way  as  to  release  a  gallon  of  oats  (rum  the 
bin  placed  over  the  stalls.  When  the  hands  of  the  clock  reach  the  predeter- 
mined hour  the  circuit  is  closed  and  the  mechanism  rctcasci  the  oalt  and  the 
horses  get  their  breakfast  on  lime, 

PHILADKM'HIA,    PA.-  Henry    J.    TIarltcy    and    (wcntylhrce   other    stock- 
holders of  the  Penn  Electric  J'ight  Company  filed  a  hill  in  equity  against  the 
company,  J.   Lowber   Welsh,  Thomas   Dolan.   William   Wood,    Richard    Brock, 
I  Irmrnt    It.    Newbold,   Cieorge   W.    Hill,  John    lloyd  and   A.   J.    OeC'nmp.   indi- 
'  '  of  the  "Electric  Trust  of  Philudclphta,"  asking  that  the 
10  make  discovery   in  certntn   IransaclloiM,  and   account 

,.,,   ^ '    .,-*,.<, I  f,.  ti,.,..      '( (,c  litigation  (ollowi  tn  its  general 

Miitlincs   '•■  broughl.    Thr   complnlnnnls,   as 

minority    --'      ■  1.  1    .,  I,ighl    Compnny,    (ivrr   that    some 

ol  the  defendants  ohtamed  ■  controMing  inlcTFst  in   the  corporation,  and   used 
its  ttndTitroitnd  conduits,  which  were  its  principal  properly.  In  11  manner  other 


than  for  the  best  interests  of  the  stockholders,  by  allowing  some  of  them  to 
remain  idle,  and  entering  into  contracts  by  which  the  control  of  the  other 
conduits  was  given  to  the  Edison  Electric  Light  Company,  the  Pennsylvania 
Heat,  Light  and  Power  Company  and  the  Pennsylvania  Manufacturing  Light 
and  Power  Company. 

The  Electric  Railway. 


BANGOR,  ME. — The  management  nf  the  Lewiston,  Brunswick  &  Bath 
electric  road  has  purchased  the  extensive  property  in  Bath  known  as  the  old 
Patten  Car  Works,  more  recently  the  Addison  oil-cloth  factory.  The  buildings 
will  be  fitted  up  as  general  car  barns  and  also  repair  shops  for  the  road.  All 
the  mechanical  work  in  the  way  of  reconstruction  and  repairs  will  be  at- 
tended to  at  Batli. 

PITTSBURG,  PA.— R.  L.  Mayfield,  of  New  York,  representing  a  syndicate 
of  New  York,  Philadelphia  and  Pittsburg  capital,  organized  for  the  purpose 
of  building  electric  roads  in  Porto  Rico,  was  in  Pittsburg  a  few  days  ago.  He 
was  on  his  way  to  St.  Louis  to  consult  with  the  manufacturers  of  street  cars, 
and  will  return  to  Pittsburg  to  look  after  material  for  the  construction  of  the 
line.  He  said  that  the  syndicate  had  ample  capital,  but  as  yet  had  not  secured 
a  charter.  Mr.  Mayfield  declined  to  give  the  names  of  the  men  in  the  syndi- 
cate. 

HARRISBURG,  PA.— A  charter  was  issued  by  the  State  Department  to  a 
party  of  Philadelphia  capitalists  to  build  a  trolley  line  from  Hatboro  to  Hor- 
sham, a  distance  of  i^  miles.  The  company  is  capitalized  at  $6000,  and  ex- 
pects to  begin  operations  this  fall.  Magnes  Hellstrom,  of  Philadelphia,  is 
president  of  the  concern.  The  directors  are  James  Crawford,  Alfred  R.  Gandy 
and  Magnes  Hellstrom,  Philadelphia;  S.  Edward  Hagar,  Doylestow^n,  and  John 
B.  Peddle,  Woodbury,  N.  J. 

NEW  YORK,  N.  Y.— The  Brooklyn  Heights  Railroad  Company  will  soon 
apply  for  a  franchise  for  Sixteenth  Avenue  from  Forty-ninth  Street  to  Eighty- 
sixth  Street  in  Brooklyn.  This  will  be  the  first  application  for  a  right  of  way 
in  Brooklyn  made  under  the  new  city  charter.  The  Municipal  Assembly  will, 
according  to  the  restriction  of  the  charter,  be  able  to  grant  a  franchise  for  only 
twenty-five  years,  and  will  have  to  exact  from  the  Heights  Company  a  suitable 
compensation  for  the  privilege  of  using  the  street.  The  Brooklyn  Heights 
Company  needs  a  right  of  way  through  this  part  of  Sixteenth  Avenue  to  com- 
plete its  route  from  the  Greenpoint  and  Eastern  District  ferries  to  Bensonhurst. 
It  evidently  has  confidence  that  it  can  get  the  desired  right  of  way,  as  it  is  pro- 
ceeding to  lay  tracks  in  Avenue  C,  which  is  the  eastern  part  of  the  new  con- 
nection. 

PLAINFIELD,  N.  J.— The  New  Brunswick  Traction  Company,  which  ob- 
-tained  a  franchise  some  time  ago  to  extend  its  line  from  Bound  Brook  to  Dun- 
ellen,  saved  the  franchise  at  the  last  moment  by  a  close  call.  The  franchise  re- 
quired that  the  line  should  be  running  by  August  30,  but  the  track  is  not  yet 
all  laid,  and  one  of  the  bridges  is  only  partly  finished.  The  two  miles  of  track 
that  is  anyway  passable  is  the  part  in  Dunellen,  where  it  joins  the  Plainfield 
trolley  tracks.  The  New  Brunswick  Company  had  no  cars,  and  borrowed  an 
old  flat  car  fro;n  the  Jersey  Central  Railroad.  It  was  "launched,"  a  team  of 
horses  attached,  and  the  New  Market  Band  and  Borough  Council  got  on 
board.  Borough  Councilman  Snyder,  of  Dunellen,  wore  the  conductor's  cap, 
and  Constable  Wybnsky  was  the  "motorman"  who  drove  the  horses.  The 
two  miles  were  made  in  two  hours,  finishing  just  before  the  fatal  hour  of  mid- 
night. Part  of  the  time  the  car  was  off  the  track,  but  all  hands  turned  to  and 
set  it  on  again. 


Legal  Notes. 


THE  THOMSON-HOUSTON  ELECTRIC  COMPANY  V.  THE  UNION 
RAILWAY  COMPANY.— An  injunction  was  filed  August  19,  1898,  in  the  Cir- 
cuit Court  for  the  Southern  District  of  New  York,  restraining  the  Union  Rail- 
way Company,  of  New  York  City,  from  using  overhead  undcrrunning  switches, 
infringing  the  claims  of  the  Van  Dcpoele  patent  No.  424,695. 

THE  TRIUMPH  ELECTRIC  COMPANY.  Cincinnati,  Ohio,  writes  that  the 
Westinghouse  Electric  &  Manufacturing  Company  brought  suit  against  it  for 
alleged  infringement  of  patents,  but  that  Judge  Clark,  of  the  United  Slates 
Court  for  the  Southern  District  of  Ohio,  not  only  rendered  a  decision  in  favor 
of  the  Triumph  Company  but  declared  as  void  the  patent  on  which  the  West- 
inghouse Comi)any  based  its  claim. 

THE  ftPRAGUE  ELECTRIC  RAILWAY  &  MOTOR  COMPANY  V.  THE 
CAMDIIN  &  SUBURBAN  RAIIAVAY  COMPANY.— An  injunction  was  filed 
August  17,  1K98.  in  the  Circuit  Court  of  the  United  States,  Newark,  N.  J.,  r.e* 
straining  the  Camden  &  Suburban  Railway  C'ompany,  Camden,  N.  J.,  from  using 
Walker  motors,  infringing  the  second  and  sixth  claims  of  the  S]>rague  patent  on 
.spring  suspension,  No.  324,892.  'Jhe  injunction  was  suspended  for  thirty  days 
to  give  time  for  replacement  of  the  motors, 


Personal  Note. 


MK.  \V.  1>.  \VEAV1\K,  who  was  an  cxnaval  ofllccr  before  entering  the 
electrical  field,  ami  who  entcri-il  the  service  during  the  rcccnl  war,  expects  to 
return  lo  his  electrical  duties  about  (tclobcr  i.  He  is  now  chief  engineer  of 
the  rcfrigTating  supply  ship  "(ihicicr,"  which  is  nt  present  distributing  a 
cargo  of  HupplicH  to  the  various  camps  in  Purto  Kico  and  Eastern  Cnbn.  When 
this  cargo  is  entirely  discharged  the  ship  will  rrtnin  imhIIi,  am!  Mr.  Weaver 
will  prohnbly  thru  Ictivc  the  service. 

ZTtabe  anb  llnbustcial  l^otes. 

■||ir.  l.iiNt.lll  i<M\l,  W.  E.  VviiXv  inil.-srtl  arr  lamp.  niiiiiufailurcMl  by 
the  Wrslnn  Electric  Conipiniy.  is  now  made  in  three  styles,  plain  and  ornu- 
mentnl,  with  porcelain  shades,  ancl  jfhtin,  with  me(nl  shiidcs,  for  factory  and 
outdoor  use. 

THE  JULIUS  ANOKAK  &  SONS  COMPANY.  Milwaukee,  have  juM  InMird 
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a  rcvisetl  price  li-il  of  An-Jrac  incandescent  lamps.  A  copy  will  be  mailed  to 
anyone  interested  upon  request.  The  new  telephone  catalogue  will  be  ready 
for  distribution   within   a   fortnight. 

THE  WESTERN  ELECTRIC  COMPANY  has  recently  issued  a  very  neat 
forty-page  pocket  catalogue  on  linemen's  construction  tools.  A  large  supply 
of  tools  is  always  carried  in  stock,  and  orders  can  be  filled  promptly.  A  copy 
of  this  catalogue  will   he  mailed  upon  request. 

THE  EMPIRE,  one  of  Milwaukee's  finest  restaurants  and  cafes,  is  bein^ 
cqiiipped  throughout  with  Lundell  electric  fan  motors  by  the  Julius  Andrae  & 
Sons  Company.  The  Sprague  goods  arc  very  popular  in  the  Cream  City,  nearly 
all  large  and  first-class  hotels  being  equipped  with  Lundell  fans. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  is  headquarters  for 
all  of  the  mica  products,  including  mica,  mica  segments,  micanite  segments. 
micanite  cloth,  empire  cloth  and  M.  I.  C.  compounds.  These  goods  in  all  the 
various  forms  are  carried  in  Chicago  stock,  and  can  be  supplied  immediately. 

MESSRS.  MEVSENEURG  &  BADT.  1504  Monadnock  Block,  Chicago,  re- 
port a  large  increase  in  the  sale  of  Ward  Leonard  Electric  Company's  circuit 
breakers,  rheostats  and  dimmers  in  their  territory.  High-grade  material  and 
the  best  of  workmanship  are  principal  factors  in  the  production  of  these  goods. 

THE  GOULDS  MANUFACTURING  COMPANY,  16  Murray  Street,  New 
York,  has  issued  a  partial  catalogue  of  Goulds  triplex  electric  power  pumps. 
It  is  well  illustrated  with  cuts,  showing  views  of  actual  installations  and  ma- 
cfiines  of  different  capacities.  Complete  and  special  catalogues  can  be  had  on 
application. 

THE  PEERLESS  RUBBER  MANUFACTURING  COMPANY.  16  War- 
ren Street,  New  York,  has  just  issued  a  handsome  colored  lithograph  of  the 
United  States  battleship  "Oregon,"  calling  attention  to  the  fact  that  this  ship 
was  fitted  in  all  her  joints  with  "Rainbow  Packing."  "Eclipse"  gaskets,  and 
that  her  piston  and  valve  rods  were  packed  with  Peerless  packing. 

THE  FRANCO-AMERICAN  COMPANY,  Incorporated,  163  Washington 
Street,  Chicago,  is  prepared  to  represent  American  firms  at  the  Paris 
Exposition  of  1900.  It  has  secured  a  portion  of  the  American  section  for  its 
own  patrons.  An  experienced  staff  of  engineers  and  electricians  will  take 
charge  of  and  care  for  machinery  exhibits,  electrical  appliances,  etc. 

THE  WALKER  COMPANY  has  recently  issued  seven  circulars,  numbered 
from  loSo  to  1086.  both  inclusive.  The  subjects  of  these  circulars,  taken  in 
their  numerical  order,  are  type  "S"  solenoid  blow-out  controllers,  steel  lighting 
generators,  electric  railway  generators,  the  Love  underground  conduit,  alter- 
nating current  apparatus.  Walker  car  motors  for  street  lines,  elevated  or  subur- 
ban traffic,  and  "boosters." 

THE  CUTLER-HAMMER  MANUFACTURING  COMPANY,  of  Chicago, 
reports  that  its  sales  for  the  month  of  August  were  much  larger  than  for  any 
preceding  month  in  the  history  of  th.-^.t  company.  This  certainly  indicates  an 
increase  in  the  business  of  the  motor  manufacturers  to  whom  most  of  this 
company's  goods  are  sold.  The  Cutler-Hammer  Company  is  preparing  for  a 
large  fall  business,  and  is  constantly  increasing  its  facilities  for  its  rapidly 
increasing  orders,  so  that  they  may  be  gotten  out  in  the  usual  prompt 
manner. 

THE  WESTINGHOUSE  NO.  49  MOTORS  seem  to  meet  with  success, 
judging  from  a  recent  letter  written  by  Mr.  Horace  E.  Andrews,  president  of 
the  Elevated  Electric  Railway  Company,  Cleveland,  Ohio,  to  the  Westing- 
house  Electric  &  Manufacturing  Company,  Pittsburg.  Mr.  Andrews  states  that 
his  company  is  delighted  with  the  operation  of  the  No.  49  motors,  and  is  hav- 
ing better  success  with  them  than  with  any  other  motor  it  has  ever  operated. 
This  motor,  it  should  be  stated,  embodies  all  of  the  best  features  of  previous 
types  of  Westinghouse  motors,  which  have  an  established  reputation  through- 
out the  world  for  excellence. 

THE  GENERAL  ELECTRIC  COMPANY'  AT  OMAHA.— For  distribution 
at  the  Trans-Mississippi  Exposition  at  Omaha  the  General  Electric  Company 
issued  from  its  press  a  neat  little  brochure,  very  fully  illustrated.  As  all 
the  machinery  used  to  light  the  grounds  and  buildings  of  the  exposition  and 
to  supply  the  power  was  furnished  by  the  General  Electric  Company,  the  types 
of  apparatus  shown  in  the  book  enable  the  visitor  readily  to  identify  each  type 
as  he  meets  with  it  in  the  exhibit  or  in  any  part  of  the  working  plant  itself. 
Many  thousands  of  these  little  books  have  been  printed,  and  the  demand  for 
them  at  the  exhibition  has  kept  the  company's  presses  fully  occupied. 

THE  WARREN-MEDBERY  COMPANY,  Sandy  Hill.  N.  Y.,  manufacturer 
of  inductor  alternators,  reports  a  very  large  increase  in  sales  for  the  month  of 
August.  Among  its  sales  are  the  following  named:  Two  in  Canada,  two  in 
New  York,  one  in  San  Francisco,  one  in  Manitoba,  three  in  Pennsylvania,  one 
in  New  Jersey,  two  in  New  England,  three  in  Texas,  one  in  South  CaroHna 
and  one  in  Tennessee.  The  sales  of  this  company  are  said  to  be  increasing 
rapidly,  which  would  seem  to  indicate  that  the  popularity  of  its  machines  is 
greater  than  ever.  These  alternators  are  reported  to  be  rapidly  growing  in  favor 
with  engineers  and  station  superintendents. 

THE  LUDEWIG-THURBER  MANUFACTURING  COMPANY,  Pittsburg, 
Pa.,  which  does  business  in  repair  work  and  ihe  sale  of  electric  light  and  power 
apparatus,  reports  such  an  increase  of  business  as  to  warrant  its  moving  into 
larger  and  more  commodious  quarters.  The  new  shops  will  be  more  fully 
equipped  to  handle  the  large  amount  of  electrical  repair  work,  especially  in 
armature  and  field  winding,  refilling  of  commutators,  etc.  The  reasonable 
prices  charged  by  this  company  for  the  excellent  class  of  work  turned  out  is  the 
secret  of  its  rapidly  increasing  business.  The  officers  of  the  company  arc  Mr. 
J.  Ludewig.  president:  Mr.  William  Ludewig,  vice-president;  Mr.  J.  M.  Mc- 
Ginley.  general  manager,  and  Mr.  G.  P.  Thurber,  secretary  and  treasurer. 

THE  HARRISON  SAFETY  BOILER  WORKS,  Philadelphia,  Pa.,  reports 
a  long  list  of  recent  sales  of  Cochrane  separators  and  Cochrane  feed  water 
heaters  and  purifiers.  Among  the  sales  of  separators  we  find  the  following: 
Warren  Electric  Light  Company,  Warren,  Pa.,  one  6-inch  horizontal  separator: 
University  of  Kansas,  La.wrcnce.  Kan.,  3-inch  and  5-inch  horizontal   separators; 


the  Homestead  &  Ililands  Street  Railway  Company,  Pittsburg,  Pa.,  one  5- 
inch  vertical  separator;  Harrisburg  Foundry  &  Machine  Company,  Harris- 
burg,  Pa.,  one  6-inch  vertical  separator,  besides  orders  from  Russia  and  South 
Africa.  Among  the  sales  of  feed  water  heaters  are  the  following:  The  Electric 
Storage  Battery  Company,  Philadelphia,  500  horse-power;  St.  Louis  Car  Com- 
pany, St.  Louis,  Mo.,  500  horse-power,  and  Westinghouse,  Church,  Kerr  &  Co., 
Chicago,  100  horse-power. 

WESTINGHOUSE  DAY.— During  the  seventeenth  annual  convention  of  the 
National  Association  of  Stationary  Engineers,  which  was  held  in  Pittsburg  on 
September  5,  6,  7,  8,  9  and  10.  one  day— September  ;— was  set  apart  for  a  visit 
to  the  works  of  the  various  Westinghouse  companies.  This  day  was  distin- 
guished from  the  others  by  being  called  "Westinghouse  Day."  In  the  after- 
noon the  delegates  and  friends,  to  the  number  of  600,  visited  the  works  of  the 
Westinghouse  Electric  &  Manufacturing  Company  and  the  Westinghouse  Ma- 
chine Company.  Their  train  was  drawn  over  the  Turtle  Creek  Valley  branch 
of  the  Pennsylvania  Railroad  to  the  Westinghouse  Company's  shops  at  East 
Pittsburg  by  a  Westinghouse-Baldwin  electric  locomotive.  After  the  shops  were 
inspected  a  banquet  was  tendered  to  the  visitors  by  the  Westinghouse  Machine 
Company,  over  700  persons  participating.  The  party  were  the  guests  of  the 
Westinghouse  Machine  Company  and  Westinghouse,   Church,   Kerr   &   Co. 

THE  WESTERN  ELECTRIC  COMPANY  has  recently  issued  Bulletin  No. 
7-RS,  giving  detailed  description  of  the  Russell  &  Officer  automatic  switch. 
The  object  of  this  switch  is  to  allow  the  turning  on  or  off  of  one  or  any  number 
of  lights  from  two  or  more  points  by  means  of  push  buttons.  Its  advantages 
are  that  a  large  number  of  lights  can  be  controlled  by  means  of  a  push-button 
switch  without  having  to  bring  the  main  wire  supplying  these  lights  to  the 
switch  itself,  a  No.  16  B.  &  S.  gauge  wire  answering  the  purpose  of  any  size  of 
switch;  that  a  group  of  lights  may  be  controlled  from  any  number  of  points 
independently  of  each  other,  and  that  lights  in  large  rooms  or  buildings  may 
be  controlled  from  a  central  point.  This  switch  is  also  designed  as  an  under- 
load or  overload  switch  when  provided  with  a  special  relay.  The  magnets 
operating  the  switch  depend  upon  the  electric  light  circuit,  and  there  are  no 
batteries  to  get  out  of  order  or  cause  trouble.  This  switch  is  manufactured  by 
the  Western  Electric  Company,  and  further  details  can  be  obtained  by  writing 
for  a  copy  of  Bulletin  7-RS. 

RUSHED  WITH  GOVERNMENT  WORK.— Mr.  Campbell  Scott,  general 
sales  agent  of  the  C  &  C  Electric  Company,  New  York,  states  that  his  company- 
is  securing  its  full  share  of  government  orders  for  electrical  apparatus.  From 
the  list  of  such  sales  the  following  may  be  mentioned:  The  lighting  and  power 
plant  at  Fort  Delaware,  Pa.,  including  one  loo-hp  boiler,  two  9x10  Ames  en- 
gines and  all  the  usual  accessories,  tw^o  20-kw  direct-connected  generators,  one 
switchboard,  one  electric  blower  combination  and  one  2-hp  motor.  This  plant, 
it  is  stated,  was  promptly  accepted  by  the  authorities,  and  is  giving  the  utmost 
satisfaction.  For  the  Pittsburg  post  office  plant  the  C  &  C  Company  supplied 
three  30-kw  direct-connected  generators.  A  duplicate  of  this  plant  is  on  order 
for  the  Louisville  post  office.  For  the  Washington  Navy  Yard  the  company 
recently  shipped  nine  closed-type  ironclad  motors,  aggregating  over  55  horse- 
power in  capacity.  The  motors  are  for  direct  connection  to  wood-working  ma- 
chinery, and  most  of  them  were  designed  to  run  at  very  slow  speeds.  Iron- 
clad motors  of  a  capacity  of  40  horse-power  have  also  been  supplied  to  the 
Brooklyn  Navy  Yard.  The  company  has  just  shipped  closed-type  ironclad 
motors  for  operating  ammunition  lifts  at  the  fortifications  at  the  following 
named  places:  Great  Gull  Island,  for  5-hp  motors;  Pensacola,  Fla.,  two  5-hp 
motors,  and  Wilmington,  Del.,  two  rJ^-hp  motors.  An  order  was  received  a 
few  days  ago  for  two  generating  plants  for  Fort  Pickens,  near  Pensacola,  Fla., 
each  plant  consisting  of  a  15-kw  dynamo  direct  connected  to  a  Case  engine,  and 
a  switchboard.  Besides  the  orders  above  mentioned  the  company  has  received 
others  from  dift'erent  departments  of  the  government  for  single  machines  and 
switchboards.  The  C  &  C  Company  continues  to  run  its  factory  night  and 
day,  as  it  has  for  the  past  year. 

ANOTHER  LONG  DISTANCE  TRANSMISSION  PLANT.— Contracts  in- 
volving 10,000  horse-power  are  not  common.  Especially  is  this  true  when  the 
agreement  is  to  transmit  this  enormous  amount  of  power  over  a  distance  of  45 
miles.  And  when  the  contract  further  stipulates  that  the  losses  in  generators, 
transformers  and  line  shall  remain  normal,  notwithstanding  the  difficulties  in- 
volved, the  agreement  then  becomes  of  still  greater  interest.  Such  a  contract 
has  just  been  executed  by  the  Westinghouse  Electric  &  Manufacturing  Company, 
in  which  it  agrees  to  comply  with  the  above  conditions.  The  plant  is  for  the 
Snoqualmie  Falls  Electric  Power  Company,  of  Snoqualmie  Falls,  Wash.  The 
power  station  is  lo  be  located  at  Snoqualmie  Falls,  45  miles  from  Tacoma  and 
31  miles  from  Seattle,  to  which  places  the  current  is  to  be  transmitted  and 
then  utilized  by  Westinghouse  motors.  The  contract  involves  the  building  and 
delivery,  at  the  above-named  points,  of  four  three-phase,  rotary  armature  gen- 
erators, having  a  normal  aggregate  capacity  of  6000  kilowatts,  and  which  are 
to  be  direct  connected  to  water  wheels;  two  75-kw  kodak  exciter  dynamos,  also 
to  be  direct  connected  to  water  wheels;  high  and  low  potential  switchboards, 
for  main  power  station  and  sub-stations  at  Seattle  and  Tacoma,  involving 
seventy-six  marble  panels  with  all  necessary  instruments,  switches,  etc.;  high 
tension  oil  insulated  static  transformers,  having  an  aggregate  capacity  of  10,- 
875  kilowatts;  rotary  transformers  with  a  total  output  of  2700  kilowatts  and  six 
type  "C"  motors  developing  1600  horse-power,  with  adequate  lightning  protec- 
tion at  both  ends  of  the  line.  These  machines  when  installed  will  make  avail- 
able for  industrial,  railway  and  lighting  purposes  the  power  of  Snoqualmie 
Falls.  The  line  potential  will  be  25.000  volts,  and  its  current  will  be  carried 
over  bare  aluminum  wires  to  sub-stations,  where  lowering  transformers  will 
sufficiently  reduce  the  voltage  for  safe  transmission  within  the  corporate  limits 
of  the  two  cities.  ' 
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THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company.  9-15  Murray  Street,   New  York  City. 


UNITED  STATES  PATENTS  ISSUED  SEPTEMBER  6,   1898. 
[In  charge  of  Wm.   A.    Rosenbauni,    177  Times   Building,    New    YorkJ 

610,190.  SECONDARY  BATTERY;  G.  J.  Miller,  of  Kenton,  Ohio.  App.  filed 
April  13,  1897.  In  a  secondary  battery,  the  combination  of  an  insulating 
box,  positive  and  negative  electrodes  '.vithin  said  box,  composed  of  active 
materials  mounted  within  and  conductive  connection  to  a  perforated  metal- 
lic lead  case,  a  surrounding  space  between  said  active  material  and  sur- 
rounding case  except  where  attached,  means  for  preserving  said  space,  and 
means  for  connecting  conducting  feed  and  discharge  wires,  substantially  as 
described. 

610,197.  CONTROLLING  DEVICE  FOR  ELECTRIC  ELEVATORS; 
X.  P.  Otis  and  R.  C.  Smith,  of  Yonkers,  N.  Y.  App.  filed  April  4,  1S92. 
The  combination  with  an  elevator  car  and  starting  mechanism,  of  a /floor 
switch  governing  the  circuit  for  operating  the  mechanism  to  elevate  and 
lower    the   car.   and    means   for   holding   the   floor   switch    at   an    intermediate 


No.  610,347. —Teiei'hone. 

position  with  the  circuits  broken  when  the  car  is  opposite  a  landing,  sub 
stantially  as  described. 

6.0,241.  COLLECTOR  FOR  ELECTRIC  R.-\ILROADS;  F.  S.  Pierson,  of 
Boston,  Mass.  Apo.  filed  March  31,  1897.  In  a  collector  for  electric  rail- 
roads, in  combination,  a  contact  plate  arranged  and  adapted  to  convey  the 
electricity  from  the  collector;  and  an  ice  dissolving  material  carried  by  the 
plaic  whereby  the  ice  is  removed  from  the  conductor,  substantially  as  de- 
scribed. 

610,274.  TELAUTOGRAPH;  L.  O.  McPherson,  of  Highland  Park,  111.  App. 
filed  March  13,  1897.  In  a  telautographic  system,  a  receiving  pen,  electrically 
operated  dcvicen  for  controlling  the  extent  and  direction  of  the  movements 
of  progrcftsion  thereof,  a  commutator  for  controlling  the  circuit  of  said  de- 
vices, and  mcan.s  actuated  by  the  shifting  of  the  paper  for  actuating  said 
commutator. 

610.278,  TELEGRAM  TRANSMITTER;  E.  Porter,  of  Sydney,  N.  S.  Wales. 
App.  filed  Sept.  4,  1897.  In  a  telegram  transmitter,  the  combination  with  a 
slidablc  key  having  a  code  plate;  of  a  slid  having  an  operative  connection 
with  said  code  plate  during  its  downward  movement;  a  circuit  make  and 
break  device  operated  by  said  slide;  a  slidably  mounted  stop  plate  having 
a  contact  with  said  plate  upon  the  return  movement  of  said  key.  said  sio|. 
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^ilalc  .tcrvinfc  to  rcuin  uid  ulidc  in  ft  filled  inoperAlivr  po«iiinn.  and  mranfi, 
connected  with  natd  key,  for  movintf  uid  nlop  pliitr  at  the  end  nf  move 
inent  of  vaid  key. 

610.347-    TELKI'HONK;  W.  A.  UrrwUlc.  of  IMiilndclpbln,  Va.    App.  ninl  .Sept. 
1;,  1897.    In  a  Iclrphcmc  •lation,  the  combination  wHh  n  pivoicd  trnnvmtiicr 


casing,  of  an  automatic  switch  mounted  within  said  casing,  a  receiver  sup- 
porting arm  upon  said  switch  extending  through  said  casing,  an  oscillatory 
hook  upon  said  arm,  and  wiring  connections  for  said  transmitter  and  switch 
within  said  pivoted  casing. 
610,350.  MEANS  FOR  SUPPLYING  ELECTRIC  CURRENTS  TO  AGRI- 
CULTURAL MACHINES;  H.  Foerster,  of  Gorsdorf,  Germany.  App.  filed 
Jan.  8,  1898.  In  a  system  of  electric  supply  for  electromotors  of  agricul- 
tural machines,  the  combination  with  a  plow  and  its  draft  rope,  of  a  pri- 
mary generating  dynamo,  and  two  electromotors  for  operating  the  plow  or 
other  machine,  which  electromotors  arc  connected  by  a  single  line  wire 
with  the  dynamo,  and  which  are  placed  in  electrical  connection  with  each 
other  by  the  draft  rope  of  the  plow. 
610.393.  TELEPHONE;  S.  S.  Fisher,  of  San  Francisco,  Cal.  App.  filed  Jan. 
14,  1897.  In  a  telephone  system,  two  stations  connected  by  a  line  wire 
whose  ends  are  in  electrical  connection  with  switch  points,  each  station 
having  a  grounded  instrument  circuit  terminating  in  a  contact  point,  a 
grounded  signaling  circuit  terminating  in  a  contact  point  and  embracing 
a  main  battery,  and  a  relay  wound  to  a  resistance  adapted  to  the  line-wire 
circuit,  a  local  circuit  embracing  a  contact  point,  the  armature  of  the  relay, 
a  local  battery  and  a  signal,  and  a  normally  open  ringing-up  circuit  leading 
from  the  grounded  signaling  circuit,  terminating  in  a  contact  point  and  con- 
taining a  circuit  closer,  the  three  contact  points  of  the  instrument,  signal- 
ing and  ringing-up  circuits  lying  within  the  path  of  movement  of  the  switch 
points. 
610,402.  ELECTRIC  SWITCH;  R.  L.  L.  Hundhausen,  of  Wilmersdorf,  Ger- 
many. App.  filed  Dec.  31,  1897.  In  an  electric  switch,  the  combination  with 
a  movable  contact  part,  of  a  second  contact  part  with  which  it  is  adapted 
to  engage,  the  relatively  movable  actuating  part  having  an  inclined  face, 
the  coacting  roller  engaging  said  face  and  a  spring  associated  with  said 
movable  contact  part  and  adapted  to  secure  its  sudden  engagement  witk 
and  its  disengagement  from  the  second  contact  part,  substantially  as 
described. 
610,406.  RESISTANCE  AND  CONTACT  APPARATUS  FOR  ELECTRIC 
CURRENTS;  H.  Lyon,  of  Glasgow,  Scotland.  App.  filed  July  6,  1898.  In 
electric    contact    and   resistance    apparatus,    combining    two   jars    partly    filled 


Nu.  (jiu,4o(). — Rksistanck  and    Comact    Aipaka  i  us   tor  Ivlectkic 

Currents. 

with  a  resistance  liquid,  and  having  at  the  bottom  metal  cups  connected 
to  a  main  conductor,  with  two  cones,  one  in  each  jar,  suspended  from  op- 
posite sides  of  a  pulley,  the  turning  of  which  raises  one  cone  and  lowers 
the  other,  the  cones  being  connected  by  wire  coils  to  separate  conductors, 
substantially  as  described. 

610.413.  DIRECT  CURRENT  RKGUI-ATOR;  F.  II.  Ramsay,  of  Walscnbvug. 
Col.  App.  filed  Jan.  28,  ifioS.  In  a  portable  direct  current  regulator,  the 
combination  with  a  pair  of  insulating  disks,  and  a  socket  and  lap  extending 
oppositely  from  said  discs,  of  .1  resistance  circuit  spirally  arranged  upon 
one  of  the  discs,  a  series  of  contact  plates,  constituting  jiorlitins  of  the  re- 
sistance circuit,  one  of  said  jiiatcs  being  in  direct  electrical  coiuicctioti 
with  one  of  the  terminals  of  the  socket,  and  a  longitudinally  movable  switch 
rod  in  electrical  connect iun  with  one  of  the  terminals  rtf  ilu-  lap  ;in(l  dr 
signcd  to  make  electrical  connection  with  cither  of  the  coniiu  1  phiio  in 
the  resistance  elrctiit. 

610,445.  KI-fCCTKIC  KAILHliAI>:  J.  C.  lUiny.  of  Denvi-r.  Col.  A]. p.  liled 
June  30,  iKg8.  in  an  ilrclrie  car  having  the  controllers  located  on  the  plal- 
furm  and  luivinK  remoMtblc  handles  capable  of  connection  with  said  con- 
trollers, so  lhH(*lhey  niny  be  conveniently  mantpulali-d  from  either  the  in- 
side nr  outside  of  the  cm'. 

010,500.  MKAN.S  FOK  CONTUOl.l.IMi  MH.iAf.l-.  AM)  VuH'jMK  oI' 
KLECTKR'AL  (IIRUENTS;  II.  Willinms.  of  Cleveland.  Ohio.  App.  filed 
Dec.  K,  1H9;.  In  nn  rlcctrieul  apparatus,  n  scries  of  cells  and  resistances 
intcrpnicil  belwcrn  the  cells  and  a  line  of  separate  rrsistames  in  the  cir- 
enil  beyond  the  iclU,  and  11  switch  consliiictrd  and  arranurd  to  fnsl  travel 
over  unid  cells,  and  lastly  over  the  outside  rcsiatnnccs.  suhHlaiilially  as 
drucribcd. 
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THE  PASSING  OF  THE  WALKER  COMPANY. 

It  is  officially  announced  that  the  Westinghouse  Electric  &  Man- 
ufacturing Company  has  purchased  the  stocks  and  bonds  of  the 
Walker  Company,  and  will  in  consequence  assume  control  of  the 
entire  business  of  the  latter.  The  four  former  owners  of  the 
Walker  Company — Messrs.  Roswell  P.  Flower,  J.  W.  Hinckley, 
Anthony  N.  Brady  and  Perry  Belmont — it  is  stated  take  in  part 
payment  for  their  previous  holdings  an  interest  in  the  consolidated 
conipan}',  and  will  join  the  board  of  directors  thereof.  The  Walk- 
er Company  was  bonded  at  $1,500,000,  and  was  authorized  to  issue 
stock  to  the  amount  of  $2,500,000.  The  recent  sale  of  $3,000,000  5 
per  cent,  bonds  by  the  Westinghouse  Company  was  in  conjunction 
with  this  move. 


In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 

Xow  in  its  third  decade,  THE  ELECTRICAL  WORLD  is  the  Pioneer  Elec- 
trical Journal  of  America,  and  has  well  maintained  its  lead.  It  has  the  largest 
Circulation  of  any  electrical  periodical,  and  is  the  best  Advertising  Medium. 

THE  ELECTRICAL  WORLD'S  iidvertising  Ratesaremuchlower  than  those 
of  any  other  similar  publication,  circulation  considered,  and  vary  according  to 
space,  position  and  number  of  insertions.     Quotations  promptly  furnished. 
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By  this  change  the  Walker  Company  is  brought  under  the  terms 
of  the  agreement  which  for  two  and  a  half  years  has  existed  be- 
tween the  General  Electric  and  Westinghouse  Companies,  and  the 
fierce  patent  litigation  that  has  lately  been  brought  by  the  General 
Electric  against  the  Walker  Company  is  abruptly  terminated.  Ow- 
ing to  the  connection  of  the  owners  of  the  Walker  Company 
with  many  large  users  of  electrical  apparatus  this  company  has  re- 
cently been  able  to  secure  large  contracts  coveted  by  the  General 
Electric  and  Westinghouse  Companies,  but  the  carrying  out  of 
these  contracts  has  been  seriously  impeded  by  the  numerous  in- 
junction suits  instituted  by  the  latter. 

While  there  are  those  who  deplore  such  a  combination  as  this, 
and  believe  in  aggressive  competition  between  the  different  elec- 
trical companies,  there  are  electrical  engineers  who  think  that, 
looking  at  the  matter  from  the  technical  standpoint,  the  general  ef- 
fect of  the  coming  together  of  these  copipanies  will  be  beneficial. 
One  reason  for  this  opinion  is  the  peculiar  patent  situation.  Where 
in  many  cases  one  of  the  companies  had  broad  fundamental  pat- 
ents, preventing  the  others  from  manufacturing  a  certain  style  of 
apparatus,  the  others  in  turn,  or  one  of  them,  had  patents  on  de- 
tail improvements  which  in  effect  prevented  the  first  from  con- 
structing a  modern  machine  under  the  original  patent,  so  that 
in  some  instances  neither  one  of  the  companies  could  manufacture 
the  most  suitable  apparatus,  and  each  was  obliged  to  resort  to 
makeshifts  to  avoid  the  claims  of  the  other.  Now  all  three  com- 
panies can  pick  and  choose  the  best  combinations  of  principles  and 
details  patented  by  the  designers  of  any,  giving,  in  many  instances, 
more  satisfactory  and  less  expensive  construction..  The  cost  of 
manufacture  can  also  be  reduced  by  proper  distribution  and  differ- 
entiation of  the  combined  work  between  the  establishments,  while 
the  cost  of  selling  may  be  much  lessened  by  the  elimination  of  the 
considerable  expenses  attendant  on  competitive  struggling  for  con- 
tracts. 

There  is  in  all  industries  where  the  danger  of  a  monopoly  appears 
a  certain  number  of  what  may  be  called  "sympathy"  orders — or- 
ders given  to  a  smaller  company  with  the  aim  of  maintaining  com- 
petition. At  one  time  the  Westinghouse  Company  obtained  these 
as  against  the  General  Electric  Company.  Of  late  they  have  gone 
to  the  Walker  Company.  For  this  reason,  and  because  of  the  fact 
that  all  the  larger  companies  are  .likely  to  remain  crowded  with 
work,  the  other  smaller  concerns  in  the  field  are  not  likely  to  be 
driven  out  by  the  combined  companies,  and  may  be  benefited  bj- 
the   change.     The   rapid   development  of    the   electrical   industries 
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makes  it  certain  that,  however  advantageous  it  may  seem  to  the 
stockholders  to  combine  their  issues  with  a  view  to  the  reduction 
of  competitive  struggling,  such  combinations  are  not  the  result  oi 
a  falling  off   in  business. 

Fortunately  in  the  electrical  industries  active  competition  is  not 
essential  for  rapid  development.  The  enormous  fields  for  the  ap- 
plications of  electrical  methods,  waiting  only  further  improve- 
ment of  the  latter,  such  for  example  as  suburban  and  interurban 
traction,  and  the  active  competition  of  non-electrical  rivals,  such 
as  gas  lighting,  are  sufficient  stimuli  and  dangers  to  prevent  any 
cessation  of  activity  in  electrical  development,  even  were  internal 
competition  entirely  removed. 


A  FASCINATING  POSSIBILITV  IN  A  NEW  APPLICATION  OF  ELECTRICITY. 

* 

There  may  be  found  on  another  page  extracts  from  the  recent 

presidential  address  of  Sir  William  Crookes  before  the  British  Asso- 
ciation, describing  the  need  for  some  means  of  "fixing"  atmospheric 
nitrogen.  According  to  this  eminent  authority,  nitrogenous  grain 
foods  are  coming  into  greater  and  greater  consumption.  The  fixed 
nitrogen  in  the  soil  of  grain-growing  districts  is  rapidly  being  ex- 
hausted, cutting  down  the  yield  per  acre,  and  available  new  districts 
for  grain  production  are  negligible  compared  with  the  increasing 
demand.  The  supplies  of  nitrates  and  other  fertilizers  are  en- 
tirely inadequate.  The  fixed  nitrogen  consumed  is  thrown  away  in 
the  sewage  and  drainage  delivered  to  the  ocean,  the  value  of  such 
fixed  nitrogen  being  estimated  at  $80,000,000  per  annum.  The  only 
hope  pointed  out  is  the  development  of  some  cheap  method  of  fix- 
ation of  atmospheric  nitrogen.  This  can  be  done  electrically  by 
high-tension  discharges,  and  figures  are  given  to  demonstrate  that 
with  extremely  cheap  power  the  product  can  be  obtained  at  a  cost 
comparable  with  that  of  fertilizers  now  used.  The  world's  demand 
in  the  near  future  is  estimated  at  12,000,000  tons  of  nitrate  of  soda 
per  annum. 


TRACK  RETURNS  FOR  RAILWAY  CIRCUITS. 

On  other  pages  of  this  issue  there  may  be  found  an  interesting 
account  of  some  novel  track  bonds  in  use  on  the  system  of  the 
Brooklyn  Heights  Railroad  Company.  The  peculiarities  of  these 
bonds  are  that  they  are  brazed  to  the  rails  and  the  brazing  is  effect- 
ed electrically.  As  they  could  not  conveniently  be  brazed  in  place 
the  bond  is  divided  into  two  pieces,  each  half  of  which  is  brazed  to 
the  proper  rail  end  in  the  yard,  and  when  the  rails  are  in  place  the 
two  halves  are  riveted  and  soldered  together.  A  valuable  feature 
of  these  bonds  is  the  fact  that  they  are  not,  as  are  many  bonds, 
longer  than  the  tie  plate,  but  make  use  of  the  steel  of  the  rail 
for  return  current  conduction  up  to  within  2  or  3  inches  of  the  rail 
end,  thereby  reducing  greatly  the  amount  of  copper  for  the  same 
bond  resistance. 


It  is  often  argued  that  bonds  should  be  of  what  is  called  the* 
equivalent  cross  section  of  the  rail— that  is,  the  cross  section  of  the 
bond  should  be  to  that  of  the  rail  as  the  resistance  per  unit  volume 
of  the  material  of  the  rail  is  to  that  of  the  bond.  Just  what  reasons 
there  are  for  this  argument  it  is  hard  to  say.  The  question  of  the 
CTOsa  section  of  bonds  foutsidc  of  the  contact  section)  is  the  same 
as  that  of  the  cross  section  of  any  electrical  conductor,  its  deter- 
mination being  solely  dependent  on  whether  any  increase  in  the 
copper  would  cost  more  in  the  long  run  than  the  saving  effected,  or 
vice  versa.  Further  consideration  shows  that  the  cross  section  of 
the  bond  should,  be  practically  the  same  as  that  of  the  conductor 
which  would  be  used  to  carry  the  same  current  to  the  station  were 
the  steel  in  the  track  not  utilized  for  that  purpose.  This  is  due  to 
the  fact  that  the  short  sections  of  the  track  return,  consisting  ol 
bonds,  con  as  much  per  foot  of  length  as  woiil.l  n  bare  return 
conductor  of  the  same  section,  and  the  drop  within  them  is  the 
same  per  foot  of  length.     The  size  of  long  bonds  is  therefore  de- 


terminable by  the  same  rule  which  would  be  followed  in  fix- 
ing the  size  of  a  return  feeder,  the  proper  cross  section  of  short 
bonds  being  influenced  perhaps  to  a  certain  extent  by  that  neces- 
sary for  contact  with  the  rail  and  structural  considerations.  The 
bonds  might  in  certain  cases  be  of  more  than  equivalent  cross 
section  of  the  rails  and  in  any  case  should  increase  in  size  on 
approaching  the  power  house,  or,  in  other  words,  be  proportioned 
to  the  current  flowing. 


As  the  rails  themselves  serve  another  purpose  beside  that  of  sup- 
porting the  cars,  the  determination  of  their  cross  section  becomes 
influenced  thereby.  The  use  of  a  light  rail  and  a  return  feeder  is 
in  the  present  state  of  the  art  a  great  mistake.  The  return  copper 
costs  as  much  or  more  than  the  equivalent  increase  in  rail  section 
and  by  putting  the  same  investment  in  the  latter  the  resultant  me- 
chanical improvement  in  the  roadbed  is  practically  obtained  for 
nothing.  Where  return  currents  are  extremely  heavy,  as  in  the 
neighborhood  of  power  houses  of  large  systems,  rail  sections  of 
weights  much  greater  than  those  now  used  would  be  advisable, 
were  such  rail  sections  obtainable  without  extra  expense  for  their 
rolling.  A  200-pound  per  yard  rail,  if  it  could  be  obtained  at  the 
same  cost  per  ton  as  a  loo-pound  rail,  would  be  much  more  satis- 
factory when  properly  bonded  up  than  the  lOo-pound  rail,  if  with 
the  latter  a  return  feeder  costing  as  much  as  the  extra  hundred 
pounds  were  ne.cessary. 


THERMOPILE  ICEBERG  ALARMS. 

Some  of  our  contemporaries  have  contained  accounts  of  an 
iceberg  alarm,  intended  to  be  mounted  on  shipboand  and  to  an- 
nounce the  neighborhood  of  icebergs  in  a  fog,  consisting  of  a 
thermopile  mounted  on  a  revolving  vertical  axis  and  furnished 
with  reflectors,  etc.  The  ingenious  idea  underlying  this  instrument 
is  that  the  thermopile  is  constantly  exchanging  radiations  with  its 
surroundings,  and  that  when  confronted  with  an  iceberg  the  sud- 
den outrush  of  radiant  energy  from  the  front  of  the  instrument  to 
the  relatively  colder  ice  causes  a  current  to  flow  and  thus  advertises 
the  presence  of  the  invisible  berg.  All  this  is  very  interesting,  bvit 
a  practical  difficulty  in  the  way  of  the  instrument  is  that  water 
vapor  and  fog  are  absolutely  opaque  to  radiant  energy  of  low- 
wave  length.  Even  the  enormous  energy  of  the  sun  is  unable  to 
send  long  waves  through  an  invisible  cloud  of  water  vapor  in  the 
upper  air.  One  of  the  most  curious  and  unexpected  results  of  the 
recent  research  upon  solar  radiation  at  the  Smithsonian  Institute 
was  the  existence  of  vapor  clouds,  transparent  to  ordinary  liglit 
and  entirely  invisible,  which  completely  cut  off  the  radiant  energy 
of  the  sun  below  certain  wave-lengths.  A  fog  at  sea  is,  conse- 
t|uently,  as  opaque  to  the  radiant  energy  orignialing  at  the  front  of 
a  thermopile  as  to  visible  light. 


Patents  in  Central  and  South  America. 


In  Bolivia  patents  arc  granted  for  three,  six  and  ten  years,  and 
the  patents  must  bo  worked  within  one  year  from  the  dale  of  grant- 
ing. To  guarantee  this  working  there  must  be  given  a  deposit 
when  the  patent  is  granted  of  lOO  or  200  or  300  bolivianos,  accord- 
ing to  whether  the  patent  is  granted  for  three,  six  or  ten  years. 

In  Colombia  the  patents  are  granted  for  five,  ten,  fifteen  or  twen- 
ty years,  with  no  annuities  and  no  requirements  of  working. 

In  Costa  Rica  patents  of  non-residents  have  the  same  term  as 
the  original  patent,  with  a  maximum  of  twenty  years.  There  arc 
no  annuities  to  pay,  but  the  invention  must  be  worked  within  two 
years. 

In  Ivcuador.  Ilondurns,  Nicaragua  and  San  Salv.nlor  there  .ne 
no  established  patent  ollircs,  but  the  Government  grants  rights  by 
special  legislation  in  each  case. 

Ill  I'cru  patents  arc  granted  for  ten  year.s,  with  no  annuities,  and 
llie  requirrnicnt  of  working  is  generally  within  two  years. 

In  Uruguay  patents  arc  granted  for  three,  six  or  nine  years,  with 
an  annuity  e(|uivnlent  to  .ibout  $j6,  and  the  leiiiiirerneni  nf  work- 
ing is  generally  within  two  years. 
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Track  Bonding  in  Brool<lyn.* 


The  tracks  of  the  Brooklyn  Heights  Railroad  system  were  orig- 
inally bonded  with  the  familiar  supplementary  wires,  the  section 
of  the  rail  being  such  that  it  was  ditlicult  to  use  any  other  method. 
This  wire,  as  well  as  the  branches  leading  to  the  rails,  was  tinned 
so  as  to  make  good  contact  with  the  earth,  and  large  copper  plates, 
also  tinned,  were  placed  in  the  damp  soil  or  water  in  the  vicinity 
of  the  power  house.  These  plates  soon  became  corroded  and  coat- 
ed with  insulating  substances,  and  were  practically  of  no  value  in 
collecting  the  ground  current,  so  return  feeder  wires  were  run  out 
to  make  frequent  taps  to  the  supplementary  wire.  As  the  traffic 
of  the  road  increased,  the  cost  of  this  return  copper  became  a  se- 
rious matter,  and  when  it  became  necessary  to  relay  the  tracks  in 
1895  the  question  of  bonding  received  careful  consideration.  The 
rails  were  practically  carrj'ing  no  current,  and  it  was  decided  that 
the  new  construction  of  9-inch  girder  rails  would  increase  con- 
siderably the  conductivity  of  the  return  circuit,  provided  they  were 
properly  bonded. 

To  take  full  advantage  of  the  large  amount  of  metal  for  the 
track,  a  bond  of  high  conductivity,  the  shortest  possible  length, 


To  prevent  corrosion  a  shallow  groove  was  formed  around  the 
contact  space  and  an  attempt  made  to  seal  the  bond  watertight  by 
forcing  into  this  groove  a  non-hardening  pitch,  heated  until  very 
fluid.  Owing  to  the  fact  that  the  groove  was  necessarily  very  shal- 
low, the  bond  plate  being  only  three-sixteenths  of  an  inch  thick, 
this  sealing  was  unsuccessful  in  practice;  but  owing  to  the  large 
area  of  contact,  if  rust  has  formed  in  the  joint,  it  has  in  no  way 
affected  the  conductivity,  as  recent  tests  show  these  bonds  to  be 
practically  of  the  same  resistance  as  when  firsv  mstalled,  three 
years  ago. 

The  cost  of  these  bonds  was  not  greater  than  that  of  the  0000 
bond  going  completely  around  the  fish-plate,  and  having  two  or 
three  times  the  electrical  resistance  of  this  connection.  The  diffi- 
culty of  attaching  a  bond  underneath  the  base  of  the  rail,  however, 
was  considerable,  and  careful  supervision  was  necessary  to  have 
the  work  performed  in  a  proper  manner.  This  trouble  led  to 
further  investigations,  with  the  result  that  a  bond  electrically  brazed 
to  the  rail  was  adopted  the  following  year.  This  bond  was  some- 
what cheaper  than  the  plate  bond  and  good  work  was  more  easily 
obtained  on  account  of  the  better  chance  of  inspection.  The  use  of 
such  a  bond  had  been  discussed  the  tvro  previous  years,  but  was 
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and  low  contact  resisitance  was  required.  At  that  time  no  bond 
meeting  all  those  conditions  could  be  found,  and  one  was  designed 
by  the  engineers  of  the  company.  As  the  joints  were  suspended, 
there  was  sulilicient  space  between  the  ties  for  inserting  bonds 
underneath  the  base  of  the  rail,  and  arrangements  were  accordingly 
made  to  make  contacts  at  that  point.  The  bond  decided  upon  was 
of  cast  copper,  the  full  width  of  the  base  of  the  rail,  and  the  con- 
nection between  bond  and  rail  was  obtained  by  surface  contact, 
about  twelve  square  inches  of  surface  being  covered  by  the  bond 
on  the  end  of  each  rail.  This  contact  came  within  three-quarters 
of  an  inch  of  the  end  of  the  rail  and  the  connecting  metal  was  left 
the  same  size,  five  inches  wide  and  one-sixth  of  an  inch  in  thick- 
ness, the  bond  being  a  trifle  thicker  at  the  point  of  contact.  The 
connecting  piece  of  metal  was  curved  so  as  to  allow  for  expan- 
sion. To  secure  good  connection  a  reinforcing  plate  of  cast  iron 
was  placed  underneath  the  area  of  contact  and  the  bond  pressed 
firmly  against  the  rail-  by  two  and  one-half-inch  bolts  passing 
through  the  base  of  the  rail.  No  machine  work  is  done  on  those 
bonds  other  than  girdling  the  contact  face.  The  scale  was  re- 
moved from  the  rail  where  the  bond  was  to  be  applied  by  grinding 
with  a  portable  emery  wheel.  This  was  not  a  very  costly  opera- 
tion, as  the  rails  were  arranged  with  bases  uppermost  as  they  were 
unloaded  from  the  lighter  and  no  rchandling  was  necessary. 

•The  report  of  the  Committee  on  Tr.ick  Bonding.  Messrs.  R.  P.  Brown  and 
G.  E.  Chapin,  c1cctric.il  engineers  of  the  Brooklyn  Heights  Railroad  Company. 
Brooklyn,  presented  to  the  New  York  State  Street  Railwuy  Association,  Man- 
hattan Beach,  September,  1898. 


not  developed  on  account  of  a  doubt  whether  the  contact  could  be 
made  large  enough  to  prevent  heating  when  considerable  current 
was  flowing,  that  might  give  rise  to  thermo-electric  effects  between 
the  copper  and  the  iron. 

A  sample  of  copper  brazed  to  steel  was  secured,  and  after  care- 
ful tests  it  was  found  that  the  contact  between  copper  and  steel  was 
of  negligible  resistance,  as  compared  with  the  resistance  of  the 
copper  strip.  Owing  to  patent  dilSculties  it  was  impossible  to 
make  any  arrangements  with  the  firm  supplying  this  sample  for 
the  use  of  the  bond  that  year,  but  a  series  of  experiments  demon- 
strated the  possibility  of  electrical  brazing  by  a  process  developed 
by  the  electricians  of  the  company.  There  was  not  sufficient  time 
to  obtain  special  apparatus  for  doing  this  work,  so  the  electrical 
current  needed  was  taken  from  the  railway  circuit.  To  obtain  the 
low  voltage  required  the  brazing  apparatus  was  connected  in  se- 
ries with  a  generator  between  the  circuit  breaker  and  the  negative 
bus  of  the  station.  The  voltage  of  this  dynamo  was  raised  high 
enough  to  overcome  the  added  resistance,  and  the  generator  run  in 
multiple  with  the  others  in  the  power  house.  Several  brazing  con- 
tacts were  in  series  so  that  the  resistance  could  be  kept  as  uniform 
as  possible,  and  owing  to  the  large  output  of  the  stations  the  varia- 
tions in  the  load  were  slight  and  no  trouble  ensued  in  the  regula- 
tion of  the  dynamos  used  in  the  welding  circuit.  Transformers 
have  since  been  obtained  for  doing  this  work,  and  the  brazed  bond 
has  been  adopted  as  the  standard  on  all  the  heavy  lines  of  the  sys- 
tem. .As  no  portable  brazing  apparatus  had  been  obtained  the  bonds 
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are  made  in  two  parts   and  brazed  on  the  rail  ends  before  they  are 
removed  from  the  yard. 

The  shape  of  the  bond  depends  on  whether  it  Is  placed  on  the 
web  of  the  rail,  so  as  to  come  underneath  the  fish-plate,  or,  as  it 
is  now  applied,  on  the  base  and  upper  flange  of  the  rail,  outside  of 
the  joint  plate.  All  forms  of  the  bond,  however,  are  made  up  of 
ten  and  twelve  leaves  of  one-sixty-fourth  soft  copper,  the  carrying 
portion  of  the  bond  being  one  and  three-quarters  inches  wide,  and 
the  brazed  contact  having  an  area  of  about  one  square  inch.  Soft 
spelter,  with  suitable  flux,  is  used  in  brazing  the  copper  to  the 
steel  rail.  The  bond  is  divided  longitudinally  into  three  parts,  so 
as  to  give  greater  flexibility.  When  the  rails  are  in  position  the 
ends  of  these  bond  leaves  are  interlaced  and  fastened  together  by 
rivets  and  also  by  solder.  The  length  of  the  bond  between  centre 
of  contacts  is  five  inches,  and  its  cross-section  is  equal  to  350,000 
circular  mils. 

All  the  brazing  of  the  several  thousand  bonds  now  installed  has 
been  done  with  a  makeshift  device,  employing  processes  developed 
entire!}'  by  the  electricians  of  the  company.  License  under  the  pat- 
ents of  General  Payne,  of  Elmira,  and  the  Thomsop  Welding  Com- 
pany has  been  obtained,  to  guard  against  any  claim  of  infringe- 
ment. 

On  account  of  the  great  number  of  miles  of  track  that  are  rapidly 
being  relaid  it  was  found  to  be  impossible  to  braze  bonds  for  all 
the  rails  with  the  inadequate  means  at  hand,  so  the  lighter  lines 
have  been  bonded  with  the  short  bonds  of  the  "horseshoe"  type 
placed  underneath  the  fish-plates.  The  holes  for  these  bonds  are 
drilled  by  the  makers  of  tlie  rail,  and  they  are  reamed  out  with 
emery  paper  to  remove  the  rust  that  may  have  formed  during  ship- 
ment. If  care  is  used  in  compressing  the  terminal  of  those  bonds 
there  is  no  necessity  for  drilling  or  reaming  of  holes  on  the  ground, 
as  any  slight  irregularity  in  the  drilling  fills  up  when  the  soft  copper 
is  thoroughly  upset.  The  horse  shoe  bonds  are  three  and  one- 
quarter  inches  in  length  of  0000  cross-section,  and  have  three- 
quarter-inch  diameter  terminals.  As  a  measure  of  safety,  as  well 
as  to  lower  the  resistance  of  the  joints,  all  rails  are  double-bonded, 
whether  the  brazed  or  horseshoe  bonds  are  used. 

Curved  rail,  switches,  and  other  special  work  are  often  difficult 
to  bond  satisfactorily  in  the  yard,  and  the  joint  plates  are  of  such 
section  that  the  bond  cannot  be  placed  underneath.  In  such  work 
long  bonds  going  round  the  fish-plates  are  used.  On  account  of 
the  excessive  wear  on  special  work  the  joints  are  particularly  liable 
to  loosen,  so  that  the  bond  must  be  extremely  flexible.  The  0000 
bonds  are  used  on  this  work,  and  to  keep  the  conductivity  the  same 
as  the  street  rail  both  sides  of  the  special  work  are  cross  bonded, 
and  the  circuit  reinforced  by  running  500,000  c.  m.  wires  joining 
these  cross  connections,  the  number  of  wires  used  depending  on  the 
current  density  of  the  track  in  each  section.  The  straight  track  is 
cposs-connected  every  750  feet.  Those  cross-connections  are  made 
of  500,000  c.  m.  wire,  fastened  to  the  rail  with  a  terminal  for  the 
contact  similar  to  that  of  the  plate  bond  mentioned  before.  These 
terminals  have  about  six  square  inches  of  contact  and  are  soldered 
to  the  rail.  The  terminals  have  a  cast  iron  reinforcement  and  are 
bolted  to  the  web  of  the  rail,  so  that  no  mechanical  strain  can  come 
on  the  soldered  joints.  This  same  terminal  is  used  to  connect  the 
return  wires  in  the  track  adjacent  to  the  power  house  to  the  nega- 
tive bus. 

Ft  has  been  found  that  if  a  single  bond  is  used  it  should  be 
placed  at  the  centre  of  the  web  of  the  rail  if  sufficient  contact  can 
be  obtained  at  that  point.  If  contact  is  made  at  either  the  base  or 
upper  flange  the  length  of  the  circuit  is  increased  by  the  height  of 
the  rail,  and  in  case  of  the  nine-inch  girder  the  increased  resistance 
is  equal  to  a  half  of  the  total  resistance  of  the  bond  itself.  On  ac- 
count of  the  greater  depth  of  metal,  it  would  seem  advisable,  when 
two  bonds  are  used,  to  apply  one  on  the  top  of  the  upper  flange  of 
the  rail  and  the  other  on  the  base.  Solid  joints  arc  very  apt  to 
break  if  the  joint  plates  become  loosened  to  any  extent,  and  are 
consequently  never  used  on  special  work.  Contrary  to  the  former 
practice  of  tinning  the  bonds  and  supplementary  wire,  the  bonds 
and  their  exposed  copper  surfaces  are  carefully  coated  with  an 
in<iu1ating  paint,  so  that  if  there  is  any  flow  of  the  current  of  the 
track  lo  the  surrounding  soil  it  must  leave  from  the  steel  and  not 
from  the  copper.  This  prevents  the  bonds  being  dcstioycd  by  elec- 
trolysis or  other  corrosive  action. 

The  Falk  cast  welded  joints  make  the  best  possible  electrical 
connection,  and  If  care  is  used  in  the  installation,  conduclivily  al- 
most equal  to  the  continuous  rail  can  be  obtained.  The  new  elec- 
trically welded  rail  joint,  made  by  the  Johnson  Electric  Company, 
promises  to  be  equally  good. 


To  guard  against  imperfect  workmanship  a  system  of  testing 
bonds  has  been  practiced.  Usually  only  the  joints  on  one  line  of 
rail  are  tested,  though  in  sections  of  high-current  density,  as  in 
the  vicinity  of  power  houses,  the  resistance  of  each  joint  is  obtained. 
The  test  is  a  simple  comparison  of  the  fall  of  potential  across  the 
joint  and  on  a  measured  portion  of  an  unbroken  rail.  Two  Weston 
millivolt  meters,  with  scales  ranging  from  o.oox  to  0.3  of  a  volt,  are 
used;  the  readings  being  taken  simultaneously.  Contact  is  obtained 
by  pressing  hardened  steel  points  on  the  surface  of  the  rails.  These 
points  are  set  in  wooden  blocks  and  placed  six  inches  apart  if  used 
on  the  joints,  and  two  feet  apart  for  tests  on  solid  rail.  The  dis- 
tance on  the  rail  is  taken  for  two  feet  instead  of  one  foot,  on  ac- 
count of  the  small  amount  of  current  flow  in  the  rail  on  some  of 
the  lighter  lines.  These  testing  terminals  are  provided  with 
handles  of  convenient  length  so  that  the  person  using  them  can 
Stand  upright  and  apply  the  necessary  pressure  with  one  foot. 
Two  men  can  test  joints  very  rapidly  with  this  outfit.  The  cur- 
rent density  of  some  of  the  rails  was  too  low  to  give  reliable  read- 
ings with  these  instruments,  so  a  portable  resistance  was  arranged 
on  a  wagon  and  the  necessary  current  readily  obtained  from  the 
trolley  wire.  This  resistance  allowed  about  300  amperes  to  flow 
from  the  line  to  the  rail,  and  as  it  could  be  very  quickly  applied 
rendered  it  a  comparatively  easy  matter  to  test  the  joints  in  any 
section  of  the  city. 

Although  the  bonds  are  less  than  six  inches  long,  that  length 
was  selected  for  the  distance  between  terminals  of  the  voltmeter 
used  in  testing  joints,  because  it  gives  a  convenient  fraction  to 
subtract  from  the  length  of  each  rail  in  arriving  at  the  total  re- 
sistance in  line  of  track.  The  drop  on  this  six  inches  was  consid- 
ered as  increasing  the  length  of  the  rail  by  an  amount  propor- 
tionate to  the  drop  in  the  rail  itself.  From  this  the  percentage  that 
the  rail  of  any  line  approached  the  conductivity  of  the  solid  steel 
rail  could  be  easily  determined. 

The  following  results  were  obtained  from  different  joints: 

F.VLK    JOINT. 
Drop.  %  of  Conductivity. 

I  foot  of  rail  —  i  foot  of  joint 
.00215  .00355  (30  fgot  rail)  98 

(60  foot   rail)  99 

DOLBLE    BRAZED    BOND. 

1  foot  of  rail  —  I  foot  of  joint 

.00725  .00758  (30  foot  rail)  99.8 

(60  foot  rail)  99.9 

JOHNSON   BOND. 

2  feet  of  rail  —  6  inches  of  joint 

.00364  .C0342  (30  foot  rail)  95.6 

(60  foot  rail)  97.8 

I>I.ATE    BOND. 

2  feet  of  rail  —  6  inches  of  joint 

.0109  .0233  (30  foot  rail) 

(60  foot  rail) 

It  will  be  seen  by  the  foregoing  that  it  is  a  comparatively  easy 
matter  to  get  a  conductivity  of  over  90  per  cent  of  a  continuous 
steel  rail.  As  high  as  600  amperes  can  be  safely  carried  on  any  of 
the  bonds  mentioned,  and  the  cost  of  double  bonding  in  a  satis- 
factory manner  should  not  exceed  75  cents  per  joint.  The  con- 
ductivity of  steel  varies  with  the  amount  of  carbon  in  its  composi- 
tion, but,  generally  speaking,  it  is  about  one-eighth  of  the  con- 
ductivity of  commercial  copper.  Bearing  these  facts  in  mind,  it 
will  be  readily  seen  that  it  is  much  cheaper  to  make  the  return  cir- 
cuit wholly  of  well-bonded  steel  rails,  supplementing  the  track  in 
the  vicinity  of  the  power  houses  with  worn-out  rails  carefully 
bonded. 
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The  Peacock  Peathcr  for   Inventors. 


A  consular  report  from  Pckin  states  that  an  imperial  decree  call- 
ing for  the  establishment  of  a  patent  and  copyright  system  has 
been  promulgated  by  the  Chinese  Government.  The  rewards  of 
genius  arc  widely  difTcrcnt  from  those  customary  in  other  lands. 
For  example  the  decree  stales  that  "if  if  be  fcuitul  that  such  ge- 
niuses have  real  ability  to  become  officials  we  will  appoint  them  to 
posts  as  a  reward,  or  grant  them  decorations  or  fine  raiment  in 
order  to  show  the  masses  the  persons  who  have  gained  honor  by 
their  talents  and  genius." 


September  24,    1898. 
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The  Cost  at  the  Switchboard  of  Electric  Power  for  Street 
Railways.* 


BV    R.    W.    CoNANT. 

It  is  my  privilege  to  be  able  to  communicate  to  you  facts  and 
figures  bearing  on  the  operation  of  forty-four  power  stations  lo- 
cated at  the  important  street-railway  centres  throughout  the 
country. 

These  figures  cover  for  the  most  part  the  operation  of  the  sta- 
tions during  the  past  year,  and  were  obtained  through  the  kindness 
of  members  of  this  association  as  well  as  from  experience  on  the 
roads  in  Boston. 

The  aggregate  capacity  of  power  stations  represented  is  98,387 
kilowatts  or  131,800  electrical  horse-power. 

The  total  cost  of  operation  for  the  production  of  power  alone 
from  these  stations  during  the  past  year  has  been  $1,825,000  and 
if  the  power  had  been  produced  by  all  at  as  low  a  cost  as  it  was 
in  a  number  of  the  more  economical  stations  the  saving  for  the 
year  would  have  amounted  to  $443,300. 

It  is  the  chief  purpose  of  this  paper  to  explain  the  if  and  to  ob- 
tain some  idea  of  its  size. 

'  In  what  has  been  published  on  this  subject  there  are  a  great 
variety  of  opinions  as  to  what  should  be  included  in  the  cost  of 
power  and  also  as  to  whether  the  basis  of  comparison  should  be 
the  car-mile  or  kw  hour,  this  latter  being  due  to  the  fact  that  up  to 
within  a  few  years  there  has  been  no  reliable  instrument  adopted 
by  street  railways  for  the  measuring  of  their  output. 

The  car-mile  basis  is  not  a  fixed  standard.  A  car-mile  up  hill 
takes  a  great  deal  of  power,  while  a  car-mile  down  hill  should  take 
none  and  may  be  made  a  source  of  power. 

In  the  analysis  of  costs  of  operation  of  power  stations  of  various 
sizes  and  types,  it  is  first  necessary  to  adopt  a  standard  for  the 
unit  of  power.  We  have  seen  that  the  car-mile  is  unreliable.  Re- 
cording wattmeters  are  at  present  constructed  which  will  measure 
the  output  in  kw  hours.  They  can  be  made  to  give  results  which 
are  accurate  within  a  very  few  per  cent.  This  statement  is  abun- 
dantly verified  by  actual  experience  and  is  gradually  becoming 
universally  recognized.  It  is  no  doubt  difficult  for  one  who  has 
been  accustomed  to  figure  cost  of  power  production  on  a  car-mile 
basis  to  reconcile  himself  to  the  kw  hour.  It  should,  however,  be 
very  easy  for  the  steam  engineer  who  is  accustomed  to  deal  with 
horse-power,  since  the  kw  hour  equals  1.34  electrical  hp  hours. 

It  was  evidently  the  idea  of  your  executive  committee  in  limiting 
the  title  of  this  paper  to  cost  at  the  switchboard  to  abolish  the 
car-mile  and  adopt  the  kw  hour  as  the  unit  of  power.  .\nd  in 
comparing  the  costs  from  the  various  stations  I  shall  use  this  unit. 
For  the  benefit  of  those  who  are  accustomed  to  considering  the 
cost  per  car-mile,  it  will  be  interesting  to  know  that  on  many 
roads  a  car-mile  takes  just  about  I  kw  hour.  This  is  not  true 
where  grades  and  equipments  are  extremely  heavy;  in  such  cases 
two  or  three  times  this  amount  may  be  required. 

In  the  costs  of  power,  whether  it  is  produced  by  steam  or  water, 
should  be  included  the  fixed  charges  as  well  as  the  cost  of  opera- 
tion. Under  fixed  charges  are  interest,  depreciation,  insurance 
and  taxes  on  the  capital  invested  in  the  land,  buildings  and  ma- 
chinery of  the  power  station. 

Under  operating  expenses  are  fuel,  labor,  supplies,  repairs,  su- 
perintendence and  general  expense. 

In  both  the  fixed  charges  and  operating  expenses  the  component 
items  vary  between  widely  diflferent  limits,  and  it  becomes  impos- 
sible to  construct  a  law  that  will  predict  the  cost  under  all  cir- 
cumstances. 

On  the  other  hand,  for  one  who  has  had  experience  it  is  com- 
paratively easy  to  predict  what  the  power  ought  to  cost  under  a 
given  set  of  conditions.  What  it  will  cost  must,  of  course,  depend 
on  management  as  well. 

In  view  of  the  variety  of  the  circumstances  gverning  these  costs 
I  have  deemed  it  advisable  to  establish,  for  purposes  of  compari- 
son, a  standard  plant  whose  conditions  are  fixed. 

It  is  not  my  intention  to  imply  that  the  performance  or  equip- 
ment of  this  station,  which  I  shall  employ  as  a  standard,  is  ideal  or 
could  not  be  bettered,  but  rather  to  assume  equipment  and  per- 
formance based  on  facts  obtained  from  stations  in  actual  com- 
mercial operation  during  a  long  period  of  time. 

As  this  station  is  described,  its  performance  may  seem  to  border 
on  the  ideal,  and  there  is  no  question  but  that  its  performance  is 

•Paper  read  before  the  American  Street  Railway  Association,  Boston,  Sep- 
tember, 1808. 


consequent  on  favorable  circumstances,  very  nearly  we  may  say 
test  conditions.  It  is,  however,  in  my  opinion  best  to  err  on  this 
side  rather  than  on  the  other  in  establishing  a  station  for  compari- 
son. 

I  shall  assume  the  station  to  be  located  on  the  water  front;  the 
exact  spot  is  unimportant,  but  since  this  association  has  chosen 
Boston  as  its  meeting  place  we  can  consistently  locate  the  station 
here  as  well.  I  have  fixed  the  capacity  at  3600  kilowatts.  The 
building  erected  on  firm  ground  requiring  but  little  piling  or  fill- 
ing, building  and  chimney  of  brick. 

For  equipment  three  cross-compound  condensing  engines,  cyl- 
inders 28  inch  and  56  inch  by  5  foot  stroke,  speed  80  revolutions 
per  minute,  150  pounds  steam  pressure;  three  I20o-kw  direct-con- 
nected generators;  six  water-tube  safety  boilers,  500  horse-power 
each;  economizers  and  exhaust  feed-water  heaters;  electrically 
driven  feed  pumps  and  coal-handling  apparatus.  Such  a  station 
would  cost  to  install  as  follows: 

CAPITAL   INVESTMENT. 

Building,   foundations   for  engines  and  boilers,   chimney, 

coal-handling  apparatus $120,000 

Engines  and  condensers,  heaters,  separators  and  piping. .  gi,8oo 

Feed  pumps  and  economizers 18,000 

Boilers  and  flue  connections  complete 61,000 

Generators   and   switchboard  complete 73,8oo 

Land   and   docking   facilities 17,000 

Engineering  and   sundries 5,000 

Total    , $386,600 

or  about  $107  per  kw  capacity. 

To  obtain  the  figure  for  fixed  charges,  I  assume  interest  at  6  per 
cent.,  insurance  and  taxes  3  per  cent.,  depreciation  2  per  cent,  to- 
tal, II  per  cent.,  which  makes  an  annual  fixed  charge  of  $42,520. 

I  shall  assume  that  this  station  produces  10,500,000  kw  hours  per 
annum.  Dividing  the  annuall  charge  by  this  figure  gives  0.4  cent 
per  kw  hour  for  the  fixed  charges.  The  depreciation  is  not  intended 
to  cover  repairs,  which  will  be  included  under  operating  expenses. 
The  2  per  cent,  assumed  for  depreciation  is  to  establish  a  sinking 
fund  against  the  time  when  the  station  will  have  to  be  entirely  re- 
placed by  one  of  more  modern  and  economical  design,  time  of 
replacement  being  taken  at  fifty  years.  A  few  years  ago  the  time 
of  replacement  should  have  been  assumed  much  shorter,  owing  to 
the  imperfect  design  of  power  station  apparatus  then  existing.  But 
with  the  present  advanced  state  of  the  art  improvements  cannot  be 
expected  to  develop  as  rapidly. 

Before  arriving  at  the  cost  to  produce  power  from  this  station,  it 
will  be  necessary  to  obtain  the  operating  expenses. 

In  making  comparisons  between  stations  of  different  sizes  and 
types  the  cost  of  labor  is  the  most  perplexing  item,  some  stations 
operating  with  two  shifts,  others  three.  Some  have  engineers  paid 
at  diflferent  rates,  and  men  that  appear  on  the  records  of  some 
are  in  a  capacity  which  in  others  is  absent  or  replaced  by  men  of 
another  class  and  rate  of  pay.  I  therefore  give  the  following 
method  of  analysis  of  the  labor  item,  which  gives  satisfactory  re- 
sults when  applied  to  station  operation. 

I  can  illustrate  the  method  and  at  the  same  time  derive  the  oper- 
ating expenses  by  applying  it  to  our  standard  station.  It  is  as- 
sumed that  this  station  operates  with  three  shifts  of  men,  the  dura- 
tion of  each  shift  being  eight  hours.  This  makes  the  shift  hours 
per  day  24,  or  8760  for  the  year.  The  same  number  of  shift  hours 
would,  of  course,  be  obtained  by  two  shifts  of  twelve  hours  each,  as 
is  the  case  with  some  stations.  For  the  three-shift  station  the  first 
two  probably  would  have  the  full  complement  of  men,  while  the 
third  would  not,  as  the  station  might  be  shut  down  on  that  shift. 
But  as  there  is  considerable  inspection,  cleaning  and  overhauling, 
this  shift  requires  almost  as  many  men,  though  their  rate  of  pay 
may  be  less.  The  highest  rates  of  pay  would  be  on  the  shift  of 
heaviest  load.  The  crew  to  operate  the  standard  plant  would  be 
about  as  follows:  two  engineers,  one  oiler,  one  helper,  two  firemen, 
one  coal  passer;  total,  seven  men  per  shift. 

The  average  rate  of  pay  per  man  is  taken  at  27  cents  per  hour. 
This  would  be  calculated  from  an  actual  station  by  dividing  the 
total  amount  paid  for  wages,  including  chief  engineer's  salary,  by 
the  product  of  the  number  of  men  operating  with  the  hours  each 
has  worked.  The  number  of  men  per  shift  for  this  station  being 
seven.  I  will  divide  this  figure  by  3.6,  which  is  the  figure  express- 
ing the  capacity  in  looo-kw  units.  This  division  gives  1.94  as  the 
number  of  men  per  shift  per  lOOO-kw  capacity.     This  figure  will 
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van-  with  the  type  and  size  of  station,  as  we  shall  see  later.     The 
fractional  part  of  the  man,  of  course,  only  appears  in  figuring. 

Multiplying  the  1.94  by  the  rate  of  pay,  27  cents,  gives  52  cents 
as  the  cost  of  labor  per  hour  per  looo-kw  capacity.  This  multi- 
plied by  3.6,  the  number  of  lOOO-kw  capacity,  gives  $1.87  as  the  to- 
tal cost  of  labor  required  to  operate  the  station  per  hour. 

It  will  further  aid  in  the  analysis  of  the  labor  item  to  introduce 
the  load  factor.  As  this  term  is  sometimes  employed  in  a  different 
sense  from  that  used  in  this  paper,  I  shall  define  it  to  be  that  per 
cent,  which  when  multiplied  by  the  capacity  of  the  station  in  kilo- 
watts and  by  the  shift"  hours  for  the  period  gives  the  kw-hours 
output  for  the  time  considered.  I  take  as  the  load  factor  for  this 
station  33.3  per  cent,  average  for  the  year.  You  may  remember 
that  in  the  consideration  of  the  fixed  charges  I  gave  as  the  kw 
hours  per  year  10.500.000,  which  is  33.3  per  cent,  of  3600  kilowatts, 
multiplied  by  8760.  the  shift  hoitrs  per  annum. 

It  has  been  shown  above  that  $1.87  is  the  average  cost  of  labor 
to  operate  the  station  for  one  hour,  and  if  we  obtain  the  average 
kilowatts  during  the  hour,  which  is  kw  hours  for  that  period,  a  sim- 
ple division  will  give  the  figure  for  the  cost  of  labor  per  kw-hour. 

The  load  factor  gives  the 
means  of  obtaining  the  kw  hours, 
and  by  multiplying  3.6  by  1000 
and  33.3  per  cent,  gives  1200  as  the 
average  kilowatts  for  the  hour,  or 
kw  hours  for  that  period.  Divid- 
ing $1.87.  cost  of  labor  to  operate 
the  station  per  hour,  by  1200 
gives  0.157  cent  as  the  cost  of  la- 
bor per  kw  hour.  But  3.6,  the 
figure  representing  the  capacity, 
was  used  as  a  multiplier  in  ob- 
taining both  the  cost  of  labor, 
$1.87.  and  1200  kw  hours.  It 
therefore  disappears  in  the  divi- 
sion and  the  expression  for  the 
cost  of  labor  per  kw  hour  is 
made  independent  of  the  capacity 
of  the  station  to  that  extent.  The 
rule,  then,  for  obtaining  the  cost 

of  labor  per  kw  hour  for  any  sta-    < 

li. 
tion  IS  to  multiply  the  rate  of  pay    o 

of  the  men  by  the  number  of  men    ° 
per  1000  kw  capacity,  and  divide 
by  the  product  of  the  load  factor 
and  1000. 

The  use  of  this  method  will  be 
illustrated  if  .we  compare  the  cost 
of  labor  per  kw  hour  in  the  first 
two  columns  of  table  No.  i.  It 
is  0.157  for  the  standard  and  0.56 
cent  for  station  No.  i.  It  is  rath- 
er difficult  to  account  for  this 
great  increase  until  wc  notice  that 
the  number  of  men  per  1000  kilo- 
watts is  4.7  as  against  1.94.  The 
rate  of  pay  and  load  factor  also 
enter,  as  J  shall  shrjw  later. 

I  have  constructed  a  diagram  which  gives  the  results  of  this  ex- 
pression for  cost  of  labor  for  all  usual  rates  of  pay,  load  factors 
and  men  per  1000  kilowatts.  This  diagram  (see  Fig.  i)  is  based  on 
a  rate  of  27  cents  per  hour,  and  there  is  also  given  a  reduction 
table  which  gives  the  per  cent,  to  be  added  or  subtracted  for  other 
rates  than  this.  To  illustrate  its  use  suppose  wc  have  a  station 
whose  equipment  requires  five  men  per  shift  per  lOoo-kw  capacity. 
During  a  month  of  high  output  it  might  operate  at  a  30  per  cent, 
load  factor.  On  the  diagram  following  5  up  to  30  gives  cost  of 
labor  at  0.45  cent  per  kw  hour.  In  a  lighter  month  the  station 
might  operate  at  a  15  per  cent,  load  factor.  Following  s  up  to  15 
'ives  ().<)  rvnt.  or  twice  as  much  for  labor  per  kw  hour. 

To  further  illustrate  the  use  of  this  diagram  let  us  consider  that 
■lie  equipment  of  our  standard  station  is  cut  into  so  many  units  that 
It  required  3.7  men  instead  of  1.94,  price  of  labor  and  load  factor 
being  27  cents  and  33.3  per  cent,  respectively;  3.7  followed  on  the 
diagram  up  lo  33.3  per  cent,  give*  0.3  of  a  cent  as  against  0.157 
cents  for  standard. 

Thf  cost  of  fuel  is  the  next  item  to  be  considered  in  the  operat- 


ing expenses  of  the  standard  station.  Considering  coal  as  the  fuel 
used  its  cost  per  kw  hour  depends  on  the  price  per  ton  and  on  the 
efficiency  of  the  station,  which  is  best  expressed  in  pounds  coal 
consumption  per  kw  hour.  The  coal  for  standard  station  I  have 
assumed  to  be  clear  bituminous,  costing  $3  per  short  ton  deliv- 
ered. 

As  to  the  efficiency,  I  am  able  to  quote  from  tests  in  which  I 
was  personally  engaged  on  a  station  of  the  same  size  and  similar 
equipment.  The  duration  of  the  test  was  forty-five  hours,  made 
under  actual  conditions  of  railroad  service  during  the  day,  and  at 
night  the  load  was  kept  on  the  station  by  means  of  a  water  rheo- 
stat. I'  will  say  here,  however,  that  the  test  on  the  steady  night 
load  did  not  show  any  great  gain  in  efficiency  due  to  the  fact  that 
the  day  load  of  the  station  was  steadied  by  feeding  in  with  others. 
The  average  efficiency  of  transformation,  indicated  horse-power  to 
electrical  hor.se-power  at  the  switchboard,  was  90  per  cent.  The 
steam  consumption  of  the  engines  was  14.5  pounds  per  indicated 
hp-hour.  This  record  on  a  later  test  has  been  lowered.  The  boiler 
evaporation  was  9.4  pounds  water  per  pound  of  coal  from  actual 
conditions.      The    coal    used    was    New    River    bituminous.      The 
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economy  of  the  station,  represented  by  the  coal  consumption  in 
pounds  per  kw  hour,  was  2.3.  I  have  assumed  2,2  for  this  figure  lor 
the  standard  station. 

Reducing  price  per  ton  to  price  per  pound  and  multiplying  by 
2.2  gives  0.33  cent  as  the  cost  of  coal  per  kw  hour.  This  appears 
in  table  No.  i  under  cost  of  fuel.  As  an  illustration  of  what  tlie 
cost  would  have  been  had  the  engines  rccpiircd  more  steam,  say 
26.6  pounds  per  indicated  hp  hour,  as  might  be  the  case  with  a  non- 
1  ondriisiiig  (Migitic:  Ki-ferring  lo  ihc  fuel  diagram  and  consider- 
ing the  electrical  efficiency,  boiler  evaporation  and  price  of  coal 
to  remain  the  same,  26.6  to  9.4  pounds  water  per  pound  of  coal 
gives  3.8  pounds  coal  per  kw  hour.  Following  this  line  down  to 
horizontal  $3  coal  line  and  vertically  upward  from  this  point  to 
cost  of  fuel  in  cents  per  kw  hour  wc  obtain  0.57  cent,  were  the 
efficiency  of  transformation  100  per  cent.,  but  since  it  is  assumed  to 
be  but  90  per  cent.,  11  per  cent,  has  to  be  added  lo  this  cost,  as 
tliipwn  in  the  reduction  table.  This  gives  the  cost  of  co.il  per  Kw 
litiiir  0.63  cent  as  against  0.33  for  the  condensing  engine. 

Tlwrr   remain   to  be   iiiiliidcd   in   the  (>|)cr.iling  expense',   fur   this 
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station,  water,  oil,  small  supplies,  repairs,  superintendence  and  gen- 
eral expense,  which  I  have  estimated  at  0.093  cent  per  kw  hour. 
The  total  operating  expense  foots  up  to  0.58  cent,  which,  added  to 
the  fixed  charge  of  0.4  cent,  makes  the  total  cost  of  power  from  the 
standard  0.98  cent,  or  very  nearly  i  cent  per  kw  hour. 

Before  comparing  the  costs  from  the  various  steam  plants  I  will 
review  briefly  the  circumstances  governing  the  production  of  P9wer 
by  water. 

The  application  of  water  power  to  street  railways  has  the  follow- 
ing points  of  advantage.  In  plants  operated  under  any  but  very 
low  heads  the  generating  machinery  may  be  installed  at  a  less  cost 
than  for  steam.  Also  the  fuel  expense  disappears  as  well  as  a 
portion  of  the  cost  of  repairs.  A  part  of  the  labor  expense  will  be 
saved,  inasmuch  as  no  engineers,  firemen  or  coal  handlers  are  re- 
quired. 

The  main  disadvantage  in  the  application  of  water  power  to 
street-railway  operation  lies  in  the  fact  that  generally  railroad 
power  stations  are  quite  distant  from  water  falls,  and  that  it  is  very 
expensive  to  transmit  the  electrical  energy  to  any  considerable 
distance,   the    distance   of   transmission   being   hundreds   of   miles 
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for  the  majority  of  street  railways.  That  it  may  be  made  more 
profitable  to  employ  water  power  when  its  location  is  near  by  the 
road  and  the  price  of  coal  is  high  also    there  can  be  no  doubt. 

The  cost  to  produce  power  from  water  is  often  compared  with 
the  cost  to  produce  from  coal  on  the  basis  of  continuous  opera- 
tion for  twenty-four  hours  a  day.  For  street-railway  service  this 
method  gives  a  false  impression,  since  it  implies  that  the  machinery 
IS  working  at  its  full  capacity  for  8760  hours  per  annum,  or  100 
per  cent,  load  factor;  as  a  matter  of  fact  for  street-railroad  service 
a  load  factor  of  33  per  cent,  is  high. 

To  look  at  this  from  another  point  of  view;  the  demand  for 
power  for  street  railways  cannot  be  increased  at  will  as  it  may  be 
in  a  manufacturing  concern.  In  the  latter  if  it  is  found  advisable 
to  run  night  and  day  at  full  capacity,  instead  of  ten  hours,  there  is 
produced  a  correspondingly  greater  amount  of  the  product,  be  it 
fiour,  steel  rails  or  carbide  of  calcium,  and  this  output  is  produced 
at  a  correspondingly  decreased  cost  per  unit. 

For  street-railway  service  on  the  other  hand  there  has  to  be  in- 
stalled sufficient  generating  machinery  to  take  the  peak  of  the  load. 


This  is  usually  three  times  the  average  and  is  only  of  a  few  hours' 
duration  each  day.  If  it  were  necessary  or  profitable  to  use  this 
full  capacity  continuously  for  other  industries,  it  would  be  possi- 
ble to  do  this  with  very  little  increase  of  labor,  no  increase  of  fixed 
charges  and  the  additional  expense  of  producing  the  greater  out- 
put would  be  merely  the  coal  and  a  slight  increase  of  supplies  and 
repairs.     This  combination  is  the  feature  of  the  Niagara  work. 

When  the  expense  of  transmission  shall  have  been  decreased  by 
the  successful  employment  of  higher  voltage,  it  will  then  become  a 
problem  as  to  whether  it  will  not  be  profitable  to  produce  power 
from  a  steam  plant  located  at  a  coal  mine,  coal  costing  in  this  case 
but  80  cents  a  ton.  This  would  bring  the  cost  of  fuel  to  0.12  cent 
per  kw  hour  as  against  0.3  cent  for  standard  plant.  Further,  this 
expense  would  only  continue  for  the  comparatively  small  number 
of  hours  that  the  plant  would  have  to  be  operated  for  street-rail- 
way service.  This  might  be  better  economy  than  to  pay  the  fixed 
charges  that  would  accrue  from  the  expensive  development  of  water 
powers  at  possibly  much  greater  distances. 

It  is  to  be  noticed  in  this  connection  that  the  cost  of  installing 
the  steam  station  would  be  considerably  less  when  located  at  the 

coal  mine,  since  it  would  then  be 
unnecessary  to  equip  with  the 
most  economical  and  expensive 
machines. 

Water  power  produced  in  va- 
rious parts  of  the  country  varies" 
greatly  in  its  cost.  It  is  report- 
ed that  the  electrical  energy  so 
produced  costs  from  $14  to  $32 
per  annum  per  kilowatt  continu- 
ous output.  This  expense  is 
largely  made  up  of  fixed  charges, 
which  increase  rapidly  as  the  ex- 
pense of  making  the  necessary 
improvements  is  greater.  The 
standard  steam  plant  produces 
power  with  $3  coal  for  $29,  and 
with  80-cent  coal  for  $22  per 
kilowatt  per  annum,  which  com- 
pare very  favorably  with  the 
above  for  water  power. 

A  disadvantage  occurring  in 
the  use  of  water  power  is  that  in 
some  cases,  on  account  of  cer- 
tain periods  of  low  water,  an 
auxiliary  steam  plant  has  to  be 
kept  in  reserve,  which  is,  of 
course,  an  additional  expense. 

There  can  be  no  general  rule 
given  that  will  determine  wheth- 
er it  is  more  advantageous  to 
use  water  or  steam  power.  Each 
case  must  be  figured  by  a  com- 
petent engineer,  and  decided  on 
its  merits. 

The    great    majority    of    street 

railways      being       operated      by 

steam,   I   shall    not    dwell  longer 

on  water  power,  as  there  is  still 

considerable  ground   to  be   covered    in  the    consideration   of    the 

steam  stations. 

I  have  compiled  and  classified  the  data  on  representative  ones 
throughout  the  country — tables  Nos.   i  and  2  give  the  results. 

The  general  arrangement  of  the  tables  is  as  follows:  Each  verti- 
cal column  contains  the  data  for  a  different  station  during  a  stated 
period.  Each  station  is  represented  by  a  number  which  appears  at 
the  head  of  the  column.  Only  a  portion  of  the  table  is  exhibited  to 
you  on  the  large  diagram,  for  obvious  reasons,  but  I  will  describe 
the  different  items  as  they  appear  in  the  completed  table.  The 
first  column  is  headed  S.  for  standard  station;  following  down  the 
column  first  comes  the  capacity  expressed  in  multiples  of  1000  kilo- 
watts, 3.6  meaning  3600  kilowatts. 

The  number  of  units  of  engines  is  3,  ditto  for  generators,  3; 
number  of  engine  units  per  looo-kw  capacity  is  0.83.  obtained  by 
dividing  3  by  3.6.  ditto  for  generators,  0.83.  The  next  line  under 
Type  is  a  description  as  to  whether  the  engines  are  belted  or  direct 
connected  to  the  generators — B.  for  the  former  and  D.  C.  for  the 
latter.     The  two  lines  marked  S.  C.  T.  and  N.  or  C.  refer  to  en- 
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gines  simple,  compound  or  triple,  non-condensing  or  condensing, 
as  in  standard  C  is  compound  condensing. 

The  period  during  which  the  averages  are  taken  is  given  in 
days.  Load  factor  is  in  per  cent.'  Inserted  in  the  proper  place 
under  costs  are  the  per  cent.  S.  and  per  cent,  total,  which  figures 
represent  the  per  cents,  the  items  bear  to  the  corresponding  ones 
for  standard,  and  to  the  total  operating  expense  respectively. 

The  number  of  shifts,  duration  in  hours  and  shift  hours,  to- 
gether with  the  rate  of  pay  of  men  in  cents  per  hour,  and  number 
of  men  per  shift  per  looo-kw  capacity,  complete  the  data  necessary 
for  the  analysis  of  the  cost  of  labor.  Costs  are  all  expressed  in 
cents  per  kw  hour.  Opposite  Fuel,  pounds  of  coal  per  kw  hour 
and  price,  which  is  in  dollars  per  short  ton,  give  the  necessary  fig- 
ures to  analyze  the  cost  of  fuel  per  kw  hour.  Kind  A.  or  B.  re- 
fers to  anthracite  or  bituminous. 

Repairs,  supplies  other  than  coal — that  is,  water,  oil,  waste,  lamps 
and  miscellaneous,  as  well  as  superintendence  and  general  expenses 
are  treated  as  one  item  hereafter  called  general  expense. 

As  a  supplement  to  the  tables,  in  order  to  more  clearly  illustrate 


we  might  expect  them  to  hold  approximately  for  stations  under 
similar  governing  conditions. 

I  shall  next  call  to  your  attention  station  No.  3;  whose  equip- 
ment differs  from  the  standard  as  follows:  It  has  two  units  instead 
of  three.  Each  generator  is  800  kilowatts,  making  a  capacity  of 
about  half  that  of  the  standard.  The  generators  and  engines  are 
direct  connected,  the  latter  being  compound  condensing,  smaller,  of 
course,  than  the  standard,  but  in  other  respects  similar.  Three  500- 
lip  water-tube  boilers,  economizers  and  heaters  complete  the  im- 
portant part  of  its  equipment. 

Group  No.  3  indicates  the  cost  of  power  for  this  station.  At  the 
extreme  left  is  standard,  the  next  column  showing  costs  per  kw 
hour  averaged  for  one  year.  At  the  extreme  right  of  the  group  is 
the  average  for  a  light  month  and  at  the  left  of  this  is  the  month 
of  high  output.  It  is  to  be  noticed  that  the  total  cost  of  operation 
for  the  year  is  somewhat  greater  than  standard.  Coal  expense 
practically  the  same.  Labor  and  general  expense  somewhat  higher. 
Coal  expense  being  the  same  does  not  in  this  instance  indicate  that 
the  economy  of  the  station  is  as  good,  as,  by  referring  to  the  table. 


-%  TABLE  No.   1.— SHOWING  COST  OF  OPERATION  OF  POWER  STATIONS. 


No.  OF  Station. 


Cap.  in  1,000  k    w  . 


Units  E    _. 

Units  G 

Units  E  per  1000  k  w 
Units  G  per  1000  k   w 

B.  D.  C 

S.  C.  T 

N.  or  C 


s. 

1 
.6 

8 

2 

3 

4 

5 

6 

S. 

1 

2 

3 

4 

s 

6 

S. 

1 

3.6 

1.6 

12.68 

2.38 

.744 

3.6 

.6 

2 

1.6 

12.68 

2.38 

.744 

3.6 

.6 

3 

a 

2 

2 

8 

2 

4 

3 

3 

2 

2 

8 

2 

4 

3 

3 

3 

3 

2 

2 

K 

7 

12 

3 

3 

2 

2 

8 

t 

18 

3 

3 

.83 

5 

1 

l.« 

.63 

.84 

5.4 

.83 

5 

1 

1.25 

.63 

.84 

5.4 

.83 

5 

M 

5 

1 

1.25 

.63 

2.94 

16.2 

.83 

6 

1 

1.25 

.63 

2.94 

16,2 

.83 

5 

DC. 

nr 

T).C 

DC. 

D.C. 

B. 

B.  . 

D.C. 

D.C. 

D.C. 

DC. 

D.C 

B. 

B. 

D.C. 

D.C. 

C. 

c. 

C. 

C. 

C.T. 

T. 

.S. 

C. 

C. 

C. 

C. 

(;.T. 

T. 

S. 

C. 

C. 

C. 

c. 

c. 

C. 

C.C. 

C. 

N. 

C. 

C. 

C. 

C. 

C.C. 

C. 

N. 
/ 

C. 

C. 

2 

2 

1 

1 

DC. 

C. 

C. 


3 

4 

5 

16 

18.68 

2.38 

3 

8 

2 

2 

8 

7 

1,25 

.63 

M 

1 ,25 

.63 

2.94 

D.C. 

D.C. 

B. 

c. 

C.T. 

T. 

c. 

C.C. 

C. 

12 

5,4 
16.3 

B. 

S. 
N. 


Period.  |  Days 


Load 
Factor. 


Per  Cent 

Per  Cent,  of  S   .. 


365 


335^ 


22.3 
67 


343  I    365 

-1897- 

46.4 

139.5 


S3.6 
101 


365 
34,8 
104 


365 


157 


385 


47 
141 


31 

31 

31 

-Janu 

50,6 

33M 

30 



90 

152 

31 
a  r  y . 
58,6 

176 


31 

1897- 
46,4 

31 

31 

64 

48.4 

140 

192 

145.5 

30 


ss'4 


30 


17.7 
538 


30 

Septe 

28 

84 


mber, 
43.2 

130 


30 

1897- 
27.6 

83 


42.6 

188 


30 


43 

139 


I  Cost 
in  Cts 


Shifts 

Duration    . 

.Shift-hours 

.Men  per  1000  k   w  . 

R;ite.pay    

Per  k  *v  hour  .  _.. 
Per  Cent,  total  op  . 
PerCenl.  S 


3 

8 
8.760 
1.94 
27 
.157 
27. 


3 

3 

8 

8 

8,760 

8.232 

4.67 

2.91 

268 

25,7 

.56 

.823 

46.7 

33.5 

356 

142 

8.760 
3,36 
25,8 
.187 
29  4 
119 


3 

8 

8.760 

1,9 

.•JS,6 

.156 

22,6 

99.1 


8.760 
4  79 
26.6 
.243 
287 
154 


3 

3 

3 

3 

8 

8 

8 

8 

8,760 

744 

ru 

744 

5,95 

1  94 

4,66 

2,95 

25,3 

27. 

26,5 

26,2 

.321 

.1.57 

.41 

.1.53 

29.1 

27. 

47. 

27.2 

S04 

—  - 

261 

97.4 

744 
3,24 
25. 
.1:38 
23. 


744 
1,93 
29, 
.121 
18,3 

77 


3  ■ 

3 

3 

8 

a 

8 

744 

744 

720 

4.93 

6.36 

1.94 

25,8 

25  6 

27. 

.198 

..336 

,157 

26.8 

27.7 

27. 

127 

214 

.... 

720 
4,96 
25. 
.705 
51.4 

448 


8 

720 
3 
25,0 
.273 
4'>,6 

174 


720 
38 
24,4 
.815 
3i5 
137 


3 

3 

8 

8 

720 

730 

1,77 

4.5 

28,4 

27,6 

,1.82. 

.298 

85  9 

31.8 

116 

180 

3 

8 

720 
6 
24.2 
.338 
31.7 
215 


Lbs.  per  k   v  hour.. 
I'rice  per  short  ton  $. 

Kind,  A  or  B \ 


Cost 

in  Cts 


Perk,  w    hour........ 

Per  Cent,  total  op 

Per  Cent.  S 


2JJ 
3 


.83 
67. 


3.18 
26 
.3  A. 
.7B. 
.414 
84.5 
125.5 


2.48 
2  62 

.25  A. 

.75  B. 
.885 
47,4 
98.5 


2.61 

26 
.3  A. 
.7B. 

.840 
51,0 
103 


2.72 

B. 

..389 
.55,2 
117.5 


8.24 
2.6 
.2  A. 
.8B 

.42 
49,7 

127 


4  13 

2.2 

3,07 

2.9 

3 

2.75 

B. 

B. 

.3  A. 
.7  B, 

..599 

.33 

.421 

.54.3 

57. 

42. 

188 

.... 

127.5 

2.36 
2,65 

25  A, 
.75  B, 
,313 
.55  6 
94,5 


2.65 
2.54 
.3  A. 
.7  B, 
,337 
66.4 
102 


2  74 
2.88 


395 
59-9 
180 


3.19 
2.71 
,2  A, 

,8B. 
.430 
,58.4 
130 


4.74 
3.08 


.789 
60,1 
220 


2.2 
3 


3.3 

2,48 
,3  A, 
.7  B, 
,4!  19 
29,8 
124 


2.34 

2,56 
25  A 
,75  R. 

299 
44,3 

91 


2.48 
253 

.3  A. 

.7  B. 
.314 
47,5 
95 


2,84 
2.43 


.345 

4M,K 
104 


3.3 

2,56 
.8  A, 
.8  H. 
.423 
46,1 
188 


4.05 
244 

B. 

.494 

46,4 
140.5 


^^-iJ 


Perk   w   hour 

Per  (!ent.  total  op  . 
Percent.  S 


.003 
10. 


.225 

18  8 
242 


•1.38 
20,1 
148 


.1.32 
20. 
142 


.159 
280 
171 


.182 
21.6 
190 


.182 
16.5 
196 


16. 


.173 
17. 
185 


.0975 
17.2 
105 


.123 
20.6 
132 


.144 

21,81 
155 


.109 
14.8 
117 


.147 
128 

158 


.258 
18,8 
378 


.102 
1.5.1 
110 


.133 
20. 
143 


.176 
25,1 
189 


.203 
23.1 
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.238 
21  9 
250 


Total 
Ol-EK. 

C.  KM. 


Per  k   w   hour. 
Per  Cent.  S  ... 


.58 


1.198 
205 


.680 
118 


.ft-.9 
114 


.704 
122 


.845 
14G 


1,102 
190 


.58 


1.003 
178.5 


..563 
97. 


.598 
103 


.60 
114 


1.212 
208 


.58 


1.378 
8.36 


.674 
116 


.668 
114.5 


.703 
121 


.918 
167 


1.065 
184 


Fixed 
Cmargrh 


Perk   w  hour 

Per  Cent,  total  op 

Per  Cent.  S 


Grand  Toul 


.405 
70 


.... 

^^— 

—  — 

.405 
70 

.... 

"" 

.... 

— - 

—  - 

.... 

.405 
70 

:::: 

■■•- 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 



"■> 

.... 

.... 

.... 

.... 

.... 

the  relation  of  the  costs,  I  have  constructed  diagrams,  in  which 
these  arc  represented  by  different  styles  of  lines,  Figs.  3  and  4. 

It  will  be  noticed  that  these  lines  arc  of  various  heights,  their 
height  corresponding  to  the  cost  of  the  power  in  cents  per  kw 
hour.  Four  styles  arc  used,  that  with  horizontal  shading  showing 
the  cost  of  coal,  with  vertical  shading,  cost  of  labor,  and  diagonal 
fthadinf;,  general  expense.  These,  which  arc  operating  expenses,  arc 
laid  r.ut  above  the  line,  and  tlic  solid  black  line  showing  fixed 
charges  is  plotted  below  the  line.  The  distance  from  the  base  line 
o  up  to  I  rt-prcscnts  I  cent  and  the  magnitude  of  each  item  is  de- 
noted by  the  length  of  its  line.  The  diagram  for  table  No.  I  is  laid 
out  in  six  groups,  one  group  for  each  station.  The  first  or  left- 
band  column  in  each  group  represents  the  costs  for  the  standard 
•rtalion.  You  will  notice  that  iti  total  length,  Including  the  solid 
black,  is  about  equal  to  the  distance  between  0  and  i,  so  that  In- 
cluding fixed  charges  the  cost  of  power  per  kw  hour  per  annum 
for  the  standard  station  amounts  to  about  i  cent.  It  also  appears 
that  the  fixed  charges  are  approximately  equal  to  the  coal.  Labor 
is  roughly  about  half  the  coal,  and  general  expense  about  half  the 
labor.    These  proportion*  arc  limple  and  easily  remembered,  and 


it  will  be  seen  that  the  pounds  of  coal  per  kw  hour  are  2.61  as  against 
2.2  for  standard.  This  increase  is,  however,  nearly  balanced  by  the 
reduction  in  the  price  per  ton,  which  was  $2.60  as  against  ?3  for 
standard.  It  might  be  expected  that  on  account  of  the  diminished 
size  of  the  station  the  labor  expense  would  be  larger,  on  account  of 
requiring  more  men  per  1000  kilowatts.  An  examination  of  the 
table  shows  that  the  number  of  men  per  1000  kilowatts  is  nearly 
double  what  is  ref|iiircd  for  standard.  This  would  double  the  labor 
expense,  providing  the  rate  of  pay  and  load  factor  rcniaiiicd  the 
fame,  but  by  a  coincidence  the  rate  of  pay  Is  lower  and  the  load 
factor  enough  higher  to  bring  the  labor  expense  down  to  nearly 
standard  figures. 

To  Illustrate  the  cflTcct  of  a  high-load  factor  in  reducing  the  cost 
of  labor  per  lav  hour.  It  will  be  interesting  to  look  at  Ihc  next 
rolinnn  for  this  station,  which  represents  the  cost  during  January. 
In  this  month  the  load  factor  was  59  as  against  46  for  the  year,  and 
It  will  be  noticed  that  the  labor  Is  reduced  to  less  than  the  stand- 
ard. The  reduction  In  the  total  cost  for  thlf  month,  as  against  the 
yearly,  is  also  apparent,  and  this  Is  due  principally  to  the  reduc- 
tion In  labor. 


September  24,  1898. 
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It  will  1)0  seen  that  the  coal  expense  is  but  slightly  less  and  seems 
not  to  be  reduced  by  the  increased  load  factor.  The  explanation 
of  this  lies  in  the  fact  that  the  station  is  tied  in  with  others,  which 
keeps  its  load  from  fluctuating  even  on  the  low  load  factor.  This 
will  be  still  further  exemplified  by  referring  to  a  light  month;  the 
column  at  the  right  of  the  group  gives  the  costs  for  September, 
during  which  the  load  factor  was  43  as  against  59  for  January.  The 
coal  expense  is  still  further  diminished,  and  by  reference  to  the 
table  will  be  found  to  be  due  to  an  increase  in  the  efficiency  of  the 
station.  This  might  be  found  to  be  on  account  of  not  having  to 
force  the  boilers.  The  increase  of  labor  due  to  the  low  load  factor 
is  to  be  noticed. 

I  wish  to  say  at  this  point  that  it  is  impossible  for  me  in  the 
limited  time  to  give  you  more  than  a  general  idea  of  the  large 
number  of  interesting  facts  which  may  be  obtained  by  careful 
study  of  the  tables. 

Plant  No.  2  is  somewhat  larger  than  the  last  and  is  equipped  with 
two  looo-kw  generators  direct  connected  to  compound  condensing 
engines.  It  has  also  economizers  and  heaters.  Its  costs  are  in 
column  No.  2.  In  looking  at  the  yearly  average  it  will  be  noticed 
that  the  total  costs  rise  above  the  standard,  which  is  due  to  an 
increase  in  labor  and  general  expense.  Coal  as  before  is  the  same, 
the  decreased  efficiencj'  being  balanced  by  the  lower  price  per  ton. 
Examining  the  table  with  a  view  to  accounting  for  the  increase  of 
labor  we  find  the  load  factor  approximately  the  same  as  standard, 
but  an  increase  in  the  number  of  men  per  1000  kilowatts.  This  is 
accounted  for  by  the  smaller  size  of  the  station.  General  expense  is 
greater  as  would  be  expected.  A  glance  at  the  diagrain  represent- 
ing the  heavy  month  for  this  station  gives  a  nice  illustration  of  the 
efifect  of  the  high  load  factor,  which  is  51  as  against  33  for  the  year. 
It  is  to  be  noticed  that  the  coal  is  practically  the  same,  the  reduc- 
tion coming  in  the  other  two  items. 

This  brings  the  total  cost  for  the  month  below  standard.  In 
the  light  month  with  a  low  load  factor  of  28  per  cent,  the  labor 
increase  is  very  apparent. 

I  shall  now  present  the  costs  of  operation  of  a  large  station.  Its 
equipment  consists  of  six  1200-kw  generators  direct  connected  to 
triple  condensing  engines,  two  1500-kw  generators  direct  connect- 
ed to  compound  condensing  engines,  and  an  auxiliary  plant  of  forty 
62-kw  generators  belted  to  compound  non-condensing  engines  and 
used  only  in  case  of  emergency.  Economizers,  heaters  and  electric 
feed  pumps  complete  the  important  part  of  the  equipment. 

Group  No.  4  indicates  the  costs  for  this  station.  The  yearly 
average  shows  that  we  are  approaching  standard  figures  in  labor. 
This  item  is  not  much  less,  as  the  units  are  only  slightly  greater 
capacity.  Load  factor,  rate  of  pay  and  men  per  1000  kilowatts 
correspond  very  closely  with  standard.  The  general  expense  and 
coal  bring  the  total  somewhat  higher.  General  expense  is  high  on 
account  of  the  heavy  repair  account.  The  station  is  about  eight 
years  old  and  repairs  are  heavy,  due  to  replacing  of  worn-out 
parts.  The  decrease  in  efficiency,  as  shown  by  pounds  of  coal  per 
k\v  hour,  might  be  shown  by  a  test  to  be  due  to  old  boilers. 

The  plants  just  (considered  have  all  been  direct  connected.  Sta- 
tion No.  5  is  a  belted  plant,  a  little  more  than  one-half  the  capacity 
of  the  standard,  equipped  with  seven  340-kw  generators  belted  to  a 
countershaft,  to  which  are  belted  three  triple  condensing  engines, 
the  auxiliary  apparatus,  affecting  the  economy  of  the  station,  being 
economizers  and  feed-water  heaters.  Diagram  No.  5  represents 
the  costs  of  a  year,  and  also  for  the  heavy  and  light  months.  Dur- 
ing the  three  periods  the  coal  expense  remains  about  the  same, 
but  there  is  considerable  variation  in  the  other  items,  due  princi- 
pally to  the  change  of  load  factor. 

Notwithstanding  the  high  load  factor,  52  per  cent.,  the  labor  for 
the  year  is  still  above  standard.  This  would  be  expected  from  the 
multiplicity  of  parts  to  look  after  in  a  belted  countershaft  station. 
The  reduction  of  general  expense  and  labor  in  the  heavy  month  is 
due  to  the  load  factor  of  64  per  cent. 

Diagram  No.  6  represents  the  co.sts  for  a  belted  plant  of  about 
one-fifth  the  capacity  of  standard.  Its  equipment  is  tw^elve  gen- 
erators belted  to  four  simple  high-speed  non-condensing  engines. 
There  are  feed-water  heaters,  but  no  economizer.  High  coal  con- 
sumption is  the  feature  of  this  diagram,  the  cost  of  fuel  alone  for 
the  year  being  equal  to  the  total  operating  expenses  for  standard. 
Labor  is  also  high,  and  the  total  cost  of  power  per  kw  hour  is 
nearly  double  the  operating  expense  of  standard.  This  station 
furnishes  a  good  illustration  of  the  effect  on  the  cost  of  power  of  a 
simple  non-condensing  belted  equipment.  It  is  to  be  remarked 
also  that  this  plant  has  the  benefit  of  a  high  load  factor. 
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It  will  now  be  interesting  to  turn  our  attention  to  a  small  direct- 
connected  station,  which  is  numbered  i.  This  operates  about  thir- 
ty cars.  It  is  equipped  with  three  200-kw  generators  and  has  com- 
pound condensing  engines,  heaters,  but  no  economizers.  It  does 
not  feed  in  with  other  stations,  as  do  those  which  have  been  pre- 
viously mentioned,  and  has  a  very  fluctuating  load,  as  may  be  im- 
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made  in  the  operating  expenses  for  the  year.  An  analysis  of  the 
Items  is  given  in  column  No.  12  of  the  table,  and  by  comparing 
with  standard  the  differences  may  be  readily  seen.  I  do  not  wish 
to  be  understood  in  making  these  comparisons  that  it  would  neces- 
sarily pay  to  make  the  changes  required  to  effect  this  saving,  my 
present  idea  being  to  bring  clearly  before  you  the  differences. 

Station  No.  13  is  an  interesting  combination  of  cheap  coal,  sim- 
ple non-condensing  engines  direct  connected  to  the  generators,  to- 
gether with  a  high  load  factor.  Its  capacity  is  70  per  cent,  of  the 
standard,  major  part  being  three  8oo-kw  generators;  the  smaller 
unit  is  200  kilowatts.  It  produced  power  to  the  extent  of  42  per 
cent,  of  its  capacity  at  0.96  cent  per  kw  hour,  inclusive  of  deprecia- 
tion and  fixed  charges.  The  depreciation  is  charged  in  at  5  per 
cent,  on  a  capital  expenditure  of  about  $60  per  kilowatt.  The  total 
expense  for  the  j'ear  was  $92,617,28,  which  is  made  up  of 

Labor    $13,453-25 

Repairs  and  renewal  of  steam  plant.  . .     1,839.69 
"  "  "         "  electrical  plant.         56.71 

Fuel   44.780.g4 

Water    4.405.40 

Oil,  waste  and  lubricants 1.881.53 

Tools,  appliances  and   supplies 634.23 

Taxes   1.945-65 

Insurance    2.146.94 

Interest    11,472.94 

Depreciation  5  per  cent,  on  $160,000.  .     8,000.00 


$92,617.28 

The  analysis  of  these  items  is  given  for  comparison  with  standard 
in  column  No.  13  of  table  No.  2.  The  diagram  shows  labor  for 
this  station  to  be  equal  to  standard,  principally  on  account  of  high 
load  factor;  the  other  differences  are  also  apparent.  It  is  interest- 
ing to  note  that  the  road  operated  by  this  power  station  used  on 
an  average  of  about  1.3  kw  hours  per  car-mile.     Total  car-miles  for 


Fig.  3. 


agined  in  the  operation  of  so  small  a  number  of  cars.  This  sta- 
tion is  just  one-sixth  the  size  of  the  standard,  and  it  will  be  noticed 
that  the  column  representing  its  operating  expenses  is  about  twice 
as  high.  The  great  increase  is  in  the  labor,  although  the  station  is 
operated  by  a  corporation  which  has  had  a  vast  amount  of  experi- 
ence in  railroad  work.  Can  we  account  for  this  increase  in  labor? 
By  referring  to  the  table  we  find  the  rate  of  pay  of  men  is  practic- 
ally the  same  as  standard;  the  load  factor  is  low,  22  per  cent.,  as 
against  33. 

Referring  to  the  heavy  month  for  this  station,  which  has  the 
benefit  of  a  30-pcr  cent,  load  factor,  we  find  that  the  labor  is  re- 
duced, but  it  is  still  a  long  way  from  bed-rock  figures.  The  exam- 
ination of  the  table  discloses  the  fact  that  the  increase  comes  in 
the  men  per  1000  kilowatts,  being  about  2.5  times  the  standard  fig- 
ure. The  station  records  show  the  following  men  operating:  On 
the  first  shift  two  engineers  and  one  fireman,  second  shift  one  engi- 
neer, one  oiler  and  one  fireman,  third  shift  one  engineer  and  one 
fireman.  Can  this  number  of  men  be  reduced?  In  a  station  whose 
equipment  requires  that  the  boilers  be  hand  fired  it  is,  to  say  the 
leaast,  difficult  to  imagine  that  the  boilers  could  be  operated  with 
less  than  one  fireman  per  shift.  The  secret  then  for  the  large  num- 
ber of  men  per  1000  kilowatts  lies  in  the  small  number  of  kw  capac- 
ity.   These  same  men  could  look  after  a  station  of  greater  capacity. 

I  shall  next  give  the  costs  on  plant  No.  12,  the  figures  of  which 
arc  presented  in  table  No.  2.  This  plant  is  about  one-third  the 
size  of  standard.  It  does  not  fod  in  with  other  stations.  Its  gen- 
erators arc  belted  to  three  tandem  compound  condensing  engines 
which  operate  under  steam  pressure  of  no  pounds.  It  has  water- 
tube  boilers  averaging  four  years  of  service,  healers,  but  no  ccon- 
omlzeri.  A  good  quality  of  bituminous  coal  is  used,  which  costs 
$2.93  per  ton.  By  reference  to  the  table  it  will  be  seen  Ihat  this 
station  produced  power  to  the  extent  of  2,1  per  cent,  of  its  cap.icity 
'luring  the  past  year  at  1.49  cents  per  kw  hour,  including  fixed 
harges,  the  operating  expenses  alone  amounting  to  a  lilllc  over 
'inc  rent.  The  total  cost  of  operation  for  the  year  was  $23,000,  of 
which  $t3,6lo  was  for  coal.  Water  costs  this  station  nothing  and 
the  labor  was  about  one-half  the  coal  bill.  By  referring  to  tlv 
rfiagram  No.  12,  Fig.  4,  it  will  be  seen  that  the  coal  and  labor 
are  both  much  higher  than  standard,  and  if  standard  perform- 
ance   had    been    reached    a    saving;    of   $10,000    would    have    been 


Fic.  .(. 

the  year  was  7,207,.'?o8,  about  10  per  cent,  of  this  mileage  being  trail 
cars.  There  arc  other  interesting  data  about  this  road  which  time 
will  not  permit  me  to  review. 

Plant  No.  IS  is  an  interesling  example  of  what  a  mulliplicity  of 
units  will  do  for  labor,  the  figure  being  6.3  men  per  kkx)  kilowatts. 
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Tlie  crt'ect    of    this    would    be    imicli   more   appiuuiil   on   thi;   dia- 
gram, were  it  not  for  the  high-load  (actor  and  low  rate  of  pay. 

riant  No.  iO  is  of  lOoo-kw  capacity.  The  cost  for  power  for 
past  year  was  $53,000.  Load  factor  is  the  same  as  standard.  Stand- 
ard operates  to  produce  about  double  the  output  for  the  same 
figure. 

Station  No.  28  is  1400-kw  capacity,  has  slow-speed  condensing 
engines,  heaters  and  economizers.  The  feed,  water  leaves  econo- 
mizer at  the  high  temperature  of  258°.  The  engines  are  simple 
belted  to  the  generators  and  coal  costs  but  $(.63  per  ton. 

Plant  No.  29  is  a  compound  condensing  slow-speed  belted  sta- 
tion of  lyoo-kw  capacity  and  feeds  in  with  another  station.  The 
coal  costs  $3.86.  Plants  Nos.  30  and  31  are  operated  by  the  same 
corporation  as  No.  29. 

No.  32  is  a  combination  of  two  power  houses  feeding  into  the 
same  system.  These  stations  are  interesting,  because  these  costs 
are  for  the  past  year,  and  since  then  these  two  stations,  as  well  as 
smaller  ones  operated  by  the  same  company,  have  been  consoli- 
dated into  a  large  water-power  plant,  from  which  power  is  trans- 
mitted at  13,000  volts.  The  two  steam  stations  shown  in  column 
32  have  five  triple-e.xpansion  condensing  engines.  This  road  op- 
erated on  about  1.4  kw  hours  per  car-mile.  The  coal  costs  $3  per 
ton.  The  water-power  plant  which  replaced  the  steam  has  not 
been  in  operation  long  enough  to  enable  its  costs  to  be  given. 

Station  No.  23  has  rather  a  tall  column,  due  principally  to  its 
low  load  factor  of  16  per  cent. 

Station  No.  34  operated  at  a  lower  cost  than  standard,  on  ac- 
count of  the  high  load  factor  57  per  cent.,  reducing  the  cost  of 
labor  and  low  price  of  coal  $1  per  to:i. 

No.  35  is  a  plant  of  1200-kw  capacity,  interesting  on  account  of 
the  fact  that  it  has  but  one  unit.  It  operates  with  2.1  men  per  1000 
kilowatts  a  load  factor  of  $7  per  cent.,  coal  costing  $1.24  per  ton. 
Its  costs  are  quite  a  little  lower  than  standard. - 

No.  37  is  a  record  breaker  in  the  opposite  sense.  It  is  of  slightly 
greater  capacity  than  No.  35,  but  has  three  engines  and  eleven 
generators,  which  require  eight  men  per  lOOO-kw  capacity.  It  has 
a  load  factor  of  but  11  per  cent,  during  151  days  from  January  i 
to  May  31,  1898.  The  effect  of  this  on  the  cost  of  labor  is  very 
apparent. 

No.  40  has  a  capacity  of  9200  kilowatts.  It  is  direct  connected, 
has  economizers  and  compound  condensing  engines.  Anthracite 
coal  is  burned,  costing  $1.60  per  ton.  This  plant  operates  at  less 
than  standard  figures. 

No.  42  is  a  belted  plant,  compound  non-condensing  engines, 
heaters,  but  no  economizers.  It  has  a  good  load  factor,  but  the 
effect  of  the  belted  and  small  units  shows  in  all  three  items. 

No.  43  is  a  combination  of  alternating  and  direct-current  ap- 
paratus. It  has  a  low  load  factor  of  15  per  cent.,  the  effect  of 
which  is  noticed  on  the  labor. 

No.  44  is  a  6ooo-kw  station,  and,  although  belted,  has  large  com 
pound  condensing  engines  and  economizers,   which,   with   coal  at 
$r.6o,  brings  the  cost  of  fuel  below  standard  figures. 

It  will  now  be  instructive  to  take  a  general  survey  of  the  dia- 
grams for  all  stations  in  table  No.  2.  No.  37  towers  above  all  the 
rest.  Standard  is  at  the  extreme  left.  Coal  in  No.  37  is  greater 
than  the  total  operating  expense  for  standard.  This  station  pays 
but  $1.75  per  ton,  but  it  uses  7.3  pounds  per  kw  hour.  Compare 
this  with  No.  35,  about  the  same  size  plant,  paying  $1.24  for  coal 
and  using  but  4.7  pounds  per  kw  hour. 

I  can  hardly  ask  you  to  compare  the  labor,  but  it  is  easily  seven 
times  as  large  in  No.  37  as  in  No.  35.  The  load  factor  of  11  per 
cent,  as  against  37  per  cent,  would  make  this  item  three  times  as 
great  and  men  per  looo-kilowatt.  Eight  as  against  2.1  would  again 
increase  the  cost  of  labor  three  times.  The  higher  rate  of  pay  in 
plant  No,  35  prevents  the  discrepancy  being  greater. 

Let  us  look  along  the  line  for  high  coal  cost.  No.  16  seems  to 
bear  off  the  palm  in  this  respect;  $3. .30  per  ton  and  5  pounds  per 
kw  hour  accounts  for  this.  For  strikingly  low  costs  we  have  Nos. 
34.  35  and  40. 


The  Electrical  Fixation  of  Nitrogen.* 


'       Electrical  Concessions  In  New  United  States  Territory. 

Franchises  for  electric  lighting  and  traction  enterprises  in  Cuba 
and  Pnrto  Rico  have  been  requested  of  the  Government,  but  the 
War  noparlment  refuses  as  yet  to  grant  thein.  on  the  ground  that 
il  is  too  oarlv  to  complete  industrial  arrangetncnts  until  the  gov- 
crmnrntal   nff.-iirs  of  the  islands  r.rc  more   settled. 


BY   SIR    WILLIAM   CROOKES. 

Aly  chief  subject  is  of  interest  to  the  whole  world — to  every  race 
—to  every  human  being.  It  is  of  urgent  importance  to-day,  and  it 
is  a  life  and  death  question  for  generations  to  come.  I  mean  the 
question  of  food  supply.  Many  of  my  statements  you  may  think  are 
of  the  alarmist  order;  certainly  they  are  depressing,  but  they  are 
founded  on  stubborn  facts.  They  show  that  England  and  all  civil- 
ized nations  stand  in  deadly  peril  of  not  having  enough  to  eat.  As 
mouths  multiply  food  resources  dwindle.  Land  is  a  limited  quan- 
tity, and  the  land  that  will  grow  wheat  is  absolutely  dependent  on 
difficult  and  capricious  natural  phenomena. 

It  is  now  recognized  that  all  crops  require  what  is  called  a  "dom- 
inant'' manure.  Some  need  nitrogen,  some  potash,  others  phos- 
phates. Wheat  pre-eminently  demands  nitrogen,  fixed  in  the  form 
of  ammonia  or  nitric  acid.  All  other  necessary  constituents  exist 
in  the  soil;  but  nitrogen  is  mainly  of  atmospheric  origin,  and  is 
rendered  "lixed'  by  a  slow  and  precarious  process  which  requires 
a  combination  of  rare  meteorological  and  geographical  conditions 
to  enable  it  to  advance  at  a  sufficiently  rapid  rate  to  become  of 
commercial  importance.  There  are  several  sources  of  available 
nitrogen. 

The  only  available  compound  containing  sufficient  fiited  nitrogen 
to  be  used  on  a  world-wide  scale  as  a  nitrogenous  manure  is  nitrate 
of  soda,  or  Chili  saltpetre.  This  substance  occurs  native  over  a 
narrow  band  of  the  plain  of  Tamarugal,  in  the  northern  provinces 
of  Chili,  between  the  Andes  and  the  coast  hills.  In  this  rainless 
district  for  countless  ages  the  continuous  fixation  of  atmospheric 
nitrogen  by  the  soil,  its  conversion  into  nitrate  by  the  slow  trans- 
formation of  billions  of  nitrifying  organisms,  its  combination  with 
soda,  and  the  crystallization  of  the  nitrate  have  been  steadily  pro- 
ceeding, until  the  nitrate  fields  of  Chili  have  become  of  vast  com- 
mercial importance,  and  promise  to  be  of  inestimably  greater  value 
in  the  future.  The  growing  exports  of  nitrate  from  Chili  at  pres- 
ent amount  to  about  1,200,000  tons. 

I  have  passed  in  review  all  the  wheat-growing  countries  of  the 
world,  with  the  exception  of  those  whose  united  supplies  are  so 
small  as  to  make  little  appreciable  difference  to  the  argument. 
The  situation  may  be  summed  up  briefly  thus:  The  world's  de- 
mand for  wheat — the  leading  breadstuff — increases  in  a  crescendo 
ratio  year  by  year.  Gradually  all  the  wheat-bearing  land  on  the 
globe  is  appropriated  to  wheat  growing,  until  we  are  within  meas- 
urable distance  of  using  the  last  available  acre.  We  must  then 
rely  on  nitrogenous  manures  to  increase  the  fertility  of  the  land 
under  wheat,  so  as  to  raise  the  yield  from  the  world's  low  average 

12.7  bushels  per  acre — to  a  higher  average.    To  do  this  efficiently 

and  feed  the  bread-eaters  for  a  few  years  will  exhaust  all  the  avail- 
able store  of  nitrate  of  soda.  For  years  past  we  have  been  spend- 
ing fixed  nitrogen  at  a  culpably  extravagant  rate,  heedless  of  the 
fact  that  it  is  fixed  with  extreme  slowness  and  difficulty,  while 
its  liberation  in  the  free  state  takes  place  always  with  rapidity  and 
sometimes  with  explosive  violence. 

There  is  a  gleam  of  light  amid  this  darkness  of  despondency.  In 
its  free  state  nitrogen  is  one  of  the  most  abundant  and  pervading 
bodies  on  the  face  of  the  earth.  Every  square  yard  of  the  earth's 
surface  has  nitrogen  gas  pressing  down  on  it  to  the  extent  of  about 
7  tons — but  this  is  in  the  free  state,  and  wheat  demands  it  fixed. 
For  years  past  attempts  have  been  made  to  effect  the  fixation  of 
atmospheric  nitrogen,  and  some  of  the  processes  have  met  with 
sufficient  partial  success  to  warrant  experimentalists  in  pushing 
their  trials  still  further;  but  I  think  I  am  right  in  saying  that  no 
process  has  yet  been  brought  to  the  notice  of  scientific  or  com- 
mercial men  which  can  be  considered  successful  either  as  regards 
cost  or  yield  of  product.  The  fixation  of  atmospheric  nitrogen, 
therefore,  is  one  of  the  great  discoveries  awaiting  the  ingenuity  of 
chemists.  It  is  certainly  deeply  important  in  its  practical  bearings 
on  the  future  welfare  and  happiness  of  the  civilized  races  of  man- 
kind. This  unfulfilled  problem,  which  so  far  has  eluded  the  stren- 
uous attempts  of  those  who  have  tried  to  wrest  the  secret  from  na- 
ture, differs  materially  from  other  chemical  discoveries  which  are  in 
the  air,  so  to  speak,  but  are  not  yet  matured.  The  fixation  of  ni- 
trogen is  vital  to  the  progress  of  civilized  humanity.  Other  dis- 
coveries minister  to  our  increased  intellectual  comfort,  luxury,  or 
convenience;  they  serve  to  make  life  easier,  to  hasten  the  acquisi- 
tion of  wealth,  or  to  save  time,  health  or  worry.    The  fixation  of 

■Kxtr.Tcts  from  the  prcsitlontial  address  before  the  Tlritish  .\ssociation  for  the 
.\Hv.Tiicement  of  .'^cience,  Bri-stol,  September,  1808. 
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nitrogen  is  a  question  of  the  not  far  distant  future'.  Unless  we  can 
class  it  among  certainties  to  come  the  great  Caucasian  race  will 
cease  to  be  foremost  in  the  world,  and  will  be  squeezed  out  of  ex- 
istence by  races  to  whom  wheaten  bread  is  not  the  staff  of  life. 

Let  me  see  if  it  is  not  possible  even  now  to  solve  the  momen- 
tous problem.  As  far  back  as  1892  I  exhibited,  at  one  of  the 
soirees  of  the  Royal  Society,  an  experiment  on  "The  Flame  of 
Burning  Nitrogen."  I  showed  that  nitrogen  is  a  combustible  gas, 
and  the  reason  why  when  once  ignited  the  flame  does  not  spread 
through  the  atmosphere  and  deluge  the  world  in  a  sea  of  nitric 
acid  is  that  its  igniting  point  is  higher  than  the  temperature  of  its 
flame — not,  therefore,  hot  enough  to  set  tire  to  the  adjacent  mix- 
ture. But  by  passing  a  strong  induction  current  between  termi- 
nals the  air  takes  fire  and  continues  to  burn  with  a  powerful  flame, 
producing  nitrous  and  nitric  acids.  This  inconsiderable  experiment 
may  not  unlikely  lead  to  the  development  of  a  mighty  industry 
destined  to  solve  the  great  food  problem.  With  the  object  of  burn- 
ing out  nitrogen  from  air,  so  as  to  leave  argon  behind,  Lord  Ray- 
leigh  fitted  up  apparatus  for  performing  the  operation  on  a  larger 
scale,  and  succeeded  in  effecting  the  union  of  29.4  grammes  of 
mixed  nitrogen  and  oxygen  at  an  expenditure  of  I  horse-power. 
Following  these  figures,  it  would  require  one  Board  of  Trade  unit 
(kilowatt  hour)  to  form  74  grammes  of  nitrate  of  soda,  and,  there- 
fore, 14,000  units  to  form  I  ton.  To  generate  electricity  in  the 
ordinary  way,  with  steam  engines  and  dynamos,  it  is  now  possible, 
with  a  steady  load  night  and  day  and  engines  working  at  maximum 
efficiency,  to  produce  current  at  a  cost  of  one-third  of  a  penny  per 
Board  of  Trade- unit.  At  this  rate  i  ton  of  nitrate  of  soda  would 
cost  £26.  But  electricity  from  coal  and  steam  engines  is  too  costly 
for  large  industrial  purposes;  at  Niagara,  where  water  power  is 
used,  electricity  can  be  sold  at  a  profit  for  one-seventeenth  of  a 
penny  per  Board  of  Trade  unit.  At  this  rate  nitrate  of  soda  would 
cost  not  more  than  £5  per  ton.  But  the  limit  of  cost  is  not  yet 
reached,  and  it  must  be  remembered  that  the  initial  data  are  de- 
rived from  small  scale  experiments,  in  which  the  object  was  not 
economy,  but  rather  to  demonstrate  the  practicability  of  the  com- 
bustion method,  and  to  utilize  it  for  isolating  argon.  Even  now 
electric  nitrate  at  £5  a  ton  compares  favorably  with  Chili  nitrate  at 
£7  IDS.  a  ton;  and  all  experience  shows  that  when  the  road  has 
been  pointed  out  by  a  small  laboratory  experiment,  the  industrial 
operations  that  may  follow  are  always  conducted  at  a  cost  con- 
siderably lower  than  could  be  anticipated  from  the  laboratory  fig- 
ures. 

Before  we  decide  that  electric  nitrate  is  a  commercial  possibility, 
a  final  question  must  be  mooted.  We  are  dealing  with  wholesale 
figures,  and  must  take  cai'e  that  we  are  not  simply  shifting  diffi- 
culties a  little  further  back  without  really  diminishing  them.  We 
start  with  a  shortage  of  wheat,  and  the  natural  remedy  is  to  put 
more  land  under  cultivation.  As  the  land  cannot  be  stretched,  and 
there  is  so  much  of  it  and  no  more,  the  object  is  to  render  the 
available  area  more  productive  by  a  dressing  with  nitrate  of  soda. 
But  nitrate  of  soda  is  limited  in  quantity,  and  will  soon  be  exhaust- 
ed. Human  ingenuity  can  contend  even  with  these  apparently 
hopeless  difficulties.  Nitrate  can  be  produced  artificially  by  the 
combustion  of  the  atmosphere.  Here  we  come  to  finality  in  one 
direction;  our  stores  are  inexhaustible.  But  how  about  electricity? 
Can  we  genarate  enough  energy  to  produce  12,000.000  tons  of  ni- 
trate of  soda  annually?  A  preliminary  calculation  shows  that  there 
need  be  no  fear  on  that  score;  Niagara  alone  is  capable  of  supply- 
ing the  required  electric  energy  without  much  lessening  its  mighty 
flow. 

Acetylene  and  Calcium  Carbide  In  France. 

The  consular  report  on  this  subject  states  that  there  arc  ten  fac- 
foriei  at  present  cngaRcd  in  the  manufacture  of  carbide  in  France 
and  four  more  undcrgoinK  construction.  The  wholesale  price  of 
the  carbide  Is  given  as  about  $70  per  ton,  exclusive  of  cost  of  pack- 
insr.  the  retail  price  being  al>out  $1;  per  100  pounds.  There  arc  two 
villages  in  France  completely  liglilrd  by  acetylene  by  the  Socieic 
Franco-FspaRnolc  du  Gaz  Acetylene,  18  Rue  St.  Lazarc.  Paris. 
One  of  these  is  Alznnne,  a  town  of  l.soo  inhabitants,  and  the  olhcr. 
Saural-par-Tarascon,  with  3000  inhabitants.  The  dislrilnition  of 
the  pras  is  the  same  as  with  ordinary  illuminating  gas,  but  it  is 
claimed  that  the  French  requirement  for  a  franchise — namely,  the 
liehlinpT  of  the  city  free — is  likely  to  cause  the  general  introduction 
of  indrprndrnt  Rcnrrators  in  each  hoinr.  The  same  report  inti- 
mates that  the  rarbidr  imported  from  America  is  a  poor  grade,  and 
that  ihis  and  the  requirement  of  payment  in  advance  precludes  linpr 
of  any  grrnl  advanrr  in  llic  ron'iuinption  of  the  Amrrir.in  prorliicl. 


The  Development  of  Wireless  Telegraphy.* 

UV    SIR    WILLIAM    CROOKES. 

The  fundameutal  discovery  by  Hertz,  of  the  electromagnelic 
waves  predicted  more  than  thirty  years  ago  by  Clerk  Maxwell, 
seems  likely  to  develop  in  the  direction  of  a  practical  application 
which  excites  keen  interest — I  mean  the  application  to  electric  sig- 
naling across  moderate  distances  without  connecting  wires.  The 
feasibility  of  this  method  of  signaling  has  been  demonstrated  by 
several  experimenters  at  more  than  one  meeting  of  the  British 
Association,  though  most  elaborately  and  with  many  optical  refine- 
ments by  Oliver  Lodge,  at  the  Oxford  meeting  in  1894.  But  not 
until  Signor  Marconi  induced  the  British  Post  Office  and  foreign 
governments  to  try  large  scale  experiments  did  wireless  signaling 
become  generally  and  popularly  known  or  practically  developed  as 
a  special  kind  of  telegraphy.  Its  feasibility  depends  on  the  dis- 
covery of  a  singularly  sensitive  detector  for  Hertz  waves — a  detect- 
or whose  sensitiveness  in  some  cases  seems  almost  to  compare  with 
that  of  the  eye  itself.  The  fact  noticed  by  Oliver  Lodge  in  1889, 
that  an  infinitesimal  metallic  gap  subjected  to  an  electric  jerk  be- 
came conducting,  so  as  to  complete  an  electric  circuit,  was  redis- 
covered soon  afterward  in  a  more  tangible  and  definite  form  and 
applied  to  the  detection  of  Hertz  waves  by  M.  E.  Branly.  Oliver 
Lodge  then  continued  the  work,  and  produced  the  vacuum  filing- 
tube  coherers  with  automatic  tapper-back,  which  are  of  acknowl- 
edged practical  service.  It  is  this  varying  continuity  of  contact 
under  the  influence  of  extremely  feeble  electric  stimulus  alternating 
with  mechanical  tremor,  which,  in  combination  with  the  mode  of 
producing  the  waves  revealed  by  Hertz,  constitutes  the  essential 
and  fundamental  feature  of  "wireless  telegraphy."  There  is  a  curi- 
ous and  widely  spread  misapprehension  about  coherers,  to  the  ef- 
fect that  to  make  a  coherer  work  the  wave  must  fall  upon  it.  Oli- 
ver Lodge  has  disproved  this  fallacy.  Let  the  wave  fall  on  a  suit- 
able receiver,  such  as  a  metallic  wire  or,  better  still,  on  an  arrange- 
ment of  metal  wings  resembling  a  Hertz  sender,  and  the  waves  set 
up  oscillating  currents  which  may  be  led  by  wires  (inclosed  in  metal 
pipes)  to  the  coherer.  The  coherer  acts  apparently  by  a  species  of 
end-impact  of  the  oscillatory  current,  and  does  not  need  to  be 
attacked  in  the  flank  by  the  waves  themselves.  This  interesting 
method  of  signaling — already  developing  in  Marconi's  hands  into  a 
successful  practical  system  which  inevitably  will  be  largely  used  in 
lighthouse  and  marine  work — presents  more  analogy  to  optical 
signals  by  flash-light  than  to  what  is  usually  understood  as  electric 
telegraphy;  notwithstanding  the  fact  that  an  ordinary  Morse  in- 
strument at  one  end  responds  to  the  movements  of  a  key  at  the 
other,  or,  as  arranged  by  Alexander  Muirhead,  a  siphon  recorder 
responds  to  an  automatic  transmitter  at  about  the  rate  of  slow 
cable  telegraphy.  But,  although  no  apparent  optical  apparatus  is 
employed,  it  remains  true  that  the  impulse  travels  from  sender  to 
receiver  by  essentially  the  same  process  as  that  which  enables  a 
flash  of  magnesium  powder  to  excite  a  distant  eye. 


The  Resistance  of  the  Human  Body. 


I-"xperiments  to  determine  the  resistance  of  the  body  to  the 
passage  of  electric  currents  are  described  in  a  communication  from 
Mr.  James  E.  Boyd,  of  the  Ohio  State  University,  to  the  "Physical 
Review,"  August,  1898.  The  experiments  were  made  with  both 
direct  and  alternating  currents,  the  circuit  being  from  hand  to 
hand,  contact  being  made  by  immersing  the  four  fingers  of  each 
hand  in  salammoniac  solution.  With  alternating  currents  the  re- 
sistance was  obtained  by  measuring  with  a  dynamometer  the  cur- 
rent flowing  through  a  given  resistance  and  with  the  same  voltage 
that  flowing  through  the  body.  With  c.  m.  fs.  varying  from 
4  to  6.8  volts,  the  resistance  was  found  to  be  practically  independ- 
ent of  the  current  flowing,  averaging  1550  ohms,  the  current  vary- 
ing from  2.6  to  4.4  milamperes.  With  direct  currents  the  resistance 
of  the  contacts  was  eliminaled  by  using  the  fall  of  potential  method, 
the  measured  currents  being  passed  through  the  body  and  fall  of 
potential  between  wrist  and  wrist,  or  any  parts  desired  being  meas- 
ured by  means  of  a  condenser  and  galvanometer,  the  fall  of  poten- 
tial without  current  being  subtracted  from  that  with  current  to 
climlnalr  any  elecfrolvtic  cfTcct.  With  ahoiit  ij/j  volts  and  0.8  of 
I  milaniperc  (he  rrsislanrr  from  wrist  to  wrist  was  found  to  be 
about  6i'.S  ohms,  From  the  liquid  in  (he  jar  to  the  adjacent  wrist 
a  value  of  .iso  ohms  was  foutiil,  giving  a  total  resistance  from 
jar  to  jar  of  about  I.12.<;  ohms.  Other  resistances  founrl  were  those 
from  wrisi  to  elbow,  200  ohms;  from  wrisl  to  end  of  shoulder  Ijl.i.li-, 
?ft7,  anfl  from  shoulder  to  instep,  291. 

'Kxlrocla  Irom  Ihe  prrsUlFiitinl  ndrlrcnn  lirforr  the  llritliih  Anaociatlon  for  (lie 
ArlvnncFmcnl  nf  Science,  Ilrislot,  Scptcmlicr,  1H98. 
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The  Annual  Meeting;  of   the  Association  of  Edison 
Illuminating  Companies. 


Coflvention  of  the  New  York  State  Street  Railway  Association. 


The  nineteenth  convention  of  the  association  of  Edison  Illumi- 
nating Companies  was  held  at  the  Hofel  Iroquois,  Sault  Ste.  Mane, 
Jilich.,  September  12  and  13.  There  was  a  large  attendance  and 
the  convention  was  a  success,  both  in  respect  of  work  done  and  in 
its'social  features. 

The  first  meeting  was  opened  promptly  at  9  A.  M.  Monday,  Sep- 
tember 12,  by  President  Samuel  Insull.  There  was  no  formal  pres- 
idential address.  After  roll  call  the  representatives  of  the  Edison 
companies  of  Detroit,  Chicago,  Brooklyn,  New  York  and  Boston 
stated  their  experiences  during  the  past  year  and  their  present 
practice  in  the  making  of  rates  for  supply,  especially  the  low  rates 
for  long-hour  use,  particular  reference  being  made  to  the  Wright 
and  the  two-rate  methods  of  charging.  The  statements  showed 
great  diversity  in  methods,  but  good  results  invariably  follow  read- 
justment in  favor  of  long-hour  consumers.  The  discussion  was 
general  and  was  by  consent  reopened  the  next  day.  At  Monday 
evening's  session  Mr.  W.  S.  Barstow  described  the  Brooklyn  mul- 
tiphase system  in  detail.  He  was  followed  by  Mr.  J.  W.  Lieb,  Jr., 
who  reported  what  the  engineering  commission  recently  sent  to 
Europe  by  the  Edison  Electric  Illuminating  Company  of  New 
York,  consisting  of  Mr.  Lieb,  Mr.  John  Van  Vleck,  and  Mr.  Ar- 
thur Williams,  saw  there  of  electrical  and  mechanical  interest.  The 
discussion  was  opened  by  Mr.  Herbert  A.  Wagner,  of  St.  Louis, 
and  had  reference  largely  to  alternating  current  practice. 

On  Tuesday  morning  Mr.  Arthur  Williams  spoke  of  European 
practice  in  meters  and  charging  systems,  lamps,  fixtures  and  de- 
tails, as  observed  by  the  New  York  Company's  commission.  His 
talk  was  followed  by  three  papers  on  meters  and  metering,  by  Mr. 

E.  A.  Leslie  and  Mr.  Charles  S.  Shepard,  of  New  York,  and  Mr. 
Oliver  J.  Bushnell,  of  Chicago.  These  were  replied  to  by  Mr. 
Caryl  D.  Haskins,  of  the  General  Electric  Company,  and  discussed 
very  fully  by  Messrs.  Scovil  (Cleveland),  Huntington  (Spokane), 
Chandler  (Sault  Ste.  Marie),  Barstow  (Brooklyn),  and  Ferguson 
(Chicago).  A  special  afternoon  session  was  found  necessary,  at 
which  the  discussion  of  meters  and  metering  was  continued;  two 
papers  were  read  by  Mr.  C.  C.  Perry,  of  Indianapolis,  and  Mr.  W. 

F.  Kiiigan,  of  Sault  Ste.  Marie,  on  the  problems  of  smaller  sta- 
tions; and  a  very  full  report  was  presented  by  Mr.  Chandler  from 
the  association's  committee  on  Welsbach  burners  and  acetylene 
gas  (Messrs.  Stetson,  Chandler  and  Leslie). 

The  last  session,  held  Tuesday  evening,  received  and  considered 
the  reports  of  the  Executive  Committee,  the  Committee  on  Incan- 
descent Lamps,  and  the  Lamp  Testing  Bureau.  The  final  business 
was  the  election  of  officers  for  the  ensuing  year,  who  are  as  follows: 

President,  R.  R.  Bowker,  New  York:  vice-president.  G.  R.  Stet- 
son, New  Bedford.  Mass.;  treasurer,  W.  S.  Barstow,  Brooklyn; 
secretary,  Wilson  S.  Howell,  Newark,  N.  J.  (Post  Office  Box  114). 

Executive  Committee — Samuel  Insull,  Chicago;  Charles  L.  Ed- 
gar, Boston.  Mass.;  J.  W.  Lieb,  Jr.,  New  York;  Alex.  Dow.  De- 
troit; J.  H.  Vail,  Philadelphia. 

The  greater  part  of  the  attendants  at  the  convention  arrived  at 
Sault  Ste.  Marie  by  the  steamer  Northwest  Sunday  evening  and 
returned  by  the  same  steamer,  leaving  Wednesday  afternoon.  The 
lake  trip  was  highly  enjoyed  and  was  one  of  the  most  pleasant 
features  of  the  convention  of  1898.  especially  as  it  aflforded  oppor- 
tunity for  a  good  deal  of  interchange  of  opinions  and  experiences. 
At  Mackinac  Island,  on  the  upward  trip,  the  delegates  and  the 
ladies  of  the  party  were  entertained  bv  a  carriage  ride  to  points  of 
interest,  the  invitation  being  tendered  bv  the  General  Electric  Com- 
pany. At  the  "Soo"  the  Edison-Saiilt  Company  arranged  carriage 
and  steamboat  excursions  and  also  provided  canoes  and  Indian 
guides  to  carry  the  more  venturesome  members  of  the  party 
through  the  rapids  of  the  St.  Mary's  River.  The  thanks  of  the 
ladies  and  of  the  association  were  tendered  to  the  Sault  Company 
and  to  the  General  Electric  Company  for  these  courtesies. 


They  night  Carry  the  Lines  Also. 


In  Berlin,  Germany,  a  new  system  of  fire-department  communi- 
cation has  been  established  with  alarm  boxes,  into  which  telephone 
instruments  can  be  plugged.  It  seems  that  each  fire  captain  car- 
ries a  small  (?")  leather  box  containing  a  telephone  receiver,  a 
microphone  and  induction  coil,  with  automatic  switch,  and  a  con- 
denser and  battery.  Just  why  the  captains  are  required  to  carry 
these  on  their  persons  does  not  appear. 


The  sixteenth  annual  meeting  of  the  Street  Railway  Association 
of  the  State  of  New  York  was  held  at  the  Manhattan  Beach  Hotel, 
Manhattan  Beach,  New  York  city,  on  Tuesday  and  Wednesday, 
September  13  and  14,  1898. 

The  meeting  was  a  remarkably  pleasant  one,  the  location  teing 
a  recreation  resort  admirably  suited  for  the  accommodation  of  a 
convention  and,  owing  to  the  lateness  of  the  season,  not  crowded 
with  other  guests.  The  weather  was  fair  and  cool,  the  papers  and 
the  discussions  were  on  subjects  of  vital  interest  and  full  of  valu- 
able suggestions  to  their  hearers,  and  the  entertainments  were  ex- 
ceptionally attractive  and  interesting. 

TUESDAY,    SEPTEMBER    I3. 

The  meeting  was  called  to  order  by  the  president,  Mr.  G.  T. 
Rogers,  of  Binghamton,  at  11:15  a.  m.,  about  thirty  members  be- 
ing present,  besides  several  invited  guests,  among  them  the  rail- 
road commissioners  of  the  State  of  New  York  and  the  usual  fol- 
lowing of  supply  men,  representatives  of  the  press,  etc. 

After  the  transaction  of  routine  business  President  Rogers  read 
his  annual  address,  which  may  be  briefly  abstracted  as  follows: 

THE   ADDRESS  OF   THE   PRESIDENT. 

"I  wish  at  the  outset  to  mention  a  calamity  which  has  recently 
overtaken  us.  Since  our  last  annual  meeting  an  Almighty  Power 
has  seen  fit  to  call  to  his  long  rest  our  beloved  and  respected  at- 
torney, the  Hon.  Edmund  O'Connor,  in  the  death  of  whom  the 
people  of  this  State,  as  well  as  our  association,  have  suffered  an  ir- 
reparable loss.  The  Street  Railway  Association  of  the  State  of  New 
York  is  stronger,  larger  and  more  representative  than  ever  before. 
Each  year  our  conventions  are  more  largely  attended,  and  more  in- 
terest is  shown  in  the  work.  The  affairs  of  the  association  at  Al- 
bany have  been  conducted  during  the  past  year  by  the  executive 
committee  in  a  most  conservative,  dignified  and  frank  manner. 

''Rapid  transit  in  large  cities  has  exerted  a  marked  influence  for 
the  health,  comfort  and  welfare  of  the  resident  poor  and  working 
classes,  and  has  resulted  in  an  equalization  of  real  estate  values, 
thereby  avoiding  a  congestion  of  the  population  that  has  existed  in 
the  past,  and  creating  better  living  conditions  for  all.  It  has 
opened  up  large  areas  of  valuable  properties  hitherto  inaccessible, 
but  now  within  time  distance  of  important  and  objective  points. 

"The  local  transportation  companies  are  fairly  entitled  to  the 
public  aid  and  encouragement,  which  has  in  many  instances  been 
grudgingly  given,  as  numerous  difficulties  have  demonstrated. 

"The  return  upon  the  capital  invested  in  street  railway  enter- 
prises is  generally  overestimated  by  the  public;  many  lines  are 
constructed  or  extended  and  operated  at  an  actual  loss  for  years, 
but  I  believe  that  the  public  begins  to  see  and  appreciate  the  great 
advantage  on  its  side,   and   that  a  more  liberal  policy  will  prevail. 

"In  relation  to  rapid  transit  and  its  development  in  Brooklyn,  I 
might  mention  that  the  operation  of  through  cars  from  the  remot- 
est districts  of  Brooklyn  direct  to  City  Hall,  Manhattan,  is  now 
an  accomplished  fact.  Nothing  was  more  needful  for  the  conven- 
ience of  the  residents  of  Brooklyn  and  the  building  up  of  its  out- 
lying territory  than  a  quick  and  convenient  mode  of  transportation 
to  New  York.  That  it  has  filled  a  long-felt  want  is  evidenced  by 
the  tremendous  popularity  it  has  attained.  The  number  of  people 
carried  back  and  forth  seems  to  be  limited  only  by  the  number 
of  cars  which  can  be  operated  with  celerity  and  safety. 

"In  my  address  of  1896  I  stated  that  the  great  city  of  New-  York 
was  far  behind  all  other  cities  of  the  State  in  modern  transporta- 
tion facilities.  It  was  my  pleasure  at  the  last  convention  to  call 
your  attention  to  the  progress  made  in  the  installation  of  improved 
motive  powers  in  the  old  city  of  New  York.  It  then  appeared 
that  the  State  Board  of  Railroad  Commissioners  had  authorized 
the  use  of  electricity  upon  railroads  covering  no  iriiles  of  track. 
Since  that  time  the  railroads  have  put  in  operation  over  86  miles 
of  trackage,  of  which  54  miles  have  been  constructed  and  com- 
pleted during  the  present  year. 

"The  rapid  track  construction  in  the  city  of  New  York,  involv- 
ing as  it  does  the  reconstruction  of  sewers,  changing  and  laying 
gas  and  water  pipes,  has  been  one  of  the  noticeable  features  in  rail- 
road history,  and  deserving  of  great  commendation,  which  has 
been  bestowed  by  the  New  York  press.  The  reconstruction  of  the 
Sixth  and  Eighth  Avenue  lines  in  twenty-five  days  after  the  ground 
was  broken  on  July  20,  so  as  to  permit  of  the  temporary  operation 
of  horse  cars  to  the  shopping  centres  for  the  convenience  of  the 
public,  is  a  record  unparalleled  in  city  railroad  construction.    With 
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a  power  house  costing  $j,ooo,ooo,  New  York  city  will  be  furnished 
with  a  sj'Stem  of  transportation  that  may  well  be  envied  by  all 
roads  of  the  countrj'. 

"At  the  present  moment  the  Metropolitan  Street  Railway  Com- 
pany is  engaged  in  reconstructing  22  additional  miles  of  trackage 
for  operation  by  electricity,  leaving  a  balance  of  120  miles  of  the 
Metropolitan  system  and  114  miles  of  the  Third  Avenue  system  yet 
to  be  transformed. 

"The  interest  in  the  cable  system  is  now  purely  historical.  It 
has  served  its  purpose  and  served  it  well,  but  its  day  is  done.  From 
the  railway  standpoint  there  is  nothing  to  be  hoped  fronf  it,  but  we 
all  look  back  on  it  with  gratitude,  as  it  was  first  instrumental  in 
displacing  the  horse. 

"Its  availability  for  overcoming  heavy  grades  cheaply  remains 
unimpaired,  but  its  merit  for  average  transportation  has  been  ex- 
celled by  electric  system." 

Following  the  president's  address  the  treasurer  submitted  a  re- 
port showing  the  gross  receipts  for  the  past  year  to  be  $6,205,  the 
balance  on  hand  from  the  year  before  being  $1,359.71.  The  dis- 
bursements during  the  past  year  were  $6,400.26,  leaving  a  balance 
on  hand  of  $1,164.45.  The  report  of  the  executive  committee  was 
also  presented. 

The  first  paper  read  was  one  by  Mr.  H.  M.  Kennedy,  entitled 

METHODS    OF    DEVELOPING    NEW    TRAFFIC    ON    STREET    RAILWAYS. 

The  .w-riter  pointed  out  the  increase  of  business  obtainable  by 
proper  methods  of  advertising  and  encouraging  street  railway  rid- 
ing. He  advised  the  establishment  of  a  suitable  "special  traffic" 
or  "general  passenger"  department  to  undertake  this  work.  He 
pointed  out  the  duties  of  this  department  in  obtaining  favorable 
press  notices,  establishing  special  trolley  party  traffic  in  parlor, 
buffet  and  specially  illuminated  cars,  and  went  into  the  subject  of 
pleasure  resorts.  In  this  connection  he  described  particularly  the 
resorts  reached  by  the  Brooklyn  companies,  notably  Bergen  Beach, 
North  Beach,  etc.,  which  are  not  managed  directly  by  the  compa- 
nies, but  which  are  encouraged  in  advertising  and  other  ways  by 
co-operation  and  division  of  the  expense,  special  advertising  on  the 
cars,  etc.  The  paper  closed  as  follows:  "But  special  cars,  pleas- 
ure resorts,  advertising  and  co-operation  are  not  the  only  methods 
for  developing  new  traffic.  Clean,  ample  cars,  through  lines  and 
generally  efficient  service  are  requisites  to  satisfy  those  who  are  in- 
duced to  patronize  the  road  and  hold  those  who  are  already  pa- 
trons, making  it  such  a  pleasure  to  travel  that  they  would  ratlicr 
be  on  the  road  than  at  home." 

In  the  discussion  of  this  paper  Mr.  T.  L.  Johnson,  president  of 
the  Nassau  road  in  Brooklyn,  stated  that  some  three  years  ago 
his  road  introduced  a  uniform  5-cent  fare,  and  that  last  year  it  had 
practically  a  monopoly  of  the  business  to  Coney  Island.  This  sea- 
son the  other  system  in  Brooklyn,  representing  75  per  cent,  of  the 
carrying  capacity  of  Brooklyn  lines,  have  gone  into  Coney  Island, 
Bergen  Beach  and  other  resorts;  but  notwithstanding  this  the  Nas- 
sau business  has  increased  steadily,  which  shows  that  the  traffic  will 
grow  as  inducements  are  offered.  The  Sunday  business  has  been 
only  limited  by  the  capacity  of  the  lines.  Mr.  Johnson  also  de- 
scribed a  rather  unusual  car  in  use  on  his  road,  consisting  of  a 
single-truck  car  body  31  feet  in  length,  with  ten  benches  arranged 
vis-a-vis,  and  with  six  exits,  two  at  the  platforms  and  four  side 
doors,  and  one  side  solid  with  glass.  By  letting  down  the  end 
windows  the  car  can  be  made  as  cool  as  an  open  car  in  summer, 
and  rendered  more  weatherproof  than  a  closed  car  in  winter.  The 
glass  side  is  intended  to  be  replaced  during  the  hot  months  by  one 
long  curtain  to  be  controlled  by  the  motorman  or  conductor. 
About  250  of   these  cars  will  be  on  the  road  by  the  ist  of  October, 

President  H.  II.  Vrecland,  of  the  Metropolitan  Street  Railway 
Company,  of  New  York  city,  said  that  that  company  did  not  have 
10  .stimulate  travel,  but  found  it  difficult  to  accommodate  that  which 
naturally  came  to  it.  Speaking  of  other  lines  with  which  he  was 
connected,  he  described  the  Atlantic  Coast  line  and  its  successful 
rxpcrimont  in  an  amusement  resort  at  Pleasure  Bay,  near  I-on^ 
Branch,  but  stated  that,  as  a  rule,  he  believed  in  the  old  saw  "Shoe 
makers,  slick  to  your  last," 

Mr.  J.  P.  E,  Clark  described  the  work  of  the  IJinglianiton  Com 
pany  with  two  parks  which,  he  said,  increased  the  average  monthly 
receipts  of  the  road  from  $10,000  or  $12,000  in  the  winter  to  $22,- 
000  or  $33,000  during  the  five  summer  months.  One  of  these  is  n 
park  owned  by  the  city,  the  features  being  provided  by  the  com- 
pany; the  other  is  owned  and  operated  cnlircly  by  the  company, 
and  is  9  miles  from  the  city,  the  round  trip  f.nrc  being  25  cents, 
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Following  the  discussion  a  paper  was  read  by  Mr.  H.  S.  Cooper 
on 

A   SIGNAL   SYSTEM    FOR   SINGLE  TRACK   ROADS. 

Where  an  electric  road  is  similar  in  conditions  to  stearn  roads, 
and  where  its  traffic  will  warrant  the  outlay,  steam  road  signal  and 
safety  systems  may,  of  course,  be  adopted;  but  most  electric  roads 
are  not  conditioned  in  this  way  and  other  systems  must  be  used. 
Certain  requirements  are  essential  to  success,  as  follows:  i.  Rea- 
sonable cost  of  installation  and  maintenance;  2,  simplicity  in  con- 
struction and  operation;  3,  proof  against  frost,  sand,  dust,  mud, 
sleet,  sun,  snow,  water,  oil  and  ordinary  tampering;  4,  reliability 
and  inability  to  give  safety  signals  when  out  of  order;  5,  capabil- 
ity of  being  used  as  a  signal  between  two  points  at  the  same  time. 
The  uses  of  such  a  system  would  naturally  be  mainly  to  prevent 
collisions,  as  a  dispatching  system  and  as  a  means  of  communica- 
tion. In  connection  with  the  first  use  collisions  are  aot  likely  to 
occur  at  terminals  and  switches,  but  mainly  at  the  intermediate 
runs.  The  only  system  which  has  yet  appeared  to  be  satisfactory 
to  the  writer  is  a  simple  telephonic  dispatch  system. 

In  the  discussion  of  this  paper  Mr.  James  A.  Powers  described 
the  difficulties  found  in  his  experience  with  single-track  roads  re- 
quiring that  motormen  should  be  absolutely  forbidden  to  run  by 
switches  under  any  circumstances.  If  the  telephone  line  breaks 
down  the  cars  wait  until  they  get  orders  in  some  other  way.  This 
blocks  traffic  and  limits  the  schedule  capacity  of  the  road  and 
necessitates  a  system  of  double  heading  the  cars,  or  large  cars. 
The  Stillwater  and  llechanicville  line  is  using  15-bench  open  cars, 
seating  ninety  passengers  and  carrying  fully  130  to  150  passengers 
per  car.  Great  need  is  felt  for  a  system  by  which  it  would  be  im- 
possible for  a  car  to  enter  upon  a  block  already  occupied  without 
becoming  derailed,  but  there  has  been  no  satisfactory  apparatus  of- 
fered as  yet. 

Further  discussion  brought  out  the  general  opinion  that  the  best 
means  of  solving  the  signal  system  problem  on  single-track  roads 
is  to  double  track  them. 

The  next  paper  read  was  one  by  Dr.  M.  M.  Fenner,  entitled 

BY-PRODrCTS    OF    THE    POWER    HOUSE. 

The  one  by-product  discussed  in  this  paper  was  exhaust  steam, 
the  efforts  to  make  use  of  which  by  the  Dunkirk  &  Fredonia  Rail- 
road were  described  in  detail.  In  the  winter  season  of  1893-4  the 
road  sold  its  exhaust  steam  for  the  purpose  of  heating  a  hotel  im- 
mediately across  the  street  from  the  company's  power  house.  The 
system  used  was  found  to  be  a  fiat  failure,  and  the  company  was 
compelled  to  heat  the  building  with  live  steam  injected  into  the 
exhaust  with  sufficient  pressure  to  compel  the  circulation.  During 
the  summer  of  1894  the  railway  company  made  an  investigation  and 
requested  the  experience  of  several  others,  notably  that  of  the  Buf- 
falo Electric  Lighting  Company,  some  reports  being  absolutely  dis- 
couraging, but  others,  notably  those  from  the  users  of  one  system, 
were  more  hopeful.  The  company  went  ahead  and  put  in  this  sys- 
tem and  also  added  an  electric  light  and  power  plant.  The  capital 
of  the  company  had  increased  from  $57,000.  when  it  was  operating 
a  horse  railroad,  to  $116,200,  and  it  had  acquired  a  bonded  5  per 
cent,  debt  of  $61,000,  but  6  per  cent,  was  paid  on  the  increased 
capital.  Of  this  3  per  cent,  came  from  the  railroad  returns  and  3 
per  cent,  from  the  sale  of  exhaust  steam.  It  was  sold  by  meter  at 
a  rate  based  upon  $4.17  per  ton  for  a  high-grade  anthracite  coal, 
and  at  this  rate  users  preferred  it  to  their  own  heating  plants.  The 
back  pressure  is  about  four  to  six  pounds,  thus  giving  ample  circu- 
lation at  considerable  distances,  with  the  aid  of  the  partial  vacuo 
caused  by  condensation,  the  condensed  water  being  trapped  to  the 
sewer.  The  back  pressure  makes  no  noticeable  difference  in  the 
coal  consumption.  The  system  has  been  found  profitable  and  sat- 
isfactory in  every  way.  The  underground  steam  distribution  is 
effected  by  the  Holly  system  as  installed  by  the  American  District 
Steam  Company,  of  Lockport,  N.  Y.,  wherein  the  steam  pipe  is 
placed  on  rests  I  inch  high,  within  bored  logs,  the  bore  being  2 
inches  greater  than  the  external  diameter  of  the  pipe,  so  as  to  give 
I  inch  of  dead  air,  the  pipe  itself  being  wrapped  with  asbestos. 
The  log  has  a  shell  4  inches  thick  soaked  with  preserving  materials 
and  lined  with  tin,  which  is  covered  with  three-ply  tar  roofing  felt, 
the  whole  being  laid  on  a  board  at  the  bottom  of  a  trench  5  feet 
deep.  Expansion  joints  are  inserted  at  proper  intervals  with  brick- 
work above  them,  proper  tile  drainage  being  placed  beneath  the 
structure  to  carry  off  the  water.  A  rough  rule  for  the  amount  of 
heating  which  a  power  plant  may  do  with  its  exhaust  steam  is  to 
figure  on  10,000  cubic  feet  of  space  in  average  buildings  per  horse- 


power. At  the  rate  of  $13  per  thousand  cubic  feet  this  would  give 
$30  per  horse-power  year.  The  system  is  adaptable  to  all  sorts  of 
consumers,  and  during  the  hours  when  the  steam  consumption  of 
the  engines  is  small  it  may  be  supplemented  by  live  steam  at  small 
cost,  owing  to  the  fact  that  the  load  on  the  boilet  equipment  is 
thereby  rendered  much  more  uniform. 
The  meeting  then  adjourned  until  afternoon. 

AFTERNOON    SESSION. 

In  the  discussion  of  Mr.  Fenner's  paper  Mr.  W.  J.  Clark  spoke 
of  the  combined  working  of  the  railway  and  lighting  business, 
stating  that  in  New  England  the  electric  lighting  concerns  have 
been  very  careful  to  see  that  electric  railways  did  not  get  the  right 
to  encroach  upon  their  business.  In  the  West,  however,  a  great 
many  systems  are  worked  together,  and  wherever  it  has  been  tried 
in  smaller  places  the  combination,  as  a  rule,  has  been  found  ad- 
vantageous, producing  economies  which  would  be  impossible  in 
running  two  small  system;  independently. 

Prof.  R.  C.  Carpenter  stated  that  the  profit  from  exhaust  steam 
would  depend  largely  on  the  nature  of  the  engine.  With  an  eco- 
nomical compound  condensing  engine  from  which  a  hp  hour  can 
oe  obtained  from  2  to  4  pounds  of  coal,  it  would,  as  a  rule,  not 
pay  to  attempt  to  use  the  exhaust  steam  for  heating  purposes.  He 
also  cited  Ithaca  and  Cortland,  N.  Y.,  as  instances  where  the  pow- 
er stations  for  the  lighting  and  railway  service  have  been  combined 
.vith  great  advantages.  In  each  case  the  two  systems  are  run  by 
two  companies,  having,  however,  common  stockholders  and  com- 
mon officers.  He  cited  tests  made  at  Cornell  University  of  heat 
insulation,  showing  that  the  best  results  practically  attainable  re- 
duced the  condensation  to  about  one-fifth  of  that  in  pipes  exposed 
to  the  open  air.  In  open  air  exposure  about  one-third  of  a  pound 
of    steam  is  condensed  for  each  square  foot  of  surface. 

In  answer  to  a  question  as  to  the  distance  to  which  steam  can  be 
economically  carried.  Mr.  Fenner  stated  that  at  Cedar  Rapids,  la., 
the  exhaust  is  carried  over  a  mile  to  the  centre  of  distribution  and 
used  satisfactorily. 

Following  the  discussion,  Mr.  G.  E.  Chapin  read  a  paper  on 
"Track  Bonding,"  prepared  by  Mr.  R.  P.  Brown  and  himself,  a  re- 
print of  which  will  be  found  in  another  column. 

After  a  brief  discussion  Mr.  W.  J.  Clark  read  a  paper  on  "Electric 
Railways  as  Auxiliary  to  Coast  Defenses,"  an  abstract  of  which 
will  be  published  later  in  these  columns.  Papers  w-ere  also  present- 
ed on  "Rails;  Their  Construction  from  a  Scientific  Standpoint."  by 
Mr.  Moxham,  and  on  "Track  Construction,"  by  Mr.  G.  F.  Carver. 
Abstracts  of  these  papers  will  also  appear  later. 

In  the  discussion  of  the  latter  paper,  Mr.  H.  H.  Littell.  of  Buf- 
falo, spoke  of  5  miles  of  track  which  the  Buffalo  Railway^  Company 
had  installed  in  1897  without  any  ties.  A  trench  was  dug  20  inches 
wide  and  17  inches  deep,  and  the  60-pound  rails,  with  staggered 
joints,  suspended  above  it,  and  adjusted  to  line  and  gauge  by  a 
clamping  appliance.  Concrete  made  up  of  Portland  cement  and 
fine  broken  stone  was  then  tamped  under  the  rail  and  filled  to  a 
level  just  above  that  of  the  base  of  the  rail.  After  twenty-four 
hours  the  clamping  appliances  were  removed.  The  track  has 
proved  perfectly  solid,  there  being  not  the  slightest  sign  of  move- 
ment, and  it  is  difficult  to  find  a  joint.  Seventeen  miles  of  road 
had  been  laid  in  Buffalo  with  the  concrete  base  laid  first  and  the 
rail  placed  on  top  of  it,  and  filled  with  Portland  cement  mortar. 
This  is  not  as  satisfactory.  Concrete  foundation  is,  however,  diffi- 
cult to  install  where  the  track  must  be  hurriedly  used.  In  some 
track  lately  relaid  a  tie  was  put  in  every  10  feet  to  preserve  align- 
ment, the  concrete  being  tamped  under  the  ties  as  well  as  under  the 
whole  rail.  Such  track  can  be  used  five  or  six  days  after  being  laid, 
and  in  the  Buffalo  piece  it  is  very  difticult  to  find  the  joints.  They 
were  laid  as  tight  as  they  could  be. 

THE   DISCCSSION  OF  STORAGE   BATTERIES. 

The  question  of  storage  batteries  coming  up,  Mr.  Littell  spoke 
of  the  big  Buffalo  installation,  which  has  been  in  use  about  nine 
months.  The  battery  installation  is  rated  at  1200  hp  hours,  the 
steam  plant  having  a  nominal  output  of  7000  horse-power  and  2000- 
hp  supply  coming  in  from  Niagara.  The  battery  trays  are  suffi- 
ciently large  for  an  increase  of  67  per  cent.,  and  this  increase  will 
probably  soon  be  made.  The  company  is  very  much  pleased  with 
the  operation.  It  has  the  same  effect  as  a  safety  valve  on  the  steam 
boiler  or  a  standpipe  on  a  water  works;  it  takes  the  sudden  im- 
pulses. There  have  been  instances  where  with  but  one  1200-hp  en- 
gine running  and  2000  horse-power  coming  in  from  the  Falls,  the 
latter  has  been  unexpectedly  shut  down,  but  the  cars  went  on  and 
the  people  did  not  know  it.     The  battery  held  the  load  for  fifteen 
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or  twenty  minutes  until  more  engines  could  be  put  in.  The  battery 
has  carried  the  night  load  for  three  or  four  hours  alone. 

Mr.  H.  H.  Vreeland  stated  that  as  a  result  of  considerable  ex- 
perience with  batteries  in  Philadelphia  and  Pittsburg  the  Metro- 
politan Street  Railway  Company  of  New  York  city  has  just  con- 
tracted for  one  of  the  largest  plants  that  has  ever  been  erected  for 
a  street  railway  company.  The  situation  of  this  company  is  pe- 
culiar. It  is  building  a  power  house  of  70,000  horse-power,  which. 
will  not  be  ready  until  next  spring.  The  temporary  generators 
now  in  use  or  under  erection  will  not  carry  the  load  through  the 
winter,  and  a  storage  battery  auxiliary  is  to  be  put  in  to  be  worked 
permanently  with  the  large  plant  when  that  is  in  service.  The  ex- 
perience of  plants  throughout  the  country  with  storage  batteries 
has  shown  that  they  are  economical  auxiliaries  wherever  the  power 
capacity  is  reached  in  the  heavy  hours. 

In  answer  to  a  question,  Mr.  Littell  expressed  the  opinion  that 
any  small  road  running  from  thirty  to  fifty  cars  would  be  justified 
in  putting  in  a  storage  battery. 

At  the  conclusion  of  this  discussion,  ^Ir.  T.  J.  Little,  of  New 
York,  read  a  paper  on  "The  Relation  Between  the  People  and  the 
Street  Railways,"  after  which  a  nominating  committee  was  ap- 
pointed, consisting  of  Mr.  H.  H.  Littell,  of  Buffalo;  Mr.  Ira  A. 
McCormack,  of   Brooklyn,  and  Mr.  F.  D.  Rounds,  of  New  York. 

The  convention  then  adjourned  for  the  day. 

WEDNESDAY,    SEPTEMBER    14. 

The  meeting  was  called  to  order  at  10:15  a.  m.,  the  first  business 
'being  the  report  of  the  nominating  committee,  the  nominations 
of  which  were  as  follows:  President,  G.  Tracy  Rogers,  Bingham- 
ton,  N.  Y. ;  first  vice-president,  W.  Caryl  Ely,  Niagara  Falls,  N.  Y. ; 
second  vice-president,  Albert  L.  Johnson,  Brooklyn;  secretary  and 
treasurer,  Henry  A.  Robinson,  New  York.  Executive  committee: 
Herbert  H.  Vreeland,  New  York;  John  W.  McNamara,  Albany; 
Henry  M.  Watson,  Buffalo;  Clinton  L.  Rossiter,  Brooklyn.  A 
unanimous  ballot  was  cast  for  the  officers  nominated. 

Ithaca  was  chosen  as  the  next  place  of  meeting  or  the  associa- 
tion, the  meeting  to  be  on  Tuesday  and  Wednesday,  September  12 
and  13.  1899,  according  to  the  by-laws. 

On  the  icquest  for  a  few  remarks,  Mr.  K.  Sugahara,  chief  engi- 
neer of  several  street  railroads  soon  to  be  built  in  Japan,  spoke  on 
somewhat  the  same  lines  as  his  address  before  the  American  Street 
Railway  Association.* 

After  thanking  the  Brooklyn  companies  for  their  courtesies,  the 
convention  adjourned. 

THE   BANQUET. 

On  Tuesday  evening,  after  the  display  of  Pain's  fireworks,  the 
delegates  sat  down  to  a  banquet  at  the  Manhattan  Beach  Hotel. 
The  Hon.  T.  L.  Johnson  was  toastmaster.  President  Vreeland 
responded  to  the  toast  "Transportation  in  Greater  New  York,"  say- 
ing that  the  street  railways  in  Greater  New  York  collect  600,000,- 
000  5-cent  fares  per  year,  of  which  three-fourths  are  taken  in  on 
Manhattan  Island.  Other  toasts  were  proposed  and  responded  to 
as  follows:  "Our  Best  Patrons,  the  Ladies,"  by  A.  B.  Colvin; 
"The  Busy  Boys,  Our  Legislators,"  by  State  Senator  J.  A.  Can- 
tor; "Our  Host,"  by  J.  H.  Stedman;  "A  Necessary  Evil,  the  Law- 
yers," by  J.  Aspinall;  'Our  Association,"  by  W.  Caryl  Ely. 
Wednesday's  entertainments. 

At  II  o'clock,  after  the  adjournment  of  Wednesday  morning's 
session,  the  delegates  boarded  electric  cars  and  were  carried  over 
various  interesting  lines  through  Brooklyn  to  the  Brooklyn  Navy 
Yard.  Here  they  saw  several  of  Uncle  Sam's  warships  lately  re- 
turned from  active  service,  but  were  disappointed  in  not  being  per- 
mitted 10  board  them.  From  here  the  party  was  taken  to  the 
bridge  dock,  where  it  embarked  for  a  trip  around  Manhattan  Isl- 
and. The  trip  was  greatly  enjoyed,  and  those  locally  acquainted 
were  kept  busy  pointing  out  the  objects  of  electrical,  and  particu- 
larly of  electric  railway,  interest  on  the  route.  Among  these 
were  the  mammoth, Eastern  District  power  house  of  the  Brooklyn 
Rapid  Transit  Company,  the  new  generating  plant  of  the  Kings 
County  Electric  Light  &  Power  Company,  the  partially  construct- 
ed 70,000-hp  power  house  of  the  Metropolitan  Street  Railway 
Company,  the  combined  railway  and  lighting  plant  of  the  New 
York  &  Queens  County  Company,  the  terminal  car  storage  struc- 
ture and  temporary  electric  and  compressed  air  power  house  of  the  . 
Metropolitan  Street  Railway  Coriipiiny  on  One  Hundred  and  For- 
ty-sixth Street,  and  the  enormous  car  house  and  power  plant  built 
fir  'hf  Kinf^'bri'lee  extension  of  the  Third  Avenue  Kailro.id  Com- 
•\,  owing  to  franchise  litigation.  The  shores  of 
■I.  Would  of  September  17,  i«oB,  page  atW.  ~~~ 


New  York  Harbor  are  rapidly  becoming  studded  with  large  plants 
for  the  generation  of  electricity,  and  had  the  convention  gone 
down  the  bay  instead  of  up  the  river  it  would  have  passed  the 
power  house  of  the  Nassau  Railroad,  the  southern  station  of  the 
Brooklyn  Rapid  Transit  Company,  the  new  high-tension  multi- 
phase central  generating  station  built  by  the  Brooklyn  Edison 
Company  and  the  combined  railway  and  lighting  station  of  the  New 
York  &  Staten  Island  Electric  Company. 


Exhibits  and  Notes. 


MR.  C.  W.  OLDS  represented  the  American  Blower  Company,  141  Broad- 
way, New  York. 

MESSRS.  J.  E.  WALLACE  and  J.  L.  Lawton  represented  the  Smith-Wal- 
lace Supply  Company,  Boston. 

MR.  KORAN  SUGAHAR.\,  an  electrical  engineer  of  Japan,  was  an  inter- 
ested attendant  at  the  convention. 

THE  COLUMBIA  MACHINE  WORKS,  Brooklyn,  N.  Y.,  were  ably 
represented  by  Mr.  W.  R.  Kerschner. 

MR.  J.  S.  BRADLEY  looked  after  the  interests  of  the  New  Haven  Car 
Register  Company,  New  Haven,  Conn. 

PROF.  R.  C.  CARPENTER,  of  Sibley  College,  Cornell  University,  was  a 
visitor  at  the  meetings  of  the  Street  Railway  Association. 

MR.  W.  J.  CLARK,  of  the  General  Electric  Company,  was  in  attendance 
at  the  convention,  and  participated  in  the  discussion  of  the  papers  presented. 

MESSRS.  THOISLAS  H.  BIBBER  and  Herbert  W.  Smith  were  present  in 
behalf  of  the  Bibber-White  Company,  Boston,  snd  made  an  exhibit  of  a  general 
line  of  electric  railway  supplies. 

THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COMPANY,  Philadel- 
phia, was  represented  by  Mr.  J.  F.  Stevens.  Many  good  things  come  from  the 
Quaker  City,  among  them  being  Keystone  instruments. 

THE  ECONOMIES  obtainable  through  the  use  of  storage  batteries  in  rail- 
way work  were  brought  to  the  attention  of  the  delegates  by  Mr.  Charles  Bliz- 
zard, who  represented  the  Electric  Storage  Battery  Company. 

MESSRS.  WENDELL  &  MacDUFFIE,  New  York,  sent  Mr.  J.'  H.  Wright 
down  to  Manhattan  Beach  to  represent  them.  Both  Messrs.  Wendell  and 
MacDuffie  accompanied  the  party  on  the  boat  ride  around  the  harbor. 

THE  CONSOLID.ATED  CAR  HEATING  COMPANY,  Albany,  N.  Y.,  was 
present  in  the  person  of  Mr.  H.  N.  Ransom,  who  reminded  the  street  railway 
men  that  cold  weather  was  approaching  and  that  they  would  need  some  heating 
apparatus   for  their   cars. 

MR.  H.  B.  CUTTER,  president  of  the  Cutter  Electrical  &  Manufacturing 
Company,  Philadelphia,  Pa.,  was  an  attendant  at  the  convention.  He  visited 
the  Brooklyn  Navy  Yard  wi^th  the  party  on  Wednesday,  but  was  unable  to 
take  the  sail  around  the  harbor. 

THE  SAFETY  THIRD  RAIL  ELECTRIC  COMPANY,  New  York,  was 
represented  by  Capt.  J.  McLeod  Murphy  and  Messrs.  William  Duvoe,  John 
Cokeley,  Frank  Murphy  and  E.  V.  Baillard.  An  operative  model  of  the  sys- 
tem was  shown,  and  it  excited  much  interest  among  the  delegates. 

MESSRS.  GEORGE  A.  PARMENTER  &  CO.,  of  Cambridgeport,  Mass., 
were  represented  by  Mr.  Parmenter,  who  had  an  exhibit  of  a  Parmenter 
fender  and  wheel  guard.  Over  2000  of  this  firm's  fenders  and  wheel  guards  are 
in  practical  operation  on  electric  railways  throughout  the  United  States. 

MR.  J.  EMORY  MEEK  looked  after  the  interests  of  the  H.  W.  Johns 
Manufacturing  Company  at  the  convention.  He  did  some  effective  work  among 
the  street  railway  men  present.  Mr.  A.  Hall  Berry,  manager  of  the  electrical 
department  of  the  same  company,  dropped  in  on  the  convention  and  met  the 
delegates. 

THE  FALK  MANUFACTURING  COMP.^NY,  Milwaukee,  Wis.,  repre- 
sented by  Mr.  J.  Z.  George,  showed  an  auto-motoneer,  which  device  is  designed 
to  avoid  the  needless  waste  of  current  in  starting  cars.  The  apparatus  was 
briefly  described  in  the  last  issue  of  The  Electrical  World  in  connection 
with  the  Falk  Company's  exhibit  at  the  Boston  convention. 

MR.  W.  I.  THOMSON,  of  the  firm  of  Wilson,  Thomson  &  Co.,  313-315 
Fulton  Street,  Brooklyn,  N.  Y.,  showed  the  Wilson  patent  trolley  pole  catcher 
and  reel,  manufactured  by  the  firm  above  named.  The  object  of  this  device 
is  to  catch  and  hold  the  trolley  pole  whenever  the  trolley  wheel  jumps  the 
wire.  It,  therefore,  prevents  damage  to  ovcrhc.id  wires,  etc.  The  clock  spring 
inside  of  the  case  keeps  the  rope  t.'itit  at  all  times.  This  device  was  described 
and  illustrated  in  The  Electrical  World  of  February  19,  1898. 

MK.  GEORGE  L.  CA»MPBELL.  manager  of  the  Campbell  Elcclric  Trac- 
tion Company,  Tonawanda,  Pa.,  had  intended  to  show  a  model  of  the  Campbell 
system  of  electric  traction,  but  unfortunately  the  model  was  damaged  in  tran- 
sit. He,  however,  explained  tlie  sy.stem  to  the  delegates.  The  conduit  of  this 
system  is  a  continuous  body  (air  and  water  tight),  about  6x9  inches  in  cross 
section,  and  rests  upon  the  top  of  the  ties.  A  continuous  electrical  conductor 
lies  on  the  bottom  of  the  conduit,  inside.  The  top  of  the  conduit,  which  is 
composed  of  KcctionM  of  metal  H  fcrt  long,  but  insulated  from  the  rest  of  the 
nlructure,  is  brought  into  electrical  contact  with  the  conductor  by  means  of  n 
Kpccially  dr>tigncd  trolley  or  traveler,  which  rims  in  the  conduit,  llie  movement 
of  the  trolley  being  controlled  by  n  pair  of  Hlrong  electromagnels  in  the  car. 
A  mctnl  fhoc  lUHpcnded  from  the  car  prcNscs  on  the  top  of  the  conduit  nntl 
convey*  the  current  to  the  motor.  It  in  evident,  therefore,  that  no  part  of  the 
ronduil  Nurfacc  in  alive  except  the  8-foot  length  immediately  under  the  car. 
'I'tie  advantagci  claimed  for  the  Campbell  nyntcm  arc;  (1)  no  excavation  i% 
needed  to  install  the  c^Muluit ;  d)  chcai>neNH  of  installation,  and  (3)  simplicity 
i>i  conntrticlion,  I'lcmi  thene  three  principiil  ndvant.-igcH  many  other  obviou* 
one*  follow.  'I'fte  nyNtcni  in  in  fact  a  aurfacc  contact  inclodod  conduit  nystem, 
and  aa  there  ia  no  nlot  or  other  opening  the  conduit  cannot  become  filled  with 
water  or  dirt. 
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Dynamos,  Motors   and  Transformers. 

POLYPHASE  NON-SYNCHRONOUS  MOTORS.  Rhodes. 
Lond.  "Elec.  Rev.,"  Sept.  2. — Although  polyphase  induction  mo- 
tors are  self-starting,  they  are  not  all  equally  good  in  this  respect, 
and  many  difficulties  are  to  be  overcome  in  their  design.  In  a 
short  theoretical  deduction  he  shows  what  the  starting  resistance 
should  be,  but  to  use  this  requires  sliding  contacts.  He  then  con- 
siders tlie  attempt  of  Boucherot  to  attain  this  end  without  the  use 
of  a  variable  resistance.  (Several  references  to  descriptions  of  this 
motor  have  already  been  given  in  the  "Digest.")  Briefly  de- 
scribed, this  motor  has  two  distinct  stator  windings  on  a  common 
framework;  one  is  fixed  and  the  other  is  capable  of  being  moved 
through  a  certain  angle  by  means  of  a  lever;  there  are  also  two 
motors  of  the  squirrel  cage  type  mounted  on  the  same  shaft.  At 
the  start  the  two  stator  windings  are  placed  at  angular  distances 
from  each  other,  corresponding  to  half  a  period  of  the  current,  and 
after  the  start  this  angle  is  gradually  diminished  until  it  becomes 
zero,  at  which  the  motor  runs  normally.  Thus  the  start  is  effected 
by  varying  the  difference  of  phase  between  two  systems  of  poly- 
phase circuits  placed  in  parallel,  and  a  high  starting  torque  is  ob- 
tained without  the  use  of  rubbing  contacts.  He  gives  the  results 
of  tests  of  the  efiiciency  and  power  factor,  both  of  which  are  high, 
namely  about  86  per  cent.;  the  starting  torque  was  three  times  as 
great  as  the  normal  torque  at  full  load,  and  the  starting  current 
about  three  times  the  normal  current.  The  curves,  giving  the  speed, 
efficiency  and  power  factor,  are  reproduced. 

SAYERS  DYNAMO.— Lond.  "Elec,"  Sept.  2.— A  brief,  illus- 
trated description  of  a  Swedish  type  of  this  dynamo.  The  illustra- 
tions are  for  an  eight-pole  machine  yielding  1700  amperes  at  100 
volts  at  235  revolutions.  Some  years  ago  the  improvement  was 
made  to  increase  the  air  gap  toward  the  trailing  pole-tips,  so  as 
to  obtain  a  nearly  uniform  distribution  of  the  field  at  full  load; 
this  also  had  the  effect  of  making  the  reversing  field  more  nearly 
proportional  to  the  load,  thus  securing  a  nearly  constant  position 
for  the  brushes;  the  result  of  the  experiment  was  most  successful, 
and  the  machine  ran  without  sparking  from  full  down  to  one-tenth 
load. 

ALTERNATORS  IN  PARALLEL.— Lond.  "Elec.  Eng.,"  Sept. 
2. — Several  answers  to  a  question  whether  it  is  advisable  to  run 
two  alternators  of  different  design  in  parallel;  also  to  the  question 
what  the  smooth  running  of  alternators  in  parallel  chiefly  depends 
upon.  Although  alternators  of  different  design  are  frequently  run 
in  parallel,  the  practice  is  not  to  be  recommended. 

ROTARY  CONVERTERS.  De  Marchena.  "L'Ind.  Elec." 
.\u.gust  25. — The  continuation  of  his  mathematical  discussion  (see 
"Digest"  Sept.  3);  no  general  conclusions  appear  to  be  drawn. 


STRAIGHT  VS.  T  TEETH.— "Amer.  Elec,"  Sept.— An  edito- 
rial comparing  the  relative  advantages  and  disadvantages  and  con- 
cluding that  it  is  probable  that  the  straight  teeth  will  become  the 
preferred  .\merican  practice,  although  a  method  for  securing  the 
coils  which  is  better  than  band  wires  is  still  desired. 

ARMATURE  WINDINGS.  Rice.  "Amer.  Elec."  Sept.— In 
this  continuation  of  his  serial  he  describes  the  Wenstrocm  wind- 
ings. 

INDUCTION  MOTOR.  Wiener.  "Amer.  Elec."  Sept.— In 
this  continuation  of  his  serial  he  describes  the  armature  windings 
of  induction  motors. 

STEAM  ALTERNATOR.— "Amer.  Elec,"  Sept.— An  illus- 
trated description,  including  a  double-page  p!ate_  of  some  large 
steam  alternators  of  2500  horse-power  made  in  this  country  for  a 
station  in  England. 

Lights  and  Lighting. 

ENERGY  IN  THE  VACUUM  TUBE  LIGHT.  Ebert.  "Wied. 
Ann.."  No.  8;  abstracted  in  the  Lond.  "Elec."  Sept.  2. — In  an  ar- 
ticle on  alternating  current  discharge  tubes,  he  gives  the  results 
of  measurements  of  the  energy  consumed  in  the  "lamp  of  the  fu- 
ture." He  used  high-frequency  currents  obtained  by  direct  trans- 
formation, and  not  by  means  of  condensers;  the  generator  was 
really  a  transformer,  transforming  from  direct  to  alternating  cur- 
rent: the  alternating  current  was  transformed  to  1000  or  2000  volts 
by  the  transformer,  and  the  current  was  measured  by  a  hot  wire 
ammeter;  the  voltage  was  measured  by  a  Bjerknes  voltmeter,  con- 
sisting of  an  aluminum  leaf  hanging  between  two  plates  and  at  45° 
with  them;  the  alternations  were  1000  per  second.  For  a  long  dis- 
charge tube  the  following  figures  were  obtained:  64  volt.s.  1.81 
amperes.  116  waits  for  the  continuous  current;  33  volts,  1.05  am- 
peres and  27  watts  for  the  low-pressure  alternating  current,  the 
nhasc  difference  being  .^0.5°:  2200  volts.  0.01  ampere  and  20.fi  watts 
for  the  hieh-prcssurc  alternating  current,  the  latter  figure  being  tlie 
ronsumnlion  in  the  tube  at  a  time  when  it  gave  a  perfectly  steady 
liuht  of  about  ifi  candle  power.  The  actual  watts  consumed  com- 
pare favorably  wirh  the  incandescent  lamp,  but  not  the  watts  con- 
sumed in  the  original  circuit. 


ECKMUEHL  LIGHTHOUSE.  Dary.  "L'EIec,"  Aug.  20.— 
.\n  article  giving  an  illustrated  description  of  this  new,  large  light- 
house in  France;  other  descriptions  have  already  been  noticed. 


TESTING  ARC  LIGHT  CIRCUITS.  Markland.  "Elec. 
Eng.,"  Sept.  8.— The  first  installment  of  an  article.  He  claimsthat 
the  question  of  testing  circuits  while  the  current  is  on  has  not  re- 
ceived the  attention  which  it  deserves,  as  about  nine-tenths  of  the 
arc  light  stations  rely  wholly  on  the  magneto-bell  for  testing.  He 
seems  to  favor  the  use  of  the  voltmeter  instead,  and  in  the  present 
portion  he  mentions  some  uses  to  which  the  voltmeter  may  be 
put. 

Power. 

CLEES-YVERDON  TRANSMISSION  AND  DISTRIBU- 
TION PLANT.  Laffargue.  "LTnd.  Elec,"  .Aug.  25.— A  long,  il- 
lustrated description  of  this  plant,  which  is  said  to  be  one  of  the 
largest  and  most  important  of  those  recently  constructed;  it  has 
been  in  regular  operation  since  December,  1896,  and  provides 
about  twenty  villages  with  light  and  power.  A  three-phase  current 
at  5000  volts  and  a  frequency  of  50  is  used;  the  available  power  is 
1800  horse-power  at  the  turbines;  a  waterfall  of  the  Orbe  is  used; 
the  total  length  of  the  primary  circuit  is  50  km;  there  are  thirty 
sub-stations  with  a  total  of  1000  kw;  the  distribution  net-work 
has  120  volts  for  the  incandescent  lamps  or  for  three  arc  lamps 
in  circuit;  for  small  installations  only  two  wires  are  used;  the 
differences  in  the  loads  on  the  different  phases  do  not  cause  any 
trouble  in  the  steadiness  of  the  lights.  The  number  of  incan- 
descent lights  is  about  6500,  and  there  are  about  50  arc  lamps; 
the  chief  application  of  the  current  is  for  motive  power,  as  there 
are  at  present  eighty  motors  from  o.l  to  120  horse-power  of  a  total 
of  750  horse-power.  The  small  motors  are  connected  to  the  light- 
ing circuit,  while  several  have  special  transformers;  there  is  only 
one  motor  of  45  horse-power,  which  is  connected  directly  to  the 
5aoo-volt  circuit.  The  motors  all  are  without  brushes — that  is, 
have  short-circuited  armatures.  Above  2  horse-power  starting  re- 
sistances are  used,  in  order  not  to  affect  the  lights;  an  illustration 
of  one  of  the  motors  is  given.  The  charges  for  current  are  also 
given,  and  are  quite  low;  for  a  l-hp  motor  the  charges  are  $48  per 
year,  and  for  a  lo-hp  motor  at  the  rate  of  $38  per  hp-year;  spe- 
cial reduced  terms  are  made  for  motors  which  are  used  only  dur- 
ing daylight  hours;  in  such  cases  there  is  an  hour  meter  in  series 
with  the  circuit. 

POWER  FOR  MACHINE  TOOLS  AND  SHAFTING. 
Langdon.  Lond.  "Elec.  Rev.,"  Sept.  2. — A  brief  abstract  of  his 
recent  paper  before  the  Institute  of  Mech.  Eng.,  on  the  electric 
machinery  of  the  Midland  railway.  The  following  figures  are 
given  in  the  abstract.  There  is  a  shaft  98  ft.  long,  2  in.  in  diameter, 
with  12  bearings,  4}^  in.  long,  w-hich  drives  15  tools;  ordinarily  it 
drives  19  belts;  the  main  shaft,  without  any  belting,  absorbed  272 
watts;  with  the  19  belts  resting  on  it  (probably  meaning  running 
idle)  the  power  absorbed  was  518  w-atts,  and  with  the  counter- 
shafts added  (how  many  is  not  stated  in  the  abstract).  794  watts. 
To  drive  a  9.5-in.  screw  cutting  lathe  alone  absorbed  381  watts; 
when  cutting  a  gun  metal  bar  at  1. 1  oz.  per  minute  545  watts  were 
used;  the  work  done  only  used  164  watts,  or  at  the  rate  of  nearly 
500  watts  per  oz.  of  metal  per  minute.  A  low-efficiency  motor 
geared  directly  to  the  lathe  used  only  214  watts  per  oz.  of  metal 
cut  per  minute,  showing  the  advantages  in  favor  of  direct  gearing. 
.\  comparison  is  made  of  the  power  absorbed  in  removing  metal 
from  a  lathe  driven  from  a  shaft  and  from  a  small  motor;  accord- 
ing as  the  metal  was  being  removed  at  I,  2  or  3  cuts,  the  power 
absorbed  per  oz.  per  minute  was,  with  belt  driving,  591,  389  and  275 
watts,  and  with  motor  driving  206,  191  and  143,  for  exactly  the 
same  conditions  as  to  speed  and  time.  Thus  a  motor  driving  di- 
rect absorbed  very  much  less  power  than  a  motor  with  shafting 
and  belts,  barely  a  fourth  when  the  lathe  was  running  light;  this 
shows  the  economy  possible  with  electrical  driving;  the  difference 
is  even  greater,  owing  to  the  intermittent  nature  of  the  work,  as 
the  continuous  dead  load  of  the  shafting  bears  a  higher  ratio  to 
the  live  or  working  load  than  nomin.ally  appears. 

TRANSMISSION  SYSTEM.— Lond.  "Elec.  Rev.,"  Sept.  2.— 
A  short  article  ridiculing  the  suggestion  of  Asher  noticed  in  the 
"Digest"  Aug.  27. 


COMPRESSED  AIR  AND  ELECTRICITY.— "Eng.  News," 
•Sept.  8. — K  brief  description  of  an  interesting  change  which  is  be^ 
ing  made  in  the  plant  of  the  Lassi.g  Bridge  and  Iron  Works,  of 
Chicago,  in  which  the  use  of  line  shafting  will  be  dispensed  with 
and  all  the  tools  will  be  operated  by  compressed  air  or  electricity, 
according  to  which  power  is  the  best  adapted  for  each  particular 
purpose:  the  electric  plant  is  referred  to  only  very  briefly. 

CRIPPLE  CRl'.EK.- "Elec.  Eng.,"  Sept.  8.— A  brief  descrip- 
tion of  the  plant  which  has  iust  been  started  and  in  which  power 
is  transmitlod  from  Canon  City  to  the  Cripple  Creek  gold  mines, 
(See  also  "Digest"  Sept.  10.) 
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Traction. 

ELECTRIC  TRACTION  ON  STEAM  ROADS  IN  PARIS - 
"T 'TnHI  Flee  "  AuR  25.— A  short  editorial  on  the  extension  of  the 
Orleans  Rai'road  into  Ihe  heart  of  Paris,  on  which  extension  elec- 
tric traction  is  to  be  used,  as  much  of  the  line  is  underground. 
The  work  on  th[s  extension  is  being  pushed  rapidly  with  the  hope 
of  completing  it  in  time  for  the  exposition  of  1900.  The  locomo- 
dves  will  weigh  45  tons  and  have  7000  horse-power;  current  will 
be  taken  from  the  third  rail;  the  locomotives  will  have  four  axles 
each  provided  with  a  motor  of  125  kilowatts;  they  wi  1  be  able  to 
draw  normally  a  train  of  250  tons  at  a  speed  of  50  kilometers  per 
hour  and  under  certain  circumstances  a  train  of  300  tons;  with  this 
load'thev  can  start  a  train  on  a  grade  of  11  m  a  thousand.  The 
central  s'tation  will  have  two  units  of  looo  kilowatts  each,  and  will 
generate  three-phase  currents  at  SSOO  volts;  there  vyill  be  two  trans- 
former stations,  in  which  this  will  be  transtormed  into  a  continu- 
ous current  of  550  for  traction  and  450  for  lighting.  The  locomo- 
tives will  be  attached  at  the  Austerlitz  station,  and  the  change  will 
require  but  two  minutes. 

COMBINED  ACCUMULATOR  AND  TROLLEY  TRAC- 
TION Scott  Lond.  "Elec.  Rev.,"  Sept,  2.— The  beginning  of 
an  article  which  is  intended  to  show  that  a  good  working  compro- 
mise is  possible  in  large  cities  when  the  accumulator  and  the  over- 
head trollev  systems  are  combined.  This  mixed  system  was  first 
used  in  Hanover  and  Dresden;  in  the  former  the  extra  cost  of  the 
combined  svstem.  compared  with  the  trolley  system  alone,  does  • 
not  exceed  6  4  cents  per  mile  (probably  car  mile)j  the  running  ex- 
penses ircluding  the  driver,  amounted  to  4-44  cents  per  car  mile; 
these  figures  are  based  on  the  official  report  of  1896;  there  is  sufti- 
cient  evidence  that  the  svstem  has  been  found  very  remunerative 
in  Hanover  and  can  be  honestly  pronounced  to  be  a  success.  In 
none  of  the  continental  systems  are  the  batteries  moved  about  the 
wav  they  are  in  Birmingham;  in  Berlin  this  system,  as  also  the 
combined  trolley  and  conduit  system,  is  used,  and  the  authorities 
appear  to  prefer  the  former,  as  the  streets  are  not  disturbed  and 
the  trouble  with  the  drainage  of  the  conduits  is  eliminated.  He 
then  gives  a  description  of  the  latest  of  these  plants  in  Paris. 

HOLMENKOLLEN  MOUNTAIN  RAILWAY.  Hofifmann. 
"Elek.  Zeh.,"  Sept.  I. — A  long,  illustrated  description  of  this 
line,  running  out  from  Christiania.  Norway;  it  passes  through 
a  very  hilly  region,  and  is  largely  a  tourists'  line.  The  dif- 
ficulties involved  in  curves  and  grades  were  quite  great,  40  per 
cent,  of  the  line  being  straight  and  60  per  cent,  on  curves;  the 
maximum  grade  is  i  in  25  and  the  mean  i  in  27,  the  total  rise  be- 
ing 192  metres  and  the  total  length  6.59  km.  The  current  is 
obtained  from  the  power  house  of  another  line,  the  voltage  being 
530;  parallel  to  the  dynamo  is  a  battery  of  accumulators  located 
3.5  km  from  the  power  house;  it  contains  250  cells,  and  can  be 
discharged  in  from  one  to  three  hours;  ordinarily  it  is  simply 
connected  in  parallel,  but  for  complete  charging  it  is  divided  into 
three  groups,  each  two  of  which  are  charged  in  scries;  there  are 
two  meters  in  circuit,  each  running  in  only  one  direction,  so  that 
the  charging  and  discharging  currents  are  both  measured;  the 
proportions  are  such  that  the  state  of  charge  at  the  beginning  and 
end  of  a  day's  operation  is  the  same;  the  difference  in  the  voltage 
of  a  battery  at  charging  and  discharging  is  .30  to  40  volts.  Each 
car  has  two  motors  of  25  horse-power  each;  the  controller  dia- 
grams arc  reproduced. 

STATIONARY  ACCUMULATORS  IN  POWER  HOUSES. 
De  Waal.  "L'EIcc."  Aug.  27. — An  abstract  in  French  of  the  pa- 
per by  Schroeder,  which  was  noticed  in  the  "Digest"  last  year. 


Installations,  Systems  and  Appliances. 

ACCESSORIES  FOR  250-VOLT  INSTALLATIONS.  Pas- 
savant.  "Elek.  Zeit.,"  Sept.  I. — A  reprint  of  his  paper  read  before 
the  annual  meeting  of  the  Union  of  German  Electricians.  It  is  a 
mere  summary,  as  it  is  practically  the  same  as  the  paper  which  was 
noticed  in  the  "Digest"  July  30. 

WATER  POWER  INSTALLATIONS  IN  THE  FRENCH 
ALPS.- — "Elek  Zeit.,"  Sept.  i. — An  abstract  of  a  short  article  no- 
ticed in  the  "Digest"  Aug.  27. 

ELECTRICITY  IN  SPAIN.— "L'Elec,"  Aug.  20.— An  abstract 
in  French  of  the  German  article  noticed  in  the  "Digest"  May  28. 


MEASURING  THE  POWER  FOR  PROPELLING  SHIPS. 
— "El'ty,"  Sept.  14. — A  short  editorial  on  the  experimental  tank 
which  is  being  built  by  the  Navv  Department  in  Washington,  the 
object  of  which  is  to  measure  the  speed  of  ships  with  the  aid  of 
models.  Tt  is  expected  that  the  tank  .will  be  completed  by  October 
i;  the  tank  is  .370  ft.  long  and  40  ft.  wide;  the  model  sliips  will  be 
drawn  by  means  of  a  towing  carriage  driven  electrically  at  speeds 
from  the  slowest  to  2000  ft.  per  minute;  the  weight  of  this  carriage 
will  be  4.T.O0O  pounds,  and  it  will  have  four  motors,  to  be  operated 
at  250  volts;  the  controller  will  give  45  diflfcrent  speeds. 

CONTROLLER  CONNECTIONS.— "Amcr.  Elec."  .Sept- 
Four  diagrams,  showing  the  connections  in  the  controllers  of  the 
General  Electric,  the  Wrstinghou<.e,  the  Walker  and  the  Johnson 
companies. 

CAR  WIRING,  Monroe.  "Amcr.  Elec,,"  Sept.— A  short  ar- 
ticle, giving  practical  hints  concerning  the  details  In  car  wiring. 

CRIPPLE  CREEK.  TIardcsty.  "Eng.  News,"  Sept.  R— .A 
brief,  ilhi<itratrd  d''irriplion  of  ihii  electric  railway,  which  is  said 
to  be  the  highest  in  the  world,  connecting  Cripple  Creek  and  Vic- 
tor and  running  directly  over  the  top  of  a  mountain, 

CLEVELAND.  Fairrhild.  "Elec.  Eng."  Sept.  R-Thc  first 
part  of  an  article  in  which  lie  gives  illuslratrd  descriptions  of  the 
five  long,  rleclric.  high-speed  railways  radiating  from  CIrvclaiuI; 
two  of  them  arc  described  in  the  present  installment. 

ROSTON,     Wellcr.     "EIcc.   Eng,"  Sept.  R.-An  illusfralrd  dr 
srriniion   of  the   Harvard   power  station   of  Ihc   Boston    Elevated 
Raiiw.-iv  Company. 


DETROIT.— "Eng.  News,"  Sept.  8.— A  long  analysis  of  the 
third  annual  report  for  this  municipal  plant,  this  city  having  made 
the  largest  venture  in  a  municipal  electric  lighting  system  of  any 
city  in  the  United  States.  A  table  is  given  showing  the  average 
cost  of  the  arc  street  lighting  in  each  State  and  in  each  of  the  prin- 
cipal cities  in  the  United  States;  comparing  the  Detroit  figures 
with  the  average  for  1045  plants  included  in  the  first  table,  it  is 
shown  that  in  Detroit  the  hours  per  lamp  were  greater,  the  cost 
for  coal  less,  the  cost  per  lamp  per  year  less,  and  the  cost  per  lamp 
per  hour  considerably  less  than  the  average  of  all  the  stations  re- 
porting. An  extract  of  the  original  report  was  published  in  The 
Electrical  World  Aug.  13. 

Wires,  Wiring  and  Conduits. 

COST  OF  COPPER,  ALUMINUM  AND  IRON  CONDUC- 
TORS. Kershaw.  Lond.  "Elec.  Rev.,"  Sept.  2. — A  short  article 
in  which  he  calculates  the  relative  costs  of  copper,  aluminum  and 
iron  when  used  as  el'ectrical  conductors;  first,  on  the  basis  of  the 
data  in  Hunt's  recent  (American')  paper  and  then  based  on  prices 
taken  from  current  price  lists.  He  obtains  a  simple  algebraic  ex- 
pression in  which  he  substitutes  the  values  used  by  Hunt  and  ob- 
tains loi  to  100  as  the  relative  cost  of  copper  and  aluminum  wire  of 
equal  lengths  and  equal  electrical  resistance;  this  agrees  closely 
with  Hunt's  figures.  Substituting  the  figures  taken  from  current 
price  lists,  in  which  the  price  of  copper  is  taken  as  nearly  12  cents 
per  pound  instead  of  14,  as  assumed  by  Hunt,  and  that  of  alu- 
minum as  nearly  32  cents,  instead  of  29.  and  for  its  conductivity 
59,  instead  of  63,  he  obtains  the  ratio  100  to  135;  he  assumes  99 
per  cent,  aluminum;  thus  aluminum  is  lyi  times  as  costly  as  cop- 
per. The  cost  of  converting  the  ingot  metal  into  wire  will  prob- 
ably be  about  the  same  in  the  two  cases.  He  doubts  whether  any 
company  will  ever  be  able  to  produce  100  per  cent,  aluminum  in 
wire  at  20  cents  per  pound.  He  then  makes  a  similar  comparison 
between  iron  and  copper,  obtaining  the  ratio  27S  to  100,  assuming  a 
conductivity  for  iron  of  16.4  Matthiessen  standard  at  a  price  of 
about  $iR  per  ton;  it  is  therefore  by  far  the  cheapest  metal  for  elec- 
trical transmission,  and  although  its  weight,  compared  with  cop- 
per and  aluminum,  prevents  its  being  used  for  overhead  lines,  there 
seems  to  be  no  reason  why  it  should  not  be  used  for  underground 
conductors  or  in  factories  where  the  lightness  of  the  conductor  is 
of  secondary  importance,  and  where  the  current  is  a  low  potential 
one;  for  high  potentials  the  difficulties  of  insulation  make  the  iron 
more  costly.  In  conclusion  he  gives  a  summary  of  these  figures, 
showing  the  relative  cost  of  conductors  of  equal  length  and  equal 
electrical  resistance;  they  are  as  follows:  Aluminum,  99  per  cent.. 
■It  present  market  prices.  375;  copper,  electrolytic,  at  present  mar- 
ket prices,  27R;  aluminum.  100  per  cent.,  at  A.  E.  Hunt's  value,  275; 
iron,  at  present  market  prices,  plus  28  per  cent,  for  rolling.  100. 


CALCULATING  THE  WIRE  FOR  THREE-PHASE  CIR- 
CUITS.— "Amer.  Elec,"  Sept. — A  note  giving  a  convenient  rule 
for  calculating  tlie  proper  size  of  wire  for  a  threc-pliase  power 
transmission.  The  ratio  of  the  amounts  of  copper  used  for  equal 
power  and  voltage  is  100  for  the  single-phase  and  75  for  the  three- 
phase  system:  for  the  single-phase  system  the  calculation  is  the 
■-anic  as  for  the  direct  current  with  two  wires;  if  the  proper  size  of 
wire  is  calculated  for  direct  currents  and  the  required  niillage  di- 
vided by  two,  it  will  give  the  proper  size  of  wire  for  the  three- 
phase  circuit,  because  7";  per  cent,  of  the  volume  of  two  wires  of  a 
given  size  is  equal  to  the  volume  of  three  wires  of  half  that  size, 
tiie  lengths  being  equal. 

Electro-Physics  and  Magnetism. 

VOLTAGE  CURVI'.S  IN  DISCONNECTING  INDUCTIVE 
RF.SISTANCI'.S.  Nat.nlis.  "Elek.  Zeit,"  Sept.  I.— In  discon.- 
iieiting  an  inductive  resistance  the  lines  of  force  which  have  been 
linked  with  the  windings  will  pass  out,  thus  prnchicing  an  e.  m.  f., 
and  the  voltage  arising  at  the  ends  of  (he  coil  is  of  opposite  sign; 
the  amount  of  this  voltage  is  e(|unl  to  the  product  of  the  number 
of  windings,  and  the  speed  with  which  the  lines  of  force  move; 
there  are  several  things  which  oppose  this  change — the  Foucault 
currents  in  the  iron,  the  hysteresis  and  the  sparking  or  arcing  cur- 
rent; as  Ihe  calculation  of  this  voltage  is.  therefore,  not  practicable. 
he  made  experiments  to  deli-rmine  it.  and  in  the  present  paper  he 
rlcscrihes  Ihe  iiiclhods  ami  the  results.  He  used  the  well-known 
revolving  Joiibert  disc,  and  drl(  rniined  the  voltnge  curves  for  a 
roil  with  nianv  windings,  and  then  for  one  witli  few  windings,  in 
each  case  with  or  willnnil  n  «olld  iron  core  or  a  bundle  of  wires, 
and  finally  for  the  field  circuit  of  a  small  riynamo.  The  curves  show 
the  observed  voltage  as  a  function  of  the  time.  The  tests  cease  iust 
where  lliry  begin  to  lie  of  practical  interest  to  the  constructor.  l)Ut 
they  inclndr  some  inlcresliiig  results.  The  speed  of  revolution  of 
Ihe  disc  and  Ihe  nature  of  the  contact  surfaces  have  n  very  great 
pfTerl   on   the  voll.igr  curve;  the  more  rapid  and   (irrfecl   llie  inler- 
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ruption,  the  higher  the  vohage.  CuiUrury  lo  cxpcctaiions,  very 
little  (JilYereiice  was  louiid  when  the  solid  iron  core  was  used  in 
place  ot  one  made  ot  a  bundle  oi  wires.  All  the  curves  have  a  sim- 
ilar form;  at  the  moment  ot  the  opening  oi  the  circuit  the  voltage 
changes  its  sign;  it  drops  from  the  original  positive  value  to  a  neg- 
ative maximum,  which  is  generally  considerably  greater  than  the 
original  positive  value;  at  tliis  maximum  negative  value  the  curves 
show  a  characteristic  sharp  point;  it  is  tins  negative  maximum 
which  is  of  special  interest,  as  it  is  the  one  to  which  the  insulation  of 
coits  is  subjected.  The  values  so  determined  required  some  cor- 
rection, as  the  galvanometer  gives  only  the  mean  value;  he  shows 
how  the  maximum  may  be  calculated.  Measurements  were  also 
made  w-hen  the  break  w^s  shunted  with  a  non-inductive  resistance. 
In  one  of  the  cases  in  which  iron  was  used  the  voltage  increased 
7.8-fold,  while  in  another  it  was  3.5-fold,  the  difference  being  due 
to  the  difference  in  contact  at  the  break,  which  was  more  rapid  m 
the  first  case;  without  an  iron  core  the  increase  was  5.13-fold,  a  re- 
sult which  is  surprising  because  the  energy  stored  in  the  iron  was 
about  j8.6  times  as  great,  and  it  shows  the  lines  ot  force  in  the  coil 
without  iron  pass  out  about  1S.6  times  as  rapidly.  In  another  set  of 
coils  a  very  low  voltage — 1.23 — was  used,  the  speed  of  interruption 
of  which  was  much  greater,  as  the  sparking  current  did  not  con- 
tinue so  long;  the  induced  voltage  at  breaking  was,  therefore,  rel- 
atively much  higher,  it  being  15.9-fold  in  one  case,  37.3  in  another, 
and  in  still  another,  when  the  coil  had  no  iron  core,  it  was  as  high 
as  73.3-fold;  special  attention  is  called  to  the  great  increase  in  volt- 
age when  there  is  no  iron  in  the  coils.  Another  curve  shows  the 
effect  of  an  inductionless  shunt  to  the  break.  Still  another  shows 
the  voltage  curve  when  the  coil  is  switched  into  circuit;  the  volt- 
age rises,  owing  to  self-induction,  a  little  above  the  steady  voltage, 
alter  which  it  falls  down  to  that  value.  The  voltages  may  be  even 
still  higher  than  those  which  he  obtained,  as  he  found  that  he 
could  in  certain  cases  draw  sparks  from  the  circuits  to  the  ground. 
The  results  of  his  experiments  show  that  very  high  voltages  may  be 
obtained  in  breaking  such  circuits,  and  they  may  easily  reach  ten 
times  the  original  voltage;  the  breaking  spark  forms  a  natural  pro- 
tection, and  takes  care  of  part  of  the  energy  set  free;  other  artifi- 
cial means  are  the  use  of  carbon  contacts,  which  prolong  the  dura- 
tion of  the  spark,  or  shunts,  which  should  be  as  free  from  induc- 
tion as  possible,  like  carbon  or  liquid  resistances.  Suddenly  open- 
ing the  circuit  of  a  m.achine  with  the  aid  of  an  apparatus  for  blow- 
ing out  the  spark  can  become  very  dangerous  when  that  is  the  only 
circuit  connected  to  the  dynamo. 

EXTRA  CURRENT  AT  BREAKING.  Arons.  "Wied.  Ann.," 
63,  p.  177;  abstracted  in  "Elek.  Zeit.,  Sept.  i. — An  abstract  of  the 
article  noticed  in  the  "Digest"  Aug.  27. 

CURRENT  RUSHES  IN  TRANSFORMERS.  Hay.  Lond. 
"Elec.  Rev.,"  Sept.  2. —  Ihe  conclusion  of  his  article  (.see  "Digest 
last  week).  In  the  present  portion  he  gives  the  results  of  his  ex- 
perimental investigations,  winch  fully  conhrni  the  theoretical  de- 
ductions to  which  he  arrived.  The  curves  are  reproduced,  and 
show  the  gradual  subsidence  of  the  abnormal  waves  as  well  as  the 
inequality  of  successive  half  waves  of  counter  e.  m.  f. ;  he  also 
shows  the  enormous  importance  of  the  initial  magnetic  induction 
in  determining  the  current  rush.  He  concludes  that  tne  generally 
accepted  notions  regarding  the  phenomenon  of  initial  current 
rushes  appear  to  be  of  the  vaguest  and  most  unsatisfactory  kind; 
it  is  repeatedly  stated  that  transformers  are  liable  to  break  down 
at  the  instant  of  connecting,  owing  to  the  current  rush,  the  argu- 
ment advanced  being  about  as  follows:  Assuming  that  the  current 
rush  takes  place,  the  magnetic  induction  will,  during  the  initial 
quarter  wave  of  current,  be  carried  far  above  its  normal  maximum 
value;  during  the  next  half  wave  the  abnormal  induction  is  re- 
moved and  a  reversal  to  the  normal  maximum  takes  place,  thus 
developing  an  abnormally  high  e.  m.  f.,  which  breaks  down  the  in- 
sulation. His  experimental  results  show  how  utterly  fallacious  this 
reasoning  is;  they  show  that  it  requires  a  large  number  of  waves 
to  wipe  out  the  abnormally  high  magnetic  flux,  the  core  settling 
down  gradually  into  its  normal  cycle  of  magnetization;  hence  even 
when  the  current  rush  is  exceptionally  large  there  is  no  corre- 
sponding rise  of  voltage.  There  is  another  consideration,  which 
seems  to  have  been  overlooked  by  others — namely,  that  if  there  is  a 
high  voltage  produced,  how  is  it  that  only  the  transtornier  produc- 
ing it  suffers,  as  the  disturbance  should  spread  through  the  entire 
network?  Where  breakdowns  have  occurred  it  is  either  due  to  a 
defect  in  the  insulation  or,  as  suggested  by  Swinburne,  by  the  high 
induced  voltage  at  the  instant  of  switching  off  instead  of  on;  the 
fault  so  developed  would  remain  unnoticed  until  tfie  next  time  of 
switching  on.  His  deductions  show  that  the  phenomenon  of  cur- 
rent rushes  is  capable  of  being  explained  in  a  simple  and  straight- 
forward manner;  also  that  the  alleged  breaking  down  of  trans- 
formers at  the  instant  of  connection  is  a  scientific  myth  for  which 
there  is  neither  theoretical   nor  experimental   foundation. 

PARALLEL  AND  SERIES  CONNECTION  OF  CURRENTS 
OF  DIFFERENT  WAVE  FORMS.  Roesseler.  "Elek.  Zeit,"  Sept. 
I. — When  there  are  several  alternating  currents  in  parallel  the  effect- 
ivevalue  of  the  combinedcurrent  and  itsphase  are  readily  determined 
graphically  by  means  of  the  well-known  diagram,  when  the  curves 
of  the  currents  are  sinusoidal;  this  may  also  be  done  when  the 
currents  are  connected  in  series.  In  the  present  article  he  endeav- 
ored to  find  whether  this  method  is  also  correct  when  the  curves 
are  not  sinusoidal:  the  question  is  of  importance,  as  in  the  usual 
parallel  connections  the  current  curves  often  differ  greatly  from 
the  sine  form.  The  conception  of  a  phase  shifting  ceases  when  the 
various  curves  differ  from  each  other;  in  such  cases  another  con- 


ception of  the  phase  angle  can  be  used;  the  angle,  in  such  cases, 
may  be  assumed  to  be  that  whose  cosine,  multiplied  by  the  current, 
gives  the  effective  value  of  the  latter — that  is,  the  "watt  compo- 
nent," while  the  original  current,  multiplied  by  the  sine  of  that 
angle,  gives  the  wattless  component.  Instead  of  the  usual  graphi- 
cal diagram  for  sinusoidal  currents,  the  total  current  might  also  be 
found  by  separating  each  of  the  currents  into  its  watt  component 
and  its  wattless  component,  adding  each  separately,  the  two  result- 
ing sums  being  then  the  two  components  of  the  corresponding  to- 
tal current;  in  this  way  there  is  no  need  of  the  conception  of  a 
phase  shifting;  w'ith  his  method  of  combining  them  it  can  then  be 
shown  whether  the  method  can  be  used  for  curves  of  any  form. 
On  these  lines  he  finds  that  the  watt  or  energy  component  of  the 
combined  current  is  equal  to  the  sum  of  those  of  the  single  cur- 
rents; but  this  is  not  true  in  general  for  the  wattless  components. 
The  same  conclusions  apply  to  the  series  connection  of  separate 
currents.  He  shows  further  that  the  magnetizing  component  of 
the  total  current  in  the  parallel  connection  of  alternating  appara- 
tus is  not  in  general  equal  to  the  sura  of  the  magnetizing  com- 
ponents of  the  separate  currents.  In  an  appendix  he  gives  a  gen- 
eral proof  of  the  statement  that  for  all  voltage  and  current  curves 
the  mean  value  of  the  energy  is  less  than,  or  equal  to,  the  product 
of   the  effective  values  of   the  voltage  •jnd  the  current. 

EFFECT  OF  FORM  OF  ALTERNATING-CURRENT 
CURVE.  Webber.  "Wied.  Ann.,"  63,  page  366;  abstracted  in 
"L'Eclairage  Elec,"  August  13. — It  is  generally  supposed  in  the 
methods  of  ineasuring  the  capacity  and  coefficients  of  induction 
by  alternating  currents  that  the  wave  form  is  strictly  sinusoidal, 
but  this  condition  is  rarely  satisfied.  In  the  present  article  he 
shows  how  the  formulas  should  be  modified  accordingly. 

LAW  OF  INDUCTION.  Feldmann.  "Elek.  Zeit.,"  Sept.  i.— 
A  communication  in  which  he  cites  some  cases  to  which  the  new 
law  suggested  by  Breslauer  (see  "Digest)'  Aug.  20)  does  not  ap- 
ply, and  it  is,  therefore,  not  satisfactory.'  He  concludes  that  the 
conception  of  e.  m.  f.  by  the  cutting  of  lines  of  force  is  the  simplest 
one  and  is  applicable  to  all  possible  cases;  it  may,  therefore,  be 
considered  as  the  fundamental  form  of  the  law;  the  conception, 
based  on  the  increase  or  diminution  of  the  lines  of  force  inclosed 
by  a  circuit,  is  a  special  case  of  this  fundamental  law. 

CONSERVATION  OF  ENERGY.  Tauleigne.  "Cosmos," 
June  18. — The  first  part  of  an  article  en  the  principle  of  the  con- 
servation of  energy  as  applied  to  electrical  phenomena. 

POTENTIAL  MATTER.  Schuster.  Lond.  "Elec,"  Aug. 
26;  reprinted  from  "Nature." — A  short  article  called  "A  Holiday 
Dream,"  which  is  of  a  speculative  nature,  discussing  the  subject  of 
matter  and  anti-matter;  it  is  general  in  character  and  has  no  spe- 
cial reference  to  electricity. 

VAPORIZATION  OF  THIN  WIRES.  Toepler.  "Wied. 
Ann.,"  No.  8;  noticed  briefly  in  the  Lond.  "Elec,"  Sept.  2. — De- 
scriptions of  experiments  made  with  his  6o-plate  influence  machine, 
showing  the  stratification  of  the  vapor  of  a  thin  wire  when  it  was 
disintegrated  by  a  strong  discharge;  when  the  vapor  is  caught  on 
a  glass  plate  held  near  the  wire  the  deposit  is  beautifully  stratified. 

CONTACT  RESISTANCE.  Branly.  "L'Elec,"  Aug.  27.— A 
reprint  of  his  Academy  paper  on  the  resistance  of  contact  of  discs 
of   the  same  metal,  which  was  noticed  in  the  "Digest"  Aug.  27. 

ELECTRIC  W.-WES.  Bose.  Lond.  "Elec,"  Sept. ::.— A  reprint 
of  a  Royal  Society  paper  on  the  rotation  of  the  plane  of  polariza- 
tion of  electric  waves  by  a  twisted  structure. 

HERTZIAN  OSCILLATIONS.  Ekstroem.  "Wied.  Ann.,"  64, 
page  315;  abstracted  in  "L"Eclairage  Elec,"  August  6. — He  studied 
Hertzian  oscillations  by  the  stationary  waves  in  wires. 

HERTZIAN  WAVES.  Waitz.  "Wied.  Ann.,"  63,  page  234;  ab- 
stracted in  "L'Eclairage  Elec,"  August  6. — He  measured  the  un- 
equal absorption  of  the  electric  and  the  magnetic  vibrations  of 
Hertzian  waves. 

ELECTRIC  OSCILLATIONS.  Motte.  "Wied.  Ann.,"  April; 
noticed  in  "L'Eclairage  Elec,"  August  13. — An  article  on  the  high- 
er order  of   electric  oscillations. 

DIMINUTION  OF  RESISTANCE  BY  OSCILL.\TIONS. 
Auerbach.  "Wied.  Ann.,"  March;  abstracted  briefly  in  "L'Eclair- 
age Elec,"  August  13. — He  investigated  the  diminution  of  the  re- 
sistance produced  by  electric  and  acoustic  oscillations. 

DAMPING  OF  ELECTRIC  WAVES.    Planck.    "Wied.  Ann.," 

63,  page  419:  abstracted  in  "L'Eclairage  Elec,"  August  6. — He  dis- 
cusses the  damping  of  the  radiation  of  energy  in  the  space  sur- 
rounding an  oscillator. 

DAMPING  OF  RESONATORS.    Lagergren.    "Wied.  Ann.," 

64,  page  290;  abstracted  in  "L'Eclairage  Elec,"  August  6. 
DIELECTRIC     PROPERTIES    OF    ICE.     Abegg.      "Wied. 

Ann.,"  65.  page  229;  abstracted  in  "L'Eclairage  Elec,"  August  6. 
RESEARCHES  WITH.  NICKEL  AND  ITS  ALLOYS.  Guil- 
laume.  "L'Eclairage  Elec,"  /Vugust  13. — A  long  abstract  of  a 
pamphlet  recently  published  containing  the  results  of  his  very  elab- 
orate researches  with  the  properties  of  nickel  and  its  alloys;  the 
abstract  is  quite  long,  and  is  followed  by  an  abstract  of  a  paper  by 
Dumont  on  researches  made  with  the  magnetic  properties  of  nickel 
steels,  under  the  direction  of  Guillaumc.  Portions  of  the  descrip- 
tions of  Guillaume's  researches  have  already  been  referred  to  in 
that  journal,  and  were  duly  noticed  in  the  "Digest."  The  electric 
and  magnetic  properties  form  only  a  portion  of  the  properties  in- 
vestigated.    Among  other  things  he  found  that  alloys  containing 
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from  o  to  25  per  cent,  of  nickel  are  irreversible — that  is,  at  the  same 
temperature  thev  can  exist  in  two  essentially  different  states,  ac- 
cording to  the  cycle  of  the  previous  temperatures;  above  about  25 
per  cent,  the  alloys  are  reversible.  He  gives  a  formula  for  the  tem- 
perature at  which  the  magnetism  is  lost,  as  a  function  of  the  per- 
centage of  nickel  in  the  alloy.  The  efifect  of  an  addition  of  chro- 
mium to  the  non-reversible  alloys  is  to  considerably  lower  the  tem- 
perature of  transformation.  The  specific  electric  resistance  of 
nickel  steels  is  high,  and  it  differs  little  in  the  various  alloys;  for 
those  investigated  it  was  between  80  and  90  microhm  centimetres; 
he  determined  the  resistance  for  a  large  number  of  temperatures 
between  20°  and  250°,  and  many  diflferent  alloys;  it  was  not  pos- 
sible to  find  a  relation  between  the  variations  of  the  resistance  and 
the  other  phenomena  observfed  for  these  alloys.  He  discusses  the 
subject  theoretically  and  suggests  some  applications  of  the  proper- 
ties of  these  alloys'  In  the  paper  by  Dumont  the  method  of  meas- 
urement is  described  with  the  aid  of  a  diagram  of  the  connections, 
and  the  results  are  given  in  curves.  For  the  reversible  alloys  at 
different  temperatures  he  found  the  following  law:  "At  equal  dis- 
tances from  the  point  of  magnetic  transformation  all  the  reversible 
alloys  have  the  same  permeability."  Also  "the  magnetic  permeabil- 
ity increases  with  the  percentage  of  nickel."  The  results  obtained 
with  the  irreversible  alloys  and  with  the  addition  of  chromium  are 
also  brielfy  referred  to  in  the  abstract.  He  also  determined  the 
hysteresis  curves,  and  found  that  for  annealed  alloys  they  approach 
closely  to  the  cycles  for  soft  iron. 

THERMOJtAGNETIC  PROPFIRTIES  OF  BISMUTH.  Ev- 
erdingen.  "Proc.  Akad.  Amsterdam,"  August  9;  abstracted  in 
Lend.  "Elec,"  August  26.— Riecke  concluded  from  experiments 
that  the  thermomagnetic  differences  of  temperature  is  zero  in  bis- 
muth; the  present  author  subjects  this  conclusion  to  a  detailed  crit- 
icism. The  two  surfaces  of  a  plate  of  bismuth  were  kept  at  dif- 
ferent temperatures  and"  connected  through  a  galvanometer,  while 
the  magnetic  field  to  which  the  plate  was  exposed  was  reversed;  a 
considerable  difference  was  observed  in  pure  bismuth.  There  is  an 
undoubted  ditlerence  of  conductivity  produced  in  bismuth  by  ex- 
posure to  a  magnetic  field,  but  the  difference  in  electrical  conduc- 
tivity is  larger  than  in  the  thermo-conductivity;  Riecke's  theory 
wrongly  ascribes  the  whole  conduction  of  heat  to  the  charged  par- 
ticles. 

THERMO-MAGNETIC  PROPERTIES  OF  BISMUTH.  De- 
fregger.  "Wied.  Ann.,"  No.  63,  page  97;  abstracted  in  "L'Eclairage 
ElecT,"  August  6.— He  investigated  this  property  in  the  longitudinal 
direction,  subjecting  the  plate  of  bismuth  to  a  magnetic  field.  He 
showed  that  the  action  of  the  magnetic  field  on  the  thermo-electric 
properties  of    bismuth  varies  with  the  direction  of  the  field. 

THEORY  OF  ZEEMAN  EFFECT.  Lorentz.  "Proc.  Akau. 
Amsterdam,"  August  9;  abstracted  briefly  in  Lond.  "Elec,"  Au- 
gust 26. — An  expansion  of  his  theory  in  order  to  explain  some  new 
phenomena  of  the  multiplication  of  spectrum  lines;  he  assumes 
that  a  molecule  may  have  a  number  of  arbitrarily  distributed  elec- 
trical charges. 

ZEEMAN  EFF'ECT.  Zeeir.an.  "Proc.  Akad.  Amsterdam,"  Au- 
gust 9;  abstracted  in  Lond.  "Elec,"  August  26.— According  to  the- 
ory a  certain  symmetrical  effect  might  be  expected;  experiments 
made  by  him  to  determine  this,  however,  failed  to  show  any  such 
want  of   symmetry. 

EFFECT  OF  VIBRATIONS  ON  MAGNETISM.  Froninic. 
"Wied.  Ann.,"  63,  p.  314;  abstracted  in  the  "Elek.  Zeit.,"  Sept.  1.— 
He  determined  whether  electrical  oscillations  in  the  neighborhood 
of  the  iron  changed  the  magnetic  condition  of  if. 

MAGNETIC  CHARTS.  Mathias.  "Jour,  de  Physique,"  Aug.; 
abstracted  briefly  in  Lond.  "Elec,"  Sept.  2.—- He  recommends  a 
new  kind  of  magnetic  chart  for  France,  on  which  are  to  be  entered, 
not  the  magnetic  elements  for  the  time  being,  but  the  difference  be- 
tween the  local  elements  and  those  of  the  central  observatory;  as 
a  result  the  curves  obtained  will  be  practically  stationary  for  a 
number  of  years. 

Electro-chemistry  and   Batteries. 

ASSAYING  GOLD.  Bock.  "Chcmiker  Zeit.,"  Vol.  22,  p.  358; 
abstracted  in  Lond.  "Elec.  Rev.,"  Sept.  2. — A  description  of  a 
semi-clcctrolytic  process.  He  found  that  by  using  water  as  an 
electrolyte,  only  faintly  acidified  with  nitric  acid,  the  electrolyte 
docs  not  become  cloudy,  as  it  docs  when  strong  nitric  acid  is  used, 
and  Ihc  weight  of  the  gold  remains  unchanged,  while  the  silver 
and  all  other  soluble  metals  in  the  anode,  except  lead,  are  deposited 
on  the  cathode  or  dis'.olved;  his  process  is  based  on  this  pheiiom- 
cnoti.  and  gives  very  accurate  results,  as  is  shown  by  an  example. 
The  iirorcss  is  cheaper  and  gives  an  easier  way  of  preparing 
samples  of  pure  gold. 

KLIXTROMi;TALLUftGY.  Moissan.  "Zeil.  (ucr  Kick.,"  An 
gn't  (1  ,\  brief  description  of  his  recent  Congress  paper  nii 
ll  '  ion  and   prfppcrtics  of    pure  and   crystallized   ralciuni ; 

li'  a  method  of   preparing  this  cleclrolydoally  from  fused 

call  iuiii  iodide.  Two  other  p'lpers  by  ihc  same  niillior  are  also  no 
liri'd  brieflv,  one  on  the  electrolytic  prrparulion  of  glncinnm  ami 
it        '  '         '     trie    furnarc,  anolhcr  on   the  production   of 

»'  ind  a  carbide  of   tungsten. 

*  II'  I  K'  ".;  I  n.  CON.STKUCTION  OF  MFCTALLIC  VES- 
S)';LS.  Fnglehardt.  "Zeit.  filer  I-'.lek."  August  14, -An  abstract 
of  a  recent  Chemical  Congrc's  pniiT.  Ur  mrnlions  the  Niissbanm 
ptocoss,  in  which  llio  mould  is  so  rtmsirnrtrd  that  water,  iindrr 
prsssurc,  ran  hr  fore  rd  Iirfv.rcn  il.u  ilcpesilcd  inclal  and  the  mould. 


thus  stripping  one  from  the  other;  the  advantage  of  the  electrolytic 
method  of  making  such  cooking  utensils  is  that  the  metal  may  be 
made  any  desired  thickness  at  any  desired  places. 

RAPID  DEPOSITS.— "Zeit.  fuer  Elek.,"  August  14.— A  note 
stating  that  according  to  an  English  patent  to  Swan  the  rapidity 
of  the  electrolytic  deposition  of  copper  may  be  greatly  increased 
if  the  electrolyte  is  kept  in  continuous  circulation.  The  current 
density  was  increased  to  20  amperes  per  square  decimetre,  tlius  en- 
abling an  electrotype  to  be  produced  in  one  hour  instead  of  six 
hours,  as  usual. 

PASSIVE  STATE  OF  IRON.  Houllevigue.  "Jour,  de  Phy- 
sique," Aug.;  abstracted  briefly,  with  the.  curve,  in  Lond.  "Elec," 
Sept.  2. — When  a  bar  of  iron  is  rendered  passive  by  concentrated 
acid  and  is  plunged  into  nitric  acid  of  a  certain  density  there  is  a 
certain,  temperature  which  forms  the  transition  point  between  the 
stable  and  the  unstable  condition;  he  determined  the  condition 
governing  this  stability  for  various  samples  of  iron,  densities  and 
temperatures;  the  stable  passive  state  has  an  upper  and  lower  tem- 
perature limit. 

SEPARATION  OF  CHROMIUM,  BROMIUM  AND  IO- 
DINE. Specketer.  Lond.  "Elec.  Rev.,"  Sept.  2. — A  brief  abstract 
of  the  article  noticed  in  the  "Digest"  July  2. 

ELECTROLYTIC  THEORIES.  Edser.  "Elec.  Eng.,"  Sept. 
2. — In  this  continuation  of  his  serial  he  discusses  some  forms  of 
cells  capable  of  producing  current,  but  in  which  no  chenjical  reac- 
tions take  place.  In  one  of  these  there  are  two  electrodes  of  cop- 
per, one  above  the  other,  the  lower  being  in  a  denser  solution  of 
copper  sulphate;  in  another  the  two  electrodes  are  zinc  amalgam 
of  different  concentrations. 


AMMONIUM  CHLORIDE  ACCUMULATOR.  Stine. 
"Amer.  Elec,"  Sept. — A  short  article  on  this  accumulator,  made 
with  carbon  plates,  with  which  he  made  experiments  as  early  as 
1891,  thus  anticipating  the  invention  oi  the  same  battery  by  San- 
daran.  The  plates  were  made  of  carbon  dust  saturated  with  a  20 
per  cent,  solution  of  chloride  of  ammonia;  the  cell  was  capable  of 
receiving  a  considerable  charge  without  gasing;  the  voltage  imme- 
diately after  charging  was  1.7,  but  always  fell  to  less  than  i  volt  on 
standing  twelve  hours:  the  gas  which  is  given  off  is  extremely  of- 
fensive; the  ampere-hour  capacity  and  the  watt  efficiency  were  low; 
the  cells  are  inexpensive  and  can  no  doubt  be  made  much  lighter 
for  a  given  capacity  than  lead  storage  batteries. 

Units,  Measurements  and  Instruments. 

CAPILLARY  ELECTROMETER.  Burgess.  Lond.  "Elec 
Rev.,"  Sept.  2. — A  short  communication  in  reply  to  a  recent  crit- 
icism in  that  journal.  He  points  out  the  advantages  which  he 
found  in  using  the  electrometer  for  insulation  measurements, 
claiming  it  to  be  superior  to  the  galvanometer  in  several  ways.  The 
fact  that  the  zero  method  is  required  is  no  disadvantage;  the  use  of 
a  high  graphite  resistance  of  about  I  meg:ohm  is  entirely  practical, 
as  he  found  it  very  satisfactorj'  in  measuring  values  as  high  as  30.- 
000  megohms;  moreover,  a  dynamo  current  may  be  substituted  for 
the  testing  battery,  and  this  is  better,  as  cables  should  be  tested  at  a 
pressure  at  least  as  great  as  that  with  which  they  are  intended  to  be 
used. 

COMPOUND  QUADRANT  ELECTROMETER.  Haga. 
"Proc.  Akad.  Amsterdam,"  August  p;  abstracted  briefly  in  Lond. 
"Elec,"  August  26. — He  devised  a  five-cell  apparatus,  in  which  a 
hollow  copper  cylinder  is  made  to  vibrate  in  a  magnetic  field  as  a 
damper.  The  sensitiveness  is  very  great,  but  depends  largely  on 
the  suspension  fibre:  with  a  certain  quartz  fibre  17  cm  long  a  single 
Clark  cell  gave  a  displacement  of  12  m  (presumably  mm)  at  a  dis- 
tance of  2  m,  the  needles  being  charged  to  180  volts. 

NEW  FORM  OF  CAPILLARY  ELECTROMETER.  Vanni. 
"Nuovo  Cimento,"  June;  abstracted  briefly,  with  the  illuslratii)n.  in 
the  Lond.  "Elec,"  August  26.- — He  designed  a  form  of  instnimont 
adapted  for  school  use.  It  consists  of  a  tank  containing  mercury 
and  sulphuric  acid,  into  which  dips  a  vertical  capillary  tube,  which 
does  not  touch  the  mercury;  this  is  made  one  pole,  while  the  mer- 
cury at  the  bottom  of  the  tank  is  the  other;  the  capillary  tube  is 
filled  with  mercury.  A  few  ten-thousandths  of  a  volt  can  be  read- 
ily seen  when  this  is  projected  on  a  screen. 

ELECTROMETER  FOR  OSCILLATIONS.  Ti.c|)ler. 
"L'lsclairagc  I'^lec,"  August  6:  abstracted,  with  the  illustration, 
from  the  "Wied.  Ann.,"  December. — ^A  description  of  a  miidilied 
electrometer  for  studying  electrical  oscillations. 

SHUNTED  El>I'".CTKO-DYNAMOMI"rER.  Wien.  "Wied. 
Ann.,"  63.  )).  ,190;  abstracted  in  the  "F.lck.  Zeit.,"  .Sept.  i.--In  or- 
diT  to  use  the  same  inslrumeiit  for  currents  of  gre.itly  different  ca- 
pacity, it  is  desirable  to  shunt  an  electro-dynamometer,  as  is  done 
with  a  galvanometer.  In  the  present  article  he  shows  how  this  can 
be  done.  The  self-inductions  of  the  electro-dynamometer  and  the 
shunt  should  be  in  the  same  proiiortion  as  their  resist.iuces;  this 
prnporlion  is  determined  by  inserting  them  in  the  braiifhes  of  a 
VV'healstonr  bridge.  There  slmiild  be  no  iron,  steel  or  large  masses 
111  metal  in  or  ne.-ir  the  movable  coil. 

CONDF.NSI'.KS  I'OK  LAUGIC  CURRICNTS.  Bon,  Iui..l. 
"h'.lek.  Zeit.,"  .Sept.  I.~  A  long  abslrarl  ol  the  .•nlidc  nuliccrl  in  ili<- 
"Digest"  March  12  and  April  16. 

LI'.YDT'.N  JAR  Oh"  VARIAHI.E  CAPAdlV.  I.educ. 
"l.'I'.clairagr  lOec,"  Aug.  20.- -An  abstract  iif  a  I'"roncli  A.  A.  S. 
paper.      Hr  di    ciibiil  :i   T.eyilen  i:ir,  the  rapacity  of  which   is  varied 
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by  altering  the  distances  between  the  coatings.  In  using  inlluence 
machines  for  the  production  of  X-rays  the  Leyden  jars  used  arc 
generally  of  too  great  a  capacity;  for  these  purposes  the  presciU 
adjustable  jar  is  especially  adapted.  A  machine  with  two  plates  of 
55  to  60  cm  diameter  will  easily  give  the  same  result  as  a  coil  giv- 
ing a  15  to  20  cm  spark,  and  has  the  great  advantage  that  the  tubes 
are  more  easily  handled. 

INDUCTION  ST.VNDARD.  Frochlich.  "Wied.  Ann.,"  63,  p. 
I-P;  abstracted  in  the  "Elek.  Zcit.,"  Sept.  I. — A  description  of  a 
standard  self-induction  coil,  the  value  of  which  could  be  calculated 
from  the  geometric  proportions.  It  was  wound  on  a  core  of 
marble,  and  there  was  only  a  single  layer  of  very  thin  wire.  The 
comparisons  with  other  coils  showed  a  very  good  agreement  be- 
tween the  calculated  and  the  observed  values,  the  largest  dilTercncc 
being  less  than  0.2  per  cent. 

WIMSHURST  MACHINE.  Lcduc.  -L'Eclairage  Elec."  Aug. 
20. — An  abstract  of  a  paper  read  before  the  French  A.  A.S.  The  theo- 
ries of  this  machine,  which  credit  the  combs  with  the  function  of 
starting  the  machine,  are  incorrect,  as  they  do  not  agree  w'ith  facts; 
these  collectors  have  nothing  to  do  with  the  starting,  their  only 
function  being  to  gather  up  the  charges  produced.  He  "studied  the- 
action  of  such  a  machine  in  the  dark,  and  from  these  observations 
he  shows  how  the  machine  may  be  considered  to  operate.  From 
this  he  found  that  the  output  can  be  increased,  as  also  to  a  slight 
degree  the  voltage,  by  replacing  the  combs  of  ttie  collectors  with 
brushes  sliding  on  the  sectors,  which  are  then  much  more  com- 
pletely discharged. 

MEASURING  THE  EFFICIENCY  OF  A  DYNAMO.  Taeu- 
ber.  "Elek.  Zeit.,"  Sept.  I. — A  description  of  a  test  made  to  de- 
termine the  electrical  losses  in  a  220-kw  three-phase  generator  with 
a  vertical  axis,  coupled  with  a  turbine;  the  object  of  determining 
the  losses  was  to  find  the  efficiency.  Under  the  circumstances  the 
dynamo  could  not  be  uncoupled  from  the  turbine,  and.  moreover, 
the  desi.gn  w"as  such  that  the  water  pressure  in  the  turbine  relieved 
the  pressure  on  the  bearings;  the  generator  could  not,  therefore, 
be  run  without  also  running  the  turbine.  A  motor  whose  efficien- 
cy was  known  or  determined  was  belted  to  the  dynamo  shaft,  and 
the  current  required  for  this  motor  was  measured;  a  diagram  of 
the  connections  is  given.  The  turbine  was  first  brought  to  nor- 
mal speed  by  means  of  water  power,  after  which  the  w-ater  supply 
was  kept  quite  constant  and  the  turbine,  therefore,  generated  the 
power  to  turn  itself,  the  dynamo  and  all  the  friction  and  air  losses 
in  the  dynamo  and  the  small  motor;  the  field  was  then  excited, 
which  reduced  the  speed;  current  was  then  supplied  to  the  motor 
to  bring  the  speed  back  to  the  normal  and  the  electrical  energy 
w'as  measured;  the  results  are  given  in  curves,  which  give  one  of 
the  factors  in  determining  the  efficiency.  Similar  tests  were  then 
made  to  determine  the  copper  losses,  and  the  Foucault  currents 
caused  by  the  armature  current,  the  three-phase  generator  being 
^short-circuited  through  three  amperemeters;  this  gives  the  other 
factor  for  calculating  the  efficiency.  The  motor  was  then  un- 
coupled, and  the  energy  measured  to  bring  it  up  to  the  same  speed 
as  it  had  in  the  tests.  Although  a  change  of  speed  could  not  be 
observed  for  a  less  difTerence  of  energy  than  1000  watts  the  results 
are  not  as  inaccurate  as  it  might  at  first  appear;  the  losses  of  about 
5  per  cent,  were  determined  with  an  accuracy  of  about  8  per  cent., 
so  that  the  efficiency  of  the  generator  was  determined  to  within 
less  than  half  of  one  per  cent. 

USE  OF  QUANTITY  METERS.  Hospitalier.  "LTnd.  Elec," 
Aug.  25. — A  short  article  in  which  he  calls  attention  to  the  advan- 
tages of  quantity  meters  instead  of  the  usual  energy  meters,  un- 
der certain  circumstances.  In  installations  where  the  voltage  is 
practically  constant  the  advantage  is  in  favor  of  the  quantity  meter, 
as  it  does  not  involve  the  loss  of  the  shunt  current,  which  at  5 
w-atts  during  8760  hours  in  the  year  represents  44  kw-hours  of  en- 
ergy; this  is  doubled  in  220- volt  installations.  For  small  powers 
or  small  consumers  it  is,  therefore,  much  better  to  use  the  quantity 
meter.  These  he  then  divided  into  electrochemical  and  mechanical; 
the  former  have  been  gradually  abandoned  and  have  the  disadvan- 
tages that  they  absorb  from  two  to  three  volts  for  a  current  of  5 
amperes;  he  does  not  think  they  will  ever  be  very  satisfactory. 
Among  the  luechanical  meters  he  believes  that  the  motor  meters 
are  incomparably  superior  to  those  involving  clockwork.  In  the 
class  of  motor  meters  two  important  inventions  have  recently  been 
made,  one  a  meter  by  Blondlot.  described  recently  before  the 
French  Academy  (see  "Digest"  Aug.  6  and  20),  and  another  by 
O'Keenan:  descriptions  of  both  of  these  are  promised  in  that  jour- 
nal. 

COMPARISON  OF  LOW  RESISTANCES.  Callendar. 
Lond.  "Elec,"  Sept.  2. — A  reply  to  the  recent  communication  of 
Fisher  (see  "Digest"  last  week).  He  points  out  the  importance  of 
taking  due  precautions  to  avoid  or  eliminate  thermo-electric  efifects 
in  comparing  h.w  resistances;  if  such  a  thermo-electric  voltage 
exists  the  error  w'ill  be  the  same,  whether  the  measurement  is  made 
by  a  potentiometer  or  the  bridge  method;  their  effects  may  be  of 
less  importance  in  current  measurement  with  the  ordinary  poten- 
tiometer than  they  are  in  the  comparison  of  very  low  resistances 
by  any  of  the  methods  under  discussion;  he  illustrates  this  with 
numerical  examples.  It  is  in  the  testing  of  ammeter  shunts,  such 
as  are  used  on  switchboards,  that  errors  due  to  thermal  effects  be- 
gin to  be  of  great  importance. 

ME.\SURING  THE  LENGTH  OF  THE  ARC— Lond,  "Elec. 
Eng.,"  Sept.  2. — Two  brief  descriptions  of  how  the  distances  be- 
tween the  carbons  of  an  ordinary  arc  and  of  the  inclosed  arc  are 
measured;  in  both  the  usual  lens  and  screen  method  is  used. 


LOW  TEMPERATURE  SCALES.  Dickson.  Lond.  "Elec," 
Sept.  2.— A  reprint  of  an  article  from  the  "Phil.  Mag.,"  noticed  ill 
the  "Digest"  July  2. 


APPARATUS  FOR  ILLUSTRATING  CHANGE  OF 
PHASE.  Moreland.  'Elec  Eng.,"  Sept.  8. — An  abstract  of  his 
A.  A.  A.  S.  paper.  He  describes  an  apparatus,  which  consists 
of  a  divided  circuit,  each  branch  of  which  is  a  conductor  stretched 
between  the  poles  of  an  electro-magnet  with  means  for  adjusting 
its  tension  so  that  it  may  be  made  to  vibrate  in  accordance  with 
the  period  of  the  alternating  current.  A  small  mirror  is  attached 
to  one  end  of  each  of  the  conductors,  and  they  are  placed  at  right 
angles  to  each  other,  so  that  a  beam  of  light  is  reflected  success- 
ively from  the  two  mirrors,  one  conductor  being  horizontal  and  the 
other  vertical.  If  only  one  vibrates  a  horizontal  or  vertical  beam 
of  light  will  be  seen;  if  both  vibrate  in  phase,  there  will  be  an  in- 
clined band  formed;  if  an  iron  core  is  introduced  into  one  branch 
of  the  circuit  the  phase  will  lag,  and  the  resulting  figure. produced 
will  be  an  ellipse;  a  similar  result  will  be  obtained  with  a  con- 
denser in  one  of  the  circuits,  but  the  movement  of  the  spot  of  light 
w-ill  be  in  the  opposite  direction.  In  order  to  show  the  direction 
of  motion  the  beam  of  light  is  passed  through  a  small  hole  and 
then  through  a  slit  attached  to  a  tuning  fork,  so  that  the  light  can 
pass  on  the  mirrors  only  in  the  middle  position  of  the  tuning  fork; 
the  time  of  vibration  of  the  tuning  fork  is  adjusted  so  that  it  makes 
one  vibration,  while  the  conductors  make  two,  so  that  instead  of  a 
complete  ellipse  one  sees  only  a  stationary  arc;  if  the  time  of  the 
vibration  of  the  fork  is  then  slightly  increased  the  arc  will  move 
around  slowly  in  the  direction  in  which  the  spot  actually  travels. 

STANDARDS.  Carhart.  "West  Elec,"  Sept.  10,  and  "Science," 
Sept.  9. — A  reprint  of  the  report  on  standards  of  measurements  by'  a 
committee  appointed  by  the  A.  A.  A.  S.  The  determination  of  the 
mechanical  equivalent  of  heat  by  the  electrical  method  gives  larger 
values  than  Rowland's  result,  and  it  thus  created  a  demand  for  the 
redetermination  of  the  ampere  in  terms  of  the  electrochemical 
equivalent  of  silver;  this  redetermination  was  made  for  the  com- 
mittee and  is  described  in  a  paper  to  that  association  by  Guthe;  the 
determination  was  made  with  a  specially  constructed  electro-dy- 
namometer of  large  dimensions,  and  the  value  found  was  0.001H92 
gram  per  ampere  per  second  in  a  used  solution  of  neutral  silver  ni- 
trate made  of  15  parts  by  weight  of  the  silver  salt  to  85  parts  of  dis- 
tilled water;  this  exceeds  Lord  Rayleigh's  value  by  about  one- 
ninth  of  I  per  cent.,  and  would  cause  the  discrepancy  in  the  me- 
chanical equivalent  of  heat  to  disappear.  The  corresponding 
change  in  the  e.  m,  f.  of  the  Clark  cell  will  be  from  1.4342  to  1.4327 
at  15°  C.  Kahle  obtained  the  value  0.0011182  by  using  a  fresh  solu- 
tion, while  Pellat  and  Potier  obtained  the  same  value  as  Guthe. 

SHUNTS  FOR  INSTRUMENTS.— "Amer.  Elec,"  Sept.— An 
illustrated  description  of  a  simple,  convenient  and  accurate  method 
of  making  low  resistance  shunts  of  a  certain  ratio  to  that  of  the  in- 
dicating instrument.  A  fine  wire  is  wound  with  the  desired  num- 
ber of  windings  over  a  plate  of  mica,  the  edges  of  which  are  then 
clamped  between  suitable  terminals,  the  wires  being  then  in  mul- 
tiple arc. 

Telegraphy,  Telephony  and  Signals. 

ACCUMULATOR  INSTALLATION  FOR  TELEGRAPHS. 
Tribelhorn.  "Elek.  Zeit.,"  August  25. — A  brief,  illustrated  descrip- 
tion of  the  plant  at  the  main  telegraph  station  at  Buenos  Ayres. 
The  plant  is  for  seventy  lines  and  twenty  local  circuits.  A  diagram 
shows  the  complete  connections;  there  are  two  batteries  made  up 
of  groups,  of  50  volts  each;  for  the  lower  voltages  there  are  two 
sets  of  batteries  in  multiple;  the  charging  takes  place  while  they 
are  in  action,  the  dynamo  being  driven  by  a  gas  engine.  For  the 
local  circuit  there  is  a  separate  set  of  batteries  in  two  groups  of 
25  volts  each. 

TELEPHONE  SYSTEM.  Montillot.  '-E'Elec,"  Aug.  20  and 
27. — An  illustrated  description  of  the  system  used  by  the  Omnibus 
Company  in  Paris;  a  self-adjusting  pendulum  call  is  used,  and  is 
described  with  the  aid  of  a  good  illustration. 

AUTOMATIC  TELEPHONE  EXCHANGE.— Lond.  "Elec. 
Rev.,"  Sept.  2. — A  brief,  illustrated  description  of  the  Direct  Tele- 
phone Exchange  Syndicate's  system,  which  has  already  been  re- 
ferred to  in  the  "Digest." 


LUMINOUS  SIGN.^L  SWITCHBOARD.  Miller.  "Amer. 
Elec,"  Sept. — In  this  continuation  of  his  serial  he  gives  an  illus- 
trated description  of  such  switchboards,  wdiich  have  now  come 
into  general  use  in  American  telephone  installations. 

SIGNALING  IN  THE  GERMAN  NAVY.  Pontifex.  "Elec. 
Rev.,"  Sept.  14. — .\  reprint  of  the  article  noticed  in  the  "Digest" 
last  week. 

LODGE'S  SYSTEM^OF  WIRELESS  TELEGRAPHY.— 
"Elec  Rev."  and  "El'ty."  Sept.  7. — A  reprint  of  the  article  ab- 
stracted in  the  "Digest"  Sept.  3. 

Miscellaneous. 

ELECTRIC  DEVICE  FOR  h.NABLING  THE  BLIND  TO 
RE.'\D.  Turine.  "L'Fclairage  Elec,"  August  6. — .\  short  article 
suggesting  an  apparatus  by  means  of  which  the  blind  could  be  en- 
abled to  read  printed  or  written  characters.  Five  small  points  like 
the  teeth  of   a  comb  are  to  be  moved  along  the  line  at  a  uniform 
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velocity,  the  space  included  between  the  two  outside,  corresponding 
to  the  height  of  the  letters;  suppose  that  each  time  one  of  these 
teeth  passes  from  white  to  black— that  is,  cuts  the  line  forming  a 
letter — a  momentary  sound  is  produced,  the  pitch  of  which  is  dif- 
ferent for  each  of  the  teeth;  the  succession  of  these  acoustic  sig- 
nals would  then  be  characteristic  of  the  letter  over  which  the  teeth 
have  moved.  The  duration  of  each  signal  is  an  indication  of  the 
time  during  which  the  point  passes  over  the  line  and  the  height  of 
the  note  corresponds  to  the  distance  of  that  point  from  the  base 
line.  He  suggests  making  these  points  of  selenium,  which  will 
cause  the  current  to  be  va'ried  as  the  intensity  of  the  light  falling 
on  it  varies;  different  devices  could  be  used  for  transforming  these 
variations  into  acoustic  signals,  one  form  of  which  he  describes. 
This  system  has  the  advantage  over  the  phonograph,  in  that  the 
reproduction  of  the  phonograph  cylinders  is  an  expensive  and 
slow  process,  and  it  would  require  many  cylinders  to  include  the 
matter  in  a  book. 

ELECTRICAL  INDUSTRIES  IN  BERLIN.— "Elek.  Zeit.," 
August  25. — Reports  from  the  largest  electrical  manufacturers  in 
Berlin  concerning  the  present  development  of  the  industry. 

BIOGRAPHICAL.— The  English  journals,  Sept.  2,  contain  bio- 
graphical notices  of  the  late  Dr.  John  Hopkinson.  The  Lond. 
"Elec.  Rev."  contains  a  good  full-page  portrait;  also  a  tribute  to 
him  from  one  of  his  associates.  The  Lond.  "Elec.  Eng."  contains 
the  best  account  of  the  sad  accident. 

MAGNETIC  SURVEYING  FOR  IRON  ORES.  Norden- 
stroem.  Lond.  '"Elec.  Eng.,"  Sept.  2. — A  reprint  of  an  illustrated 
paper  read  before  the  Iron  and  Steel  Institute  in  Stockholm.  In 
Sweden  magnetic  instruments  have  long  been  employed  on  a  large 
scale  for  discovering  iron  ores,  and  the  instruments  have  reached 
great  perfection. 

CONSTRUCTION  WORKS.— Lond.  ■'Elec,"  Sept.  2.— A  brief, 
illustrated  description  of  the  works  of  the  Davy  Company. 

FRENCH  ASSOCIATION  FOR  THE  ADVANCEMENT 
OF  SCIENCE.  Blondin.  "L'EcIairage  Elec."  Aug.  20.— Ab- 
stracts of  the  electrical  papers  read  at  the  recent  congress  at 
Nantes.  Aug.  4  to  11;  these  papers  are  noticed  in  the  "Digest"  un- 
der their  respective  headings.  Next  year  the  meeting  will  be  at 
Boulogne  and  in  1900  it  will  be  in  Paris. 


Motor-Qenerator  for  Electroplating. 


The  machine  shown  in  the  accompanying  illustration  is  a  motor-generator 
designed  by  the  Jantz  &  Leist  Electric  Company,  222  East  Ninth  Street,  Cin- 
cinnati, Ohio,  for  electrotypers.  It  is  of  the  multipolar  type,  with  spherical 
cast  yoke,  into  which  are  set  laminated  soft  wrought-iron  pole  pieces.  The  field 
coils,  which  are  form-wound,  are  interchangeable. 

The  armature  is  of  the  iron-clad  type,  notched  to  receive  the  windings.  On 
the  motor  end  these  are  form-wound  and  insulated  before  being  placed  in  the 
notches;  on  the  generator  end  the  coils  consist  of  a  bare  copper-wire  cable 
with  a  carrying  capacity  of  1200  amperes  without  heating  more  than  30  degrees 


Kle'-troi'I.ating  Motor-Genkrator. 


C  above  the  »urroundinK  almo4phcrc.  The  bare-wire  windiiiK  i*  used  on  :ic- 
count  of  itft  {{reat  radiating  surface  and  conAcquent  vcniiialion,  besides  bciiiK 
easier  to  handle.  The  armature  winding  is  in  multiple,  the  current  being 
collected  by  four  sets  of  copper-leaf  brusbcs,  held  in  a  rigid  holder.  The 
spring  of  the  copper  insures  a  good,  firm  contact  on  the  face  of  the  commu- 
lator.  The  commutator  is  built  up  of  hard  copper  segments,  with  mica  insuln- 
tion,  there  being  twelve  scitmeiils  to  the  commutator.  On  the  motor  are  used 
carbon  brushes,  set  in  radial  holders,  the  tension  being  adjusted  aulo^tically. 

The  bearings  arc  phosphor  bronze,  self-oiling  and  sett-tiligning,  and  are 
filled  with  glass  sight 

II  is  slated  that  lb'  run  sparkless  from  no  load  to  fu'l  load  with 

out  '"  "  '' '  ■  *"*"  r>f  the  brushes.    Their  principal  con- 

,irii  of  all   the  parts  to  carry  the   full-rAlcfl 

)(,]i,l  I'-.'iling;  the  use  of  the  best  of  material 

and  the  excellence  of  design  and  workmanship.  The  regulation  Is  ellccled  by 
means  ol  a  rheostat  in  the  shunt  circuit  connected  across  the  main  line  termi- 
nals.   Current  is  generated  at  a  pressure  ol  six  volts, 


A  New  Rubber  Wire  Factory. 

■  The  John  A.  lioebling's  Sons  Company  is  now  manufacturing  rubber  insu- 
lated wires  at  its  new  factory  recently  completed  in  Trenton,  N.  J.  The  very 
best  and  latest  machinery  has  been  installed  for  preparing  the  rubber  for  in- 
sulating all  sizes  and  kinds  of  electrical  conductors  from  wires  for  houses  and 
cars,  etc.,  up  to  the  heavy  lead  incased  cables  for  power  and  light  plants,  work- 
ing under  high-tension  currents.  While  hitherto  supplying  rubber  insulated 
wires  in  large  quantities  to  the  trade,  there  has  been  some  disadvantage  in  not 
actually  turning  out  the  product  entirely  from  the  raw  material  at  the  com- 
pany's own  works.  With  every  appliance  in  the  way  of  rolling  mills,  wire 
mills  and  other  machinery  it  became  imperative  for  the  company  to  supply 
its  own  "Roebling"  rubber  wire  to  its  customers,  taking  advantage  of  the 
reputation  of  the  products  of  its  mills.  The  new  factory  is  located  conven- 
iently near  the  other  parts  of  the  electrical  wire  department,  and  has  ample 
shipping  facilities  both  by  rail  and  water.  The  heavy  machinery  is  installed 
on  the  ground  floor  of  a  large  three-story  brick  building  about  60  feet  by  160 
feet.    The  other  floors  are  utilized  for  lighter  machinery,  drying  rooms,  etc. 

The  field  for  rubber  insulation  is  a  large  one,  and  many  varieties  of  con- 
ductors are  manufactured,,  and  the  Roebling  Company  is  now  equipped  for 
handling  everything  of  the  kind  that  is  made. 


Miniature  Enclosed  Arc  Lamp. 

The  miniature  enclosed  arc  lamp  of  the  General  Electric  Company  promises 
another  advance  in  providing  for  the  use  of  arc  light  in  smaller  units  so  that 
it  may  compete  with  oil,  gas  and  incandescent  lamps  in  illuminating  halls,  of- 
fices, display  windows  and  rooms  of  limited  area-  The  illuminating  power  and 
the  current  are  much  less  than  those  of  the  large  lamps,  so  that  several  lamps 
are  not  more  expensive  to  operate  than  one  large  one,  while  by  dividing  the 
total  amount  of  light  required  the  general  illumination  is  greatly  improved. 
The  miniature  arc  lamp  is  also  suitable  for  other  places  where  a  large  arc 
lamp  would  supply  more  light  than  necessary.  It  is  of  the  single  globe  and  re- 
flector type,  the  light  of  the  arc  being  thrown  down  from  the  polished  under 
surface  of  the  reflector. 

This  miniature  arc  lamp,  designed  for  no-volt  direct  current  circuits,  is 
frequently  required  to  operate  at  slightly  higher  or  lower  voltages.  An  adjust- 
able resistance  has,  therefore,  been  provided  in  the  top  of  the  casing,  wliich 
adapts  the  lamp  to  any  line  voltage  from  100  to  120.  The  lamp  takes,  ordinarily, 
2j^  amperes,  but  a  loop  in  the  magnet  coil  permits  an  adjustment  for  3 
amperes.  Seventy-three  to  75  volts  are  required  at  the  arc,  and  when  adjusted 
for  2%  amperes,  with  a  line  voltage  of  no,  the  energy,  at  the  terminals  is  275 
watts.  Adjusted  for  3  amperes  the  energy  is  330  watts.  The  life  is  from  40 
to  45  liours   with  .standard  current,  and   from  35  to  40  hours  with  3   amperes. 


"^ 


MiNiArtiRK  Enclosed  Arc  Lamp  and  Its  Mixiianism. 

The  mechanism  of  the  miniature  arc  lamp  operates  on  the  General  Electric 
carbon-feed  principle.  The  carbon  is  fed  through  a  brass  tube  extending 
through  the  centre  of  the  magnet  coil.  The  double-cam  clutch,  which  operates 
directly  upon  the  carbon,  is  simple  in  its  action  .'Uid  has  few  parts.  Special 
attention  has  been  given  to  the  design  of  the  carbon  holders  and  the  general 
arrangement  of  the  frame  to  facilitate  raiiid  trimming. 
The  principal  dimensions  of  the  lamp  arc: 

Length   over   all 18!^        inches. 

Weight   9yi       pounds. 

Upper  carbon ByixH  inches. 

Lower  carbon aJ^xlj;  inches. 

Inclosing  globe,  top  diameter 2  inches. 

Maximum,   top  diameter 3  inches. 

Uotloni,   top   diameter 1316  inches. 

Ilright   4  inches. 

I'orcclain  shade iixjxiH  inches. 

No  outer  globe  is  used.  Each  lamp  is  arranged  svilb  n  swilih,  so  that  it  can 
he  readily   thrown   in   or  out   nf  circuit. 

.Several  hundred  ol  these  lamps  have  been  introduced  among  central  stations 
in  Ihc  past  sixty  days,  and  there  seems  to  be  an  increasing  demand  for  arc 
lamps  ol  small  and  altractive  design. 
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How  to   Install   Lfghtning  Arresters. 


Mr.  W.  R.  Garton,  president  of  the  W.  R.  Garton  Company  of  Chicago, 
has  been  making  some  very  careful  expcrime^its  on  various  electric  railways 
throughout  the  country  in  the  matter  of  lightning  arrester  installations.  As  a 
result  of  this  work  and  his  observations  lie  suggests  that  some  information  as 
tn  the  proper  method  of  installing  lightning  arresters  would  not  be  amiss,  and 
at  the  same  time  calls  attention  to  some  of  the  improper  methods  practiced. 
"Electric  railway  and  electric  light  comi)anies,"  he  states,  "have  in  their  em- 
ploy men,  classed  as  linemen  or  electricians,  who  are  intrusted  with  the  installa- 
tion of  various  instruments  or  devices  which  are  purchased  for  their  plants. 
It  is  often  the  case  that  these  men  trust  to  their  own  judgment  rather  than  to 
the  judgment  of  the  manufacturer,  and  install  the  apparatus  in  accordance 
with  their  own  ideas.  It  is  not  to  be  said  that  these  men  are  not  oftentimes 
well  versed  and  in  possession  of  valuable  information  gleaned  from  their  own 
practical  experience,  but  it  is  always  better  to  carry  out  the  instructions  of  the 
manufacturer  and  allow  him  (the  manufacturer)  to  shoulder  the  blame  if  the 
operation  of  machines  or  instruments  is  not  satisfactory.  The  writer  has 
found  many  such  cases,  which  explain  the  reason  for  failure  of  lightning  ar- 
resters to  protect  plants,  transformers,  etc.  Lightning  arrester  lead  wires  should 
never  be  curled  or  twisted  around  span  wires  or  tied  into  knots  to  take  up 
the  slack.  If  the  wire  is  too  long  it  should  be  cut  to  the  proper  length  and 
made  as  straight  as  possible.  To  test  lightning  arrester  grounds,  especially  on 
railway  circuits,  a  bank  of  five  lamps  should  be  carried,  and  if,  when  the 
terminals  of  the  lamp  circuit  are  connected  with  the  line  and  ground  terminals 
of  the  lightning  arrester,  the  lamps  come  to  candle  power,  the  ground  can  be 
considered  as  satisfactory.  Otherwise  it  should  be  improved.  As  a  matter  of 
mechanical  protection  gas  pipe  has  been  used  to  cover  the  ground  wire,  and 
in  hundreds  of  instances  has  rendered  the  lightning  arrester  useless,  as  the 
iron  pipe  around  the  wire  acts  as  a  choke  to  the  discharge.  Wherever  ground 
wires  are  run  to  the  ground  through  pipes  they  should  be  connected  to  the 
pipe  through  which  they  run.  This  applies  to  any  wire  in  a  lightning  arrester 
circuit.  Where  installations  have  been  made  in  this  way  I  have  often  advised 
removing  the  insulation  from  the  wire  at  the  top  of  the  pipe  and  driving  a 
wooden  wedge  into  the  pipe  to  force  the  wire  against  the  pipe,  to  keep  it  in 
that  position.  The  ground  wire  should  never  be  alive;  therefore  there  is  no 
danger  from  having  the  wire  connected  with  the  pipe.  Lightning  ar- 
resters which  were  unsatisfactory  with  the  wire  rim  through  the  pipe  have 
proven   very  satisfactory  after  having  made  the  changes  above  spoken  of." 

W.  &  C.  Bipolar  Telephone  Receiver. 


motors  made  by  ihc  A.  Rosenberg  Company,  629  North  Carey  Street,  Baltimore, 
Md.,  are  claimed  to  be  the  best  and  most  efficient  machines  of  this  kind  that 
have  ever  been  put  upon  the  market.  The  motor  has  the  additional  peculiar 
advantage  of  being  adjustable  or  tillable  in  any  direction  wnilc  running. 

The  body  and  stand  being  of  iron  and  finished  in  black,  and  the  ball-and 
socket  joint  being  polished  brass,  the  motor  has  a  very  neat  and  attractive  ap- 
pearance. Leather  packing  rings  are  inserted  between  the  socket  and  the 
clamp  ring,  insuring^  water-tight  joint. 

Th^se  motors  can  be  set  up  anywhere  upon  the  special  bracket  provided,  and 
since  the  ball-and-socket  joint  admits  of  universal  adjustment  the  pulley  can  be 
lined  up  with  a  dynamo,  lathe,  fan,  sewing  machine  and  other  like  machinery, 
and  the  belt  tightened  while  the  motor  is  in  operation.  It  is  never  necessary, 
therefore,  to  cut  ttr  shorten  the  belt  to  take  up  slack,  the  latter  being  taken  up 
by  the  adjustment  of  the  body  of  the  motor. 

These  motors  are  said  to  operate  satisfactorily  by  the  ordinary  house  water 
supply  by  attachment  to  any  faucet  where  there  is  a  pressure  of  25  or  30  pounds 
or  more.  The  7-inch  motor,  which  stands  15  inches  high,  runs  at  over  2000 
r.  p.  m.,  with  50  to  60  pounds  pressure.  It  is  stated  that  these  machines  will  last 
for  years  without  perceptible  wear.  They  are  noiseless  in  operation,  and  require 
practically  no  attention  save  that  necessary  to  oil  the  machine  once  a  day. 

Motors  are  made  7  and  9  inches  in  diameter.  It  is  stated  that  these  machines 
do  not  leak  at  the  bearings,  no  matter  how  far  they  are  tilted  or  how  much  the 
bearings  are  worn. 


Portable  Electric  Pumps. 


The  W.  &  C.  bipolar  receiver,  illustrated  herewith,  has  just  been  placed  upon 
the  market  by  Messrs.  Whitman  &  Couch,  Boston,  Mass.  It  is  said  to  have 
been  pronounced  by  experts  as  perfect  as  any  receiver  ever  produced.  It  will 
enable  many  exchanges  to  improve  their  service  and  reduce  expenses. 

The  firm  claims  that  this  instrument  is  in  permanent  adjust- 
ment and  is  unequalled  in  points  of  construction  and  efH- 
ciency.  In  its  construction  the  magnets  are  made  very  heavy, 
with  brass  spools.  They  are  secured  to  the  pole  pieces  by  a 
bolt,  which  binds  the  two  parts  together  upon  the- brass  bed 
plate.  They  are  then  fastened  to  the  shell  by  two  machine 
screws  at  a  point  so  near  the  diaphragm  that  the  shell  may 
contract  or  expand  without   changing  the  adjustment   of  the 


The  varied  applications  of  electric  power  are  no  more  strikingly  illustrated 
than  in  the  subject  of  this  article.  While  the  combination  has  been  especially 
designed  to  be  used  in  the  California  Winery,  of  Sacramento,  Cal.,  it  is  one 
lliat   may   be  applied   to  various  other  purposes. 

The  outfit  consists  of  a  Westinghouse  Electric  &  Manufacturing  Company's 
type  "G"  alternating-current  induction  motor  of  2-hp  capacity  direct-connected 
to  a  centrifugal  pump.  The  machines  are  mounted  upon  a  suitable  truck,  by 
which  they  are  transferred  from  place  to  place  in  the  operation  of  pumping 
wine  from  one  vat  to  another.  Receptacles  for  electrical  connection  are  pro- 
vided at  convenient  points  throughout  the  winery,  and  the  motor  is  connected 
by  means  of  flexible  cable  to  the  circuit  of  the  Central  California  Electric 
Company,  whose  power  is  generated  at  Newcastle,  30  miles  distant  from  Sac- 
ramento. 

The  simplicity  of  both  pump  and  motor  renders  them  ideal  in  construction. 
The  motor  has  neither  commutator  nor  brushes,  and  there  is  no  connection 
between  the  revolving  part  and  the  electric  circuit.  Beyond  the  occasional 
oiling  of    the  bearings,   no   further  attention   is  required   over  long   periods   of 


e.t£C  tyi?'?io 


Sections  at  Right  Angles  to  Each  Oiiier. 


PoRTAHLE    El.FCTRlC    PL'MT. 


instrument.  The  shell  is  made  of  the  best  rubber.  Its  interior  form  gives  it 
great  strength  and  at  the  same  time  affords  a  close  jacket  for  the  magnet. 
The  pole  pieces  are  of  nickel-plated  brass,  and  the  soft-iron  cores  are  milk-d  oft 
even  and  parallel. 


Water  Motor  for  Driving  Small   Dynamos,  Etc. 


For  small  powers,  such  as  are  needed  for  the  driving  of  small  dynamos  and 
other  light  power  machinery,  water  motors  may  be  used  with  advantage  and 
satisfaction,  and  the  demand  for  an  efficient  motor  of  this  class  has  led  manu- 
facturers to  give  special  attention  to  improvement  in  construction.    The  water 


operation,    and    it    may    be    handled    by    the    most    incNperienced    persons    with 
perfect  safety. 

The  centrifugal  pump  is  peculiarly  adapted  to  handle  liquids  of  whatever 
nature.  It  is  capable  of  pumping  under  the  most  difficult  conditions,  and  will 
handle  hot  or  cold  liquids  successfully,  even  though  they  contain  from  30  to  40 
per  cent,  of  solids.  Thus  it  will  be  seen  that  the  applicability  of  the  device 
extends  beyond  the  luxuries  of  life,  as  in  the  pumping  of  wine,  beer  or  other 
spirits,  to  the  more  arduous  duty  of  pumping  the  dirty  and  muddy  accumu- 
lations in  electric  subway  manholes,  tannery,  liquids,  dyes,  bleaching  solutions, 
vinegar  and  brine  liquids  used  in  pickling,  and,  in  fact,  is  applicable  to  a 
multitude  of  services  in  the  arts  and  manufactures  in  which  it  is  destined  to 
be  a  permanent   economic   feature. 
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Jfinancial  IfntelliQence. 


THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  Chicago,  cer- 
tified to  an  increase  of  capital  stock  from  $100,000  to  $130,000. 

THE  WEST  END  STREET  RAILWAY  COMPANY  has  declared  a  semi- 
annual dividend  of  3^-2  per  cent.,  payaole  September  17. 

•THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,   of  Brooklyn, 
has  declared  a  quarterly  dividend  of  ij^  per  cent.,  payable  October  i. 

THE  STOCKHOLDERS  of  the  American  Telephone  &  Telegraph  Com- 
pany at  a  special  meeting  on  September  8  voted  to  increase  the  company's 
capital  stock  from  $20,000,000  to  $25,000,000. 

GENERAL  ELECTRICS  NEW  STOCK.— Dealings  were  made  on  the 
New  York  Stock  E.xchange  on  September  15,  for  the  first  time,  in  the  reduced 
capital  stock  of  the  General  Electric  Company.  The  new  stock  sold  at  78@7S;4, 
and  the  old  at  465^. 

THE  WESTERN  UNION  TELEGR.\PH  COMPANY  has  declared  a  quar- 
terly dividend  of  1%  per  cent.,  payable  October  15.  The  company's  report  for 
the  quarter  ending  September  30  shows  the  following  results:  Revenues  (esti- 
mated) $1,550,000,  a  decrease  of  $153,851  as  compared  with  the  actual  revenues 
last  year;  interest  $224,500,  increase  $82;  balance  $1,325,500,  decrease  $153,933- 
Dividends  $1,216,990,  increase  $18.  Surplus  $108,510,  decrease  $i53.95i.  Previous 
surplus  $7,963,235,  increase  $315,694-    Total  surplus  $8,071,745,  increase  $161,743. 

THE  GENERAL  ELECTRICS  CAPITAL  REDUCTION.— A  Boston  dis- 
patch to  the  "Wall  Street  Journal"  on  Friday  last  conveyed  the  information 
that  the  differences  between  the  directors  of  the  General  Electric  Company  and 
the  committee  of  the  preferred  stockholders  opposing  the  capital  reduction  plan 
have  been  adjusted.  The  10,000  shares  of  preferred  stock  deposited  with  the 
American  Loan  &  Trust  Company,  under  agreement  with  the  preferred  stock- 
holders' committee,  have  been  sold,  subject  to  depositors'  approval,  to  a  syn- 
dicate of  gentlemen  who  are  interested  in  seeing  the  reorganization  plan  of 
the  company  carried  through  without  delay. 

THE  REPORT  OF  THE  METROPOLITAN  STREET  RAILWAY  COM- 
PANY, of  New  York,  for  the  year  ended  June  30  shows  the  following  re- 
sults: Gross  earnings  $9,938,050,  an  increase  of  $1,049,701,  as  compared  with  the 
gross  earnings  in  1897;  operating  expenses  $5,300,436,  an  increase  of  $490,201;  net 
earnings  $4,638,069,  increase  $559,50o;  other  income  $647,297,  an  increase  of  $99,- 
768;  total  $5,285,366,  increase  $659,268;  fixed  charges  $3,439,796,  increase  $252,821; 
balance  $1,845,570,  increase  $406,447-  Dividends  $1,500,000,  increase  $300,000.  leav- 
ing a  surplus  of  $345,570.  an  increase  of  $106,447-  Cash  on  hand  $2,399  000,  in- 
crease $2,103,987.  Profit  and  loss,  surplus  $1,638,267.  inrrri.e  ?3os,779.  Better- 
ments $1,500,799   decrease  $14.654-  . _ 

Special  Cortesponbence. 
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THF  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS  has 
obtained  temporary  notoriety  through  the  finding  of  one  of  its  old  style 
'inn  upon  the  body  of  a  dead  woman  discovered  last  Wednesday  in  the  woods 
near  Staplelon.  Statcn  Island.  The  woman,  who  is  supposed  to  have  com- 
mitted fiuicidc.'had  nothing  about  her  person  that  would  lead  to  her  identifi- 
cation and  it  w.n  thought  that  the  discovery  of  the  A.  I.  E.  E.  pin  would 
be  a  iiicp  in  clearing  up  the  roy«tery  surrounding  the  case.  This  clue,  however, 
amounlc.1  to  nothing,  a.  there  are  plenty  of  other  pins  just  like  it  worn  by 
mcmbcri  of  the  innlitute.  TIic  old  pin  was  supposed  to  be  kite-shaped,  but  it 
„„t„cd  a  coffin  as  much  a>  it  suggested  a  kite,  and  that  one  of  these  re- 
minders ol  the  end  of  material  existence  should  be  found  on  a  dead  body  ^s 
a  rather  odd  circumstance. 

VAl  UABLF,  WHISKERS  AND  HAIR— Mr.   Max  Meyer  has  brought   an 
action  against  the  Unilcd  Slates  Elcctric.M  Supply  Comp.my  of  this  city  to  re- 
over  $10000  damages  for  the  loss  of  his  whiskers   and  also  the  hair  on  the  right 
"^idc  ol  his  head.    He  had  charge  of  the  company's  X-ray  cxhijiil  iil  the  Elec- 
I'ical   Exhibition   at  Madison   Square  fiarden   last    May    and   believes  that  the 
!u»e  of  bis  aflliclion  was  due  to  the  handling  ol  the  fluoroscope.    Mr.  Meyer 
Vi'ntes  that  after  about  ten  days  he  fell  a  peculiar  itching  on  the  right  side  of 
".'    ,^,^,,  '     jij,  (ace  odrrwnrd  began  to  shrivel,  and  his  beard,  linir  and  mus. 
"he  on  the  right  side  began  to  drop  off.    A  i.liysicinn  told  him  llint  the  right 
'"d     ol  his  body  had  been  "cooked."  and  Mr.   Meyer  asserts  that  the  cuuking 
"  '  done  by  the  fluoroscope  which  he  handled  at  the  exhibition.     He  asterls 
Jba'l  the  company  should  have  warned  him  ol  the  danger  allcnding  the  exhibi- 
tion ol  X-f»yt- 
OVERTIME  ON   THE   nUOOKLVN   TROLLEY    ROAU.S.-  It    Is  alleged 
,,-   ,,(  il,c    I'.t,.  11,11    irnllry  companies  nrc  compelled   In  work 
DislricI  Assembly  No.  jf,   Knighls  of 
'ifface  railway   cmployccJt.   has   taken    the 
1.  ..I  iliiii  body  called  upon  DisiriclAllorney  Marrau 
action   could  he  taken   to  bring  about   a  closer  ad- 
liw  rcg'il.iiing  the  working  hours  ol  railroad  employees.    The 
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I'cnaky  fur  a  violation  uf  ihe  law  is  a  liue  of  not  less  tlian  $300  nor  more  tlian 
$1000.  It  was  decided  that  the  District-Attorney  should  bring  the  matter  to 
the  railroad  companies'  attention,  as  it  was  possible  that  they  had  misunder- 
stood the  statute.  There  seemed  to  be  a  disposition  on  the  part  of  the  men 
to  bring  about  an  amicable  settlement  of  their  grievances. 

THE  NASSAU  AND  BROOKLYN  RAPID  TRANSIT  COMPANY  MAY 
CONSOLIDATE. — It  is  stated  that  negotiations  are  in  progress  in  Brooklyn 
looking  to  either  a  consolidation  of  the  Nassau  Electric  Railroad  Company  and 
the  Brooklyn  Rapid  Transit  Company,  or  a  long  lease  of  the  former  by  the 
latter.  It  was  reported  that  the  Rapid  Transit  Company  on  Saturday  last 
purchased  more  than  half  of  the  stock  of  the  Nassau  Company.  This,  however, 
does  not  include  the  holdings  of  Albert  and  Tom  L.  Jalinson  and  P.  H.  Flynn. 
The  attitude  of  these  three  interests  toward  the  consolidation  plan  seems  to 
be  uncertain.  It  is  stated  that  the  Johnsons  will  not  sell  unless  their  holdings 
are  purchased  in  their  entirety;  another  report  is  that  they  will  sell  at  their 
price.  On  the  other  hand  Mr.  Flynn,  it  is  stated,  is  unalterably  opposed  to 
allowing  the  Rapid  Transit  Company  to  get  a  lease  of  the  Nassau  lines  or  to 
consolidation  under  any  circumstances.  The  Rapid  Transit  people  believe  that 
if  they  can  obtain  control  of  two-thirds  of  the  stock  they  could  secure  the 
desired  lease  or  consolidation,  but  how  they  aie  to  get  the  necessary  additional 
number  of  shares  to  accomplish  this  result  is  yet,  according  to  reports,  a  ques- 
tion for  the  future  to  determine.  The  plan  to  combine  the  Brooklyn  railway 
interests  has  been  talked  of  for  a  long  time.  Ex. -Gov.  Roswell  P.  Flower  and 
his  associates,  wlio  control  the  Rapid  Transit  Company,  have  been  in  favor  of 
the  combination,  and  believe  that  it  will  not  only  result  in  increased  earnings, 
but  in  better  transportation  facilities  for  the  general  public.  It  is  said  that 
the  Brooklyn  companies  were  all  sounded  some  time  ago  and  that  negotiations 
for  the  absorption  of  the  Coney  Island  and  Brooklyn  road  are  now  under 
way.  It  has  been  said  that  the  Rapid  Transit  folks  have  even  the  absorption 
of  the  elevated  railroads  in  mind.  Negotiations  were  .started  some  time  ago, 
but  abruptly  broken  off.  However,  they  are  reported  to  be  in  such  condition 
that  they  can  be  taken  up  again  at  any  time.  It  has  been  estimated  that  the 
combination  of  all  of  the  transportation  facilities  in  Brooklyn  would  result  in  a 
great  saving  of  expenses.  Where  the  lines  compete  a  greatly  decreased  number 
of  cars  might  do  the  business,  and  the  jam  on  the  bridge  could  be  lessened 
without  seriously  affecting  the  convenience  of  the  public.  It  is  said  that  the 
saving  in  power  would  alone  amount  to  half  a  million  or  more  dollars  a  year 
if  the  Nassau  road  could  be  absorbed. 


Philadelphia   Note. 


Branch  OflBce  of  The  Electrical  World,  1 
929  Chestnut    .Street.         V 
PHIL.-\t)ELPHlA,  Pa.,  September  IT,  1898.      \ 
PAPERS   ON   RAIL   BONDING  AND   THE   STORAGE   BATTERY.— A 
meeting  of  the  electrical   section  of  the  Franklin   Institute  will   be  held   at  8 
o'clock  on  the  evening  of  September  27.    Two  interesting  papers  will  be   pre- 
sented,  one  by   Mr.   W.   E.   Harrington   on  the  subject,   "Rail    Bonding,   with 
Special   Reference  to  Cast-Weld  Joints,"  and  the  other  entitled   "The   Present 
Status  of  the  Storage  Battery,"  by  Mr.  Herbert  Lloyd. 


Buffalo  and  Niagara  Falls  Notes. 


Bl'r--I--ALo,  N.  Y.,  September  17,  I89H. 

THE  CATARACT  l't)\VEK  &  CONDUIT  COMPANY,  which  delivers  all 
power  from  the  Niagara  tunnel  to  outlying  towns,  is  now  assured  of  the  needed 
franchises  in  both  Tonawandas.  These  towns  always  insi.slJ|sT  an  agreement  to 
make  rates  lower  than  those  for  towns  on  longer  lines. 

LOCKPORT  is  to  have  a  power  line  direct  from  the  Nlag.-ira  tunnel.  The 
changing  of  the  line  of  the  Eric  Railroad  from  Tonawanda  to  that  city  into 
an  clcclrlc  line  makes  it  easy  to  carry  the  ethics  to  Lockport,  and  this  will  be 
^nc  soon.  The  stepping  down  of  the  11,000-volt  current  will  be  efTectcd  in 
the  transformer  station  at  North  Tonawanda,  now  building.  The  consumers  of 
current  generated  in  Lockport  arc  eager  for  the  cheaper  current. 

IT  WAS  ANNOUNCED  some  days  ago  that  the  Buffalo  North  Main  Street 
&  Tonawanda  trolley  line  had  been  abandoned  and  would  be  taken  up  at  once. 
This  line  was  built,  as  were  other.s,  as  a  part  of  «  land  scheme,  but  when  the 
boom  went  to  pieces  the  road  fell  into  the  Land  of  Ihe  General  ICleelric  Com- 
pany, no  doubl  to  meet  ils  demands  for  apparatus  and  supplies.  Mr.  (i. 
Morgan,  ol  Tonawanda,  Is  mannK>iiR  'be  toiid  for  Ihe  company,  and  il  is  now 
slated  by  the  company  that  the  story  of  abnndonmciit  is  prrniaiiin..  Thi-  ro;ul 
Iherelorc  may  be  given  a  Iiirther  lease  ol  life. 
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Chicago  Note. 


Branch  OlDcc  of  Thk  Klm  tkical    Woklp, 
Oao  MnnHilnock  Mulldlng. 
CmCAOO.  Ill  .  Sipli-niber  HI,  l(i|IH. 
MI.SSKS    J.   A.   WILLIAMS  and   B.   S.   Chninberlin.   presidrnt   aiwl  general 
iiinnngrr   and    secrclary    and    Irrusurer,   respectively,    of    ihe    Williams    Electric 
Company,  Clcvclantl,  Ohio,  paid  Chi-.i".  "  v...i   ,l,„inK  il><-  pnscm  week. 
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St.  Louis  Notes. 


St.  Louis.  Mo..  September  15. 1898. 

THK  CITIZENS'  KLECTRIC  LIGHT  &  POWER  COMPANY  will  finish 
the  work  of  laying  its  conduits  next  Saturday  night,  and  will  then  be  ready  to 
erect  a  power  house. 

ON  SUNDAY  last  the  Kinloch  Telephone  Company  erected  some  poles  in 
an'aristocratic  portion  of  the  city,  over  which  work  the  residents  threaten  to 
go  to  law.     lleing  Sunday  the  residents  could  not  get  an  injunction. 

THE  CITIZENS"  ELECTRIC  COMPANY  will  not  be  under  the  neces- 
sity of  erecting  poles  over  the  city,  as  it  has  leased  cross-arm  privileges  from 
the  Kinloch  Telephone  Company.    The  Kinloch  Company  has  some  9500  poles. 

THE  STRIKING  LINEMEN  and  men  who  are  still  at  work  for  the  electric 
companies  came  into  conflict  with  one  another  several  times  last  week.  On 
two  or  three  occasions  the  fights  were  so  serious  that  the  police  were  called 
out. 

THE  MLSSOL'RI-EDISOX  ELECTRIC  LIGHT  &  POWER  COMPANY 
put  eighteen  men  to  work  this  week  in  different  parts  of  the  city.  These  men 
were  brought  from  Kansas  City  to  take  the  place  of  the  striking  linemen. 
There  are  more  on  the  way  here  from  Kansas  City  and  Toledo. 

THE  NEW  TELEPHONE  SERVICE.— The  Kinloch  Telephone  Company's 
service  will  open  October  i.  Four-fifths  of  the  number  of  connections  on  the 
switchboard  have  been  tested,  and  the  rest  will  be  tested  within  the  coming 
week,  leaving  nothing  to  be  done  except  to  break  in  the  "hello"  girls,  which 
is  10  be  done  gradually. 

RECEIVER  F.  B.  BROWNELL.  of  the  People's  .Railway  Company,  has 
filed  a  report  for  the  month  of  August,  showing  that  the  road  has  been  oper- 
ated at  a  profit  during  the  month.  The  cash  on  hand  August  3:  was  $10,491.57. 
The,  bill  due  amounted  to  $679.65,  and  the  wages  amounted  to  $353:^.15,  leaving 
«Bsh  resources  of  $6279.77. 


Pacific  Coast  Notes. 


SAN  Francisco.  Cal..  September  11.  1898. 

M  U.  DANIEL  MASON,  construction  engineer  for  the  Sprague  Electric  Com- 
pany, who  has  spent  the  greater  part  of  the  past  two  years  on  this  coast  in 
connection  with  elevator  work,  recently  left  for  Chicago  and  the  East. 

THE  LATEST  FAD  of  wealthy  residents  along  the  shores  of  Lake  Merritt 
in  Oakland,  Cal.,  is  to  erect  searchlight  towers,  from  which  they  produce 
spectacular  effects  by  sweeping  the  lake  and  the  neighboring  country  side 
with  powerful  rays  of  white  Jight. 

THE  SHEEP  RANCH  MINE  COMPANY,  of  California,  is  said  to  have 
closed  a  contract  with  the  Westinghouse  Electric  &  Manufacturing  Company 
for  the  installation  of  a  two-phase  electric  transmission  plant,  having  a  ca- 
pacity of  5000  horse  power.     Water  power  will  be  utilized. 

THE  UNITED  STATES  SIGNAL  SERVICE  is  constructing  a  telephone 
system  up  Mount  Tamalpais,  13  miles  from  San  Francisco.  A  station  was 
established  a  short  time  ago  at  the  summit,  and  the  observer  will  soon  be  able 
to  announce  by  telephone  sudden  changes  of  weather,  etc. 

OWING  TO  the  delay  in  approval  of  the  franchise  for  the  Hawaiian  cable 
line,  it  is  said  the  Pacific  , Cable  Company  has  been  con.sidering  a  plan  to  lay 
a  cable  from  Alaska  and  not  touch  the  Hawaiian  territory.  It  is  estimated  that 
a  cable  could  be  laid  to  reach  Australia  and  the  Philippines  and  terminate  in 
China  for  $5,000,000,  while  an  additional  expense  of  $7,000,000  would  be  incurred 
if  the  cable  should  touch  at  Honolulu. 

THE  FORTY-FIVE  CONSOLIDATED  MINING  COMPANY  recently 
let  contracts  for  the  erection  of  a  concentrator,  having  a  daily  capacity  of  75 
tons  of  ore,  in  the  Sultan  mining  district,  Washington.  An  electric  transmis- 
sion system  will  be  installed,  crossing  the  Williamson  Creek  Valley.  A  Tuthill 
water  wheel  will  be  installed  to  drive  the  generator,  at  Copper  Lake  Falls.  Ore 
16  now  being  taken  out  in  small  quantities. 

MR.  CHARLES  F.  SCOTT,  chief  electrician  of  the  Westinghouse  Com- 
pany, recently  made  a  tour  of  the  Pacific  Coast,  during  which  he  inspected  the 
headworks  at  Snoqualmie  Falls,  Wash.,  where  his  company  will  install  four 
igoo-kw  generators  for  the  Snoqualmie  Falls  Power  Company.  The  generators 
will  be  placed  at  the  bottom  of  the  shaft,  300  feet  below  the  surface  of  the 
ground.    The  water  will  be  piped  to  the  direct-connected  wheels. 


Canadian  Notes, 


OiTAWA,  Ont.,  September  IB,  1898. 

MR.  J-  VV.  POUl'OKE,  M.  P.  (or  Pontiac.  is  negotiating  with  an  Ameri- 
•an  syndicate,  capitalized  at  $5,000,000,  to  erect  smelters  at  Ottawa  and  on  the 
Georgian  Hay  in  connection  with  the  Ottawa  ship  canal.  In  relation  to  this,  a 
gentleman  is  in  this  city  to  patent  an  electrical  smelter. 

THK  BIG  l'"AIK  at  Toronto,  Ont.,  proved  a  bonanza  to  the  electric  street 
railway  of  the  city.  The  total  number  of  passengers  carried  during  the  fair 
was  1,879.298.  exclusive  of  transfer  passengers.  The  increased  earnings  ex- 
ceeded those  of  last  year,  during  the  same  period,  by  $15,167. 

THE  CITY  COUNCIL  of  Toronto,  Ont.,  has  accepted  the  tender  of  the 
Sprague  Electric  Company  of  New  York  for  the  supply  of  three  electric  ele- 
vators, with  the  plant  for  five,  for  the  new  municipal  buildings  of  Toronto. 
The  architect  states  that  the  electric  plant  will  operate  300  or  400  lights  in  addi- 
tion to  the  power  retiuired  for  running  the  elevators. 

A  JUDCIMENT  has  been  delivered  by  Judge  I-oranger,  at  Montreal,  which 
declares  that  the  rolling  stock  of  the  Montreal  Street  Railway,  its  rails,  wires 
and  poles  are  subject  to  assessment  for  municipal  purposes.  Hitherto  they 
fcavc  not  been  taxed.  The  recent  decision  of  the  Ontario  courts,  declaring 
the  right  of  the  city  of  Toronto  to  assess  such  rails,  wires  and  poles,  has  had 
the  effect  of  stirring  up  an  agitation  in  Montreal,  resulting  in  the  judgment  re- 
ferred to. 


THE  RUVAL  ELECTRIC  COMPANY,  of  Montreal,  will  hold  a  special 
meeting  on  October  18  next  for  the  purpose  of  authorizing  an  issue  of  pre- 
ferred stock  and  the  acquisition  of  shares  in  the  Chambly  Manufacturing  Com- 
pany for  an  additional  amount  of  $100,000.  The  Royal  Company  has  heretofore 
been  paying  4'/^  per  cent,  on  its  mortgage  bonds,  and  a  higher  rate  of  interest 
for  its  customers'  paper.  The  company's  credit  being  excellent,  any  money 
required  can  be  obtained  in  England  at  a  much  lower  rate  of  interest,  and  the 
board  deems  it  in  the  interest  of  the  shareholders"  to  avail  themselves  of  that' 
credit,  instead  of  issuing  common  stock  at  once  for  all  the  money  needed, 
which  stock  would  carry  8  per  cent,  dividend. 

English  Notes. 


(From  Our  Special  Correspondent.) 

London.  September  7,  I89». 

MR.  BRUSH'S  NEW  GAS.— Considerable  scepticism  is  shown  on  this  side 
of  the  Atlantic  as  to  Mr.  Brush's  discovery  of  new  gases.  Had  he  contented 
himself  with  the  discovery  of  a  single  new  constituent  of  the  atmosphere  he 
would  not  have  been  so  severely  criticised.  But  serious  doubts  are  entertained 
as  to  his  "periodic  group  of  new  elements,"  which  is  announced  by  cable. 

THE  DEATH  OF  DR.  JOHN  HOPKINSON.-The  news  of  the  sad 
death  of  Dr.  John  Hopkinson  will,  of  course,  have  reached  New  York  by  cable. 
His  loss  is  very  keenly  felt  in  the  whole  electrical  profession.  He  was  not  only 
a  distinguished  scientist,  but  was  foremost  in  the  ranks  of  dynamo  designers 
and  consulting  engineers.  He  was  loved  and  respected  .by  all  who  came  in 
contact  with  him,  and  deep  sympathy  is  felt  with  his  widow  and  children,  as 
well  as  with  his  parents,  who  are  still  living,  and  his  brothers.  The  funeral 
took  place  at  Territet,  Switzerland,  on  Friday  last.  It  was  first  intended  to 
have  the  funeral  in  Dr.  Hopkinson*s  native  town,  and  the  Institution  of  Elec- 
trical Engineers  proposed  to  send  representatives.  In  the  circumstances  they 
had  to  be  content  with  sending  a  wreath  and  passing  a  special  resolution  of 
sympathy. 

OBITUARY.— News  has  just  come  to  hand  of  the  death  of  Col.  Henry  Lake 
Wells,  C.  1.  E.,  R.  E.,  director  of  the  Persian  section  of  the  Government  tele- 
graphs, of  enteric  fever.  He  died  at  Karachi  on  August  21  last,  after  an  illness 
of  only  six  days.  Colonel  Wells'  career  was  a  most  distinguished  one.  After 
efficient  service  in  the  Afghan  campaign  of  1878-79,  he  was  appointed  assistant 
director  of  the  Persian  section  of  the  Government  telegraphs,  and  in  1885  was 
promoted  to  the  post  of  director.  He  was  frequently  mentioned  and  praised 
in  Government  dispatches,  and  was  considered  one  of  the  best  officers  in  the 
service.  He  showed  admirable  spirit  and  set  a  thorough  good  example  during 
the  cholera  epidemic  of  1893.  Among  other  recognitions  for  his  services  in 
Persia  he  received  the  sword  of  honor  from  the  late  Shah  and  a  valuable  dia- 
mond ring  from  the  present  Shah.  A  paper  on  "Telegraphs  and  Trade  Routes 
in  Persia"  was  contributed  by  him  to  the  Society  of  Arts  in  1894.  The  deceased 
leaves  a  widow  and  five  children. 

THE  1898  MEETING  OF  THE  BRITISH  .\SSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE.— The  annual  B.  A.  meeting  opens  to-day 
at  Bristol  with  the  presidential  address  by  Sir  William  Crookes,  F.  R.  S. 
A  number  of  most  interesting  papers  are  down  for  reading  in  Section  A 
(mathematical  and  physical  science)  and  in  Section  G  (mechanical  science), 
these  two  sections  being  under  the  presidency  of  Professors  W.  E.  Ayrton, 
F.  R.  S.,  and  Sir  John  Wolfe-Barry,  F.  R.  S.,  respectively.  In  the  latter  sec- 
tion I  may  mention  the  following  papers:  "Some  of  the  Mechanical  and  Eco- 
nomic Features  of  the  Coal  Question,"  by  T.  Forster  Brown;  "Description  of  an 
Instrument  for  Measuring  Small  Torsional  Strains,"  by  E.  G.  Coker;  *'A  New 
Instrument  for  Drawing  Envelopes,  and  Its  Application  to  the  Teeth  of  Wheels 
and  for  Other  Purposes,"  by  H.  S.  Hele-Shaw;  "Electric  Power  in  Wijrkshops," 
by  A.  Siemens;  "The  Application  of  the  Electric  Motor  to  Small  Indus- 
trial Purposes  and  Its  Effects  on  Trade  and  on  the  Community  Generally," 
by  A.  H.  Gibbings;  "Electric  Power  and  Its  Application  on  the  Three-Phase 
System  to  the  Bristol  Carriage  and  Wagon  Works,"  by  W.  Geipel;  "Notes  on 
the  Electric  Lighting  System  at  Bristol,  with  Special  Reference  to  Auxiliary 
Plant,"  by  H.  Faraday  Proctor;  "Corrosion  of  Gas  and  Water  Mains  by  Eartlt 
Currents  from  Electric  Tram  Lines,"  by  Prof.  J.  A.  Fleming;  "Combined 
Electric  Lighting  and  Power  Plant  for  Docks  and  Harbors,"  by  T.  G.  W. 
Aldridge.  and  "Electric  Canal  Haulage,"  by  A.  H.  Allen.  Among  the  papers 
down  for  Section  A  are  two  by  Professor  Ayrton 's  students.  The  one  of 
these  which  will  awaken  most  interest  is  by  Messrs.  Cahen  and  Donaldson,  and 
contains  a  comparison  of  the  two  methods  of  charging  secondary  batteries,  vii., 
at  constant  potential  and  constant  current.  The  conclusions  in  this  paper  will 
no  doubt  be  of  considerable  practical  as  well  as  theoretical  importance,  espe- 
cially in  the  application  of  the  secondary  cell  to  traction  work.  Another  paper 
is  by  Mr.  Maurice  Solomon  on  "A  Determination  of  the  Temperature  Co- 
efficients of  Two  lo-Ohm  Standards."  In  connection  with  this  section  there  is 
to  be  an  international  conference  on  "Terrestrial  Magnetism  and  Atmospheric 
Electricity,"  under  the  presidency  of  Prof.  A.  W.  Rucker.  M.  S.,  D.  Sc,  which 
I  expect  will  bring  forth  some  useful  information  on  this  subject.  On  Mon- 
day evening  a  discourse  is  to  be  delivered  by  Mr.  Hugh  Jackson  on  "Phos- 
phorescence." A  number  of  excursions  to  places  of  interest  in  the  neighbor- 
hood of  Bristol  will  be  made  on  the  afternoon  of  Saturday  next  and  on  Thurs- 
day, the  15th  inst.  


(Benetal  IFlewe. 


New  Incorporations. 


THE  HOME  TELEPHONE  COMPANY,  Woodruff,  S.  C,  has  been  formed 
by  E.  F.  Pearson,  president;  L.  H.  Irby,  secretary;  S.  J.  Workman,  treasurer. 

THE  MISSOURI  &  ILLINOIS  TELEPHONE  COMPANY,  Meyer,  111., 
has  been  formed  with  a  capital  stock  of  $;soo<  The  incorporators  are  O.  C.  Clay. 
W.  B.  Henton  and  H.  C.  Chinn. 

THE  LEWISTON  &  GREENE  TELEPHONE  COMPANY  has  been  in- 
corporated at  Portland,  Me.,  with  a  capital  stock  of  $10,000.  The  officers  are: 
President,  William  Williams,  Monmouth;  treasurer,  Walter  H.  Bean,  Lcwistoo. 
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THE  MIDLAND  TELEPHONE  COMPANY,  Kimbrac,  Minn.,  has  been 
incorporated  with  a  capital  stock  of  $50,000.  Among  those  interested  in  the  new 
company  are  C.  J.  bmalhvood,  Daniel  Shell  and  H.  N.  Douglass,  of  Worthing- 
ton;  Charles  Mylius,  L.  M.  Kaplan  and  A.  M.  Becker,  of  Adrian. 

THE  AMERICAN  INDIES  COMPANY  has  filed  articles  of  incorporation 
with  the  Secretary  of  State  at  Trenton,  N.  J.,  with  a  capital  stock  of  $18,000,000. 
The  purpose  of  the  company  is  to  build  and  operate  electric  plants,  telegraph,  ■ 
telephone,  steamship  and  railway  lines,  to  conduct  real  estate  and  mining  opera- 
tions and  to  carry  on  business  in  a  number  of  other  branches  in  Cuba  and 
Porto  Rico.  The  incorporators  are  Thomas  Dolan,  P.  A.  B.  Widener  and 
W.  L.  Elkins,  Philadelphia;  Thomas  F.  Ryan,  Frederick  P.  Olcott,  A.  N. 
Brady,  R.  A.  C.  Smith,  Henry  D.  Macdona,  N.  Ceballos,  Guillermo  de  Zaldo, 
H.  P.  Booth  and  H.  G.  Runkle. 

The  Telegraph  and  Telephone. 


KANSAS  CITY,  MO.— The  purchase  of  a  fire  and  police  alarm  system  in 
this  city  is  contemplated. 

PAOLA,  KAN.— The  franchise  of  the  Osawatomie  Telephone  Company  has 
been  assigned  to  the  Paola  Telephone  Company,  and  the  exchanges  of  the  two 
cities  are  now  under  one  management. 

SAN  DIEGO.  CAL.— The  Sunset  'Telephone  Company  is  preparing  to  put 
up  a  fine  system  of  poles  and  wires  at  Coronado.  A  submarine  cable  has  also 
been  piu-chased  to  be  laid  under  the  bay. 

RENOVO.  PA.— The  Central  Pennsylvania  Telephone  &  Supply  Company 
has  begun  the  work  of  constructing  a  telephone  line  between  Lock  Haven 
and  Renovo.  It  is  expected  to  have  the  line  completed  in  from  six  to  eight 
weeks. 

GREELEY,  I.\.— The  Bishop  Telephone  Company,  of  Central  City,  la., 
has  completed  its  line  to  Greeley.  This  will  give  the  public  direct  connection 
■with  630  'phones  in  Cedar  Rapids,  500  in  Waterloo,  150  in  Manchester  and  150 
in  Laport  City. 

CANISTEO,  N.  Y.— The  Jasper  &  Canisteo  Telephone  Company  has  been 
organized,  with  the  following  officers:  President,  Chauncey  E.  Brown;  vice- 
president,  John  H.  Strait;  secretary,  Willis  A.  Schenck;  treasurer,  Leslie  D. 
Whiting.     Poles  are  being  set  and  the  line  will  be  opened  about  October  i. 

HOUSTON,  TEX.— The  Southwestern  Telephone  &  Telegraph  Company  has 
received  a  carload  of  material  at  this  place  for  the  construction  of  another 
territorial  line  between  Temple  and  Belton.  There  are  now  two  lines  between 
the  two  places,  but  the  great  amount  of  business  between  them  requires  another 
which  will  be  erected. 

PORTAGE,  WIS.— The  Central  Wisconsin  Long  Distance  Telephone  Com- 
pany has  been  organized  in  this  city.  It  will  build  a  line  to  Westfield,  Oxford, 
Montello,  Packwaukee  and  Endeavor,  and  will  extend  it  to  points  in  Adams 
County.  The  officers  arc:  C.  A.  Colonius,  president;  J.  II.  Bryan,  secretary 
and  treasurer;  F.  E.  Bell,  general  manager. 

BOSTON,  MASS.— The  statement  of  the  output  of  instruments  by  the  .Ameri- 
can Bell  Telephone  Company  for  the  month  ended  August  20  shows:  Gross  out- 
put 24,863,  increase  9,096;  returned  12,022,  increase  1,868;  net  output  12,841,  m- 
crease  7,228.  From  December  21  to  August  20:  Gross  output  212,747,  increase 
69,202;  returned  95,328,  increase  33,327;  net  output  117,419,  increase  35,875.  To- 
tal output  August  20  1,036,541,  increase  182,370 


Electric  Light  and  Power. 


SHELBINA,  MO. — The  citizens  of  this  place  have  voted  lo  issue  $5000  in 
bonds  for  the  establishment  of  an  electric  light  plant. 

WOOSTER,  OHIO.— a  special  election  is  called  for  October  3  to  vole  on 
the  question  of  issuing  $25,000  in  bonds  for  the  purpose  of  building  a  municipal 
lighting  plant. 

RICHLAND  CENTRE,  WIS.— The  City  Council  is  contemplating  the  erec- 
tion of  an  cleclric  plant  for  the  purpose  of  lighting  the  streets  of  the  city,  and 
a  committee  has  been  appointed  to  draw  up  plans  to  that  end. 

SHERMAN,  TEX.— The  Commissioners  of  Public  Works  met  and  decided. 
after  di-Mivsing  the  enlargement  of  the  city  street  light  system,  to  purchase  an 
Addition.'il  'Ijnamo  capable  of  running  eighty  arc  lights  of  2000  candle  power 
each.  The  work  of  overhauling  and  extending  the  present  system  will  begin 
as  K>on  as  the  Hoard  of  Aldermen  ratifies  Ihc  recommendation  of  the  com- 
mtofti^'n. 

ERIE,  ]'A.— An  apphcation  will  be  made  for  a  charier  of  incorporation  for 
the  Erie  County  Electric  Company.  The  incorporators  are  Messrs.  William 
ij.  Rciidio,  William  K.  Rrown,  William  S.  Carroll,  William  (*.  Reed  and  Krerl 
Einfcldl.  'J'hc  object  of  the  company  is  the  production  of  cleclricity  for  heat, 
light  and  power  and  supplying  the  same  to  the  public. 

UNAOILI-A.  N.  v.— The  Standard  Light,  Heal  8t  Power  Company  1ms 
filed  p.-ipcTi  of  mcorporalion.  Capital,  $60,000.  It  inlcndii  to  furnivh  electricity 
for  the  vilUige*  of  Unadtlln,  (Hlbertwillc  ami  Oicgo,  C)t«go  County;  Sidney 
and  Franklin.  Delaware  Cuunly,  and  Rainbridgc  and  Aflon,  Oienungo  Cniinty. 
The  director*  arc  H.  'V.  Danficid,  S.  K.  North,  J.  F.  Sands  and  D.  R.  JIucktcy, 
m}]  of  tTnadilla. 


The   E«-ECTric    Railway. 

U  l--I»K  I  .^  ,  I  ,\  |)  I  hr  Rt  dkry  '|  rat  t ion  <  uiiipaiiy  li;m  DiLUfcil  n  franchise, 
and  will  build  nn  electric  line  from   Dunkirk  Ihrougli  Rcdkey  to  Prnnville. 

PITTSni'Rf;.   PA. -I  i   purchnne  of  lite   Homc«trnd   /(c    Highlands 

Street  Rnitfad  liy  llic  '  1    Trnclion  road  i*  denied  by  IVe«(drnt  C.  L. 

Magre,  of  the  (.'onsolidtii' •!    <  r.n  i.mh   Company. 

SEDALIA,  Mf).— The  Chixens*  National  Hank,  represcnfing  the  interests  of 
i>.e  laic  Judge  D.  C.  Mel«kcr,  sold  the  viock  of  the  Srdalin   Elrrlrlc   Rflllway. 


Light  &  Power  Company  and  the  Sedalia  &  Brown  Springs  Electric  Railway 
Company  to  Stewart  &  Co.,  of  New  York,  the  consideration  being  $400,000. 

DOYLESTOWN,  PA. — The  Newtown  Street  Railway  Company  is  extending 
its  interests.  It  has  just  consummated  an  important  deal  by  the  purchase  of 
the  road  and  rolling  stock  of  the  -Newtown,  Langhorne  &  Bristol  Trolley 
Company. 

WATERVILLE,  ME. — S.  Furgeson  &  Son,  of  this  city,  have  received  con- 
tracts for  constructing  a  two-mile  electric  railroad  between  the  Kennebec  River 
at  Fairfield  and  Benton  Falls  on  the  Sebesticook.  The  rails  will  be  laid  so 
the  Maine  Central  Raihoad  cars  can  run  over  the  same,  and  the  road  will  be 
used  principally  for  transportation  of  freight. 

WAUTOMA,  WIS.— A  scheme  is  now  on  foot  for  the  building  of  an  elec- 
tric railroad  from  Berlin  to  this  village,  through  the  towns  of  Aurora,  Pine 
River  and  Mount  Morris.  The  road  would  be  called  upon  to  handle  a  large 
amount  of  freight,  as  this  section  has  no  railroad  within  a  radius  of  20  miles 
and  is  one  of  the  best  farming  districts  in  Waushara  County. 

McKEESPORT,  PA.— The  new  Homestead  &  Highland  road  to  McKees- 
port  is  nearing  completion.  It  runs  along  the  south  bank  of  the  Monongahela 
to  Duquesne,  where  it  crosses  the  river  and  goes  into  McKeesport  over  a 
private  right  of  way,  bought  at  a  cost  of  about  $80,000.  The  company  is  now 
erecting  a  bridge  over  the  Baltimore  &  Ohio  and  Pittsburg,  McKeesport  Sc 
Youghiogheny  Railroad  tracks  at  Riverton  Street,  to  get  into  McKeesport  with- 
out a  grade  crossing. 

BUFFALO,  N.  Y.— A  certificate  of  consolidation  of  the  Buffalo,  Tonawanda 
&  Niagara  Railroad  and  Tonawanda  Electric  Railroad  has  been  filed.  The  con- 
solidated road  will  be  known  as  the  Buffalo,  Tonawanda  &  Niagara  Falls  Elec- 
tric Railroad,  with  these  directors:  Henry  B.  Smith  and  H.  M.  Gillett,  of  Bay 
City,  Mich.;  T.  E.  Ellsworth,  of  Lockport;  George  Sandrock,  James  A.  Roberts 
and  C.  M.  Howard,  of  Buffalo;  James  Low,  of  Niagara  F'alls,  and  J.  A.  Read 
and  B.  S.  Rand,  of  North  Tonawanda. 

ELIZABETH.  N.  J.— The  Elizabeth  Street  Railroad  Company,  of  which 
John  Kean  is  president,  has  notified  the  Union  County  Board  of  Freeholders 
that  it  has  filed  its  bond  for  $250,000,  the  price  of  the  franchise  agreed  upon, 
to  operate  a  trolley  line  between  Elizabeth  and  PlaJnfield.  The  single  fare 
will  be  15  cents.  The  company  also  stated  that  it  would  at  once  change  the 
motive  power  of  the  East  Jersey  Street  hne  from  horse  to  electricity  from 
Staten  Island  ferry  to  the  Central  Railroad  station  on  Broad  Street.  It  is 
believed  that  the  trolley  line  will  be  in  operation  by  December  i. 

NEW  Y'ORK,  N.  Y.— It  is  announced  that  the  Union  Railway  Company  has 
purchased  the  property  of  the  Yonkers  Electric  Company,  and  now  proposes 
to  make  important  extensions  lo  its  lines  from  its  present  terminus  at  Hastings 
along  the  Albany  Post  road  through  Dobbs  Ferry  and  Irvington  to  Tarrytown. 
The  Pelham  line,  which  is  being  extended  to  New  Rochelle,  will  be  continued 
to  Larchmont  and  Mamaroneck,  and  there  connect  with  the  trolley  road  ex- 
tending across  country  from  the  Sound,  through  White  Plains  to  Tarrytown- 
on-the-Hudson,  thereby  connecting  eleven  towns  by  an  electric  railway  loop 
more  than  40  miles  in  circumference. 

CHICAGO,  ILL.— In  addition  to  the  work  recently  completed  by  the  South 
Side  Rapid  Transit  Company,  whereby  a  change  was  made  from  steam  to  elec- 
tric motive  power,  at  a  cost  of  $850,000,  the  company  has  now  under  way  two 
electric  storage  plants  at  a  cost  of  $125,000.  One  is  located  on  Sixty-first  Street, 
the  other  at  Twelfth  Street,  each  occupying  a  new  building  50  by  130  feet  in 
size.  The  plant  is  intended  to  store  electrical  power  dining  hours  when  traffic 
is  light,  so  that  it  can  be  utilized  during  the  busy  time.  There  are  two  bat- 
teries, each  capable  of  receiving  and  delivering  700  horse-power  an  hoxir.  The 
system  was  designed  by  Messrs.  Sargent  &  Lundy.  of  Chicago,  and  is  being 
put  in  by  the  Electric  Storage  Battery  Company,  of  Philadelphia. 

PETERSBURG.  VA.— In  the  proceedings  for  foreclosure  pendiuK  against 
the  Petersburg  Electric  Railway  Company  in  the  Hustings  Court.  Commissioner 
Robert  Gilliam  has  filed  his  report  showing  the  Indebtedness  of  the  road,  and 
a  decree  directing  the  sale  of  the  road  will  be  asked  of  the  Hustings  Court. 
Exclusive  of  the  bonded  debt,  or  mortgage,  the  indebtedness  is  small  and  the 
amount  of  debt  unsecured  is  insignificant.  The  road  has  been  in  the  hands  of 
W.  P.  McRae  as  receiver  since  April  lAst,  and  the  report  shows  that  it  has 
during  that  time  more  than  paid  expenses  of  operation.  The  entire  franchises 
and  property  of  ihe  road  will,  shortly  after  the  decree  which  is  expected,  be 
sold  at  public  auction  by  conunissioncrs  to  be  apjioinled  hy  the  court  for 
that  purpose. 

PENX  YAN,  N.  Y.— It  is  said  lh;it  promoters  arc  busy  agitating  llie  project 
of  a  trolley  linp  to  connect  Syracuse  and  Corning,  the  plan  involving  (he  con- 
solidation of  six  traction  companies,  the  Corning  City  line,  the  Penn  Yaw 
Suburban  road,  the  Geneva,  Waterloo,  Seneca  Falls  iS;  Cayuga  Lake  Traction 
Iin«t  the  Auburn  \'  Moravia  load,  Ihc  Auburn  City  Uiie  and  (ho  lineV  in 
Syracuse.  In  order  to  m.-fkc  an  unbroken  line  of  133  mile>  of  road  it  will  only 
be  necessary  lo  build  mads  connecting  Corning  and  Penn  Ynu,  Cayuna  Lake 
Park  and  Moravia,  or  Auburn,  and  Auburn  and  Skanealelrs,  if  other  lines  nl- 
reiidy  projected  arc  carrie<l  out  according  to  present  plans.  There  are  already 
power  lufuses  at  Corning,  Penn  Nan,  Wiilerluoi  (Jayuga  Lake  Park,  .Moravia, 
or  ( aytiga,  Auburn  and  Syracuse,  which,  it  is  said,  would  be  suflicient  !• 
Hupply  power  for  Ihe  proposed  line. 

I'ATICRSON,  N.  J.— There  is  mucli  rejoicing  among  residenls  of  Hcrgea 
(  ounly  over  the  fact  that  the  long  looked  for  Indley  road  from  Leonlu  to  Hack* 
cMHack  i»  now  absolutely  n.HHtircd,  work  having  been  begun.  The  trolley  people, 
h(i\'e  been  enrlcavoring  to  Hecure  u  right  of  way  lo  tlie  eotuity  sent  (or  the  lant 
iwo  ycnr»,  but  (»b«lneU"*  were  ineounlend.  and  i1  wns  not  initil  a  few  nmnths 
iiKo  lltiil  they  Heeund  Ihe  right  of  way  lo  the  outhkirln  of  ihe  town  <>(  Ihirken- 
KHck.  When  ripplicHlinn  for  ti  friinehi<«e  waii  made  (o  the  local  authorities  of 
the  Inllcr  town  Ihcy  refilled  to  uraiyi  it.  A  (rw  wcckn  ago  the  I'-rir  Raltroarf 
enme  In  Ihe  n<miiitimcr  of  Ihr  trolley  people  niul  granted  them  n  right  of  way 
through  a  tract  n(  land  owned  by  Ihrut  in  Ilaekenmu-k,  thun  enabling  the 
trolley  lo  reach  the  hrnrt  of  the  town  through  private  property.  The  road  i* 
n  branch  of  the  Mergen  Coinity  'I  rartum  Company's  line,  which  nt  present  run* 
from  the  F<irl  Lee  ferry  lo  Euglrwood.  It  will  connect  the  I'nliHade  regioti 
and   HuiIkom   Rivrr  town-,   wiili  thr  inlrtior   of  tbr  county,  which  ■ectionii  n*w 
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are  separated  from  one  anollier.  The  trolley  will  open  up  a  part  of  the  county 
admirably  adapted  for  homes,  and  consequently  the  value  of  real  estate  will  be 
greatly  enhanced.  The  road  is  less  than  4  miles  in  length.  It  will  cross  the 
Hackensack  meadows  over  a  substantial  steel  trestle,  while  the  Hackensack 
River  will  be  crossed  by  an  ornamental  steel  plate  girder  bridge  of  125-foot 
span.  The  officers  of  the  road  are: -Jacob  E.  Ridgway,  president;  \V.  N.  Clark, 
vice-president;  W.  N.  Barrows,  secretary  and  treasurer;  E.  \V.  Lawson,  man- 
ager„    The  engineer  in  charge  of  the  work  is  Ralph  Crump,  of  I'oston. 

Educational  Notes. 


ELECTRICAL  ENGINEERING  AT  THE  DREXEL  INSTITUTE.— The 
course  of  electrical  engineering  at  this  well-known  Philadelphia  institution  of- 
fers unusual  facilities  for  instruction,  and  is  designed  to  make  the  instruction 
both  scientific  and  practical.  The  laboratories  have  been  equipped  with  the 
newest  forms  of  apparatus  and  every  appliance  necessary  for  efficient  training. 
Evening  classes  in  applied  electricity  are  held,  using  the  same  laboratory  facili- 
ties, and  the  instruction  is  by  the  same  teachers  as  in  the  day  work.  The 
evening  classes  run  from  October  i  to  April  i.  Prof.  Arthur  J.  Rowland  is  in 
charge  of  the  electrical  engineering  course.  He  and  William  B.  Creagmile  are 
the  instructors  of  the  evening  classes  in  applied  electricity. 

THE  ROCHESTER  ATHENEUM  AND  MECHANICS'  INSTITUTE. 
Rochester,  N.  Y.,  is  entering  upon  its  fourteenth  year  with  an  organization 
embracing  various  departments,  including  industrial  and  manual  training,  me- 
chanical and  fine  art  and  domestic  science.  Each  department  is  designed  to 
give  scientific  instruction  necessary  for  equipping  students  for  some  mechanical, 
artistic,  scientific  or  domestic  pursuit.  Tliere  are  day  and  evening  classes  in 
Tnechanical  drawing,  mathematics,  electricity,  telegraphy,  etc.  The  institute  has 
just  issued  a  circular  of  information  on  the  subject  of  its  work,  from  which  it 
appears  to  ofTer  an  excellent  opportunity  to  young  men  and  young  women  to 
improve  their  knowledge.  Mr.  \\'illiam  F.  Peck  is  the  corresponding  secretary. 
THE  HENRY  ELECTRICAL  SOCIETY.— The  announcement  of  this  so- 
ciety for  the  season  of  1898-99  sets  forth  the  objects  of  the  society  and  its 
methods  of  teaching.  Tlie  society,  which  is  the  electrical  section  of  the 
American  Institute,  holds  meetings  every  Tuesday  evening  in  Enginering  Hall. 
Columbia  College,  for  class  instruction.  The  first  year  class  wilf  meet  every 
Tuesday  evening  from  7:45  to  8:45  for  the  study  of  elementary  algebra,  and  on 
alternate  Tuesdays,  from  8:45  to  9:45  for  the  study  of  electrical  units. 
with  a  preparatory  course  in  elementary  mechanics.  The  second  year  class 
will  meet  on  alternate  Tuesday  evenings  from  8:45  to  9:45  for  the  study  of 
the  principles,  calculations  and  construction  of  dynamo  electric  machinerj'.  On 
each  alternate  Friday  evening  a  lecture  will  be  delivered  on  a  subject  to  be 
announced  prior  to  the  meeting.  Visits  to  central  stations  and  electrical 
plants  form  an  important  feature  of  the  work  of  instruction.  The  class  year 
begins  on  the  first  Tuesday  in  October  and  ends  on  the  last  Tuesday  in  May. 
The  headquarters  of  the  society  are  at  iii  to   115  West  Thirty-eighth  Street. 

TEACHING  BY  CORRESPONDENCE.— The  International  Correspondence 
Schools,  Scran  ton.  Pa.,  after  an  experience  of  seven  years  in  this  method 
of  imparting  knowledge,  enjoy  a  reputation  that  can  only  arise  from  intelli- 
gent and  painstaking  effort,  and  the  resulting  satisfaction  to  their  students.  Al- 
though this  form  of  teaching  is  simple,  it  requires  the  experience  of  years  be- 
fore instruction  can  l)e  prepared  so  that  the  mastery  of  a  subject  can  be  as- 
sured the  student.  Successful  results  depend  largely  upon  the  perfection  of 
arrangement  of  the  literature,  since  the  student  is  encouraged  in  his  work  by 
a  thorough  understanding  of  the  instruction  without  the  aid  of  a  teacher.  Prac- 
tical questions  are  arranged  by  the  schools  so  that  the  application  of  theory 
to  practice  is  fully  and  easily  comprehended.  In  correcting  the  work  of  the 
students,  which  is  submitted  through  the  mails,  it  is  stated  that  the  scliools 
«mploy  a  force  of  500  professors,  .instructors,  draftsmen,  assistants,  etc.,  who 
are  housed  in  a  building  in  Scranton  recently  constructed  for  the  school  work 
at  a  cost  of  $250,000.  The  schools  have  established  a  New  York  agency  at 
14  East  Seventeenth  Street,  through  which,  it  is  stated,  several  thousand 
students  have  been  enrolled  since  February  of  this  year.  Each  student  receives 
bound  volumes  of  the  course  which  he  is  studying.  These  are  extremely  valu- 
able for  reference. 


Personal  Notes. 


MR.  MORGAN  BROOKS,  of  Minneapolis,  Minn.,  has  been  called  to  the 
professorship  of  electrical  engineering  at  the  University  of  Nebraska,  at  Lin- 
coln, which  position  was  made  vacant  by  the  resignation  of  Prof.  R.  B.  Owens. 
Mr.  Brooks  is  a  graduate  of  Brown  University  and  Stevens  Institute,  and  has 
delivered  lectures  upon  electrical  topics  to  the  students  at  the  University  of 
Nebraska.  He  is  president  of  the  Electrical  Engineering  Company,  of  Minne- 
apolis, and  by  reason  of  his  technical  and  business  ability  he  is  well  qualihed 
to  fill  his  new  position.  It  is  stated  that  his  business  interests  in  Minneapolis 
will  remain  unchanged. 

MAJOR  J.  O.  KERBEV,  who  is  now  at  Wilmorc,  Pa.,  and  who  has  given 
considerable  study  to  and  investigated  the  subject  of  rubber  production,  is  of 
the  opinion  that  rubber  will  grow  in  Cuba.  If  it  can  be  grown  there  a  great 
deal  of  time  and  money  can  be  saved  to  the  manufacturers.  Major  Kerbey 
will  shortly  leave  for  I'eru  to  complete  the  negotiations  for  the  rubber  forests 

■  on  the  upper  Amazon  for  an  English  syndicate.  He  will  stop  at  Cuba  and 
Porto  Rico  en  route  to  study  the  conditions  for  rubber  culture,  and  if  they 
prove   to   be   favorable     he   will    endeavor   to   interest    American    capital    in    the 

■  enterprise.  He  will,  while  in  Peru,  collect  seeds  and  plants  of  the  genuine 
hevea  or  Para  rubber,  and  bring  them  to  Cuba  for  experimental  cultivation. 
While  in  South  America  he  will  also  give  his  further  attention  to  the  develop- 
ment of  gutta-percha,  which  he  found  in  the  upper  Amazon. 


Chicago,  111.,  has  just  issued  a  special  price  list  of  all  of  this  material,  giving 
trade  prjces  that  are  up  to  date.  It  is  in  the  form  of  a  small  circular,  which 
should  be  of  considerable  value  to  the  purchaser  of  staple  electrical  supplies. 

ELECTRIC  ROCK  DRILLS.-The  Marvin  Electric  Drill  Company.  Canas- 
tota,  N.  Y.,  has  issued  catalogue  B,  describing  and  illustrating  its  electric 
percussion  drills.  This  system  of  drilling  was  fully  described  in  The  ELECxai- 
c.<L  W  ORLD  of  February  26,  1898. 

SPEAKING  TUBES  are  so  closely  related  to  electrical  signaling  devices, 
such  as  hells,  annunciators,  etc.,  that  it  may  not  be  wholly  irrelevant  to  refer 
to  the  special  feature  of  the  speaking  tube  manufactured  by  the  Wester. 
Electric  Company.  Chicago.  This  company  has  for  a  number  of  vears  made  its 
tubing  with  lap-weld  seam,  which  is  practically  air  tight,  and  is  an  added  ele- 
ment of  strength.  The  best  grade  of  tinned  sheet  iron  is  used  in  their  manufac- 
ture, and  the  tubes  are  uniform  in  material  and  shape. 

THE  LAKON  COMPANY,  manufacturer  of  the  LaKon  transformer,  has 
issued  a  3:;-page  pamphlet  devoted  to  explaining  some  of  the  peculiarities  of 
alternating  currents.  A  unique  feature  of  the  pamphlet  is  the  entire  absence 
of  any  algebraic  formul.-c.  To  avoid  the  use  of  mathematical  expressions  was 
difficult,  but  it  has  been  successfully  accomplished  in  this  little  work,  and 
much  valuable  information  is  conveyed  to  the  reader.  A  copy  will  be  mailed 
to  anyone  interested  in  transformers  by  addressing  the  LaKon  Company.  Elk- 
hart. Ind. 

THE  AMERICAN  WHEELtJCK  ENGINE  COMPANY'S  EXHIBIT  AT 
BOSTON.-In  the  description  of  the  exhibits  at  the  Boston  convention  of  the 
American  Street  Railway  Association,  published  in  last  week's  issue  of  The 
Electrical  World,  it  was  stated  that  the  exhibit  of  the  American  Wheelock 
Engine  Company  was  in  charge  of  Mr.  J.  L.  Kimball,  the  company's  New 
England  agent.  This  was  an  error.  The  company  has  no  New  England  agent; 
Mr.  Charles  C.  Hardy,  manager  of  the  company's  works  at  Worcester,  was  in 
charge  of  the  exhibit. 

THE  DR..\KE  TELEPHONE  COMPANY,  McConnelsville,  Ohio,  has  just 
issued  a  pamphlet  describing  the  Drake  selector  system.  This  is  said  to  be 
the  latest,  most  improved  and  only  form  of  selector  device  now  in  practical 
operation.  It  is  combined  with  a  regular  telephone  outfit,  and  dispenses  with  a 
switchboard  and  central  office,  day  and  night  operators  and  numerous  other 
employees  usually  found  necessary  to  keep  a  telephone  plant  in  operating  con- 
dition. It  requires  but  two  line  wires,  and  it  is  entirely  under  the  control  of 
each  subscriber. 

MESSRS.  K.  McLENNAN  &  CO.,  100  Washington  Street,  Chicago,  state 
that  their  commutator  compound  can  be  used  on  collector  rings  with  as  good 
results  as  on  commutators.  Wherever  there  is  trouble  from  sparking  of 
brushes  Gale's  commutator  compound,  it  is  stated,  will  entirely  overcome  the 
difficulty.  The  increased  demand  for  the  compound  has  necessitated  an  en- 
largement of  the  firm's  laboratory,  and  it  now  has  facilities  to  fill  all  orders 
without  delay.  It  is  claimed  by  the  company  that  nearly  every  user  of  a 
generator  or  motor  uses  its  compound.  Those  who  have  not  tried  it  can  ob- 
tain a  sample  free  upon   request. 

THE  WESTERN  ELECTRIC  COMPANY,  Chicago,  devotes  its  Bulletin 
"5  In."  to  Western  Electric  station  instruments.  These  instruments  include 
arc  ammeters  (made  in  one  size),  current  direction  indicators  (one  size),  volt- 
meters, eight  sizes),  and  ammeters  (seventeen  sizes,  ranging  from  five  amperes 
capacity   to   2000  amperes).    The   arc   ammeters,    voltmeters   and   ammeters  are 


practically  dead   beat,   and   do  not  contain 


springs   nor  permanent    magnets  in 


Jlrabe  anb  Ifnbuettial  IFlotes^ 

THE  RECENT  fluctuations  in  the  prices  on  sockets,  receptacles,  cut  outs, 
insulators,  etc.,  have  made  it  somewhat  difficult  for  the  ordinary  buyer  to  keep 
■  track  of  the  market  prices  on  these  goods.     The   Electric   .\ppliance  Company, 


their  construction,  the  voltmeter  and  arc  ammeter  being  said  to  be  accurate 
within  I  per  cent.  The  current  direction  indicator  is  adapted  for  use  upon  arc 
circuits  or  both  high  and  low  tension  systems  of  any  manufacture,  and  gives 
a  visible  indication  of  the  direction  of  the  current  flowing  through  the  circuit 

THE  ELECTRICAL  TRADE  will  be  interested  to  learn  of  the  recent  ar- 
rangement made  by  the  Western  Electric  Company  to  exclusively  represent 
the  Stanley  Electric  Manufacturing  Company  in  Michigan,  Ohio,  Kentucky 
Tennessee,  Alabama,  Mississippi,  Indiana,  Illinois,  Wisconsin.  '  Minnesota' 
Iowa,  Missouri,  Arkansas,  Louisiana.  Texas,  Indian  Territory,  Oklahoma 
Kansas,  Nebraska,  South  Dakota,  North  Dakota,  Montana,  Wyoming  Col- 
orado and  New  Mexico.  A  complete  stock  of  transformers  and  other  'appli- 
ances will  be  carried  in  Chicago  to  insure  prompt  shipment.  Correspondence  is 
solicited  from  intending  purchasers  of  alternating  apparatus  for  any  purpose. 
single  phase,  polyphase,  power  transmission,  transformers,  switchboards  in- 
struments,  etc.  ' 

THE  LEATHER  PRESERVER  MANUFACTURING  CORPOIt.\TION 
27  West  Monroe  Street,  Chicago,  is  doing  a  very  satisfactory  business  in  the 
renovation  ^nd  repairing  of  belts.  By  its  method  the  machine  oil  is  extracted 
from  oil-soaked  belts,  and  the  belts  are  otherwise  put  in  first-class  condition. 
The  company  also  recements  seams  and  laps,  and  lengthens  and  shortens  belts 
when  desired.  It  offers  the  most  liberal  terms  to  secure  business,  and  this 
policy  no  doubt  is  a  wise  one,  judging  frogi  the  class  of  customers  it  has.  It 
has  recently  cleaned  three  large  belts  for  the  Wells  French  Company'  Chicago 
and  three  large  ones  for  the  Joliet  Penitentiary.  It  has  also  cleaned'  the  main 
driving  belt  of  the  Consolidated  Steel  &  Wire  Company,  at  lolict.  III.,  replac- 
ing it  on  the  pulleys,  ready  to  lun,  in  forty-eight  hours. 

A  DIGEST  OF  TELEPHONES  AND  ACOUSTICS  covering  the  United 
States  patents  in  these  lines  from  1889  to  1S9S.  inclusive,  is  being  prepared  by 
Mr.  James  T.  Allen,  examiner  in  the  United  States  Patent  Office,  on  authority 
of  the  Commissioner  of  Patents.  The  edition  is  to  be  limited  to  200  copies,  and 
should  be  of  considerable  value  to  those  interested  in  the  telephone  patent  field. 
It  is  carefully  classified  and  indexed,  and  will  be  illustrated  by  rcijroductions 
of  drawings  of  the  important  references.  This  digest  is  to  be  followed  by 
others,  embracing  various  classes  of  the  electrical  devices  such  as  lighting, 
railways,  generation,  motive  power,  conductors,  signaling  and  telegraphy  and 
a  monthly  publication  beginning  with  January,  1899,  is  to  be  issued,  embracing 
patents  in  all  these  classes,  the  price  of  subscription  to  be  $25  per  annum. 

(i.VSKETS  BLOW  OUT.— Engineers  complain  that  on  account  of  the  in- 
ferior quality  of  gaskets  they  are  experiencing  a  great  deal  of  trouble  with  leak- 
ing manholes  and  hand-hole  plates.  It  is  not  an  uncommon  thing  with  en- 
gineers who  use  such  gaskets  to  have  them  blow  out  entirely,  which   in  most 
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«ases  necessitates  the  shutting  down  ol  ihe  plant  and  frequently  results  in  per- 
sonal injury  to  themselves.  The  Garlock  cut  gasket  for  manhole  and  hand- 
hole  are  guaranteed  to  give  satisfaction.  They  are  manufactured  only  by  the 
Garlock  Packing  Company.  Palmyra,  N.  Y.  Prices  and  catalogues  will  be 
mailed  on  application  to  the  main  offices  and  factories,  Palmyra,  N.  Y.,  or 
Rome,  Ga.,  or  from  any  of  the  company's  salesrooms,  New  York,  Boston, 
Philadephia,  Pittsburg.  Cleveland,  St.  Louis  and  Denver.  The  Garlock  cut 
gasket  is  also  sold  by  the  leading  dealers  everywhere. 

PAINTING  ON  METAL.— Messrs.  Edward  Smith  &  Co.,  45  Broadway, 
New  York,  have  just  brought  out  a  little  work  which  will  be  appreciated  by 
engineers.  It  is  a  scientific  treatise  on  the  subject  of  painting  metal  to  prevent 
corrosion,  together  with  two  sets  of  specifications,  one  for  best  work  and  the 
other  for  ordinary  work-  In  its  preparation  much  of  the  subject  matter  was 
submitted  in  the  manuscript  to  the  criticism  of  numerous  eminent  engineers 
in  all  parts  of  the  country.  The  increasing  attention  which  this  subject  is  at- 
tracting from  engineers  and  its  recognized  importance  renders  this  little  vol- 
ume of  special  value.  Its  contents  represent  the  result  of  experience  and  careful 
study.  Mr.  A.  H.  Sabin  is  the  author  of  the  work,  of  which  a  small  edition 
has  been  printed  to  be  sent  only  to  tho.se  who  are  interested  in  the  subject. 

ARC  LAMPS  -AND  ACCESSORIES.— The  Western  Electric  Company's  Bul- 
letin No.  7002  is  devoted  to  arc  lamps  and  accessories.  The  bulletin  contains 
full  information  regarding  the  different  classes  and  types  of  arc  lamps  manu- 
factured by  this  company,  each  style  of  lamp  being  illustrated.  This  line  of 
manufacture  includes  open  arc  lamps,  single  carbon  arc  lamps,  single  carbon 
weatherproof  lamps;  single  side-rod  lamps;  ovnamental  lamps;  short,  low  ceil 
ing  lamps;  focusing  lamps  for  street  lighting;  open  arc,  constant  potential 
lamps;  lamps  for  stage  lighting;  inclosed  arc  lamps;  chain-feed  lamps;  direct 
carbon  feed  lamps;  switches,  hangers,  etc.  Specifications  of  each  style  ol  lamp 
are  given.  On  the  first  page  is  an  illustration  of  an  inclosed  long-burning  arc 
lamp  of  handsome  design.  It  has  an  egg-shaped  globe  and  reflector,  the  latter 
taking  the  place  of  the  ordinary  outer  globe. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  the  Same. 


and 


HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  in  the 
rooms  of  the  American  Institute,  New  York  City,  between  October  and  May. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  120  Liberty  Street,  New  York. 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 
— F.  W.  Putnam,  secretary,  Salem,  Mass. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA,  Pittsburg, 
Pa. — Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal;  secretary,  C.  H.  Mortimer,  Toronto,  Ont. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  i  to  June  i;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago,  III. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President,  F.  A. 
Copeland,  La  Crosse,  Wis.;  secreury,  Thomas  R.  Mercein,  Milwaukee,  Wis. 

MASSACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION,  Bos- 
ton, Mass.— Exhibition  of  Motor  Carriages,  October  10  to  December  3,  1898. 


STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 

— President,    G.    Tracy    Rogers,    Binghamton,    N.    Y.     Next    meeting,     Ithaca, 
N.  Y.,  September  12  and  13,  1899. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.-President,  A.  M. 
Young,  Waterbury.  Conn. ;  secretary,  George  F.  Porter,  203  Broadway,  New 
York.     Next  meeting.  New   Vork,  May  or  June,   1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-President.  C.  E.  Ser- 
geant, Boston,  Mass.;  secretary,  T.  C.  Penington,  2020  State  Street,  Chicago, 
III.     Next  meeting,  Chicago,   1899. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.— 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.   C,  June  19,   1899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope,  26  Cortlandt  Street, 
New  York.  Meeting,  third  Wednesday  of  each  month,  from  September  1  to 
June  I. 

ASSOCIATION    OF    EDISON    ILLUMINATING    COMPANIES.-Presi- 
dent,  Samuel  Insull,  Chicago;  secretary,  Wilson  S.   Howell,  Harrison,   N.  J. 
Last  meeting,  Sault  Ste.  Marie,  Mich.,  September  12  and  13,  1898. 

THE  PACIFIC  COAST  ELECTRIC  TRANSMISSION  ASSOCIATION. 
President,  W.  F.  Pierce;  secretary,  George  P.  Low,  427  Tenth  Avenue,  San 
Francisco,  Cal. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.— Pr&sident,  Emil  C. 
Schmidt,  Sandusky;  secretary  and  treasurer,  Samuel  Scovil,  care  of  Cleveland 
Illuminating   Company,   Cleveland.     Next  meeting   place,   Cleveland,    1899. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 
Last  meeting.  Buffalo,  N.  Y.,  September  13,  14  and  15,   1898. 

PENNSYLVANIA  STATE  STREET  RAILWAY  ASSOCIATION.-Presi- 
dent, Robert  E.  Wright,  Allentown;  secretary,  S.  P.  Light,  Lebanon.  Last 
meeting,  Scranton,  Pa.,  September  7-8,  1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS AND  MUNICIPAL  ELECTRICIANS.— President,  J.  W.  Aydon, 
Wilmington,  Del.;  secretary,  H.  T.  Blackwell,  Jr.,  New  York.  Next  meeting, 
Wilmington,  Del. 

THE  SOUTHWESTERN  GAS,  ELECTRIC  AND  STREET  RAILWAY 
ASSOCI.ATION.— President,  Carl  F.  Drake,  Austin,  Tex;  secretary,  E.  L. 
Wells,  Jr.,  Marshall,  Tex.     Next  meeting,  Austin,  Tex.,  April   19,   1899. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES. — President,  Judge  James  M.  Thomas,  Chillicothe,  Ohio;  secretary. 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary. 
William  H.  Wahl.  Next  meeting  September  27.  Papers  to  be  read:  "Rail 
Bonding,  with  Especial  Reference  to  Cast  Weld  Joints,"  by  W.  E.  Harrington: 
"The  Present  Status  of  the  Storage  Battery,"  by  Herbert  W.   Lloyd. 

Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15   Murray  Street,    New   York   City. 


i;NITKI>  STATES  PATENTS  ISSUED  SEPTEMBER  13,  1898. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

(i*,539.  ELECTRIC  CLOCK;  F.  Hopes-Jones  and  G.  B.  Bowcll,  of  London. 
England.  App.  filed  Dec.  18,  1897-  The  combination  of  an  electrically 
wound  regulator,  a  iccondary  clock,  the  hands  of  which  arc  moved  through 
Ihe  agency  of  an  electric  current,  means  in  the  regulator  for  making  the 
electric  circuit  which  operates  the  iecondary  clock,  and  means  in  the  sec- 
•ndary    clock    (or    opening    said    circuit. 

•  io,«»..  COMMin  ATOR  BRUSH  HOLDER;  W.  K.  liassford,  Jr..  of  Bound 
Brook,  N.  J.  App.  filed  Feb.  I,  1898.  The  combination  with  a  commuiator 
•f  an  electric  conducling  block,  a  punhcr  for  driving  the  block  against  the 
•ommulalor,  and  an  automatic  device  for  retaining  the  block  from  Ihe 
eommutator  again%t  the  action   of    the  pu«hcf. 

♦io.«>«.  COMPO.SIIIO.V  CONTAlNINf;  CASEIN  FOR  EI.KCTRIC  IN- 
SIM.ATISG  OK  OTIIKK  l'UKI'f>SKS;  P.  H.  Uanitcn,  of  Coflcnhagcn, 
Denmark.  App.  filed  Feb.  7.  1898.  A  ccmpo»ition  coniisling  of  canein, 
india  rubber  and  asphalt. 

4KI.704.  IKI.KPIIONK  sy.STKM;  W.  W.  Dean,  of  .St.  I-ouin,  Mo.  App.  filed 
5cpl.  J,  1H77.  The  comhmali'in  with  a  telephone  circuit  of  a  switch  for 
•pcning  and  cbiting  »aid  telephone  circuit,  mcan«  for  actuating  the  name, 
an  eleclromagnel  acting  indrpcndenlly  o(  »«id  mcan«,  and  addili-Minl  means 
Inr  nuinlaining  «a(d  telephone  circuit  open,  operating  imlcpemlcntly  of 
•aid  acltialing  mean*  and  controlled  by  laid  electromagnet,  oihattnllally 
ati   described. 

•10.70J.  IlKt.SH  FOR  KI.ECTKICAL  MA(  IIINKS;  J.  W.  Dickey,  of  New 
York.  App.  filed  Dec.  B,  1894.  A  liru«h  (or  electrical  machinm,  connlnllng 
of  iiucce«»ivc  layem  of  wire  gauic  foimeil  into  the  dciircd  thapr,  and  then 
compacted   by    pr««»urc. 

«io,7i»  APPAHATIS  FOR  STARTING  AND  CONTKOLMNG  KI.KC 
TRir  Mf>TORS;  T.  W.  Kloman,  ol  N«w  York,  N.  V.  App.  filed  April 
4.   illoH     An  elcruic   motor   having  iU  field-magnet   coil  or  colU  connected 


permanently  in  circuit  with  a  main  source  of  current  supply,  in  combina- 
tion with  an  independent  source  of  current  supply  provided  with  means  for 
connecting  it  in  circuit  with  the  armature  of  Ihe  motor  and  varying  the 
current  relations  therethrough,  in  accordance  with  the  load  put  upon  it,  the 
.irranRtnicnt   being    such   that   (he   independent   source  of  current   supply    i« 


sub 


#Vf  »tfc'^-'  *>■ 


No.  610,767.  — Mahnktic  Skparaiok. 

never  clectrirully  cnnnected  with  the  main  source  of  current  supply, 
■lanlially  as  described. 
«io,76;.  MAGNlCriC  SICI'AKA  !'( )K ;  A.  Monell.  of  Mmiliall,  Pa.  App.  filed 
Jan.  to,  1898.  A  wheclerl  truck  or  barrow  having  a  rcceplnclc,  n  drum  ar* 
riinKcd  to  be  rolatrri  by  tlio  wheels  of  the  truck  or  barrow,  and  carrying 
eleclromagnels,  and  switches  for  said  nnigneti  arranged  to  be  aclualed  by 
Ihe  rotation  nf  the  drum. 
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SYNCHRONOUS  VS.  INDUCTION  MOTORS. 

The  descriptions  in  these  columns*  oi  the  two  largest  induction 
motors  in  the  world  have  excited  some  interest  in  the  reason  why 
the  induction  type  was  used  in  these  large  machines.  A  brief  com- 
parison of  the  relative  merits  of  the  two  types  may  be  of  interest. 


Tlie  induction  motor  is  undoubtedly  a  more  difficult  and  expen- 
sive machine  to  build  for  satisfactory  duty  than  is  the  synchronous 
.  motor  with  fields  excited  by  direct  current.  The  field  of  the  in- 
duction machine  is  necessarily  excited  by  wattless  alternating  cur- 
rents lagging  behind  the  impressed  electromotive-force  waves,  and 
the  reduction  of  these  lagging  currents  to  a  minimum  is  essential 
to  good  voltage  regulation.  This  requires  that  the  self-induction 
of  both  the  primary  and  secondary  of  the  motor  be  kept  as  low 
as  possible,  and  that  the  air  gap  be  also  reduced.  Tlie  low  self- 
induction  means  a  multiplication  of  the  slots,  which  must  be  more 
numerous  and  consequently  narrower  than  is  necessary  in  syn- 
chronous machines  of  the  same  size,  speed  and  frequency.  This 
makes  induction  motors  more  difficult  to  wind  and  to 'insulate  and 
absolutely  prohibits  their  connection  direct  to  high-voltage  cir- 
cuits, since  the  insulation  required  for  many  thousand  volts  would 
leave  in  these  narrow  slots  no  room  for  copper.  Induction  mo- 
tors, therefore,  must  be  supplied  from  high-voltage  transmission 
lines  through  step-down  transformers.  This  requirement  does  not 
apply  to  synchronous  motors  which  are  constructed  now  even  in 
moderate  sizes  to  take  10,000  volts  direct.  Extreme  reduction  of 
the  air  gap  is  also,  of  course,  an  a^ded  expense  in  the  construction 
of  the  machine,  as  the  parts  must  be  accurately  true  and  extremely 
rigid  to  run  with  a  gap  of  one-sixteenth  of  an  inch  or  less,  as  is 
now  custoniarv  with  rotors  several  feet  in  diameter. 


The  necessity  of  keeping  down  the  magnetizing  current  in  the 
induction  motor  increases  its  cost  in  another  way.  since  it  requires 
that  a  high  magnetic  induction  shall  not  be  used.  The  induction 
commonly  used  in  synchronous  motors  is  100  per  cent,  or  more 
greater  than  that  used  in  good  induction  motors,  and  the  output 
of  the  same  amount  of  material  is  correspondingly  increased. 
This  advantage  is  partially,  or  often,  wholly  compensated  by  the 
fact  that  induction  motors  are  worked  usually  at  peripheral  veloci- 
ties higher  than  those  used  with  any  other  type  of  electrical  ma- 
chines, running  up  often  to  6000  or  "ooo  feet  per  minute,  a  prac- 
tice perhaps  justified  by  the  simple,  substantial  and  symmetrical 
character  of  the  rotor  wlicn  this  is  a  "squirrel  cage"  secondary,  al- 
though a  synchronous  motor  with  internal  revolving  fields  is  ap- 
parently capable  mechanically  of  fully  as  high  a  speed.  The  inniu 
object  of  the  high  i)i-rii>lural  speed  of  the  induction  motor  is.  of 
course,  to  broaden  the  teeth  and  slots,  with  a  fixed  number  of  slots 


*See  The   Electrical   World,    .\ugust   2;,    189S.   page   203,    and    September 
10,  1898,  page  258. 
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per  pole  and  per  phase.  The  comparatively  high  induction  of  the 
synchronous  motor  is  permissible  at  all  frequencies,  owing  to  its 
better  ventilating  qualities,  especially  with  unitooth  structures,  as 
compared  with  that  of  the  induction  motor,  the  ventilating  ducts 
of  which  are  seriously  obstructed  by  the  finely  divided  winding. 


In  the  matter  of  starting,  one  type  of  the  induction  motor  has  a 
great  advantage.  With  a'  w-ound  secondary  and  an  adjustable  re- 
sistance in  this  circuit  an  induction  motor  can  be  started  under 
any  load  with  the  same  current  that  that  torque  would  require  at 
full  speed.  With  short-circuited  or  "squirrel-cage"  secondaries,  a 
construction  highly  desirable  owing  to  its  simplicity  and  durabil- 
ity, induction  motors  (properly  designed  with  low  magnetic  leak- 
age) can  be  staii:ed  light  without  excessive  currents,  and  if  thrown 
directly  across  the  mains  at  standstill  will  develop  a  torque  two  or 
more  times  that  of  full-rated  load,  which  is  sufficient  to  overcome 
the  standstill  resistance  of  any  style  of  commercial  load;  but  un- 
fortunately they  take  to  do  this  tour  or  five  times  their  rated  full 
load  current,  a  considerable  part  of  which  is  lagging.  By  means 
of  voltage-reducing  transformers  the  current  drawn  from  the  line 
and  the  torque  can  be  reduced,  the  voltage  reduction  being  limited 
by  the  torque  required  to  start,  since  the  torque  is  proportional  to 
the  square  of  the  voltage.  Synchronous  motors,  when  constructed 
for  self-starting  on  the  induction  principle — the  field  magnets  be- 
ing arranged  to  give  a  more  or  less  effective  closed-circuit  sec- 
ondary— have  starting  properties  very  similar  to  those  of  the  in- 
duction motor  with  short-circuited  secondary  just  mentioned,  ma- 
chines of  the  revolving  field  type  having  been  constructed  which 
could  start,  if  thrown  across  the  lines  at  standstill,  against  their 
rated-load  torque  w-ith  a  current  consumption  about  two  and  a  half 
times  that  with  the  same  load  at  synchronous  speed. 


The  synchronous  motor  is,  of  course,  out  of  the  question  for 
cranes,  elevator  and  similar  work,  where  a  good  torque  per  am- 
pere is  required  over  a  great  range  of  speeds.  The  induction  mo- 
tor with  a  variable  resistance  in  the  secondary  behaves  with  such 
loads  just  as  does  a  direct-current  shunt-wound  motor  controlled 
with  a  resistance  in  the  armature  circuit.  The  most  satisfactory 
machine  for  such  loads  from  the  standpoint  of  flexibility  is  the  in- 
duction motor  with  a  perrnanently  high  secondary  resistance,  the 
control  being  effected  by  a  variation  of  the  voltage,  the  action  of 
such  a  motor  being  closely  similar  to  that  of  a  direct-current  series 
motor  on  constant-potential  circuits  with  rlieostatic  control  (the 
speed  varying  somewhat  in  the  inverse  "ratio  with  the  load),  the 
main  differences  being  that  the  induction  motor  will  not  run  away 
fin  no  load,  as  will  the  direct-current  machine,  and  that  its  effi- 
ciency is  low  at  any  and  all  speeds,  owing  to  the  high  secondary  re- 
sistance. 


In  the  matter  of  overload  capacity  each  type  breaks  down  and 
stops  when  the  load  exceeds  a  certain  limit.  With  induction  mo- 
tors this  limit  used  to  be  from  50  to  100  per  cent,  higher  than  the 
rated  load  of  the  machine,  but  with  modern  types  of  low  self- 
induction  such  motors  will  carry  three,  four  or  even  more  times 
their  rated  load  without  stopping.  A  good  synchronous  mr>tor 
will  carry  so  many  times  its  rated  load  that  it  is  impossible  as  a 
lulc  to  test  its  capacity  in  this  respect,  the  excessive  heating  de- 
stroying the  motor  before  its  breakdown  limit  can  be  determined. 
The  .synchronous  motor  has  sliglilly  belter  speed  regulation  than 
the  other,  as  it  maintains  the  same  speed  in  cycles  per  second  as 
the  generator  at  all  loads,  while  the  induction  motor  with  low- 
rcsislancc  secondary  has  a  slight  slip  propnrlional  to  the  load  and 
amnunling  to  abr,iit  ^  u-r  'cnl.  in  larifi-  ni.ichincs  .11  full  In.id 


In  many  cases  the  greatest  advantage  of  the  synchronous  motor 
is  its  ability  to  work  without  lagging  or  even  cause  leading  cur- 
rents in  the  apparatus  and  lines  supplying  it.  The  induction  mo- 
tor is  the- simpler  of  the  two,  requires  less  skilled  attention  a;id 
no  exciter,  but  takes  lagging  currents  which  increase  the  drop  in 
the  generators,  the  lines  and  the  transformers  supplying  it  by  a 
percentage  far  greater  than  the  actual  increase  of  the  current  con- 
sumption, owing  to  the  reactive  effects.  The  ordinary  method  of 
expressing  the  relative  magnitude  of  wattless  and  energy  currents 
—namely,  by  the  pmver-factor  percentage— is,  by  the  way,  a  snare 
and  a  delusion.  A  power  factor  of  90  or  94  per  cent.,  values  often 
obtained  with  large  induction  motors  at  full  load,  gives  the  im- 
pression that  the  wattless  currents  are  only  from  6  to  10  per  cent. 
of  the  total,  whereas,  on  account  of  the  vectorial  relation,  the 
wattless  currents  are  in  the  one  case  one-third  and  in  the  other 
case  one-half  as  great  as  the  energy  currents,  giving  in  combina- 
tion with  the  self-induction  of  generators,  lines  and  transformers, 
corresponding  reactive  voltage  drops.  Synchronous  excited  ma- 
chines, on  the  other  hand,  can,  by  powerful  field  excitation,  be 
made  to  take  wattless  currents  leading  the  impressed  electromotive 
force,  which  not  only  do  not  increase  the  line  drop,  but  act  on  the 
self-induction  of  the  circuit  to  build  up  the  voltage,  and  may, 
therefore,  be  made  to  neutralize  the  ohmic  drop  and  even  more 
than  counterbalance  it,  making  the  voltage  delivered  at  the  receiv- 
ing end  greater  than  that  generated.  A  synchronous  machine, 
however,  requires  an  exciter  or  some  source  of  direct  current  to 
supply  its  field  winding,  and,  to  obtain  good  regulation  of  the  line- 
drop  by  its  means,  requires  intelligent  attendance.  Where  a  large 
number  of  small  motors  is  distributed  over  one  circuit  the  induc- 
tion motor  is  undoubtedly  the  preferable  type,  owing  to  the  sim- 
plicity of  its  construction  and  operation,  but  where  the  transmis- 
sion of  power  is  to  one  or  a  small  number  of  large  motors,  and 
especially  where  the  distance  of  transmission  is  great,  the  synchro- 
nous type  is  preferable,  owing  to'  its  lower  first  cost,  lower  line 
drop  and  low  cost  of  attendance  per  horse-power  output.  Where 
power  is  transmitted  to  many  small  motors  and  also  over  the  same 
lines  to  one  or  a  few  comparatively  large  machines,  the  ideal  solu- 
tion is  to  make  the  small  machines  of  the  induction  type  and  the 
large  machine  or  machines  synchronous,  the  latter  being  made  to 
take  sufficient  leading  currents  to  balance  out  the  lagging  currents 
of  the  former. 

: Ml 

/ 

CHANGE  IN  INTERIOR  CONDUIT  WIRING. 

By  the  recent  ruling  of  the  Underwriters  a  combination  of  lead- 
covered  cable  and  iron-armored  conduit  is  now  no  longer  required 
in  New  York  City  work.  Conductors  nnist  be  braided  and  taped 
and  may  then  be  drawn  into  any  iron  pipe  suitably  protected 
against  corrosion.  This  change  will  undoubtedly  be  followed  in 
;ill  work,  as  the  construction  now  allowed  is  considerably  lower, 
of  course,  in  first  cost,  but  it  is  doubtful  if  in  the  highest  class  of 
work  the  increased  cost  of  the  double  protection  may  not  be  a 
good  investment.  The  original  provision  of  a  lead  covering  was 
to  avoid  "sweating"  or  the  deposition  of  moisHuc  in  the  Interior 
of  the  armor  from  soaking  and  thereby  lowering  the  resistance  of 
the  insulating  envelope,  lull  llvi'-  lias  been  found  a  needless  provi- 
sion. An  incidental  ndvaiit.nRc  of  no  small  value  was  oblained  with 
the  lead  at  a  point  where  the  cnnduclors  emerge  from  ihe  conduit 
into  the  outlet  boxes,  wlu-rc  llu'  Ir.ul  sheathing  coiiUI  be  carried 
through,  prcvenling  the  sharp  edges  of  conduit  or  box  from  coin- 
ing in  roiilarl  with  Ihe  iiisnl.ilioii  aiul.  in  case  of  a  sharo  turn, 
cutting  the  lalter.  .Some  simpler  inclliod  of  avoiding  Ihis  difTicully 
ran,  Imwevi'r.  |ir<il>;ilily  be  fniiinl  lli.iii  (lie  priivi-.iiiii  of  .'i  coniph'le 
lead  sheath. 
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The  Heating  and  Lighting  Equipment  of  the  Qrand  Central 

Station. 


The  Grand  Central  Station,  New  York  City,  the  only  railway  sta- 
tion on  Manhattan  Island  and  the  terminal  of  the  New  York  Cen- 
tral &  Hudson  River  and  the  New  York,  New  Haven  &  Hart- 
ford Railroads,  has^  recently  been  reconstructed  in  part  to  bring  it 
up'  to   modern   requirements.     The   station    was   constructed    some 


The  steam-generating  and  steam-using  elements  are  now  consol- 
idated under  the  Vanderbilt  Avenue  front  of  the  structure,  and  in 
the  sidewalk  vault  on  that  front.  The  boiler  plant  consists  of  six 
Belpaire  locomotive-type  boilers  rated  at  200  horse-power  each. 
This  unusual  type  of  boilers  for  isolated  plant  work  was  chosen 
because  of  the  lack  of  head  room,  which  is  only  g  feet  at  the  place 
where  the  boilers  were  wanted,  a  heavy  steel  girder  supporting  the 
street  wall  of  the  building  overhead    clearing  the  tops  of   the  boil- 


A  General  View  oi'  the  Engine  Room. 


twenty-live  years  ago,  and  while  commendable  at  that  time  is 
badly  suited  to  the  traffic  now  passing  through  it.  The  work  of 
reconstruction  so  far  undertaken  applies  only  to  the  brick  struc- 
ture accommodating  the  offices  of  the  railroad  companies,  the  train 
sheds  and  waiting  rooms,  the  other  public  parts  of  the  station 
remaining  as  before.  It  has  been  generally  understood  that  these 
were  to  be  remodeled  at  the  same  time,  but  this  is  not  the  case. 
The  newr  upper  stories  are  carried  on  a  steel  framework,  carried 
down  through  the  old  structure  to  new  foundations. 


ers  by  a  few  inches  at  that  height  above  the  floor.  In  order  to 
gain  a  little  more  head  room  the  ash  pits  of  the  boilers  are  16 
inches  below  the  floor  level,  and  are  separately  drained  to  a  sump 
pit  from  which  water  is  lifted  to  the  sewer  by  an  automatic  drainer. 
To  prevent  ashes  getting  into  the  pump  the  pit  is  divided  by  a  par- 
tition or  sill,  on  one  side  of  which  the  ash  pits  drain,  forming  a  set- 
tling tank,  practically  clear  water  passing  over  the  sill  into  the 
other  side,  from  which  the  pumps  draw. 
The  feed  pumps  are  placed  in  the  boiler  room,  where  the  fire- 


Rear  and  FKONr  Views  of  O.ve  of  the  Beh'AIre  Boilers. 


The  station  and  adjoining  yards  were  previously  illuminated  by 
a  small  plant  situated  in  a  separate  structure  in  the  yards,  consist- 
ing of  an  Ideal  horizontal  engine  belted  to  two  Edison  bii)oIar  dyna- 
mos; another  small  belted  plant  was  added  in  another  part  of  the 
yard  as  the  demand  for  light  grew,  and  the  heating  system  of  the 
station  proper  was  situated  at  still  a  third  point,  the  \thole  giving 
a  very  poor  economy  of  fuel  and  attendance. 


man  can  conveniently  control  their  speed;  they  draw  from  a  feed- 
water  heater,  in  which  the  water  level  is  automatically  controlled 
by  a  float  valve. 

The  flue  gases  pass  from  the  boilers  through  sheet  steel  breech- 
ing to  a  steel  stack  7  feet  in  diameter  and  120  feet  high,  pass- 
ing up  through  the  train  shed.  The  boiler  and  the  breeching  are 
covered  with  several  layers  of  asbestos  lagging  made  by  the  H.  VV. 
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Johns  Company,  the  breeching  in  particular  being  provided  with 
an  intermediate  air  space  covered  with  a  wire  screen  and  separate 
thickness  of  lagging  to  prevent  overheating  of  the  surrounding 
rooms. 

The  steam  pressure  is  controlled  in  part  by  automatic  damper 
regulators.  The  steam  and  water  equipment  of  the  building  is 
most  complete,  many  ingenious  devices  and  auxiliary  economies 
having  been  incorporated  with  the  equipment  by  the  consuhing 
engineer,  Mr.  R.  P.  Bolton. 

The  exhaust  steam  is  used  for  heating  the  building  in  winter,  the' 
whole  heating  plant  being  laid  out  on  the  Warren  Webster  system. 
by  which  back  pressure  is  avoided  by  means  of  light  suction  ap- 
plied to  the  drips  by  wet  vacuum  pumps.  In  case  the  pressure  in 
the  heating  system  rises  above  atmosphere  an  automatic  valve,  con- 
sisting of  a  Locke  damper  regulator  with  a  .20-inch  diaphragm, 
opens  an  atmospheric  exhaust. 

One  of  the  little  economies  mentioned  above  is  the  use  of  a  coil 
in  the  blow-oft'  tank,  through  which  all  feed-water  passes  in  sum- 
mer before  reaching  the  feed-water  heater;  this  saves  considerable 
of   the  heat  ordinarily  carried  away  with  the  blow-ofif  to  the  sewer. 

Another  is  the  use  of  a  condensing  header  on  the  top  of  the  ex- 
haust stack,  this  consisting  of  a  large  number  of  vertical  tubes, 
through  which  the  steam  at  atmospheric  pressure  passes,  exposed 


Ward  Leonard  double-pole  circuit  breakers  are  us«d  on  all  the 
machine  circuits  as  well  as  the  feeders,  the  independent  action  ot 
the  two  poles  rendering  the  use  of  switches  in  the  same  circuits 
unnecessary.  The  voltage  is  controlled  by  the  American  Electric 
Heating  Corporation's  button  rheostats.  The  back  of  the  board 
is  lighted  by  a  large  window  immediately  in  the  rear. 

The  distribution  system  is  one  of,  the  last  installed  under  the 
underwriters'  rules  requiring  both  iron-armored  circuits  and  lead- 
covered  cables;  it,  therefore,  has  this  double  protection  against  in- 
jury, the  pipes  being  dipped  in  enamel  paint  to  prevent  oxidation, 
the  whole  being  laid  out  with  great  care.  The  outlet  boxes  are  all 
steel,  made  by  the  Bossert  Manufacturing  Company,  the  lead 
sheath  of  the  cable  being  tei'minated  just  inside  the  steel  shell  of 
the  boxes;  the  panel  boxes  are  fitted  with  beveled  glass  doors. 

Practically  no  motors  are  in  use  in  the  building,  the  whole  load 
consisting  of  the  lighfing  of  the  offices,  train  sheds  and  the  yards, 
inclosed  arc  lights  being  used,  of  course,  for  the  latter  points;  The 
load  is  equivalent  to  6000  incandescent  lamps,  and  will,  of  course, 
be  quite  steady,  owing  to  the  large  amount  of  space  continuously 
illuminated  all  night. 

The  plant  was  installed  under  the  supervision  of  the  consulting 
engineer.  Mr.  Reginald  Pelham  Bolton,  the  railroad  company  be- 
ing represented  by  its  superintendent  of  motive  power,  Mr.  W.  M. 
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externally  to  the  action  of  the  wind,  which  condenses  a  large 
amount  of  the  exhaust  steam,  the  drip  from  which  is  carried  down 
into  the  feed-water  heater.  In  this  way  considerable  of  the  water 
and  no  small  amount  of  heat  is  saved. 

The  pressure  of  the  water  supply  of  the  building  is  maintained 
by  air  cushions  in  three  water  drums  in  the  basement,  which  may 
be  cross-connected  to  each  other  or  separated  on  two  systems  of 
mains,  one  being  the  regular  house  supply  and  Ihc  other  a  fire 
main;  thus  there  is  always  one  tank  for  each  of  these  mains,  which 
may  be  run  at  the  same  or  diflcrent  pressures,  and  one  standby. 

The  electric  lighting  plant  is  supplied  by  a  lO-inch  main  steam 
pipe  over  300  feet  lonK,  and  the  means  adopted  for  taking  up  llie 
expansion  of  this  header  at  the  engine  end  are  interesting;  they 
consist  simply  of  long,  horizontal  I'-shaped  bends  in  the  engine 
branches,  as  shown  in  the  accompanying  illustration  of  the  gener- 
ating units.  Gosc  to  the  main  .stop  valve  of  each  engine  is  a  steam 
separator  with  a  trap,  draining  not  only  the  separator  but  tlie  tio/ 
zle  just  above  the  throttle.  The  four  units  consist  of  Ball  &  Wocjd 
horizontal  high-speed  engines  direct-coupled  to  Crocker-WhciliT 
generators.  Two  of  these  arc  of  150-kw  capacity  each,  the  oIIut 
two  being  rcipectively  75  and  50-kw  capacity.  The  two  larger  en- 
gines arc  tandem  compounds,  the  smaller  being  single-cylinder 
engines. 

The  switchboard  of  Tennessee  marble  is  very  simply  arranged, 
being  fitted  with  but  one  set  of  bus  bars  and  the  usual  indicaling 
instruments,  but  no  main  switches  arc  used;  in  place  of  these  II. 


Buchanan,  the  engineer  in  charge  of    the  new  as  well  as  formerly 
ot  the  old  equii)ment  being  Mr.  A.  K.  Pollard. 

Stoppages  of  Qas  Supply. 


We  hear  a  good  deal  about  the  annoyances  of  failures  of  elec- 
tricity sup|)ly  from  central  stations,  but  Utile  is  said  of  fhe  troubles 
and  dangers  incident  to  a  failure  of  the  sui)ply  gas.  In  Rich- 
mond, Va.,  a  few  nights  ago,  the  breaking  of  a  large  gate  valve 
in  a  gas  main  left  the  greater  i)art  of  the  city  without  gas  shortly 
after  nndnight  .Mthough  the  superintendent  of  the  gas  works 
soon  discovered  the  cause  of  the  trouble,  he  feared  to  turn  on  the 
gas  again  until  the  next  morning,  as  it  would  have  escaped  from 
jets  left  burning  and  probably  caused  asphyxiations  and  explosions. 
A  curious  sequence  of  the  failure  was  that  the  morning  newspapers, 
which  use  linotype  typesetting  machines  in  which  the  metal  is  kept 
melted  by  a  gas  llame,  .T|)peared  the  next  day  with  their  pages  set 
with  such  varieties  of  hand  type  as  lliey  could  find  at  short  notice, 
ami  most  of    the  late  news  omitleil. 

The  Production  of  Copper  and  Aluminum  in  the  United  States. 

The  odicial  report  of  the  mineral  resources  of  the  Uiiiled  Stales 
isMied  by  the  United  .Stales  (ieological  Survey  gives  the  prodiiclion 
of  copper  for  i8<>7  as  4<)l,(t,\H.itoa  pounds,  which  is  valued  at  $.S4.- 
080,180,  this  being  an  increase  of  about  y'/j  per  cent,  over  the  pre- 
vious year.  Of  atumimim  the  production  is  given  as  4.000.OCK) 
pounds  against  i.,1(K),(xk)  pounds  (or  Ihc  previous  year,  the  v.ihu- 
for  iKij"  being  eslimaleil  al  $i,5oo,ociii 
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The  Regulation  of   the  Mechanicville  Plant. 


The  system  01  automatically  ri-gulatiiig  tlie  voltage  of  power 
delivered  to  the  works  of  the  General  Electric  Company  by  the 
transmission  line  from  Mechanicville  is  unusually  elaborate  and 
an  interesting  application  of  various  principles  of  alternating-cur- 
rent working.  This  plant,  wliich  was  described  in  The  Electri- 
fAL  World  of  ;  eptember  3,  1898,  delivers  power  in  two  divisions 
to  the  General  Electric  Company,  one  for  the  testing  department 
and  the  other  for  the  running  of  the  various  motors  driving  the 
machinery  of  the  shops.  The  former  is  supplied  by  a  motor-gen- 
erator set,  consisting  of  a  synchronous  alternating-current  motor 
wound  for  high-tension  supply,  coupled  to  a  500-volt  multipolar 
railway-type  generator.  The  speed  of  this  unit  is  obviously  de- 
pendent only  upon  and  equal  to  the  speed  in  alternations  per  min- 
ute of  the  generators  at  Mechanicville  and  the  voltage  of  the  direct- 
cnrrent  end  is  thus  obviously  not  affected  by  any  changes  of  the 
voltage  of  the  power  delivered  by  the  transmission  line.  The  shop 
motors,  however,  are  supplied  through  step-down  stationary  and 
rotary  transformers,  and  as  the  voltage  of  the  direct-current  end  of 
this  sort  of  a  transforming  system  is  dependent  on  the  alternating- 
current  voltage  delivered  special  means  are  necessary  for  properly 
adjusting  the  latter  to  obtain  proper  pressure  on  the  distribution 
lines.  The  means  adopted  in  this  case  are  the  use  of  leading  and 
lagging  currents  by  which  the  ohmic  line  drop  can  be  inductively 
diminished    or    increased — a    means    previously    used,    notably    in 


proachcs  unity  and  the  voltage  drop  on  the  line  is  equal  only  to 
the  amperes  multiplied  by  the  line  resistance.  On  further  increas- 
ing the  load  the  exciting  action  of  the  field  windings  of  the  rota- 
ries  becomes  sulVicient  to  generate  a  back  e.  m.  f.  at  synchronous 
speed  greater  than  that  delivered  and,  as  the  rotarics  cannot  change 
their  speed  but  nmst  remain  in  synchronism  with  the  generators  at 
the  other  end  of  the  line,  the  alternating  currents,  so  to  speak,  au- 
tomatically cut  down  tlie  field  excitation  by  a  flow  of  wattless  cur- 
rents leading  the  impressed  e.  m.  f.  The  action  of  this  on  the  line 
inductance  is  the  reverse  of  that  of  the  lagging  currents  described 
above.  In  other  words,  the  line  drop  is  diminished  and,  in  case  the 
leading  current  and  line  inductance  are  of  sufficient  magnitude,  the 
voltage-boosting  effect  in  the  line  may  even  be  greater  than  the 
ohmic  or  resistance  drop,  in  which  case  the  voltage  at  the  receiv- 
ing end  is  greater  than  that  at  the  generating  end.  The  direct- 
current  pressure  being  proportional  to  the  alternating-current  pres- 
sure delivered,  it  is  in  turn  compounded  or  even  over-compounded 
if  necessary.  The  direct-current  pressure  delivered  by  the  rotaries 
is  thus  increased  just  as  though  they  were  engine-driven  genera- 
tors, by  the  use  of  a  compound  vifinding,  but  the  eflfect  is  not  imme- 
diately due  to  action  of  an  increased  field  flux  on  the  armature  con- 
ditctors,  but  is  due  to  a  boosting  or  depressing  action  of  the  induc- 
tances of  the  transmission  circuit  on  the  alternating  currents  there- 
in. 

In  the  case  of  the  Mechanicville-Schenectady  system,  there  is,  of 
course,  in  addition  to  the  self-induction  of  the  line,  the  self-induc- 
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the  St.  Anthony  Falls  line — combined  with  an  ingenious  modifica- 
tion of  a  plan  claimed  in  a  patent  issued  to  E.  W.  Rice,  Jr.,  Decem- 
ber 14,  1897.* 

The  system  is  practically  compounded  for  constant  potential  at 
the  direct-current  terminals  of  the  rotaries  or  it  may  be  over-com- 
pounded at  that  point.  The  compounding  is  ett'ected  not  internally 
in  any  machine,  but  strangely  enough  in  the  transmission  line  it- 
sell.  The  latter  co,nsists  of  three  No.  000  wires  all  mounted  on  one 
cross  arm.  This  naturally  gives  double  the  self-induction  between 
the  two  outside  wires  as  between  either  of  them  and  the  wire  in 
the  middle,  but  this  effect  is  neutralized  by  the  transpositions  of  the 
lines,  another  purpose  of  which  is  the  reduction  of  inductive  dis- 
turbances in  neighboring  telephone  circuits.  The  rotaries  at  the 
receiving  end  of  the  system  are  compound  wound  with  quite  a 
heavy  series  winding,  the  ampere  turns  of  the  two  field  windings 
being  so  proportioned  that  on  no  load  the  excitation  of  the  shunt 
winding  is  insufficient  to  generate  at  synchronous  speed  a  back  e.  m. 
f.  sufficient  to  choke  back  the  impressed  alternating-current  waves. 

The  result  is  that  wattless  currents  lagging  behind  the  impressed 
e.  m.  f.  enter  the  rotary  armature  and  automatically  increase  the 
field  excitation  to  a  proper  value.  These  lagging  currents  react 
upon  the  self-induction  of  the  line,  causing  a  drop  considerably 
greater  than  that  due  to  its  resistance  alone,  and — -the  direct-cur- 
rent voltage  being  practically  proportional  to  the  impressed  alter- 
nating voltage  at  the  rotary  rings — the  reduction  of  the  latter  by 
means  of  the  increased  line  drop  prevents  too  great  a  pressure 
being  delivered  from  the  direct-current  end  on  no  load. 

As  the  load  rises,  however,  the  action  of  the  series  fields  of  the 
rotaries  begins  to  assert  itself.  As  the  direct-current  excitation  of 
the  fields  increases  the  wattless  currents  in  the  armature  neces- 
sary to  maintain  the  field  excitation  fall  off  until  at  a  point  about 
three-quarter-load    the  power  factor  of  the  incoming  current  ap- 
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tion  of  the  rotaries  and  stationary  transformers  and  the  generator 
armatures,  at  least  for  the  present.  If  at  any  later  time  other  trans- 
mission lines  are  run  from  Mechanicville  to  other  cities  it  will 
become  necessary  to  excite  the  generators  for  constant  potential 
at  the  switchboard  in  order  to  prevent  the  various  lines  interfering 
with  each  other.  In  this  case  the  self-induction  of  the  generators 
cannot  be  depended  upon,  but  at  present  the  generator  fields  can  be 
left  at  constant  excitation  and  the  voltage  at  Schenectady  con- 
trolled entirely  automatically  by  the  compound  fields  of  the  rota- 
ries, the  self-induction  of  the  generators  materially  aiding  the  in- 
ductive compounding. 

This  arrangement  alone  would  be  sufficient  to  obtain  proper 
voltage  regulation  but  for  the  interference  of  the  load  taken  by  the 
synchronous  motors  driving  the  generators  of  the  testing  depart- 
ment. Any  increase  of  the  load  in  this  department  increases  the 
current  in  the  line,  consequently  increases  the  ohmic  or  resistance 
drop  without  the  proper  compensating  effect  in  the  wattless  cur- 
rents taken  by  the  rotary.  Any  variation  also  of  the  phase  relations 
of  the  synchronous  motor  load  will  still  further  disturb  the  proper 
combination  of  the  ohmic  and  inductive  drop  on  the  line,  the 
sum  of  which  two  quantities  should  be.  by  the  action  of  the  rota- 
ries described  above,  rendered  a  constant  independent  of  the  load. 
To  make  the  rotaries  take  leading  or  lagging  currents  which  shall 
balance  out  the  disturbing  effects  of  the  synchronous  machines  the 
following  system  has  been  devised,  this  being  as  mentioned  above 
a  modification  of  Mr.  Rice's  recent  patent.  The  rotary  shunt  fields, 
as  shown  at  73  D  in  the  accompanying  diagrammatic  illustration, 
are  excited  from  a  separate  direct-current  bus  bar  which  is  fed 
with  current  from  the  main  bus  through  an  auxiliary  exciter  A. 
This  auxiliary  exciter  serves  to  raise  the  voltage  across  the  rotary 
fields  and  is  driven  by  an  alternating-current  synchronous  motor 
of  the  same  number  of  poles,  thus  keeping  its  armature  in  step 
with  the  alternating  system.     It  has  no  field  exciting  winding,  but 
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its  armature  is  fitted  with  three  collecting  rings  into  which  alter- 
nating current  may  be  introduced  from  the  secondaries  of  three 
small  series  transformers  shown  at  B,  the  primaries  oi  which  are 
inserted  in  the  lines  feeding  the  synchronous  motor  C,  and  any 
other  loads  supplied  over  the  same  transmission  line,  with  the  ex- 
ception of  the  rotaries.  The  armature  of  the  auxiliary  exciter  is 
coupled  to  the  synchronous  motor  at  such  an  angle  that  the  cur- 
rents introduced  from  these  series  transformers,  when  the  load 
passing  through  their  primaries  is  of  unity  power  factor,  tend  to 
set  up  a  field  of  force  in  the  magnetic  circuit  of  the  auxiliary  ex- 
citer and  build  up  a  direct-current  voltage  across  the  brushes  there- 
of; thus  the  greater  the  load  on  the  system,  C,  the  greater  is  the 
boosting  action'  of  the  machine.  A,  and  the  greater  in  consequence 
the  voltage  across  the  field  windings,  D,  of  the  rotaries.  Further, 
if  the  load  on  the  system,  C,  becomes  lagging,  tending  thereby  to 
still  further  increase  the  drop  on  the  transmission  line,  the  currents 
entering  the  armature  of  machine  A  lag  also  and  excite  to  a  corre- 
spondingly greater  extent  the  field  magnetic  circuit  of  that  ma- 
chine, causing  a  greater  current  in  the  winding,  D,  of  the  rotaries, 
which  in  turn  causes  the  armatures  of  the  rotaries  to  take  a  leading 
current  to  cut  down  their  excitation,  this  leading  current  balancing 
the  lagging  current  of  the  load,  C,  and  preventing  any  deleterious 
effect  on  the  line  drop.  Vice  versa,  leading  currents  of  the  load, 
C,  build  down  the  voltage  across  the  shunt  fields  of  the  rotaries,  D, 
causing  lagging  currents  to  enter  the  armatures  thereof  which  bal- 
ance the  leading  currents  and  equalize  their  effect  on  the  trans- 
mission system.  In  this  way  the  load  on  the  system,  C,  can  vary  in 
magnitude  or  phase  relation  by  any  amount  within  limits  without 
affecting  the  voltage  relation  at  the  diret-current  terminals  of  the 
rotaries. 
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Methods    of    Determining    the    Frequency    of    Alternating 
Currents.* 


BY   CARL   KINSLEY, 

INSTRUCTOR     Or     PHYSICS    AND     ELECTRICAL    ENGLNEERING,     WASHINc^TON 

UNIVERSITY,    ST.    LOUIS,    Mo. 

The  accurate  determination  of  the  frequency  is  essential  for  the 
correct  computation  oi  the  relations  between  e.  m.  f.,  cucrcnt,  self- 
induction  and  capacity.  Since  the  periodicity  must  usually  be 
squared,  it  is  essential  that  the  determination  be  made  quickly  and 
with  but  little  error. 

Dr.  John  Hopkinson  was  the  first  to  use  a  stretched  steel  wire 
actuated  by  an  electromagnet  and  when  the  condition  of  maximum 
resonance  was  found  the  periodicity  was  calculated  from  the  con- 
stants of  the  wire  and  its  tension. 

Dr.  Campbell'  proposed  the  use  of  an  iron  rod  which  was 
thrown  into  resonance  in  the  same  way.  From  the  constants  of 
the  rod  and  its  length  the  periodicity  was  computed.  The  rod  he 
found  could  be  more  easily  used,  than  the  wire. 

Another  method  capable  of  great  accuracy  and  easy  manipula- 
tion includes  the  use  of  a  telephone  in  the  alternating-current  cir- 
cuit and  a  resonance  tube  by  means  of  which  the  periodicity  may 
be  calculated  from  equations,  or  it  can  be  gathered  from  tables  al- 
ready  computed.' 

A  very  satisfactory  method  will  be  one  which  includes  the  use 
of  a  metal  strip  as  the  primary  resonator  whose  periodicity  may  be 
changed  by  means  of  an  added  weight.  An  electromagnet  may  be 
used,  as  in  the  first  two  cases,  to  set  this  into  vibration.  The 
periodicity  can  be  calculated  from  the  constants  of  the  vibrator" 
or  a  complete  calibration  can  be  made  by  two  determinations.  It 
will  usually  be  more  satisfactory  to  standardize  by  actually  deter- 
mininK  the  periodicity  of  two  adjustments  of  the  resonator.  Thi' 
equation  to  be  used  for  that  purpose  is 

/'  —  DFM  +  Kl'.  when 
/   =:  lime  of  one  complete  oscillation, 
/         distance  of  tht  sliding  weight  from  the  supi>ort, 
'1'         Mass  of  the  slider, 
/        linglh  of  the  vibrating  rod. 

D  and  K  ;ire  ihc  conslanlR  of  thi»  particular  apparalu>.  which  may 
be  either  calculated  or  obtained  by  rxprrimcnl. 

The  condition  of  re^'inancc  is  obtained  with  great  readiness  and 
the  dclerminnlinn  m:<v  b'-  madr  with  a«  great  accuracy  as  may  be 
desired. 

•  A1-...  ,.,,.  i      i,,.    ,     ;..     ;..-      .\:..'  \  .n.f  i:ili,.n     |(.r     tlir     Ailviifirr' 

mrt  '     II'Kinn,  Auffutt,  iDfill. 

^  '    I  "    Atff(tl«t,    i*)ft. 

'Kin«lfy.   "I'hil.   M«B.."  Afirll.   iM. 
'I,or>I  Raylrigh,  "Ttifory  of  Sound." 


BY    W.    J.    CLARK. 

The  rapid  history  making  oi  the  past  few  months  has  caused  the 
mention  of  certain  problems,  which  a  year  ago  would  have  seemed 
ridiculous,  to  be  worthy  now  of  the  most  serious  consideration. 
While  it  is  unwise  to  bring  up  for  discussion  here  ordinary  matters^ 
of  state  and  national  policy,  it  is  conceded,  I  think,  that  no  matter 
what  differences  of  opinion  exist  among  us  on  the  question  of 
national  extension  and  aggrandizement  there  is  a  unanimous  feel- 
ing among  all  Americans  that  this  is  now  a  nation  begun  with  an 
exceedingly  large  "N,"  and  that  the  true  policy  for  its  future  is  to 
strengthen  it  in  every  legitimate  way,  by  displaying  American  in- 
telligence, inventive  ability  and  commercial  shrewdness  in  such  a 
manner  as  to  make  it  the  strongest  of  all  earth's  nations  in  peace, 
so  as  to  the  better  preserve  such  relationship  for  all  times  to  come. 

Certain  oi  the  continental  powers  of  Earope  have  for  several 
years  been  encouraging  the  construction  of  street  railways  for  the 
avowed  purpose  of  military  expedienc3',  going  so  far  as  to  grant 
subsidies  or  extraordinary  concessions  where  the  construction  of 
the  line  filled  in  some  important  link  in  transportation  facilities. 
The  great  essential  insisted  upon  has  been  that  in  their  construction 
such  railways  should  conform  in  gauge,  special  work  and  curvature 
with  the  general  steam-railway  system  of  the  country  so  that  in 
emergencies  the  rolling  stock  of  the  latter  could  be  operated  over 
the  lines  of  the  former.  This  would  be  more  especially  in  the  case 
of  besieged  cities  to  afford  a  means  of  ready  transportation  to  all 
points  within  the  line  of  fortifications  without  breaking  bulk,  also 
to  make  it  possible  to  transport  bodies  of  troops  to  any  points 
within  such  district  in  the  quickest  possible  manner. 

All  over  the  United  States  information  is  readily  obtainable 
concerning  the  steam  railway  sj'stems,  with  tlieir  trackage,  routes 
and  rolling  stock,  as  well  as  their  inter-connections  and  the  possi- 
bility of  temporarily  increasing  the  facilities  of  any  particular  road 
by  combination  with  others.  Such  was  not  the  condition,  how- 
ever, as  regards  electric  railways  when  a  few  months  ago  we  were 
all  worrying  for  fear  that  landing  parties  from  the  then  supposed 
powerful  Spanish  navy  might  make  it  temporarily  uncomfortable 
at  certain  exposed  points  along  our  Atlantic  seaboard,  besides  de- 
stroying much  valuable  property,  it  was  suggested,  therefore,  to 
the  writer  that  he  obtain  maps  of  all  the  existing  street  railway 
lines  along  the  Atlantic  and  Gulf  coasts,  show  their  connections 
and  intersections  with  the  steam  roads  and  other  street  railway 
lines,  and,  so  far  as  possible,  suggest  how  much  could  be  done, 
should  military  necessity  require  it,  to  cause  such  street  railway 
systems  to  become  an  important  auxiliary  to  the  steam  lines  for 
rapidly  moving  troops  and  supplies  to  any  points  required  along 
the  seacoast.  This  work  involved  examination  of  the  possibilities 
of  making  connections  with  the  steam  lines,  the  utilizing  of  such 
track  as  would  be  possible  from  its  type  and  the  form  and  char- 
acter of  special  work,  so  that  steam  rolling  stock  could,  if  neces- 
sary, be  operated  over  the  street  railway  lines,  while  the  possi- 
bilities of  using  the  current  of  one  electric  railway  to  help  out 
congestion'  upon  some  other,  and  all  similar  matters,  were  most 
carefully  gone  into.  The  work  was  most  interesting,  hurriedly 
though  it  had  to  be  done,  and,  to  the  credit  of  every  street  railway 
coryxiration  along  the  coast,  it  should  be  said  that  each  and  all 
patriotically  responded  to  requests  with  the  fullest  information  that 
could  be  desired  concerning  their  systems,  and  expensive  maps 
were  furnished  freely  wilhout  charge.  In  fact,  the  management 
of  certain  important  systems  were  so  eiitliusiastic  that,  had  the 
War  Department  requested  it,  if  is  prob.ihle  that  many  miles  of 
new  track  would  have  been  built  by  llum  without  waiting  to  ques- 
tion Ihc  possibilities  of  its  future  earning  power,  or  waiting  for 
local  franchise  rights.  Of  course,  it  would  not  be  proper  for  the 
writer  now  to  give  to  the  world  the  entire  results  of  the  investiga- 
tion, but  to  attain  a  most  important  object,  and  to  strengthen  our 
electric  railway  systems  where  they  arc  weak,  it  should  be  said  that 
stretching  along  the  coasi  from  Calais.  Me.,  to  Galveston.  Tex., 
are  ninetylwo  ili-.|iiict  >itreet-r.iilw:iy  systems,  any  one  of  which 
might  have  been  an  important  factor  in  transportation  for  military 
purposes  should  Spain  have  made  a  demonstration  against  our 
coast.  The  aggregate  length  of  these  systems  is  about  6807  miles, 
and  the  rapacity  o(  some  of  these  (or  h.iiuHinK  traffic  to  several 
coast  points  is  simply  astounding,  it  being  frequently  two  or  three 
times  that  of  steam  railways  which  approach  the  same  localities. 

M'niirr    rriitl    tirlorf    lllr    New    York    Slnlc    Slrrrl    Hailwny    A««iprintir.n.    Mnn 
linllnii    llrncli.   Srplrinlirr,    l(l<)«.     Aiistrnclnl. 
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Rails— Their  Construction  from  a  Scientific  Standpoint.* 

BY    A.    J.    MOXHAM. 

The  problem  of  wear  upon  a  steam  railroad  is  a  very  different 
thing  from  that  of  wear  upon  a  street  railroad.  The  rail  in  steam 
raih-oad  use  presents  a  clean  head,  because  the  rail  is  not  buried. 
It  has  to  oppose  principally  a  rolling  friction,  for  the  number  of 
times  per  mile  that  steam  railroad  trains  are  stopped  is  very  few. 
taking  a  general  average.  The  street  rail,  on  the  other  hand,  has 
not  only  to  meet  this  rolling  friction,  but  has  to  contend  with  the 
grit  from  the  surrounding  roadbed,  and  which  stops  every  few  feet. 
Being  unable  to  reach  positive  conclusions  as  to  wear  from  the 
published  authorities  and  from  personal  inquiries  with  the  steel  ex- 
perts of  the  country,  or  even  from  our  own  experience,  it  was  de- 
termined to  conduct  experiments  to  this  end. 

The  experiments  have  lasted  for  three  years.    The  first  endeavor 
was  to  take  broadly  a  "soft"  steel  and  a  "hard"  steel  for  the  rails 
to  be  tested,  securing  the  difference  by  carbon  alone,  leaving  all 
other  ingredients  as  nearly  as  possible  the  same.     The  experiment 
with  these  was  started  in  October,  '95,  and  has  been  continuous 
ever  since.     In  June,   1806.  additional  rails  were  added  to  the  ex- 
periment, supplied  by  the  West  End  Street  Railway  Company,  of 
Boston,  who  at  that  time  had  determined  (with  wisdom  as  w'ill  be 
seen  subsequently)  upon  a  steel  both  hard  and  ductile.     The  con- 
clusions, therefore,  are  based  upon  what  may  be  described  as 
Soft  steel. 
Hard  steel,  and 
•Steel  both  hard  and  ductile. 
The  rails  (some  thirty-three  in  all)  were  laid  in  the  South  Eighth 
Street  tracks  of  the  Nassau  Electric  Railroad  of  Brooklyn.     They 
were  laid  continuously,  so  that  the  same  car  is  obliged  to  pass  over 
every  rail,  and  tlierefore  each  rail  is  subject  to  the  same  wear,  and 
the  wear  on  the  head  onlV  is  considered.     Street  traffic  is  ignored. 
The  point  was  selected  as  one  that  w'ould  give  great  wear  in  a  short 
time,  in  order  to  reach  early  conclusions,  as  the  cars  pass  this  point 
at  extremely  short  intervals. 

Every  rail  has  been  measured  at  two  points,  taken  about  10  feet 
from  each  end,  in  order  to  eliminate  the  special  wear  at  the  joints. 
Each  rail  has  two  cast  iron  boxes  bolted  to  the  outside,  at  the 
points  to  be  measured,  to  permit  access  for  purposes  of  measure- 
ment without  disturbing  the  road-bed. 

There  were  seventeen  rails  of  low  carbon  (viz.,  averaging  0.28) ; 
fourteen  rails  containing  high  carbon  (viz.,  0.59),  and  two  were 
West  End  rails.  The  least  wear  shown  was  in  the  West  End  rail, 
the  hard  rail  follows  a  good  second,  whlie  the  greatest  wear  is 
shown  in  the  soft  rail. 

The  average  monthly  wear  amounted  to  0.0007  inch  for  the 
West  End  rail,  0.0012  for  the  hard  rail,  and  0,0017  for  the  soft  rail. 
The  results  of  the  experiments  are  conclusive  on  this  point. 

The  carbon  of  the  West  End  rail  is  practically  the  same  as  that 
of  the  hard  rail,  silicon  considerably  higher;  but  the  real  point  of 
difference  between  the  hard  rail  and  the  West  End  rail  lies  in  the 
lower  phosphorus  and  higher  manganese.  It  is  well  known  that 
the  low  phosphorus,  accompanied  by  an  increasing  manganese, 
conduces  to  greater  ductility.  On  this  point,  however,  a  word  of 
caution  is  necessarj-.  Any  decrease  0/  phosphorus  from  what  is 
known  as  standard  in  Bessemer  steel,  viz.,  o.io,  can  only  be  achieved 
at  a  greatly  increased  cost  of  manufacture,  and  therefore,  so  far 
as  the  chemical  constituents  of  the  rail  are  concerned  the  whole 
problem  to  the  street  railway  man  is  how  far  it  is  economical  to  go 
in  lower  phosphorus,  the  other  hardening  elements  remaining  the 
same,  A  steel  such  as  represented  by  the  West  End  rail,  or  even 
a  steel  still  lower  in  phosphorus,  it  is  possible  to  make — it  is 
purely  a  question  of  cost.  On  to-day's  basis  an  extra  cost  of  $1.50 
per  ton  on  the  low-phosphorus  steel  is  a  low  estimate;  it  would 
be  safer  to  take  it  at  $2.  Taking  the  average  price  of  girder  rails 
at,  we  will  say,  $25,  the  extra  cost  of  the  low-phosphorus  would  be 
8  per  cent.     What  would  be  the  increased  wear  of  the  rails? 

The   average   monthly   wear   of  the   hard   rail    is 0.0012 

The  average  monthly  wear  of    the  West  End  rail  is 0.0007 

On  the  face  of  it  it  would  appear,  therefore,  that  those  who  could 
afford  it  were  amply  justified  in  demanding  and  purchasing  the 
low-phosphorus  steel,  but  there  is  a  hope  for  'those  who  cannot 
afford  it;  and  there  is  some  doubt  as  to  the  advantages  to  be 
gained  from  so  doing,  which  brings  us  to  the  lesson  of  the  whole 
experiment.     Pay  close  attention  to  what  follows. 

•Paper  presented  before  the  New  York  St.itc  Street  R-iMroad  Association, 
Manhattan   Beach,  .September.   1898.     Abstracted. 


We  all  know  that  we  can  use  a  street  rail  until  at  least  one-half 
inch  is  worn  away  from  the  head.     On  this  basis,  and  taking  the 
average  wear  of  the  different  rails  as  shown  in  the  test,  it  would 
take 
25  years  to  wear  away  H  inch  with  the  soft  rail; 
35  years  to  wear  away  J4  in.  with  the  hard  rail; 
60  years  to  wear  away  J-^  in.  with  the  West  End  rail; 
and  this  is  the  case  of  a  road  which  represents  not  average,  but  ex- 
cessive wear;  the  rails  in  question  having  borne  the  wear  of  heavily 
loaded  cars  running  on  an  average  of  30  per  hour  for  twenty  hours 
per  day,  during  the  time  of  the  experiments,  or  a  two-minute  head- 
way.    This  means  during  the  busy  part  of  the  day  less  than  one- 
half  minute  headway,  and  during  the  night  hours  a  wider  interval. 
Taking  the  ordinary  line  its  average  headway  is  less  than  this,  con- 
sequently the  theoretical  wear  would  be  greater.     Now  all  of  us 
who  are  interested  in  electric  roads    and  have  used  girder  rails  are 
aware  of  the  fact  that  we  do  not  get  anything  like  this  wear,  and 
this  being  the  case  we  have  got  to  look  to  something  else  besides 
quality  of  steel.     I  think  we  all  know  what  the  caiise  is,  and  I  am 
glad  to  again  emphasize  it  because  it  discloses  a  great  evil  we  are 
still  suffering  from  without  realizing  it  to  the  extent  we  should— 
the  defect  is  in  the  joints. 

Had  these  measurements  of  wear  been  taken  at  the  joints  instead 
of  elsewhere  the  lesson  would  have  been  different.  Rails  are 
taken  out  of  the  track  to-day.  not  because  the  rail  as  a  whole  has 
reached  the  point  of  destruction,  but  because  the  joints  have  be- 
come too  bad  for  further  use.  It  must  be  remembered  that  the 
experiments  in  question  have  not  been  extended  long  enough  to 
show  the  effects  upon  the  rail  of  the  degeneration  of  the  joints. 
On  the  wear  at  the  joints  reaching  a  certain  point,  the  wear  of  the 
rail  increases  rapidly. 

In  the  early  days  of  girder  rails  the  joint  question  was  before  us 
all.  It  was  self-evident,  in  that  the  earlier  construction  was  so  light 
that  the  jomts  quickly  went  to  pieces.  During  later  years,  using  a 
heavier  rail  and  larger  and  better  fitting  splice  bars,  we  have  heard 
less  ot  this  joint  question,  for  as  compared  with  the  earlier  joints 
the  track  is  comparatively  smooth.  Nevertheless,  the  evil  still  ex- 
ists, and  a  few  years  from  now  those  who  to-day  are  deluding  them- 
selves in  the  belief  that  they  have  a  long  life  for  their  existing 
tracks  will  awake  to  find  out  that  even  the  construction  of  to-day  is 
wasteful  and  extravagant  in  this  respect.  The  joint  which  is  ac- 
cepted now  as  being  passably  fair  is  reducing  the  life  of  the  rail  to 
one-half,  or  perhaps  even  one-third,  of,  what  it  should  be. 
The  conclusions  we  are  led  to  seem  to  me  to  be  as  follows: 
First.  That  for  street-railway  use,  a  hard  rail  will  give  the  best 
results. 

Second.  That  the  most  economical  way  to  secure  this  hardness 
is  by  increase  of  carbon,  accepting  the  manufacturers'  standard 
specifications  for  the  other  ingredients. 

Third.  That  the  next  step  should  be  towards  an  improvement  of 
the  joints. 

.A.S  is  well  known  to  all  present,  the  writer  has  pinned  his  faith  to 
the  electric-welded  joint  as  settling  the  question  once  for  all,  by 
making  the  union  homogeneous  with  the  rail  and  possessing  an' ad- 
vantage from  an  electrical  standpoint  in  the  matter  of  conductivity 
Nevertheless  the  cast-welded  method  also  demands  careful  consid- 
eration. It  is  certainly  preferable  to  anything  in  the  nature  of 
splice  bars  that  we  know  of,  provided  one  glaring  fault  can  be  over- 
come—viz.: the  softening  of  the  steel  that  occurs  from  the  large 
body  of  hot  cast  metal  located  at  that  point— and  it  would  appear 
that  some  means  could  be  devised  to  overcome  this  evil. 

Fourth.  After  making  the  joints  perfect  what  we  have  termed 
the  "West  End  rail"  would  certainly  justify  its  extra  cost. 

I  would  caution,  however,  against  the  use  of  carbon  as  high  as 
0.59,  as  that  was  purposely  taken  high  in  what  we  term  the  "hard" 
rail  in  this  experiment,  the  object  being  to  reach  an  extreme.  Car- 
bon should  be  limited  to  from  0.50  to  0.55  with  the  usual  leeway  to 
cover  manufacturing  contingencies.  It  also  remains  a  question 
whether  the  reduction  of  phosphorus  to  0.08  (which  may  be  done 
within  economical  limits  of  cost)  will  not  give  results  so  closely 
approximating  the  0.05  of  the  West  End  rail  as  to  make  that  fig- 
ure an  economical  one. 

The  great  lesson  I  would  once  more  emphasize  is  that  until  you 
get  the  joints  perfect  you  need  not  worry  about  the  quality  of  your 
steel:  anything  in  the  shape  of  steel— the  very  cheapest  you  can  buy 
— will  last  longer  than  the  joints  will  permit  you  to  keep  your  rails 
in  the  track. 
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There  appears  in  the  accompanying  illustration  a  view  of  a  30-k\v 
bipolar  compound-wound  upright  type  of  dynamo  which  was,  on 
August  6  subjected  to  a  wreck  rather  difficult  to  account  for.  The 
details  are  described  as  follows  by  Mr.  James  T.  Freeman,  ot 
Rochester,  N.  Y.: 

On  the  evening  mentioned  this  30-kw  dynamo  was  called  upon 
to  carry  a  night  load  of  200  amperes  at  no  volts.  The  load  at  the 
time  of  the  transfer  was  carried  by  a  7S-kw  four-pole  compound 
generator  of  the  same  voltage.  The  usual  process  of  bringmg  the 
smaller  dynamo  to  voltage  and  cutting  in  the  equalizing  side  was 
carefully  gone  through  with.  The  instant  the  main  switch  was 
thrown  a  series  of  events  transpired  that  came  too  rapidly  to  be 
put  carefully  on  record.  ,  ,      t 

A  flash  at  the  switch,  the  dying  down  of  the  lights,  the  crash  o! 
flying  material  and  the  throwing  off  of  the  belt  is  the  order  of 
events  as  nearly  as  they  can  be  given.  It  would  be  perfectly  use- 
less to  attempt  to  judge  from  appearances  just  which  happened 
first,  whether  the  belt  was  thrown  before  the  commutator  went  to 
pieces  or  after. 

The  above  seems  within  the  range  of  possibilities,  but  a  look  at 
the  machine  seems  to  indicate  something  different,  and  makes  mat- 
ters somewhat  complicated.  The  armature  indicates  in  every  way 
that  at  the  time  the  commutator  was  thrown,  it  was  running  in  a 
direction  opposite  to  that  of  the  engine.  If  this  was  the  case  the 
belt  was  thrown  before  the  commutator  went  to  pieces. 


A  plausible  theory  as  to  the  cause,  but  one  which  is  not  coi- 
roborated  by  present  indications,  is  thit,  after  the  dynamo  was 
cut  in,  the  shunt  circuit  became  broken,  making  a  series  motor, 
thus  changing  the  direction  of    rotation. 


Track  Construction.* 


A  Wrelkeh  Generator. 

The  engine,  which  is  rated  at  50  horse-power,  did  not  appear  to 
race,  and  continued  running  quietly  after  the  accident.  The  writer, 
who  was  present,  is  sure  the  dynamo  was  up  to  voltage  and  thinks 
the  attendant  at  the  board  pulled  the  switch  almost  instantly  after 
it  was  indicated  that  .something  was  wrong. 

It  can  be  seen  in  the  illustration  that  the  segments  indicate  a  di- 
rection of  rotation  over  and  toward,  while  the  engine  causes  a  ro- 
tation over  and  from,  the  point  of  view. 

The  dynamo  is  protected  by  fuses,  but  these  were  not  blown. 
A  weakness  is  found  in  the  commutator,  but  it  would  hardly  seem 
possible  that  at  the  normal  speed  of  l.^oo  r.  p.  ni.  the  centrifugal 
force  alone  would  cause  destruction.  It  will  be  noticed  that  the 
»c(?menls,  of  which  there  arc  sixty,  have  a  short  bevel  at  the  ends. 
and  that  they  arc  of  quite  a  length.  This  end  of  the  armature  was 
well  protected  with  canvas  anfl  three  bands  of  wire. 

The  force  with  which  tlie  segments  were  thrown  can  be  imagined 
when  it  is  said  that  one  went  through  a  cupboard  door  1  inch  in 
thickness,  ciitling  a  clean  hole;  another  pas.scd  through  a  window. 
carrying  a  part  of  the  sash  with  it.  The  oak  base  presented  tlic 
same  appearance  that  it  would  if  an  inexperienced  axman  had 
given  an  exhibition  of  his  skill  at  mutilation.  The  canvas  head 
was  torn  in  shreds,  and  this,  with  the  mira,  was  scattered  all  over 
the  power  house. 

No  one  was  hurt.  The  writer  had  just  left  a  position  that  was 
in  line  of  the  flying  part'.  Manser  bullets  would  have  been  pref- 
erable to  the  flying  segments. 


BY    D.    F.    CARVER. 

The  essential  feature  of  good  track  construction  and  good  pave- 
menfis  a  good  foundation.  In  a  majority  of  cases  this  exists  natur- 
ally at  the  depth  at  which  ties  are  laid.  If  the  natural  foundation 
is  not  suitable,  it  can  be  made  so  by  the  use  of  broken  stone  or 
gravel. 

The  ties  should  be  of  the  best  quality  of  yellow  pine,  sawed  on 
four  sides,  and  of  size  sufficient  to  give  a  bearing  on  foundation  of 
not  less  than  4J^  square  feet  per  tie.  A  very  excellent  and  eco- 
nomical spacing  has  been  found  to  be  twenty-four  ties  to  a  60-foot 
rail. 

All  ties  should  be  thoroughly  tamped  near  the  rail,  and  the  joint 
ties  tamped  throughout  their  lengths.  The  dirt  under  the  base  of 
the  rail  should  also  be  thoroughly  tamped,  otherwise  there  will  be 
a  settlement,  which  will  allow  the  rail  stones  to  be  forced  down. 

The  rail  used  should  be  of  hard  steel,  and  of  a  section  that  will 
give  it  great  stifit'ness.  The  tread  should  be  either  level  or,  as  is 
becoming  common  practice,  should  bevel,  so  that  the  wheels  will 
have  a  bearing  for  the  width  of  the  tread.  This  latter  arrangement 
gives  greater  contact  for  traction  and  stoppages,  and  also  does  less 
damage  to  wheels  that  are  skidded  in  an  emergency  stop. 

The  web  of  the  rail  should  be  as  nearly  as  possible  beneath  the 
centre  of  the  tread,  so  that  the  resultant  of  the  forces  of  weight  and 
lateral  motion  of  the  wheel  shall  fall  within  the  width  of  the  base. 
As  the  lightest  section  of  9-inch  rail  is  more  than  amply  strong 
to  stand  the  strain  of  carriage,  provided,  of  course,  that  every  tie 
has  a  first-class  bearing,  it  has  been  found  desirable  to  roll  the  web 
down  to  the  thinnest  section  possible,  and  accept  the  small  losses 
due  to  rail  splitting  along  the  web  from  the  tension  caused  by  the 
very,  unequal  distribution  of  metal.  The  breakage  above  referred  to 
has  been  found  to  be,  throughout  a  year's  work,  about  one-fourth 
of    I  per  cent,  of  rail  laid. 

The  problem  of  the  rail  joint  has  been  a  trying  one,  but  it  is  fast 
approaching  a  successful  and  satisfactory  solution,  the  essential  fea- 
tures of  which  are  either  a  welded  joint,  which  makes  a  rail  practi- 
cally one  continuous  mass,  or  the  mechanical  joint,  which  avails  of 
the  bearing  surfaces  beneath  the  head  and  tram,  and  beneath  the 
base,  and  of  the  upper  surface  of  the  base  of  the  rails  which  it  con- 
nects. Either  joint,  to  be  entirely  successful,  however,  must  be  laid 
with  tight  joints,  so  that  passing  wheels  will  have  a  continuous 
bearing. 

This  method  of  construction  will,  in  time,  force  the  track  out  of 
line,  and  where  the  line  is  curved  to  any  extent  will  push  the  curves 
out  of  line;  and  also  in  renewing  any  portion  of  the  track  in  warm 
weather,  it  will  be  found  almost  invariably  impossible  to  put  in  new 
pieces  of  the  same  size  as  the  old  removed,  because  the  great  com- 
pression strain  closes  up  the  opening.  Still,  with  all  these  objec- 
tions, the  added  leiiglh  of  life  of  joints  gained  is  of  decided  advan- 
tage. 

With  the  girder  rail  sections,  in  block-paved  streets,  it  is  abso- 
lutely necessary  to  use  a  rail  filler.  We  have  experimented  willi 
tlio  burnt  brick,  which  was  found  to  crumble  badly  under  heavy 
wagon  traffic,  and  it  has  been  abandoned.  In  its  place  is  useil  hem- 
lock planks,  which  give  the  best  results  on  the  investiiu-nt. 

In  paving  up  the  street  the  porticms  outside  the  outside  rail  and 
between  the  tracks  should  be  paved  and  thoroughly  rammed  before 
the  sections  between  the  rails  are  paved.  This  prevents  the  crowd- 
ing of  the  stones  between  mils  from  forcing  the  track  out  of  gauge. 
A  bed  of  concrete  between  tics  has  been  tried,  to  prevent  the 
paving  blocks  from  sinking,  hut  such  experience  as  the  writer  has 
had  with  this  construction  has  not  been  very  satisfactory,  and  as  its 
first  cost  is  great,  and  also  as  the  interest  on  this  extra  investment 
is,  in  many  cases,  greatly  in  excess  of  the  maintenance  charges 
whirl)  it  is  iiitniilcd  to  prr-viiit,  he  i-^  led  to  doubt  very  greatly  its 
utility. 


•I'npcr  rend  l>clorc  llic   New   York  Sinir   Strcel 
Imltjin    Uracil,   Srptcnilicr,   lHg8.     Abllroctcd. 


Kuilwity    ANPtoL'ititioii,    Mnn> 
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Deterioration  of  the  Candle  Power  of  Welsbach  Mantles. 


Gas  companies  have  very  generally  claimed  that  the  mantles 
used  with  Welsbach"  burners  maintain  their  candle  power  prac- 
tically constant  until  the  mantles  are  destroyed.  Recent  investi- 
gations, however,  show  that  the  drop  in  candle  power  in  Welsbach 
mantles  is  as  rapid  or  even  more  rapid  than  that  of  the  filaments 
of  ■  incandescent  lamps.  The  accompanying  curves,  which,  with 
the  information,  are  given  on  the  authority  of  the  General  Electric 
Company,  show  the  average  results  of  a  series  of  tests  made  on 
incandescent  lamps  of  its  manufacture  and  Welsbach  burners. 

Curve  I  shows  that  a  good  32-cp  incandescent  lamp  burns  415 
hours  before  its  candle  power  drops  to  80  per  cent,  of  the  initial 
value.  Cur\e  2  shows  that  a  Welsbach  burner  suffers  the  same 
fall  in  only  230  hours.  In  other  words,  the  depreciation  of  the 
Welsbach  mantle  is  so  much  greater  than  that  of  the  electrically 
illuminated  filament  that  the  Welsbach  burner  drops  to  80  per  cent, 
of  its  initial  candle  power  185  hours  sooner  than  the  incandescent 
lamp.  Even  if  the  drop  of  the  electric  filament  is  measured  in 
terms  of  its  maximum,  as  some  engineers  claim  it  should  be,  the 
comparison  is  but  little  changed,  since  80  per  cent,  of  the  maximum 
is  reached  only  after  350  hours'  burning. 

Economy  dictates  the  substitution  of  a  new  incandescent  lamp 
when  the  candle  power  has  dropped  by  at  most  20  per  cent,  of  the 
initial,  but  taking  into  account  the  high  first  cost  of  Welsbach  man- 
tles and  the  low  cost  of  operation  a  mantle  would  undoubtedly  be 
continued  in  use  until  this  candle  power  had  dropped  much  lower. 
In  this  case  the  customer  would  be  obliged  to  consume  the  same 
amount  of  gas,  and  thus  be  at  the  same  expense,  although  the  light 
obtained  would  be  much  diminished  in  power.  For  example,  if  a 
Welsbach  mantle  having  an  initial  candle  power  of  32  were  burned 
for  500  hours  its  candle  power,  according  to  the  curve,  would  drop 
about  27  per  cent.,  leaving  approximately  23.4  candles. 
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Mr.  E.  A.  Medley,  who  made  the  report  of  these  tests,  sums  up 
as  follows: 

"The  mantles  give  a  wonderfully  good  light  when  new,  but  the 
extreme  rapidity  with  which  the  light  falls  off  and  the  consequent 
shortness  of  their  efficient  life,  even  when  treated  with  every  con- 
sideration due  to  their  somewhat  delicate  constitutions,  make  them 
far  from  an  ideal  illuminant.  With  the  possible  exception  of  the 
German  mantle  No.  3  a  great  deal  of  improvement  is  necessary 
before,  for  domestic  lighting  at  any  rate,  they  can  be  considered 
satisfactory." 

The  deterioration  in  candle  power  of  Welsbach  mantles  should 
be  thoroughly  considered  in  connection  with  the  heat  given  out, 
consumption  of  oxygen  and  contamination  of  the  air,  inconven- 
ience of  ignition,  danger  from  fire,  and  other  disadvantages  which 
are  common  to  any  gas  system,  and  station  managers  may  find 
from  the  facts  given  cogent  arguments  in  favor  of  eliminating  these 
disadvantages  by  discarding  the  Welsbach  burner  for  the  more 
convenient  and  more  satisfactory  electric  lamp. 


The  New  Cable  Between  Brest  and   New  York. 


The  cable  which  was  recently  laid  direct  from  the  coast  of  France 
to  New  York  City,  by  the  French  Telegraphic  Cable  Company,  is 
described  in  a  recent  number  of  "La  Nature."  from  which  the  fol- 
lowing data  and  the  accompanying  illustration  were  taken:  The 
cable  has  a  length  of  5700  kilometres  (3540  miles),  and  weighs  in 
the   neighborhood   of  9,250.000   kilograms    (10.000   short   tons)    of 
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Cross-Sectio.ns  of  Frfnch  Cable,  Actual  Size. 


In  1897  tests  were  made  in  Berlin  in  which  two.  English  and 
three  German  mantles  were  tested.  The  standard  of  light  used 
was  the  Heffner  amyl-acetate  lamp,  in  connection  with  a  Lummer- 
Brodhun  photometer,  the  gas  being  measured  by  an  Elster  ex- 
perimental gas  meter.  Much  care  was  taken  to  secure  uniform  and 
reliable  results,  the  room  being  thoroughly  ventilated  and  draughts 
at  the  same  time  avoided,  as  it  has  been  found  that  the  light  is 
materially  affected  if  there  is  not  an  ample  supply  of  fresh  air.  The 
horizontal  candle  power  was  measured  in  three  directions.  120° 
apart,  and  the  mean  taken  as  the  correct  reading,  the  measure- 
ments being  taken  every  twenty-four  hours.  The  final  table,  which 
contains  practically  all  the  important  results,  is  as  follows: 

Make  of  Mantle.  Xew 

English  mantle.  No.  i.  36 

"    2.   52.9 
German  mantle.  No.  I.   70.3 

"     2.   33.5 

"3-  62.6 

An  important  feature  in  connection  with  incandescent  gas  burn- 
ers is  the  proportion  of  the  size  of  the  mantle  to  the  Bunsen  flame. 
In  many  cases  the  mantle  is  much  too  large  for  the  burner,  and  in 
consequence  does  not  become  properly  incandescent  all  over:  it 
also  shrinks  and  warps  out  of  shape  to  a  much  greater  extent  than 
when  smaller.  The  tests  also  showed  that  the  light  absorbed  by 
mica  chimneys  was  about  10  per  cent,  more  than  by  glass  chimneys. 

/ 


Candle 
00  Hrs. 

Power. 
500  Hrs. 

Percentage  Fall 

In               In 

100  Hrs.    500  Hrs. 

33-4 

14 

7.2 

61.2 

49 

29.7 

7-4 

43-8 

49-7 

28.2 

29-3 

599 

40.3 

33-3 

24.7 

37-7 

571 

47-5 

8.8 

24.1 

which  5.500.000  kilograms  represent  the  armoring  of  iron  and  steel, 
930.000  the  copper  core  and  560,000  the  gutta-percha  insulating 
sheath.  The  conducting  core  is  made  up  of  a  thirteen-wire  copper 
cable,  the  central  conductor  having  a  diameter  of  3.04  millimetres 
(0.12  of  an  inch)  and  the  twelve  strands  surrounding  it  of  1.06  milli- 
metres (0.04  of  an  inch).  This  conductor  is  surrounded  by  the 
gutta-percha  dielectric,  the  thickness  of  which  is  3.5  milllimetres 
(0.14  of  an  inch),  the  weight  of  this  material  being  about  180  kilo- 
grams (400  pounds)  per  nautical  mile.  Outside  of  the  copper  and 
the  gutta  percha,  the  dimensions  of  which  are  uniform  throughout 
the  length  of  the  cable,  the  section  diflFers  according  to  the  loca- 
tion. The  protecting  envelope  is  made  up  in  four  styles,  shown  re- 
spectively at  A.  B,  C  and  D  of  the  illustration.  The  lightest  sec- 
tion is  that  shown  at  D  for  deep-sea  service,  the  armoring  of  which 
consists  of  twenty-four  steel  wires,  each  with  a  diameter  of  2.29 
millimetres  (0.067  of  an  inch).  In  the  intermediate  type  shown  at 
C  the  steel  wires  have  a  diameter  of  4.5  millimetres  (0.13  of  an 
inch).  The  coast  type  shown  at  B  has  double  armoring,  the  strands 
of  the  inside  protection  being  twenty-four  in  number,  with  a  diam- 
eter of  2.29  millimetres  (0.067  of  an  inch),  and  of  the  outside,  fifteen 
in  number,  with  a  diameter  of  6.8  millimetres  (0.20  of  an  inch),  while 
the  shore  ends  shown  at  A  are  also  doubly  protected,  the  inside 
armoring  being  the  same  as  the  last  and  the  outside  made  up  of 
ten  three-wire  strands,  each  wire  of  which  is  5.6  millimetres  (o.l6  of 
an  inch)  in  diameter.  The  cable  is  designed  to  transmit  per  minute 
sixteen  words  of  fifteen  impulses  per  word.  The  cable  was  built 
and  laid  by  La  Societe  Industriale  des  Telephones. 
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The  Meeting  of  the  British  Association. 


The  sixty-eighth  annual  meeting  of  the  British  Association  for 
the  Advancement  of  Science  was  held  at  Bristol, 'September  8-13, 
with  an  attendance  of  over  2400  members  and  a  list  of  papers  and 
reports  which  should  form  a  considerable  addition  to  scientific 
records.  Prof.  Michael  Foster  is  the  president-elect  for  the  com- 
ing j'ear  and  the  next  year's  meeting  will  be  held  at  Dover,  Brad- 
ford having  been  chosen  as  the  meeting  place  for  1900. 

Of  the  two  most  notable  features  of  the  meeting,  one  was  the 
cry  raised  over  the  disturbances  of  the  measurements  in  magnetic 
observatories  caused  by  electric  tramways  and  the  dangers  of  elec- 
trolysis from  the  tramway  returns.  The  English  have  taken  ob- 
servatory disturbances  much  more  grievously  than  have  Ameri- 
cans, among  whom  the  idea  has  generally  prevailed  that,  the  elec- 
tric railways  being  of  more?  vital  interest  to  the  public  than  mag- 
netic observatories,  the  latter  must  give  way.  The  other  subject 
which  excited  considerable  interest  and  on  which  three  papers  were 
read  was  the  electrical  transmission  and  distribution  of  power.  In 
this  line  a  radical  conservatism  and  a  noticeable  lack  of  informa- 
tion on  the  recent  developments  in  alternating-current  work  in 
Switzerland  and  in  this  country  appeared.     One  prominent  engi- 


Committee  on  Comparing  and  Reducing  Magnetic  Observations. 
Report  of  the  Committee  on  Electric  Standards:  A.  G.  Vernon 
Harcourt,  "On  a  lo-candle  Lamp  to  Be  Used  as  a  Standard  of 
Light."  Report  of  the  Committee  on  the  Electrolytic  Methods  of 
Quantitative  Analysis.  E.  Cannan,  "Ought  Municipal  Enter- 
prises to  Yield  a  Profit  in  Aid  of  Rates?"  Prof.  S.  P.  Thompson, 
"Economic  and  Social  Influences  of  Electric  Traction";  A.  Sie- 
mens, "Electric  Power  in  Workshops";  A.  H.  Gibbings,  "The 
.Application  of  the  Electric  Motor  to  Small  Industrial  Purposes 
and  Its  Efifects  on  Trade  and  on  the  Community  Generally";  W. 
Geipel,  "Electric  Power  and  its  Application  on  the  Three-phase 
System  to  the  Bristol  Wagon  and  Carriage  Works";  H.  Faraday- 
Proctor,  "Notes  on  the  Electric  Lighting  System  at  Bristol,  with 
Special  Reference  to  Auxiliary  Plant";  Prof.  Silvanus  Thompson 
and  Mr.  Miles  Walker,  "Electric  Traction  by  Surface  Contacts"; 
J.  G.  Aldridge,  "Combined  Electric  Lighting  and  Power  Plant  for 
Docks  and  Harbors";  A.  H.  Allen,  "Electric  Canal  Haulage";  C. 
Bright,  "On  the  Pacific  Cable." 


The  Blackpool  and  Fleetwood  Electric  Railway. 

This   English   electric     railway,    though    of     small     size,    as   are 
all   English  electric  railways,   the  total    length   being  8  miles   and 
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necr  expressed  the  opinion  that  wherever  the  distance  did  not  call 
for  pressures  of  over  2000  volts  direct  currents  were  preferable  to 
multiphase.  The  papers  and  discussions  in  this  line  brought  out 
practically  nothing  new  to  American  engineers. 

The  following  is  a  list  of  the  electrical  papers  of  engineering  in- 
terest presented  at  the  meeting: 

A.  A.  Cahen  and  J.  M.  Donaldson,  "Comparison  Between 
Charging  a  Secondary  Cell  at  Constant  Potential  and  at  Constant 
Current,  More  F.spccialiy  as  Regards  Efficiency";  Prof.  Oliver 
Lodge.  "On  a  Magnifying  or  Bellowing  Telephone";  F,.  H.  Grif- 
fiths, "On  the  Measurement  of  Small  DifTerences  in  Resistance"; 
I'rof.  H.  L.  Callcndar,  "A  Platinum  Voltmeter";  E.  B.  Rosa  and 
A.  W,  Smith,  "On  the  Dissipation  of  Energy  in  the  Dielectric  of  a 
Condcnicr";  Prof.  H,  Callcndar,  "A  Quantitative  Bolometric  Sun- 
shine Recorder";  S.  Skinner,  "The  Carbon-Consuming  Cell  of 
Jacques";  J.  B.  Fawcctt,  "On  Standard  High  Resistances";  Mrs. 
Ayrton.  "The  Drop  of  Potential  at  the  Carbons  of  the  Electric 
Arc";  S.  Lematrom,  "Experiments  on  the  Influence  of  Electricity 
on  Planl»";  Dr.  K.  H.  Cook,  "The  Action  of  Electricity  on  Plants"; 
Discussion  on  "The  Magnetic  and  Electrolytic  Aclionii  of  Electric 
Railways."  Communications  on  this  subject  were  made  by  Dr. 
.Srhotl,  Prof.  A,  W.  Riicker.  Drs.  KitrlirnhaRcn  and  von  Bczold, 
\V,  H.  Prc-ccr.  Signor  D,  L.  Palaz/n  and  Prof.  J.  ,\.  Fleming.  Tn- 
frim    Report    of   the    Commillee   on    KIrrlrolysis,      Report   of   the 


the  proposed  number  of  motor  cars  twenty-four,  is  of  considerable 
interest  in  that  it  runs  largely  over  a  private  right  of  way  and  that 
storage  battery  sub-stations  and  other  unusual  electrical  arrange- 
ments are  used.  The  line  is  described  fully  in  "The  Railway 
World"  of  September  8,  1898,  from  which  the  following  informa- 
tion and  cuts  were  taken.  The  greater  part  of  the  line  is  practi- 
cally a  light  railway  construction  with  centre  pole  and  bracket  over- 
head wire  supports,  the  speed  on  this  part  of  the  line  being  quite 
high,  the  whole  8  miles  being  covered  in  twenty-live  minutes, 
which  could  be  diminished  were  it  not  for  oflicial  regulations.  The 
motor  cars  are  all  of  the  double-truck  type,  weighing  loaded  12 
tons  and  fitted  with  one  G.  I''.-iooo  motor  per  truck. 

The  generating  station  contains  three  Galloway  boilers  and  four 
open  marine-type  vertical  two-crank  compound  eiigincs  rated  at 
.■(x>  li'irse-power,  each  driving  at  a  speed  of  l(>.S  revolutions  i)er 
minute,  a  six-pole,  120-kw  50S-V0I1  generator,  both  engines  and 
generators  being  built  by  Messrs.  Mather  &  Piatt.  The  cut-off  of 
ilie  engines  is  varied  by  hand  and  the  automatic  governing  is  efTcct- 
ed  by  a  tlirotlle  governor,  l-'jeclor  condensers  take  tlic  exhaust. 
The  generators  have  some  peculiarities  unknown  in  this  country. 
In  the  first  place  they  are  shunl  wound,  the  rliief  feature  of  interest, 
however,  bring  a  collar  fapparrnlly  of  iron)  encircling  the  artna- 
liirc  from  pole  to  pole.  This  arrangement  is  said  lo  rfTcclually  pre- 
vent all  .sparking,  this  advantage  more  than  compensating  for  the 
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magnetic  leakage  which  it  entails.  The  efficiency  of  the  generators 
is  given  as  93  per  cent.,  no  parts  rising  more  than  25°  C.  above  the 
i.tmosphere  on  continuous  lull-load  running.  Three  four-pole 
motor-driven  boosters  also  mounted  in  the  station  are  capable  of 
building  up  200  volts  with  a  load  of  130  amperes  each.  By  means 
of  switches  any  one  of  the  four  feeders  may  be  connected  to  a 
booster.  Two  feeders  run  respectively  to  two  accumulator  sub- 
stations toward  the  ends  of  the  line.  Each  of  these  is  fitted  with 
250  cells  made  by  the  Chloride  Electrical  Storage  Syndicate,  hav- 
ing a  capacity  of  300  ampere  hours.  The  batteries  are  normally 
"floated"  on  the  line  to  steady  the  load  coming  over  the  feeder, 
but  any  one  of  the  three  elements,  the  battery,  feeder  or  line,  may 
^  cut  out  by  switches. 


Electric  Belts. 


Tlie  country  newspaper  having  a  circulation  among  farmers  and 
the  religious  weekly  having  a  circulation  among  families  seem  to 
be  the  principal  places  in  which  one  reads  advertisements  of  "elec- 
tric belts"  for  the  cure  of  all  kinds  of  disease  to  which  the  human 
frame  is  liable.  As  has  been  pointed  out  recently  in  these  columns, 
it  seems  to  be  the  duty  of  the  electrical  press  to  expose,  wherever 
possible,  the  fakirs  who  do  so  much  to  bring  the  profession  into 
discredit  and  to  throw  a  certain  obloquy  upon  the  name  of  things 


least  uncomfortable  one,  if  the  current  is  strong  enough.  Hence 
the  pretensions  of  the  makers  of  electric  belts  are  ridiculous,  even 
assuming  that  their  contrivances  produce  a  current  at  all. 

As  a  matter  of  fact  most  of  them  do  not  produce  a  current  of 
measurable  volume.  They  are  generally  made  of  bits  of  copper 
and  some  other  metal,  cut  into  more  or  less  fantastic  shapes,  and 
grouped  together  in  a  structure  such  that  they  are  in  contact  with 
the  skin  of  the  wearer.  Under  these  circumstances  there  is,  no 
doubt,  some  potential  difference  set  up  between  the  metals,  but  it  is. 
of  course,  immediately  destroyed  by  the  metallic  contact  between 
.them.  If  it  were  not— that  is.  if  there  were  a  genuine  potential 
difference  maintained  between  particles  of  dissimilar  metals  in  con- 
tact with  the  human  skin — the  phenomena  of  cataphoresis  would 
certainly  ensue  and  the  substance  of  the  metals  or  their  oxides 
would  be  carried  locally  into  the  wearer,  who  would  discover  this 
fact  by  the  breaking  out  of  sores  where  the  belt  was  in  contact 
with  him.  As  a  general  thing  the  makers  guard  against  this  un- 
hai)py  possibility  by  so  elaborately  short-circuiting  their  metals 
that  not  a  trace  of  a  volt  can  be  found  anywhere  about  the  belt. 

The  whole  thing  is  ridiculous,  were  it  not  for  the  fact  that  sick 
people  are  swindled  out  of  their  money  by  the  purchase  of  these 
things.  It  is  possible  that  they  even  sometimes  perform  a  genuine 
c'lre,  if  the  disease  afflicting  the  wearer  is  of  nervous  origin  and  he 


A  View  of  the  Main  Generators  of  the  Blackpool  and  Fleetwood  Electric  Railwav. 


electrical.  Among  these  are  the  enterprising  manufacturers  of  the 
remarkable  mechanisms  known  and  advertised  as  "electric  belts." 
The  advertisements  guarantee  the  wearer  of  one  of  these  an  im- 
munity against  pretty  nearly  everything  but  a  violent  death,  and 
generally  tell,  in  learned  terms,  about  the  benefits  to  be  derived 
from  the  more  or  less  powerful  currents  of  electricity  generated  by 
their  appliances  and  absorbed  into  the  system  of  the  wearer. 

In  the  first  place,  if  it  were  true  that  the  beneficial  results  to  be 
derived  from  the  application  of  electric  currents  to  the  body 
amount  to  the  half  of  what  these  fakirs  claim  the  use  of  electricity 
ought  to  be  carefully  restricted  to  practitioners  who  understand  its 
application.  So  powerful  a  medicament  can  only  be  dangerous 
in  '.he  hands  of  the  unenlightened,  for  all  the  agents  of  the  pharma- 
copa;ia  that  possess  great  curative  power  are  also  able  to  do  equally 
great  damage  if  wrongly  or  ignoranlly  administered.  This  view 
of  the  matter  is.  however,  based  upon  the  purely  gratuitous  as- 
sumption that  electric  currents  have  any  directly  beneficial  effect 
upon  the  system.  If  this  be  true,  it  certainly  is  not  proven.  While, 
in  the  hands  of  competent  specialists,  the  use  of  electricity  in  the 
treatment  of  disease  is  a  recognized  and  valuable  means,  it  by  no 
means  follows  that  the  mere  putting  of  part  of  the  body  in  an  elec- 
trical circuit  will  have  any  effect  whatever,  save  a  disastrous    or  at 


has  sufficient  faith.  It  is  well  known  that  a  potato  carried  in  the 
pocket  will  cure  those  who  think  they  have  rheumatism.  So  will 
an  electric  belt,  but  the  potato  is  just  as  good  and  cheaper. 

To  Prevent  Over-production  of  Acetylene. 

In  order  to  avoid  over-production  in  acetylene  generators,  in  which 
the  pressure  of  the  gas  lowers  the  water  from  the  carbide,  from 
moisture  retna*ining  after  production  should  be  stopped,  it  has  been 
proposed  in  a  communication  to  the  French  Society  to  steep  the 
calcium  carbide  in  hot  concentrated  solution  of  glucose.  In  the 
subsequent  production  of  acetylene  a  sucrate  of  lime  is  formed  by 
the  action  of  the  glucose,  the  calcium  and  the  oxygen,  which  stops 
the  generation  almost  immediately  on  the  cessation  of  the  water 
supply. 

An  Important  Patent  Decision. 

It  has  just  been  decided  in  the  United  States  Circuit  Court  at 
Detroit,  Mich.,  that  the  lapse  of  a  foreign  patent  after  the  filing  of 
the  application  for  United  States  patent,  but  before  the  issuance  of 
the  latter,  does  not  affect  the  term  of  the  subseiiuent  United  States 
patent.  This  is  said  to  be  a  favorable  precedent  for  the  Welsbach 
Company  in  its  suit  for  the  control  of  the  incandescent  gas  mantle. 
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A  New  Telephone  Repeater. 


BV    KEMPSTER   U.    MILLER. 

The  question  of  telephone  repeaters  seems  to  occupy  an  impor- 
tant place  in  the  minds  of  many  of  our  foremost  telephone  engineers, 
in  spite  of  the  somewhat  discouraging  views  on  the  possibilities  of 
the  repeater  expressed  by  Mr.  Thomas  D.  Lockwood  in  a  most 
interesting  series  of  articles  entitled  "Telephone  Repeaters  or  Re- 
lays, and  Repeating  Systems,"  published  in  The  Electrical 
World  in  November,  1896.* 


^ 


A  patent  has  just  been  issued  to  Mr.  John  Stone,  of  Boston,  and 
assigned  to  the  American  Bell  Telephone  Company,  which  is  well 
worthy  of  consideration.  While  no  new  circuits  and,  in  fact,  no 
new  mechanisms  are  embodied  in  this  invention,  the  results  claimed 
are  said  to  be  superior  tcr  any  heretofore  attained  in  this  line  of 
work.  The  repeater,  together  with  the  circuits  of  the  two  commu- 
nicating lines,  is  shown  in  Fig.  i,  in  which  T  is  the  transmitter  of 
the  sending  station  and  t  is  the  receiver  at  the  receiving  static^n. 
These  are  connected  with  the  repeater  by  the  lines  L'  and  L  re- 
spectively, the  line  circuits  being  associated  with  the  repeater  cir- 
cuits by  induction  coils  /  and  P  in  the  usual  manner.  5  is  a  polar- 
ized electromagnet  whose  poles  are  in  pro.ximity  to  the  diaphragm 
D.  C  is  the  variable  resistance  button  of  a  transmitter,  the  front 
electrode  of  which  is  secured  rigidly  to  the  centre  of  the  diaphragm 
D,  while  the  back  electrode  is  rigidly  secured  by  means  of  the  cross 
piece  f  to  the  frame  A,  which  also  supports  the  diaphragm  D  and  the 
electromagnet  B.    The  variable  resistance  button  is  shown  in  sec- 


FiG.  2. 

lion  in  J'lK.  2.  and  will  be  at  once  recognized  by  those  who  arc  fa- 
miliar with  the  solid-back  transmitlcr  as  bcin((  nothing  else  than  the 
button  used  in  that  very  cflicicnt  form  of  instrument.  So  far  the  ap- 
paratus described  certainly  embodies  no  new  principles.  The  tran.s- 
mittcr  T  serves  to  vary  the  resistance  of  the  circuit  of  line  /.,',  and 
thui  to  vary  the  current  strcnKth  of  the  battery  11.  The  llucluations 
in  the  current  thus  produced  act  inductively  through  the  induction 
coil  /  and  cause  corresponding  currents  of  somewhat  higher  ten- 
sion to  flow  in  the  circuit  L'  containing  the  coils  of  the  receiver 
maxnct  B,  This  acts  on  the  diaphragm  D,  which  is  of  iron,  in  pre- 
cisely the  same  manner  thai  an  ordinary  telephone  receiver  arts  on 
its  diaphragm,  and  the  vibrationi  of  ihi^  diaphragm  cfiusc  the  trans- 
mitter button  C  to  vary  the  rc'.i*lanT  between  ttic  front  and  back 
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electrodes  m  and  m'  respectively.  This  causes  fluctuations  in  the 
current  flowing  from  battery  10  through  the  circuit  L'  and  these  in 
turn  act  inductively  on  the  receiving  circuit  L,  thus  reproducing 
the  original  sound  in  the  receiver  t. 

The  only  feature  of  alleged  novelty  in  this  patent  is  the  fact  that 
the  entire  working  parts  of  the  repeater  are  inclosed  in  a  chamber 
E,  from  which  the  air  may  be  exhausted  to  any  desired  extent  by 
means  of  a  pipe  P  and  any  suitable  air  pump.  Just  why  this  gives 
better  results  than  the  ordinary  form  of  repeater  is  not  explained 
in  the  specification  of  this  patent,  but  it  is  obviously  due  to  one  or 
both  of  the  following  causes:  first,  the  removal  of  the  air  from  the 
chamber  will  undoubtedly  allow  a  freer  vibration  of  the  diaphragm 
and  its  mechanism; and  second,  the  layer  of  occluded  air  between  the 
granules  of  the  carbon,  to  the  presence  of  which  Mr.  Berliner  at- 
tributes the  action  of  the  microphone,  is  made  thinner  if  not  re- 
moved entirely.  Probably  the  former,  and  not  the  latter,  is  the 
cause  for  any  superior  results  which  this  repeater  may  produce,  as 
Professor  Fessenden  has,  I  think,  quite  clearly  shown  that  Mr. 
Berliner's  occluded  air  theory  plays  little  if  any  part  in  the  true 
action  of  the  microphone. 

Concerning  the  results  obtained  with  this  repeater,  Mr.  Stone 
says,  "The  messages  automatically  transferred  by  it  from  one  cir- 
cuit to  another  are  reproduced  in  the  receiving  telephone  of  the 
second  circuit  with  a  well  defined  gain  in  volume  or  loudness,  and 
without  any  substantial  distortion  or  ofT-setting  loss  in  clearness  of 
articulation." 


M.  Boucherot's  Device  for  Starting  Induction  Motors. 

As  is  well  known  the  polyphase  induction  motor  requires,  to 
give  high  torque  on  low-current  consumption  at  low  speeds,  a  high 
resistance  in  the  secondary  member,  which  resistance  should  be  re- 
duced to  dead  short  circuit  for  efficient  running  and  good  regula- 
tion as  the  speed  approaches  synchronism.  An  ingenious  arrange- 
ment for  accomplishing  this  change  of  resistance  without  the  use  of 
sliding  contacts  of  any  kind  is  described  in  the  London  "Electri- 
cal Review"  of  September  2,  the  arrangement  being  the  design  of 
M.  Boucherot.  The  primary  element — which  is  the  external  stator 
— is  divided  into  two  parts  independently  wound,  each  consisting  of 
the  ordinary  ring-shaped  core  of  slotted  stampings,  one  being  fixed 
to  the  framework  and  rotatable  by  a  hand  lever  or  screw  device 
through  one  pole  angle.  Both  primaries  act  inductively  across  the 
air  gap  on  the  secondary  of  one  rotor  of  squirrel  cage  construction, 
the  bars  of  the  one  secondary  winding  running  through  and  taking 
the  induction  of  both  primaries.  The  squirrel  cage  is  short-cir- 
cuited at  its  ends,  but  at  its  middle,  between  the  two  primaries,  the 
bars  are  joined  together  by  a  strap  of  high  resistance  material.  In 
starting,  the  movable  primary  is  so  set  that  the  electromotive  forces 
set  up  by  the  two  primaries  in  the  bars  of  the  secondary  oppose 
each  other,  and  any  currents  resulting  must  find  their  paths  from 
bar  to  bar  through  the  high-resistance  strap.  As  the  motor  gains 
speed  the  movable  primary  may  be  rotated  until  its  electromotive 
forces  act  in  conjunction  with  those  of  the  stationary  primary  to 
set  up  currents  in  the  squirrel  cage  bars  from  end  to  end,  the  re- 
sistance to  the  flow  of  these  currents  being  very  small;  thus  the 
resistance  is  varied  without  the  use  of  sliding  contacts,  but  by  vary- 
ing the  relative  angular  position  of  the  two  rotating  fields. 

A  Long;  Underground  Telegraph  Cable. 


The  British  post  ollicc  is  now  laying  an  iiiuk-rground  cable  for 
ti'legra|)h  service  between  London  and  Birmingham,  a  distance  of 
105  miles.  The  new  cable  is  intended  to  supplement  and  not  to 
supplant  the  overhead  service  and  is  rendered  necessary  by  the 
crowde<i  conditions  of  the  pole  lines  on  available  routes.  The 
cable  will  carry  seventy-six  copper  wires,  paper  insul.ited,  and 
twislcd  in  thirty-eight  pairs.  The  wires  are  enclosed  in  a  lead  tube 
2'/i  inches  in  diameler,  and  this  will  be  drawn  into  3-incIi  iron  pip- 
ing laid  about  .30  inches  below  the  surface.  The  wires  in  Ihcir  lead 
casing  arc  made  up  in  lenglhs  of  150  yards  and  the  jointing  be- 
tween wires  i.s  cffeclcd  by  means  of  copper  sleeves.  At  intervals  of 
5  miles  the  cables  are  broughl  to  the  surface  and  fanned  out  in 
terminals  for  testing  purposes.  These  way  slatinns  will  also  be 
fitted  with  apparatus  for  pumping  rhomically- dried  air  into  the 
cable  to  maintain  a  pneiimalic  head  that  will  keep  out  moisture 
which  niiglil  otherwise  cnlr-r  through  faults  in  the  casing.  The 
cable  will  allow  considerable  of  the  overhead  wire  now  ti.scd  for 
telegraph  purposes  to  be  put  into  the  telephone  trunk-line  service. 
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Dynamos,  Motors  and  Transformers. 

•  ELECTRIC  GENERATORS,  i'arshall  and  llobart.  Lond. 
"Engineering,"  Aug.  26. — In  this  continuation  of  their  long  serial 
(see  "Digest"  Sept.  3)  they  show  briefly  by  means  of  an  example 
how  to  calculate  the  magnetic  circuit  of  a  transformer,  a  fuller  de- 
scription of  which  is  to  be  given  later.  They  then  discuss  the 
magnetic  circuit  of  induction  motors,  showing  how  it  is  to  be 
calculated;  this  does  not  admit  of  being  abstracted.  A  number  of 
examples  are  given  ,which  relate  to  matters  that  have  been  treated 
in  their  articles. 

DYNAMOS.  Guilbert.  "L'Eclairage  Elec,"  Sept.  3.— Illus- 
trated descriptions  of  some  improvements  intdynamos  taken,  ap- 
parently, from  patent  specifications.  The  portion  concerning  the 
Remon-Casas  dynamo  is  translated  in  the  present  issue  of  The 
Electrical  World. 

CALCULATING  THE  FALL  OF  VOLTAGE  IN  A 
TRANSFORMER.  Kapp.  "L'Eclairage  Elec,"  Sept.  3.— A 
long  abstract  in  French  of  the  article  noticed  in  the  "Digest" 
May  7. 

Lights  and  Lighting. 

NERNST  INCANDESCENT  LAMP.— "Elek.  Zeit.,"  Sept.  8. 
— The  announcement  recently  made  of  this  new  lamp  has  given  the 
impression  to  the  layman  that  the  present  electric  light  stations 
will  soon  be  superseded  with  something  entirely  new,  and  it  has, 
therefore,  been  a  check  to  the  erection  of  new  stations.  The  pres- 
ent note  contains  a  letter  from  Nernst  in  reply  to  an  inquiry  from 
the  editor  asking  for  a  statement.  He  states  that  no  further  infor- 
mation can  be  given  at  present  regarding  the  lamp,  as  it  is  still  in 
the  experimental  stage;  it  is  certain,  however,  that  the  lamp  will 
be  made  in  practice  in  such  a  form  that  it  can  be  connected  direct- 
ly with  existing  continuous  or  alternating  current  stations  of  100 
to  220  volts;  there  is.  tlwrefore,  no  need  to  fear  that  the  introduc- 
tion of   this  lamp  will  make  any  change  in  projected  installations. 

MAXIM  INCANDESCENT  LAMP.— Lond.  "Elec.  Rev.," 
Sept.  9. — A  short,  illustrated  description  of  a  lamp  with  a  support 
for  the  filament.  It  consists  of  a  narrow  strip  of  mica  with  slots 
in  it,  through  which  the  filament  passes,  holding  it  firmly  in  posi- 
tion; the  lamps  can  therefore  be  hung  in  any  desired  position  with- 
out the  filament  bending;  it  also  steadies  the  filament  during  trans- 
portation. The  mica  is  not  sealed  into  the  glass,  but  is  sprung 
into  two  small  pockets  in  the  widest  part  of  the  bulb.  It  is  claimed 
Maxim's  experiments  have  resulted  in  the  production  of  a  2.8-watt 


lamp  which  compares  favorably  in  light  and  maintenance  of  candle 
power  with  the  average  4-watt  lamp. 

Power. 

POWER  INSTALLATION  AT  BIRSFELDEN.— "Zeit.  f. 
Beleucht.,"  Aug.  30.— An  abstract  of  the  project  which  is  likely  to 
be  carried  out  at  this  place,  near  Bale,  Switzerland,  and  which  is 
to  supply  current  and  power  to  Muelhausen  and  other  neighboring- 
places;  the  fall  of  the  Rhine  is  used;  the  installation  is  to  be  one 
of  7000  horse-power. 


GAS  ENGINE  V.  ELECTRIC  MOTOR.— "Prog.  Age,"  Sept. 
IS— An  abstract  of  an  article  comparing  the  costs  of  a 
(tmall  gas  engine  with  an  electric  motor  in  the  city  of  Cologne. 
Germany.  Some  of  the  advantages  of  the  electric  motor  are  rec- 
ognized, but  in  regard  to  economy  the  advantages  are  in  favor  of 
the  gas  engine;  for  steady  working  the  gas  engine  is  cheaper  by 
more  than  50  per  cent.,  or  when  used  only  half  the  lime  there  is 
still  a  saving  of  40  per  cent.  The  conditions  on  which  the  calcula- 
tions are  based  arc  those  existing  in  that  city.  The  gas  engine 
and  motor  are  both  4  horse-power;  the  former  requires  gi.S  cu.  ft.  of 
gas  per  hour,  and  the  latter  3.8  kw  per  hour;  the  interest  is  4  per 
cent,  and  the  wear  7  per  cent.  The  total  cost  per  year  of  the  gas 
engine  is  about  $315,  of  which  the  cost  of  the  gas  at  2.5  cents  per 
c.  metre  is  somewhat  over  half;  the  total  cost  of  the  eicctric  mo- 
tor is  $690,  by  far  the  greater  portion  of  which  is  the  cost  of  the  cur- 
rent at  5.5  cents  per  kw  hour;  the  cost  per  Jiorse-power  is  2.6  cents 


for  the  gas  motor  and  5.8  cents  for  the  electric  motor.  The  less 
they  are  used  the  nearer  will  the  electric  motor  approach  the  gas 
engine  in  economy. 

WEST  KOOTENAY.— "Can.  Elec.  News,"  Sept.— An  illus- 
trated description  of  this  long-distance  plant  for  power  and  liglit. 
The  Bonington  Falls  in  British  Columbia  is  the  source  of  power, 
and  the  current  is  transmitted  to  Rossland,  a  mining  centre,  30 
miles  distant.  The  falls  yield  60,000  horse-power,  of  which  20,000 
is  to  be  developed.  All  of  the  machinery  is  Canadian;  there  are 
two  three-phase  generators  of  75  kw  and  a  frequency  6f  about  bo; 
the  current  is  generated  at  1100  volts,  and  is  stepped  up  to  11,620 
for  the  delta  connection  or  20.100  for  the  Y  connection.  The  pole 
line  is  described  in  detail,  and  is  said  to  embody  the  most  improved 
practice;  the  difficulties  caused  by  wet  snow  are  so  great  that  the 
line  wires  are  housed.  Medium  hard-drawn  copper  is  used  for 
the  line.     The  plant  has  been  in  operation  for  two  months. 

Traction. 

COMBINED  ACCUMUL.ATOR  AND  TROLLEY  TRAC- 
TIONS. Scott.  Lond.  "Elec.  Rev.,"  Sept.  9. — The  conclusion  of 
his  article  (see  "Digest"  last  week).  He  gives  a  table  containing 
some  data  for  the  various  electrical  and  other  systems  used  in 
Paris.  The  cable  line  seems  to  be  the  cheapest,  after  which  comes 
the  SerpoUet  steam  system,  while  the  compressed  air  system  is  the 
most  expensive;  the  accumulator  system  lies  about  midway;  fair 
dividends  have  been  earned  by  each  of  the  companies.  A  short  de- 
scription of  the  accumulator  system  in  Paris  is  given.  One  of  the 
advantages  of  the  combined  trolley  and  accumulator  system  is  in 
the  case  of  fire,  as  when  the  wires  are  cut  down  the  accumulators 
can  supply  the  power;  also  that  bonding  can  be  dispensed  with  in 
that  section  of  the  line  where  the  trolley  wire  is  forbidden,  and  it 
is  always  in  the  closely  built  up  portion  of  the  city  where  the  elec- 
trolysis of  pipes  is  greatest;  there  is  no  reason  why  the  accumula- 
tors should  not  be  removed  at  the  junction  of  the  trolley  wire  sec- 
tion. 

SURFACE  CONTACT  SYSTEM.— Lond.  "Engineering." 
Aug.  26. — An  illustrated  descrintion  of  the  Kingland  system,  which 
is  on  exhibition  in  London.  It  is  claimed  editorially  that  in  this 
the  irreducible  minimum  of  mechanism  seems  to  have  been 
reached,  the  mechanical  and  electrical  features  being  the  simplest 
possible  and  being  entirely  free  from  all  delicate  detail.  This  is  a 
system  in  which  the  third  rail  is  divided  into  insulated  sections, 
each  of  which  is  made  alive  successively  by  the  car  passing  over  it. 
The  switching  apparatus,  of  which  there  is  one  to  each  section, 
consists  of  an  electromagnet  with  two  pole  pieces,  between  which 
there  is  a  soft  iron  armature,  which  revolves  on  an  axis,  which  also 
carries  cylindrical  commutators;  as  the  armature  is  moved  through 
an  angle  the  necessary  switching  is  accomplished  by  these  commu- 
tators. Besides  the  main  commutator  there  is  an  accessory  one. 
which  operates  the  electromagnet  itself,  and  the  current  through 
it  is  started  by  the  car  touching  the  next  insulated  rail  section  "in 
advance  of  the  one  in  use,  thus  causing  the  current  to  pass  throuo^h 
the  magnets  to  earth.  The  device  serves  equally  well  whether  the 
traffic  is  in  one  or  both  directions  on  the  same  track;  a  diagram- 
matic illustration  of    the  device  is  given. 

GORNERGRAT  MOUNTAIN  RAILWAY.  Berthier.  Cos- 
mos," Sept.  10. — .\  short,  illustrated  article  on  this  electric  rack 
and  pinion  mountain  road,  operated  by  three-phase  currents,  to 
which  other  references  have  already  been  given.  The  present  ar- 
ticle contains  a  plan  of  the  routes,  several  views,  the  truck  of  the" 
locomotive  which  operates  the  pinion,  and  details  of   the  rack. 


THE  PASSING  OF  ELEVATED  RAILWAYS.— "Eng. 
News."  Sept.  15. — An  editorial  stating  that  the  four  elevated  elec- 
tric railways  in  Chicago,  although  well  built  and  efficiently  op- 
erated, do  not  pay  as  business  ventures;  the  chief  reason  of  the 
failure  is  found  in  the  rapid  evolution  of  the  surface  railways  from 
horse  cars  to  electric  and  cable  lines.  The  mass  of  the  traveling 
public  prefer  surface  roads  whenever  these  approach  even  moder- 
ate standards  of  speed  and  service;  including  stops,  the  elevated 
railroads  make  only  11  to  15  miles  an  hour,  while  the  electric  rail- 
roads in  the  outlying  stations  often  do  nearly  as  well.  Under  these 
conditions  it  is  thought  to  be  clear  that  we  have  about  seen  the 
end  of  elevated  traction,  except  in  some  cases  where  peculiar  local 
conditions  occur,  as  in  the  crowded  districts  of  Boston  and  the 
long  distances  down  Manhattan  island. 

CLEVELAND.  Fairchild.  "Elec.  Eng.."  Sept.  15  and  22. 
The  conclusion  of  the  illustrated  descriptions  of  the  cross  country 
foads  leading  out  from  Cleveland  (see  "Digest"  last  weekV  The 
.\kron.  Bedford  and  Cleveland,  the  Lorain  and  Cleveland,  and  the 
Cleveland  and  Chagrin  Falls  lines  are  described. 

Installations,  Systems   and  Appliances. 

REGULATION  OF  VOLTAGE  IN  ALTERNATING  CUR- 
RENT INSTAI  LATIONS.  Meyer.  "Zeit.  f.  Beleucht.,"  Aug. 
20  and  30, — An  illustrated  article  in  which,  after  brieflv  discussing 
various  systems  which  have  been   proposed,  he  describes  the  fol- 
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lowing,  by  means  01  which  the  voltage  at  the  ends  of  the  feeders 
of  an  alternating-current  circuit  can  be  kept  constant  without  any 
difficulty,  and  in  manv  respects  in  a  much  simpler  way  than  with 
continuous  currents.  'From  the  distributing  points  two.  wires  run 
back  to  the  station,  where  they  are  connected  to  the  secondary  coil 
of  a  transformer,  the  primary  of  w^hich  is  connected  to  the  poles  of 
the  generator;  these  two. coils  are  connected  in  opposition  to  each 
other;  they  will,  therefore,  neutralize  each  other  as  long  as  the 
voltage  at  the  feeding  points  is  normal;  if  this  voltage  falls,  how- 
ever, the  current  in  the  primary  will  be  greater  than  that  in  the 
secondary,  and  the  magnetic  equality  in  the  transformer  will  be 
disturbed,  thus  generating  a  current  in  the  secondary  coil,  which 
flows  to  the  point  of  distribution,  thereby  raising  the  voltage  to  the 
normal.  It  is  evident  that  the  lines  leading  back  from  the  feeding 
points  must  be  so  proportioned  that  they  can  carry  this  extra  cur- 
rent; (but  how  great  this  increased  cross-section  is  likely  to  be  is 
not  stated;  it  would  seem  that  it  might  be  quite  great).  In  many 
cases  it  is  desired  that  the  voltage  at  two  pairs  of  feeding  points 
should  be  kept  alike;  in  this  case  he  applies  the  same  method  ex- 
cept that  the  transformer  coils  are  connected  respectively  to  those 
points,  and  not  to  the  generator.  In  a  similar  way  it  is  possible  to 
regulate  the  steam  engine  or  turbine  which  drives  the  generator,  b, 
making  use  of  the  current  flowing  in  this  transformer  circuit.  The 
method  may  also  be  applied  to  multiphase  installations,  which  he 
illustrates,  the  main  principle  remaining  the  same.  In  conclusion 
he  gives  a  brief  theoretical  discussion. 

STORAGE  IN  A  CENTRAL  STATION.  Low.  "Jour,  of 
El'ty,"  Aug. — A  long,  well-illustrated  description  of  the  electric 
storage  plant  in  the  Edison  station  in  San  Francisco,  which  has  a 
generator  output  of  2200  kw;  the  battery  was  added  in  preference 
to  enlarging  the  generating  plant,  and  has  a  capacity  of  nearly 
1000  kw  hours  for  one  hour;  complete  engineering  data  of  the  bat- 
tery are  given.  It  consists  of  two  series  of  seventy-five  cells  each, 
nineteen  of  which  are  used  as  regulating  cells.  The  plant  is  ex- 
ceeded in  size  only  by  the  one  in  Chicago,  and  is  equal  to  those  in 
Philadelphia  and  Hartford.  The  capacity  of  the  battery  at  va- 
rious rates  of  discharge  is  given  in  a  table. 

CENTRAL  STATION  STATISTICS.— "Sc.  Am.  Sup.."  Sept. 
If. — A  reprint  of  two  tables  of  statistics  of  central  lighting  sta- 
tions in  the  United  States,  operated  by  private  corporations  and 
by  municipalities;  the  figures  are  given  for  each  State,  and  contain 
ten  well-filled  columns  of  data  for  each;  the  compilation  was  made 
from  the  late  reports  of  the  American  Electrical  Directory.  The 
totals  for  stations  operated  by  corporations  are  as  follows:  Total 
number  of  stations,  2261;  capital  stock,  $229,938,605;.  number  of 
arc  lights,  264.428;  number  of  incandescent  lights.  7,234,134;  en- 
gine power,  970.481.  For  the  stations  owned  by  municipalities 
these  figures  are  as  follows:  3,13  stations.  26,087  arc  lights,  371.440 
incandescent  lights,  and  67.740  horse-power. 

Wires,  Wiring  and  Conduits. 

RELATIVE  COST  OF  COPPER  AND  ALUMINUM.  Zing- 
ler.  Lend.  "Elec.  Rev.,"  Sept.  q. — A  brief  reference  to  Kershaw's 
recent  article  Csee  "Digest"  last  week).  He  claims  that  Kershaw 
has  simply  substituted  the  English  market  values  for  those  in 
America.  He  does  not  think  any  claim  is  ever  put  forward  for  in- 
sulated aluminum  wires,  but  for  bare  aerial  transmission  purposes 
the  following  advantages  mav  be  pointed  out:  For  equal  condiu- 
tivity,  aluminum  has  half  the  weight  of  copper,  and  about  the 
same  breaking  strain  as  copper,  if  not  more;  therefore,  for  equal 
conductivity  the  spans  may  be  about  double  those  for  copper  wire; 
for  equal  conductivity  with  aluminum  at  29  cents  per  pound  tin- 
cost  is  nearly  the  same  as  of  copoer.  It  is  therefore  evident  that 
there  is  a  great  saving  in  the  carriage,  labor,  posts,  insulators  and 
maintenance;  the  difficulty  of  the  ioints  is  an  artificial  one.  as  there 
are  plenty  of  good  mechanical  joints. 


CABLE  SUBWAY  UNDER  THE  MILWAUKEE  RIVER  — 
"Eng,  News."  Sept.  15.— .A  note  stating  that  the  4-ft.  subwav  has 
just  been  completed  by  the  Milwaukee  Electric  Railway  &  Light 
Comnany.  It  is  made  of  cast  iron  pines,  which  arc  filled  with 
.■?-inch  ducts,  of  which  there  are  no.  Two  similar  subways  arc  to 
be  built  soon. 

CABLE  SUBWAYS.— "Eng,  News."  Sept.  15— A  note  staling 
that  a  system  of  electric  subways  is  to  be  built  at  once  by  the  city 
of  Baltimore,  for  accommodating  all  overhead  wires  except  lroll(;y 
»"•'■■      '■)no  milli',n  dollars  is  approprialfd  for  their  construction. 

Electro-Physics  and  Magnetism. 

U.  A.  PRESIDENTIAL  ADDRESS.  CrooUes.  I.ond. 
"Elcc,"  "Elcc,  Rev."  and  "Elec.  Eng." — Long  abstracts  of  pf>r- 
tions  of  his  presidential  address  to  the  British  Association,  which 
met  at  Bristol.  Portions  of  the  address  were  given  in  (lie  last  is- 
^uc  of  TliK  El.Ki  TklcAi,  WoHi.t).  The  second  portion  of  his  ad- 
dress i»  a  critical  review  of  recent  progress  in  various  branches  of 
phynics.  In  connection  with  Rontgen  and  cathode  rays  he  states 
that  the  drift  of  scientific  evidence  supports  a  transverse  ether  the- 
ory of  Rontgen  rays  and  an  alom-sitrcam  theory  of  cathode  rays. 
The  nature  of  ihe  atom  is  then  discussed,  including  an  ingenious 
•peculation  concerning  the  behavior  of  uranium,  the  atoms  of 
which  arc  ronceivcil  to  have  the  power  to  abstract  energy  from 
their  environs  by  ihr  prorrs«  of  sitlinR  the  more  rapid  niolenileH 
of  which  the  environment  is  comt>oscd.  He  also  makes  the  first 
announcement  of  his  discovery  of  a  new  clement,  which  he  calls 
moniutn. 


USE  OF  SIMPLE  SINE  CURVES  IN  PROBLEMS. 
Rhodes.  Lond.  "Elec.  Rev.,"  Sept.  9.— Bedell,  Boyd,  Steinmetz 
and  others  have  argued  that  for  purposes  of  calculation  it  is  gen- 
erally quite  admissible  to  replace  the  actual  curve  of  an  alternat- 
ing current  by  an  equivalent  sine  curve,  which  is  defined  to  be 
that  which  has  the  same  root  mean  square  value  as  that  of  the 
actual  curve  under  consideration.  It  appears,  however,  to  be 
thought  that  this  substitution  is  legitimate  only  when  the  even 
■harmonics  are  absent,  and  this,  the  author  thinks,  is  erroneous, 
giving  in  the  present  article  his  reasons  for  saying  that  it  is  cor- 
rect whether  the  harmonics  are  odd  or  even.  The  condition  for 
this  substitution  is  that  there  must  be  only  one  simple  sine  curve 
for  given. combination  of  fundamental  and  higher  harmonics — that 
is,  the  root  mean  square  valu^  of  the  actual  curve  must  depend 
only,  on  the  magnitude  of  the  harmonics  present,  and  not  on  their 
positions  relative  to  the  fundamentals  and  to  each  other.  He  then 
gives  a  short,  mathematical  proof,  showing  that  the  power  given 
to  the  circuit  depends  only  on  the  maximum  value  of  the  funda- 
mentals and  harmonics,  and  on  the  difference  of  phase  between 
each  component  of  the  current  curve  and  the  corresponding  com- 
ponent of  the  voltage  curve  and  these  differences  of  phase  are  de- 
pendent solely  upon  the  time  constants  of  the  circuit.  It  appears, 
therefore,  that  in  ordinary  calculations  we  may  with  accuracy 
assume  the  e.  m.  fs.  and  currents  to  be  simple  harmonic  functions 
of  the  time,  provided  their  root  mean  square  values  are  taken  to 
agree  with  the  readings  of  an  electrostatic  or  hot-wire  voltmeter 
and  their  mean  product   with  the  reading  of  a  wattmeter. 

MARCONI  COHERERS.  Blondel.  "L'Eclairage  Elec," 
Aug.  20. — An  abstract  of  a  French  A.  A.  S.  paper.  He  calls  at- 
tention to  the  great  difference  between  the  Branley  tubes  and  the 
Marconi  coherers;  with  the  latter  the  eflect  of  different  metals  for. 
the  filings  can  be  studied;  it  appears  that  the  condition  for  a  metal 
to  give  good  results  is  that  it  should  be  covered  with  a  layer  of 
oxide  which  is  very  thin  and  not  too  poorly  conducting.  The  re- 
sults of  his  investigations  show  that  the  Marconi  coherer  has  been 
well  designed,  being  very  sensitive  and  reliable.  He  suggests  that 
it  might  be  improved  by  making  the  vacuum  regenerative  by 
means  of  a  small  pocket  containing  filings. 

REACTIONS  OF  THE  COHERER.  Leppin.  "Wied.  Ann.," 
No.  8;  abstracted  in  the  Lond.  "Elec,"  Sept.  9. — Auerbach  showed 
that  the  coherer  also  reacts  in  the  case  of  sound  waves;  the  present 
author  shows  that  the  coherer  is  also  a  *ort  of  microphone,  ther- 
mometer, and  photometer.  Inserting  a  Branley  coherer  as  a  mi- 
crophone, all  sounds  were  distinctly  transmitted  and  reproduced  in 
the  telephone;  the  approach  of  a  hand  produced  a  deflection  due  to 
the  heat;  daylight  produced  a  deflection  after  a  few  minutes;  the 
effect  is  thought  to  be  due  to  heat  only  and  not  to  light.  These 
experiments  are  of  importance  as  showing  in  what  direction  dis- 
turbances in  the  normal  action  of    the  coherer  may  be  looked  for. 

ALUMINUM  ELECTRODES.  Wilson.  Lond.  "Elec.  Rev.." 
Sept.  9. — A  long  abstract  of  the  article,  a  complete  reprint  of  which 
was  noticed  in  the  "Digest"  Aug.  6,  13  and  20.  A  German  abstract, 
with  some  of  the  curves,  is  published  in  the  "Elek.  Zeit.,"  Sept.  8. 

ANTICIPATION  OF  GALVANI  AND  VOLTA.  Lond. 
"Elec,"  Sept.  9. — An  extract  from  the  "Dundee  Advertiser."  Aug. 
29.  in  which  certain  interesting  anticipations  are  cited.  In  1780 
Domenico  Cotagno  found  that  the  muscles  of  the  leg  of  a  mouse 
which  he  was  dissecting  were  contracted  when  touched  by  the 
knife;  Jean  Jallabert.  in  1748.  published  his  "experiments  in  elec- 
tricity" and  gave  his  theory  of  dynamical  electricity  in  1767,  found- 
ed on  the  phenomenon  produced  by  placing  two  metals  with  the 
edges  in  contact,  while  the  rest  of  the  plates  were  separated  by  a 
damp  cloth;  it  seems  to  be  an  anticipation  of  the  Voltaic  pile. 
Johann  Georg  Sulzer.  in  1767,  called  attention  to  the  sensation  of 
taste  produced  when  a  piece  of  lead  and  a  piece  of  silver  are  lai,.d 
above  and  below  the  tongue  and  brought  into  contact  with  each 
other;  (in  the  extract  quoted  he  does  not,  however,  connect  this 
with  any  electrical  phenomena).  In  1700  Joseph  Du  Verney  pro- 
duced the  same  contraction  of  the  muscles  with  two  moistened 
metals  as  Galvani  noticed  in  1791.  Vcrnev  also  successfully  inoc- 
ulated some  of  the  members  of  the  Royal  French  family  with  cow- 
pox  In  protect  them  from  smallpox  about  a  century  before  Jeiiiior 
made  his  first  experiinents,  E<litorially  it  is  staled  that  Swammer- 
dan.  in  1678.  showed  that  when  a  portion  of  a  frog's  leg  was  hang- 
ing by  a  nerve  bound  by  a  silver  wire  held  over  a  copper  suppor*. 
so  that  both  the  nerve  and  Ihe  wire  touched  the  copper,  the  muscle 
contracted. 

OUANTTTATIVK  STUDY  OF  THE  HTGH-FREQITENCV 
INDUCTION  COIL,  Boynton.  "Phil.  Mag.,"  Sept.— ,^  very 
long  article  in  which  he  develops  a  mathematical  theory  of  the  so- 
railed  Tcsla  roil:  it  is  a  modification  and  expansion  of  Obcr- 
berk's  thenrv,  and  is  cssenti.illy  a  discussion  of  a  system  with  Uvo 
degrees  of  freedom.  .After  developing  the  ihrnry  he  dosrribes  the 
apparatus  and  rxpcrimenls  with  which  he  made  nuanlitative  tests 
to  verify  tlie  tlieorv.  His  ronrhisions  are  as  follows:  "l.  The 
main  period  of  osrillnlion  of  the  nrimary  rirriiit  is  very  nearly  that 
derlurrd  from  the  tlitneiisions  of  the  system.  Tlie  same  may  he 
said  also  of  the  maximum  potenti.il  attained  in  Ihe  secondary  cir- 
cuit. 2.  The  cfTerlive  currents  and  potentials,  which  are  function'; 
of  the  damiiinc  factors,  and  these  In  turn  of  the  resistances,  wonM 
indirair  that  llir  rrsislanrrs  of  the  siiarks  are  of  the  order  of  from 
10  to  100  olinis.  drpeiuliiig  upon  tin-  amoiinl  of  rurrent  flowim; 
thronith  the  spark  3.  It  annears  ih.il  when  Ihe  secondary  rirciiit 
Is  rinsed  by  a  snark  the  primary  current  decrea'^es  with  Ihe  longlb 
of   Ibis    -park;   but    the    vironilarv    riinriii    declrliTllv    liurea-ir';       It 
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still  remains  to  be  shown  whether  this  is  due  to  the  conditions  oi 
the  experiment,  or  is  to  be  explained  by  a  more  accurate  applica- 
tion of  theoretical  reasoning."  (A  similar  article  in  an  American 
journal  was  noticed  in  the  "Digest"  Aug.  6.) 

TERRESTRIAL  MAGNETISM.  Cotterell.  Lond.  "Elec. 
Rev.,"  Sept.  9. — The  first  part  of  an  article  discussing  the  various 
possible  theories  to  explain  this  magnetism  and  claiming  that  it  is 
impossible  to  construct  any  hypothesis  having  for  its  fundamental 
principle  the  idea  of  a  material  magnet.  He  seems  to  question 
whether  the  earth  is  a  huge  magnet  or  merely  the  recipient  of  an 
ethereal  line  of  force. 


ELECTROMAGNETIC  EFFECTS  OF  ELECTROLYTIC 
CURRENTS.  Sheldon  and  Downing.  "Phys.  Rev.."  Aug.— A 
short  article  describing  experiments  in  which  they  endeavored  to 
determine  whether  a  current  through  an  electrolyte  produced  mag- 
netic effects  of  the  same  magnitude  as  those  which  it  did  when  it 
passed  through  a  metallic  conductor.  According  to  modern  the- 
ory electrolytic  conduction  takes  place  by  convection,  which  is 
not  true  of  metallic  conduction;  it  was.  therefore,  thought  that  the 
magnetic  effects  might  possibly  also  be  different.  The  apparatus 
was  similar  to  that  used  in  determining  the  magnetic  qualities  of 
iron  by  the  method  of  reversals;  a  coil  was  wound  around  the 
iron,  consisting  of  a  rubber  tube  filled  with  the  solution,  and  this 
was  then  replaced  by  a  copper  wire.  The  results  seem  to  be  practi- 
cally alike,  and  appear  to  indicate  an  inconsistency  between  the 
accepted  ideas  of  the  two  kinds  of  conduction  as  based  on  the  two- 
fluid  theory,  but  they  seem  to  be  in  accord  with  the  single-fluid 
theory;  in  the  latter  but  one  set  of  ions  carries  the  magnetically 
active  charge,  and  the  electrolytic  ampere  turn?  should  then  pro- 
duce the  same  effect  magneticallv  as  the  metallic  ampere  turns. 

HIGH-FREQUENCY  EXPERIMENTS.— "Sc.  Am.  Sup.," 
Sept.  10. — An  illustrated  description,  taken  from  "La  Nature,"  of 
various  experiments  recently  shown  by  Radiguet,  and  similar  to 
those  performed  by  Tesla,  except  that  he  used  the  Oudin  resona- 
tors of  great  frequency. 

QUANTITATIVE  STUDY  OF  THE  HIGH-FREQUENCY 
COIL.  Boynton.  "Phys.  Rev.."  Aug. — Several  plates,  which 
should  have  accompanied  the  article  which  was  published  in  Vol. 
7.  No.  I  (see  "Digest"  Aug.  6). 

Electro-chemistry  and  Batteries. 

DIFFUSION  IN  ACCUMULATORS.  Juman.  "L'Eclairage 
Elec,"  Sept.  3. — The  capacity  of  the  positive  plate  depends  partly 
on  the  quantity  of  the  peroxide  and  partly  on  the  quantity  of  acid 
which  can  enter  into  combination  in  the  reduction  of  the  oxide; 
the  discharge  may.  therefore,  be  limited  by  either  of  these.  If 
by  the  coefficient  of  utilization  of  the  material  is  meant  the  ratio 
between  the  lead  engaged  in  the  reaction  and  the  total  lead  in  the 
active  material,  then  this  coefficient  can  easily  be  0.7  in  plates  hav- 
ing a  very  thin  layer  of  active  material,  while  it  may  be  as  low  as 
0.2,  or  even  lower,,  for  thick,  positive  plates  in  which  the  complete 
utilization  of  the  material  is  impossible  on  account  of  the  bad  con- 
ductivity of  the  sulphate  formed  and  the  lowering  of  the  e.  m.  f. 
when  the  proportion  of  sulphate  becomes  too  great.  Theoretical- 
ly the  amount  of  lead  required  is  3.86  grams  per  ampere  hour,  or 
4.45  of  peroxide  of  lead;  when  the  coefficient  of  utilization  is  0.7. 
6.36  gram  of  the  peroxide  will  be  required,  while  if  it  is  0.2,  then 
22.2  grams  are  necessary,  showing  the  great  importance  of  the  dif- 
fusion of  the  acid  in  the  material.  The  quantity  of  acid  necessary 
for  the  reactions  can  be  divided  into  two  parts,  one  part  in  the 
pores  of  the  active  material  itself,  and  the  other  from  the  diffusion 
of  the  acid  of  the  electrolyte:  the  latter  is  proportional  to  the  sur- 
face of  diffusion,  the  difference  of  concentration,  and  the  time; 
this  partially  explains  the  variation  of  the  capacity  with  the  po- 
rosity of  the  material,  the  density  of  the  liquid  and  the  strength 
of  the  current:  the  available  surface  is  always  very  small,  and  is 
niade  up  of  pores,  and  these  are  reduced  by  the  sulphating.  which 
increases  the  volume  of  the  material.  If  his  opinion  is  correct  the 
capacity  of  the  positives  when  the  active  material  is  in  excess- 
ought  to  vary,  not  only  with  the  porosity,  the  density  of  the  elec- 
trolyte, and  the  current,  but  also  with  the  previous  state,  as  after 
a  slow  discharge  the  quantity  of  sulphuric  acid  in  the  material  will 
be  greater  than  after  a  rapid  one.  which  gave  less  ampere  hours; 
it  is  this  which  he  endeavored  to  verify  by  the  experiments  which 
are  described  in  the  article.  In  these  tests  he  charged  and  dis- 
charged a  plate  successively,  commencing  with  small  currents  and 
increasing  the  current  progressively  in  each  discharge  up  to  a  max- 
imum; then  decreasing  the  current  again  to  the  minimum  in  suc- 
cessive discharges,  and  completing  the  cycle  by  again  increasing  it 
to  the  maximum:  during  each  cliarge  and  discharge  the  current 
was  kept  strictly  constant;  the  experiments  were  repeated  bv  dis- 
charging to  i.,9o  and  1.70  volts;  also  with  electrolvtes  of  density  of 
1. 116  and  1.162  at  the  end  of  the  charge.  The  results  are  given  in 
curves  and  tables.  The  curves  indicate  a  true  hvsteresis  phenom- 
enon, showing  that  the  capacity  for  the  same  rate  and  imder  the 
same  condition  is  a  function  of  the  previous  states.  The  phenome- 
non is  more  marked  as  the  densitv  of  the  elcctrolvte  is  less,  and  it 
IS  scarcely  noticeable  when  the  densities  were  higher  than  T.21. 
He  then  discusses  the  data,  dr.nwing  some  conclusions  with  refer- 
ence to  the  acid  in  the  pores  of    the  plates. 

THEORY  OF  ACCUMITLATORS.  DoIe;^alek.  "Wied 
Ann..  No.  8;  abstracted  brlcflv  in  the  Lond.  "Elec."  Sent,  g.— 
He  attenints  to  explain  how  it  is  that  04  to  07  per  cent,  of  the  cur- 
rent can  be  gotten  out.  while  the  efliciencv  fin  waits')  does  not  ex- 


ceed 75  to  85  per  cent.;  this  is  due  to  the  differences  in  the  charg- 
ing and  discharging  voltages;  but  it  is  often  erroneously  supposed 
that  this  dift'ercnce  is  accounted  lor  by  the  losses  in  the  process  ol 
diffusion  by  which  the  concentration  of  the  acid  in  the  pores  of 
the  active  mass  is  equalized.  The  author  maintains  that  the  equal- 
ization is  not  carried  out  by  diffusion,  but  by  coocentration  cur- 
rents; this  is  rendered  apparent  by  suddenly  reversing  tjie  cell, 
when  the  charge  potential  is  not  assumed  immediately.  The  loss 
of  energy  in  the  accumulator  is  governed  by  thermo-dynamic  laws, 
and  is  equal  to  the  heat  produced  by  the  concentrations  currents 
between  layers  of  variously  concentrated  sulphuric  acid  in  the 
spongy  mass.  A  formula  which  he  gives  represents  this  law  and 
shows  that  the  loss  approaches  the  vanishing  point  when  the  cur- 
rents are  feeble. 

ALLEGED  DECOMPOSITION  OF  SULPHUR.  Alexan- 
der. "Zeit.  f.  Elektrochemie."  Aug.  25. — In  an  article  noticed  in 
the  "Digest"  July  9  Gross  claims  to  have  decomposed  sulphur 
and  to  have  obtained  a  new  element  which  he  calls  bythium.  The 
present  author  subjected  the  process  described  to  a  very  careful 
and  thorough  examination.  The  process  consists  in  passing  an 
electric  current  through  a  fused  mixture  of  chloride  of  silver  and 
sulphide  of  silver;  Gross  claims  to  have  obtained  in  this  way  an 
unknown  body,  which  he  considers  to  be  a  new  element  contained 
in  sulphur.  Alexander's  results  showed  that  all  of  the  silver  and 
sulphur  in  the  original  mixture  were  accounted  for  after  the  elec- 
trolysis; he  therefore  was  enabled  to  verify  the  claim  made  by 
Gross. 

PRODUCTION  AND  APPLICATION  OF  OZONE.  Ker- 
shaw. Lond.  "Elec.  Rev.,"  Sept.  9.— A  brief  reply  to  the  criticism 
of  Andreoli  (see  "Digest"  Aug.  27).  He  merely  defends  his  orig- 
inal statements. 

I 'nits.  Measurements  and  Instruments. 

COMBINATION  OF  WESTON  AND  CLARK  CELLS. 
Jaeger  and  Kahle.  '"Wied.  Ann.."  No.  8;  abstracted  m  the  Lond. 
"Elec."  Sept.  9.— If  a  Clark  cell  is  reliable  to  within  o.ooi  volt  and 
the  Weston  cell  to  within  0.0005  volt,  it  follows  that  the  two  cells 
combined  may  be  depended  upon  to  within  o.oooi  volt;  this  they 
proved  experimentally  bv  comparisons  with  the  standard  silver 
voltameter  of  the  Reichsanstalt.  The  latter  is  the  ultimate  legal 
standard  in  Germany,  but  as  it  is  easier  and  better  to  determine  a 
current  from  a  voltage  and  a  resistance  than  a  voltage  from  a  cur- 
rent and  a  resistance,  the  sooner  the  e.  m.  f.  is  made  the  standard 
the  better.  They  tested  sixty-eight  cells  constructed  since  1891 ; 
they  were  tested'  at  intervals  of  about  a  year,  and  the  maximum 
difference  observed  in  the  Clark  cell  was  —0.14  millivolt,  and  in 
the  Weston +  0.18  millivolt,  which,  in  two  years,  decreased  to  0.08 
millivolt.  The  cadmium  cell  should  be  used  only  between  20  and 
70°.  A  large  number  of  new  measurements  were  made  with  these 
cells  and  the  redetermined  values  are  as  follows:  H  form  of  Clark 
cell  14^28  international  volts  at  15°  C:  Weston  cell,  1.0186  volts 
at  ^0°  C  •  the  ratio  of  the  Clark  at  15°  to  the  Weston  at  20°  is 
therefore  1.40663.  and  of  the  Clark  at  zero  to  the  Weston  at  20  is 
1.42277.  both  figures  being  correct  to  at  least  the  fourth  pl^ace.  The 
difference  between  the  Clark  at  zero  and  the  Clark  .at  15°  is  0.0164 
volts      The  temperature  coefficients  are 

Clark  cell;     —  0.00119  (t  —  15) —0.000007  (t  — 15)- 
Weston  cell :     —  0.000038  (t  —  20)  —  0.00000065   (t  —  20)  . 
These  figures  give  us  two   standards,  the    combination   ^f    which 
places  the  determination  of  the  voltage  very  close  in  point  of  accu- 
racy to  the  determination  of  the  resistance. 

METER.  Moellinger.  "Elek.  Zeit.,"  Sept,  8.— A  very  long,  il- 
lustrated description  of  the  Raab  meter  for  single-phase  alternat- 
ing currents,  made  by  the  Schuckert  Company.  After  a  brief  in- 
troduction, in  which  he  describes  other  similar  meters,  he  gives  a 
full  description  of  this  one.  He  claims  that  this  meter  was  the 
first  one  which  solved  the  problem  of  an  induction  meter,  the  indi- 
cations of  which  are  entirely  independent  of  the  phase-shifting  in 
the  current— that  is,  one  in  which  the  effect  is  recorded  as  in  a 
wattmeter.  This  is  accomplished  by  making  the  main  current  act  to- 
gether with  two  shunted  currents,  one  of  which,  the  inductive,  is 
shifted  in  its  phase  by  a  very  large  amount,  and  the  second,  the  in- 
ductionless,  is  shifted  by  a  very  small  amount,  as  compared  with 
the  voltage;  each  of  the  two  coils  acts  on  a  separate  revolving  disc. 
together  With  its  own  main  current  coil,  the  two  discs  being  me- 
chanically connected.  For  an  incandescent  lamp  current  the  torque 
is  produced  almost  entirely  by  the  one  coil,  but  if  there  is  a  phase 
shifting  in  the  current,  the  torque  in  that  coil  would  diminish  very 
rapidly;  in  that  case,  however,  the  other  coil  increases  its  torque, 
thus  assisting  the  torque  produced  by  the  first.  When  the  phase 
shifting  in  the  circuit  is  equal  to  that  between  these  two  coils,  then 
only  one  of  them  will  produce  the  total  torque;  if  the  two  coils  are 
properlv  proportioned  the  meter  becomes  an  exact  wattmeter  for 
all  phase  shifting:  this  he  shows  analytically,  after  which  he  gives  a 
full,  well-illustrated  description  of  the  meter, '  showing  also  the 
method  used  in  calibrating  it,  and  giving  the  results  of  a  test. 

DOUBLE  REGISTERING  METER.  "Zeit.  f.  Beleucht.,"  Aug. 
20. — A  brief,  illustrated  description  of  the  one  made  by  the  Union 
Company.  There  are  two  registering  portions,  one  of  which  is  per- 
manently connected  with  the  motor,  and  is  therefore  always  in  op- 
eration when  current  is  used;  the  .second  is  connected  to  the  motor 
only  for  the  time  during  which  a  special  rate  is  to  be  charged;  the 
consumer  can  then  read  off  at  any  time  the  total  amount  of  energy 
and  that  for  which  a  lower  rate  is  to  be  charged;  the  necessary 
switchin,g  is  accomplished  by  a  clock. 
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DOUBLE  READING  METER.— -Elek.  Anz.,  '  Aug.  14.— A 
brief,  illustrated  description  of  one  patented  in  Germany,  in  which 
the  necessary  switching  arrangement  is  made  by  means  of  a  contact 
disc  driven  by  clockwork,  which  is  rewound  automatically  every 
twenty-four  hours;  this  switches  into  the  circuit  a  compensating 
coil. 

SHUNTING  ELECTRO-DYNAMOMETERS.  Wien.  "Wied. 
Ann.,"  63,  p.  390;  abstracted  in  "E'Eclairage  Elec,"  Aug.  20. — A 
long  abstract  of  the  article  noticed  in  the  "Digest"  last  week. 

LEGAL  STANDARDS  IN  GERMANY.— "L'Eclairage  Elec," 
Aug.  TJ. — A  French  translation  of  the  laws  concerning  electrical 
units  in  Germany. 

Telegraphy,  Telephony  and  Signals. 

WIRELESS  TELEGRAPHY.  Blondel.  '•L'Eclairage  Elec," 
Aug.  20. — A  brief  abstract  of  a  French  A.  A.  S.  paper  on  the  theory 
of  the  "antennas"  in  this  system  of  telegraphy.  It  is  difficult  to  ex- 
plain by  simple  effects  of  the  ordinary  propagation  of  waves  the 
enormous  increase  of  the  distance  by  the  use  of  these  antennae 
(meaning  the  terminal  wires  which  Marconi  uses).  He  attributes 
the  effect  chiefly  to  a  phenomenon  in  which  the  capacity  of  the  an- 
tennae with  respect  to  the  earth  enters;  these  antennas  and  the 
earth  are  the  two  poles  of  a  condenser.  He  shows  how  this  theory 
enables  the  obseried  facts  to  be  explained. 

■WIRELESS  TELEGRAPH.  Broca.  "L'Eclairage  Elec,"  Aug. 
20. — An  abstract  of  a  French  A.  A.  S.  paper.  He  explains  the  part 
taken  by  the  "antennas"  (see  above)  in  wireless  telegraphy.  These 
wires  afford  a  means  to  produce  radiant  energy  localized  in  a  plane 
and  therefore  to  concentrate  the  electric  waves  independently  of 
their  period.  He  also  observed  that  these  waves  were  polarized. 
Waves  are  obtained  which  are  very  effective  at  a  great  distance  in 
one  direction  normal  to  the  axis  of  the  antennae,  and  this  involves 
no  contradiction  with  the  fundamental  principles  of  the  electro- 
magnetic theory  of  light.  • 

EXPERniENTS  WITH  HERTZIAN  TELEGRAPHY.  Tietz. 
Lond.  "Elec,"  Sept.  9. — A  long  translation  in  abstract  of  the  ar- 
ticle noticed  in  the  "Digest"  Sept.  10. 

.  TELEGRAPHY  AND  TELEPHONY  IN  NEW  ZEALAND. 
Lond.  "Elec,"  Sept.  9. — A  short  editorial  stating  that  since  the  re- 
duction in  the  tariff  from  25  to  12.5  cents  there  has  been  a  large  in- 
crease in  the  number  of  messages,  but  a  larger  increase  in  the  ex- 
penditure ;^the  balance  of  profits  is  in  the  right  direction  in  the  tele- 
phone service,  but  the  growth  in  the  telegraphs  is  distinctly  on  the 
losing  side.  It  seems  that  when  the  telegraphs  come  under  Gov- 
ernment control  there  is  a  downward  tendency,  though  in  private 
hands  they  are  flourishing  enterprises;  in  New  Zealand  the  postal 
department  is  a  comfortable  source  of  revenue,  and  the  telegraph 
department  a  source  of  loss;  it  is  not  necessary  that  the  telegraph 
should  be  carried  on  at  a  loss,  and  there  are  few  who  really  believe 
that  this  is  so;  the  post  ofiFice  at 
home  (England)  and  abroad 
contrives  to  make  it  appear  so, 
but  nobody  seems  to  know  why. 

TIMING      TRUNK      LINE 
SERVICE. --Lond.       "Elec," 
Sept.  9. — An    editorial  note  stat- 
ing that  in  London  a  large  clock 
in  view  of    all    the    operators  is 
used  for  timing  all   messages;   it 
is  supplied    with  a  large  second 
hand  which  moves  a  quarter  of  a 
minute  at  a  time.     It  is  thought 
that  clocks  are  used  in  other  cen- 
tres   of    that   country   and    most 
continental  exchanges;  in  Berne, 
however,  there    is  a  very  primi- 
tive   but    efficient    timer   in    use — namely,    the     sand    ^lass;     tw 
sand  glasses  are  provided  for  each  trunk  wire  on  the  switchboard, 
a  minute  glass  and  a  seconds    glass;    this   system   is  as  cheap  as 
clocks,  and  more  reliable,  and  is  thought  to  be  quite  as  useful  as 
many  of  the  more  expensive  methods. 

NATIONAL  TELEPHONE  COMPANY.— Lond.  "Elec," 
Sept.  9. — A  reprint  of  an  article  from  the  "Statist,"  the  conclusions 
of  which  are  that  the  soundest  financial  policy  for  the  English 
Government  to  adopt  would  be  to  buy  up  the  n.'ilional  teleplione 
companies  immediately  at  the  market  prices. 

INTERCONNECTING  TOLL-LINE  SYS  1  K.\1S.  Clausen. 
"West.  Elec."  Sept.  17. — A  short  article  giving  a  description  of  a 
complete  loll-linc  system,  showing  the  usual  requirements  that 
must  l>e  considered  and  provided  for  in  equi|)ping  an  extensive  sys- 
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Miscellaneous. 

v..  A.  .Mi.l.l  l.N<..-Lond.  "hlec.  Eng.,"  Sept.  0  — The  pro- 
(irammr  of  the  meeting,  with  a  list  of  the  papers  read.  The  presi- 
dential address  by  Crookes  is  nolirrd  above.  The  address  tf)  the 
mathemntiral  and  physical   lertion  by  Ayrlon  is  publisln-d  in  full. 


six  years  the  price  per  kilogram  was  reduced  from  $200  to  60  cents, 
and  it  is  now  300  times  less  than  it  was  in  the  year  1855. 

EXPLORING  FOR  IRON  ORE.  Nordenstrom.  "Eng.  and 
Min.  Jour.,"  Sept.  17. — A  reprint  in  abstract  of  the  article  noticed 
in  the  "Digest"  last  week. 

A  notor-Driven  Swing  Bridge. 

An  electrically  operated  swing  span  which  presents  some  unusual  modifica- 
tions is  that  of  the  Jackson  and  Fourth  Street  bridge  in  Newark,  N.  J.  The 
span  of  this  bridge,  weighing  450  tons,  is  turned  by  one  loo-hp,  soo-volt,  direct- 


The  Switchboard. 

current  motor,  which  also  operates  its  latches  and  end-lifting  wedges,  the  whole 
being  fitted  with  a  very  complete  system  of  interlocking  mechanical  and  elec- 
trical controlling  devices  to  prevent  any  serious  effects  from  mistakes  on  the 
part  of  ignorant  attendants. 

The  bridge  is  supplied  with  current  through  the  usual  lead-covered  and 
iron-armored  feeder  cables  brought  up  to  collecting  rings  surrounding  the 
centre  pin  of  the  draw  span.  Two  contacts  bearing  on  these  conduct  the*  cur- 
rent to  the  motor  when  it  is  operating  to  turn  the  bridge,  and  a  third  or 
auxiliary  contact  on  one  ring  is  in  circuit  with  the  motor  when  it  is  used  to 
operate  the  end  wedges.  This  contact  is  arranged  to  be  lifted  by  cams  in  such 
a  way  that  the  motor  can  only  be  run  on  the  wedge-operating  mechanism  when 
the  bridge  is  in  the  proper  position  for  locking  or  unlocking.  The  motor  is 
connected  to  the  one  commutator  contact  when  swinging  the  bridge,  and  to 
the  other  when  working  the  wedges,  by  means  of  a  circuit-controlling  mechan- 
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ling  exprrimrnls   in   llic 
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ALUMINUM.-"Elck.  Zcit."  Scpi,  R.-A  note  showing  the 
prrrat  rrdiiriion  in  the  price  of  aUiniinum  since  il  was  first  pro- 
duced in  185s,  when  itn  price  was  about  Saoo  per  pound;  in  forly- 


Thk  Motor  and  Operating  Mkchanism. 

ism  moimti-d  on  the  operating  lever  of  a  clutch  which,  when  thrown  in  one 
position,  connects  the  motor  shaft  to  the  bri<lRe-swinging  mechanism,  and 
in  the  other  direction  to  the  wedge  and  latch-operating  mechanism. 
Thus  the  two  mechanisms  can  never  be  simitliancously  operated.  Tlic  motor 
is  further  controlled  by  an  ordinary  single-motor  reversing  slreet-railwny  con- 
troller. At  all  times  it  drives  an  air  pump  compressing  air  into  receiver  lor 
whistle  purposes.  I''urthcr  provision  against  harmful  manipulation  is  provifle<l 
by  an  attachment  to  the  wedges  which  jirevrnts  the  clutch  lever  being  thrown 
over  1(1  the  sitie  in  which  the  intitor  may  operate  the  swinging  mechanism  nil 
less  the  wedges  are  completely  relciscd.  The  clMTcnt  fur  the  mottir  is  taken 
from  tlic  5w>.volt  power  circuit  o(  Ihc  I'cople's  Light  ^  l*ower  Company,  of 
Nrw.trk.  The  inKenioiiH  and  novel  fealuies  of  the  design  are  due  to  the  con- 
Rlrucling  cnginccrR,  Messrs.   Ittirltorn  *V  tiranger,  ol  New  York  City. 

An  Improved  Elevator  Motor. 

The  Keystone  F.lcctric  Crtrnpany,  of  I*;rie,  I'a.,  has  designed  and  placed  on 
llir  market  n  new  elevator  motor,  whicli  is  luit  only  a  remnrkahly  efTtcienl  and 
■rrviceahle  device    hut  comprises  a  distinct  advance  in   motor  design. 

This  machine,  depicled  in  the  accom|»nnying  cut,  re«inires  no  external  re- 
sislancc  whatever  for  rrgulaling  ils  speed  and  tori|(ie  and  hence  the  current  it 
receives  Is  nil  utiliml  in  hoisting,  a  most  iinportant  considerntioti  when  its 
owners  arc  paying  for  ciirreni  liy  ineler.  The  t()r(Hie  per  ampere  is  rendered 
very  great  by  Ihe  use  of  nn  extra  strong  field  when  slartilig,  and  the  rurrrni 
consumption    is   coliseiiiirnll)-    furlher    reduced.     The    company    is    prepnrtil    ut 
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guarantee  that  the  maximum  current  required  to  start  and  accelerate  the  ele- 
vator when  hoisting  more  than  one-half  its  rated  capacity  will  not  be  over  25 
per  cent,  more  than  that  required  to  operate  the  same  load  at  lull  speed. 

The  regulation  of  the  motor  is  accomplished  entirely  by  varying  the  strength 
of  its  field,  and  consequently  its  back  e.  m.  f.  The  field  is  wound  for  cumu- 
lative compounding,  having  an  exceptionally  powerful  series  coil.  This  coil  is 
divided  into  numerous  sections,  and,  as  the  load  comes  on,  the  sections  are 
sucessively  short-circuited  until  finally  the  machine  is  operating  as  a  simple 
shunt  motor.    This  varies  the  strength  of  the  field  and  the  back  e.    m.   f.   of 
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Current  Curves. 

the  armature.  This  method  of  short-circuiting  a  series  coil,  in  lieu  of  cutting 
out  e-xternal  resistance,  as  the  speed  increases  has  been  attempted  by  many 
makers  of  motors,  but  has  always  been  attended  by  severe  sparking  at  the 
brushes,  due  to  the  weakening  of  the  commutating  fringe.  The  Keystone  Class 
F  machine  is  constructed  to  avoid  this  difficulty. 
An  inspection  of  the  machine  will  show  that  although  it  is  bipolar  there  are 


Elevator  Motor  and  Mechanism. 

six  poles  presented  to  the  armature.  The  three  poles  on  either  side  of  a  verti- 
cal plane,  through  the  armature  shaft,  arc  of  the  same  polarity;  that  is  to  say, 
there  arc  three  north  poles  on  one  side  and  three  south  poles  on  the  other. 
The  upper  and  lower  pole  pieces  carry  shunt  windings  only,  while  the  central 
and  larger  pole  cores  carry  both  shunt  and  series  winding,   the  shunt  on  the 


latter  being  only  of'suflicient  strength  to  prevent  magnetic  short-circuiting  in 
the  absence  of  current  in  the  series  coils.  It  will  be  seen  at  once  that  Ihe 
variation  of  the  field  is  accomplished  only  in  the  central  pole  pieces,  and  that 
the  field  immediately  adjacent  to  the  gap  in  which  commutation  occurs  is 
equally  intense  at  all  times.  By  this  simple  means  the  sircngth  of  the  field 
can  be  widely  varied  and  yet  Ihe  brushes  will  always  operate  sparklessly. 

This  improvement  in  motor  design  was  broadly  covered  by  Mr.  W.  H. 
Powell  in  United  States  patent  No.  608,771,  issued  August  g.'iSgS,  and  assigned 
to  the  Keystone  Electric  Company. 

The  sections  of  the  series  field  are  short  circuited  by  the  automatic  movement 
of  a  cylindrical  drum  carrying  suitable  contacts  shown  immediately  above  the 
motor.  The  rapidity  of  the  motion  of  this  drum  is  controlled  by  a  dash  pot, 
and  by  the  simple  turning  of  a  screw  the  rate  of  variation  can  be  changed  to 
suit  any  conditions  that  may  arise.  A  reversing  switch  completes  the  elec- 
trical equipment. 

It  will  be  noted  from  the  illustration  that  the  field  yoke  is  divisible.  This  is 
to  provide  that,  if  accident  overtakes  the  machine,  due  to  extreme  carelessness 
or  abuse,  the  trouble  may  be  easily  remedied.  The  horizontal  'coils  c4h  be  dis- 
connected and  the  pole  swung  outward  by  the  removal  of  two  bolts.  By  taking 
off  the  pole  shoe  the  coil  can  readily  be  replaced. 

A  series  motor  for  elevator  work  has  the  disadvantage  that  its  speed  varies 
between  wide  limits,  and  the  desideratum  in  all  elevator  motors  is  constant 
speed.  A  shunt  motor,  on  the  other  hand,  while  its  speed  is  nearly  constant, 
is  objectionable  because  it  requires  an  excessive  current  when  starting.  The 
cumulative-compound  motor,  pure  and  simple,  also  has  a  variable  speed;  more- 
over, both  the  series  and  cumulative  motors  tend  to  run  away  when  the  car 
is  going  down  with  a  heavy  load.  This  motor  does  away  with  these  difficulties 
by  the  cutting  out  of  its  series  coils,  and  retains  the  good  qualities  of  both  of 
the  other  types.  It  starts  under  full  load  easily  and  freely,  without  excessive 
current,  and  when  once  started  maintains  practically  constant  speed  whatever 
the  load. 

The  material  and  workmanship  of  this  motor  are  of  the  very  highest  grade  and 
the  company  has  striven  to  make  it  second  to  none.  The  extreme  simplicity 
of  the  apparatus  should  not  lead  the  prospective  purchaser  to  believe  that  it  is 
suited  only  for  small  hoists  or  factory  elevators;  on  the  contrary  the  equipment 
is  also  exceptionally  well  fitted  for  high  speed  passenger  service.  This  line  of 
motors  is  made  in  sizes  from  10  to  75  horse-power. 

The  company  has  had  one  of  these  elevator  motors  in  successful  operation 
in  its  own  factory  for  over  a  year;  and  another  of  5  horse-power  in  an  apart- 
ment house  in  Cleveland  operating  an  O'Donnell  elevator.  This  motor  has 
been  in  continuous  service  day  and  night  for  nearly  a  year,  and  is  giving  such 
unversal  satisfaction  that  the  Keystone  Electric  Company  has  received  several 
orders  for  similar  motors,  to  be  installed  in  the  same  city. 


Diagram  of  Motor  Circiits. 

The  accompanying  current  curves  were  made  from  data  obtained  in  a  test  which 
was  made  by  the  Cleveland  Illuminating  Company,  in  order  to  ascertain  the 
maximum  current  required  to  start  an  overcountcrweighted  elevator  driven  by 
a  lo-hp,  220-voIt  motor  of  this  type  under  various  loads.  The  high  starting 
peak  common  in  such  work  is  conspicuous  by  its  absence. 
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Ironclad  Porcelain=Lined  Resistance  Box. 


The  most  recent  form  of  ironclad  porcelain-lined  resistance  box,  as  manu- 
factured by  the  Ward  Leonard  Electric  Company,  Bronxville,  N.  Y.,  is  illus- 
trated in  Fig.  I.  This  box,  which  is  made  of  cast  iron,  is  about  14  inches  square 
and  about  2  inches  deep,  and  is  lined  with  the  porcelain  enamel  of  the  Ward 
Leonard  Electric  Company.    The  inner  face  of  the  lid  is  also  porcelain  lined. 

The  resistance  material  is  in  the  form  of  a  very  thin  wide  ribbon,  reflexed 
edgewise  and  placed  in  the  box,  which  is  then  filled  with  granular  silica  and 


of  very   high   resistivity   and   low  temperature  coefScient   and  extremely   high 

fusing  point.    The  resistance,  therefore,  is  entirely  unaltered  by  the  condition  of 

service.    This  is  of  the  greatest  importance  in  the  application  of  rheostats  for 
such  service  as  printing  presses,  elevators,  etc. 

Improved  Form  of  Primary  Battery. 

The  creeping  of  salts  is  one  of  the  annoyances  experienced  in  the  use  of  pri- 
mary batteries,  to  overcome  which  much  time,  labor  and  money  have  been  ex- 
pended, while  the  results  have  not  always  been  altogether  satisfactory. 

Messrs.  Meysenburg  &  Badt,  1504  Monadnock  Block,  Chicago,  have  met  the 
problem  in  a  very  ingenious  manner,  as  will  be  understood  from  what  folltfws: 
The  illustration.  Fig.  i,  shows  the  glass  jar  of  the  Badt  hermetic  cell,  which 
is  provided  with  a  channel  or  trough  around  the  upper  edge  of  the  neck,  the 
cover.  Figs.   2  and  3,  having  two  glass  rims,  the  inner  one  being  concentric 


Fig.  I. — IRONCL.A.D  Resistance  Bo.x,  Porcelai.n  Lined. 

the  lid  firmly  screwed  down.  A  tight  and  permanent  joint  is  made  between 
the  box  and  the  lid  by  means  of  a  special  cement. 

The  box  when  finished  weighs  about  50  pounds,  and  its  capacity  for  the 
absorption  of  heat  developed  in  the  resistance  ribbon  is  extremely  high.  It  is 
amply  large  for  starting  a  2S-hp  motor.  This  idea  of  using  a  large  mass  of 
material  around  the  resistance  for  motor  starting  duty  is  covered  by  patent  No. 
566,693.  issued  to  H.  Ward  Leonard.  The  construction  used  in  this  ironclad 
box  having  a  ribbon-like  conductor  used  in  contact  with  the  large  mass  of 
material  is  claimed  to  be  a  very  superior  and  economical  one.  This  feature 
is  covered  by  United  States  Patent  No.  560,588  to  H.  Ward  Leonard. 

One  of   the  most   important   features   of   the   ironclad  resistance  box   is   its 


with  the  outer  one.  The  inner  rim  of  the  cover  rests  in  the  trough,  while 
the  outer  one  surrounds  the  top  of  the  jar  and  prevents  dust  from  gaining  en- 
trance to  the  trough.  The  trough  is  filled  with  oil,  thus  furnishing  an  air- 
tight seal,  which  effectually  prevents  the  creeping  of  salts.  Another  important 
advantage  is  the  additional  insulation  from  the  jar  and  earth  thus  given  to 
the  electrodes,  which  are  in  turn  insulated  from  each  other  by  the  glass  of  the 
cover.  Figs.  2  and  3  represent  electrodes  for  the  No.  i  and  No.  2  cells,  re- 
spectively. In  Fig.  2  the  carbon  has  attached  to  it  a  prism  (chemical  depolar- 
izer), while  in  Fig.  3  this  feature  is  absent. 

The  Giant  See-Saw  at  the  Omaha  Exposition. 

An  interesting  application  of  electric  power  may  be  seen  at  the  Omaha  Expo- 
sition, where  a  giant  see-saw  is  operated  by  an  electric  motor  furnished  by  the 
Triumph  Electric  Company,  Cincinnati,  Ohio. 

The  supporting  tower  is  an  open  steel  structure,  with  four  columns,  two  of 
its  sides  being  triangular,  and  the  other  two  rectangular  in  shape.  The  height 
of  the  pivot  from  the  ground  is  75  feet.  Below  the  pivot  is  a  platform  con- 
taining the  operating  machinery.  Attached  to  the  swinging  frame  is  a  seg- 
mental gear,  which  is  connected,  through  a  compound  gear,  to  a  worm  wheel 
on  the  platform  below.    The  motor  is  of  10  horse-power,  compound  wound  and 


Fig.  3.— 25-HP  Motor-Starting  Rheostat. 

high  insulation,  due  to  the  use  of  the  porcelain  enamel  lining.  This  feature 
i.i  covered  by  patent  No.  603,063,  issued  to  H.  Ward  Leonard. 

Ironclad  boxes  of  this  type,  the  maker  states,  arc  being  used  with  much 
satisfaction  by  such  companies  as  the  General  Electric  Company,  the  West- 
inghousc  Company,  the  (rocker-Wheeler  Electric  Company,  the  C  &  C  Electric 
Company,  the  Walker  Company,  the  Bullock  Electric  Manufacturing  Com- 
pany and  the  Western  Electric  Company,  and  In  the  United  States  Navy. 

In  con«tructinK  rc«islancc  for  Inrg'-   wntnvs   irvrrni   '»f 
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Fui.  2.— Bank  hv  Rksistanck  Boxkb  i'or  3fx)-nr  Motor. 

.  each  being  inrlrffrndrnl  of  the  other.    In  Ihift  way  A  loo-hp 

'c  fniir  linvea.  4  T^iO'hp  motor  would  require  eiuht  boxes,  etc. 

'ip  duty  in  connection  with   the 

ilrond  Company  ii  ilhl^lrnlrd  in 

'tng  rheostat  havinft  this  type  of 

I  favor  for  sucn  service  as  cle- 

.         '  •,  rlc,  etc. 

The  ruisiance  material  used  by  Iht  Ward  Leonard  Company  Is  a  special  alloy 


Si'.K-SaW    UkIVKN    IIY    Ivi.KCTKIC   ToWl'.R. 

direct  connected  to  the  ^hnll  ..I  the  driving  worm  wheel.  It  Is  of  the  reversible 
elevator  type,  mnnulnclured  by  the  Trinn.ph  f.inipany,  and  h  cntrolled  by  nn 
elevnlor  conlrollrr,  oprrnlrd  by  nn  nllendant  on  the  motor  platform.  The  motor 
is  wound  for  500  vr)lls  dirrcl  cinTci\t. 

The  see  saw,  which  is  of  truss  conslrucllon  of  square  section,  Is  aoo  feet  long. 
At  e.nch  end  It  carries  n  piisscnger  car,  from  which  nl  night  n  Uushmorc  search- 
light Is  operated.  These  senrchlighls  make  nn  inlerr.ling  (c.-ilurc  ol  the  night  as- 
censions, as  their  rays  are  made  to  illumlnalc  Ihc  surrounding  coiml.y  fur  miles. 
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jFinancial  UntelliGcnce. 


THE  COMMERCIAL  CABLE  &  TELEGR.-\PH  COMPANY  has  certified 
to  an  increase  of  its  capital  stock  from  $100,000  to  $500,000. 

DIVIDENDS. — The  W'estinghouse  Electric  &  Manufacturing  Company  has 
declared  a  dividend  of  i^  per  cent,  on  its  preferred  stock,  payable  Octob£r  i. 
— The  American  Bell  Telephone  Company  has  declared  its  regular  quarterly 
dividend  of  3  per  cent.,  payable  October  15.  This  dividend  makes  loj^  per 
cent,  declared  so  far  this  year,  including  one  extra  dividend  of  i^  per  cent, 
declared  in  June. 

NEW  YORK  EDISON  COMPANY'S  EARNINGS.— The  statement  of 
earnings  during  August  of  the  Edison  Electric  Illuminating  Company,  of  New 
York,  shows  gross  receipts  of  $::o2, 516.^6,  an  increase  of  $32,168.60,  as  compared 
with  those  of  the  corresponding  month  last  year.  The  net  earnings  were  $67,- 
692.06,  an  increase  of  $1,469.47.  The  increase  in  gross  receipts  for  the  eight 
months  ended  with  August  over  those  of  the  corresponding  period  of  last  year 
was  $379,072,27,  and  the  increase  in  net  earnings  for  the  same  length  of  time 
was  $122,480.52. 

THE  WESTINGHOUSE-WALKER  CONSOLIDATIOX.-Mr.  George 
Westinghouse  on  September  21  made  the  following  announcement  in  behalf 
of  his  company  relative  to  the  absorption  of  the  \\'alker  Company  by  the  West- 
inghouse Company:  "The  election  this  day  of  Roswell  P.  Flower  and  An- 
thony N.  Brady  as  members  of  the  Board  of  Directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company  to  represent  the  interests  of  the  former 
stockholders  of  the  Walker  Company  completes  the  union  of  the  interests  of 
the  Walker  Company,  of  Cleveland,  with  those  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Ihe  purchase  by  the  Westinghouse  Company  in- 
cludes substantially  all  of  the  outstanding  stock  and  all  but  $850,000  of  the 
$2,500,000  of  the  twenty-year  bonds  of  the  Walker  Company,  the  $850,000  remain- 
ing-a  first  lien  upon  the  property.  The  recent  sale  of  the  Westinghouse  Com- 
pany of  $3,000,000  of  debenture  certificates  has  erroneously  been  connected  with 
this  transaction.  The  entire  proceeds  of  the  sale  of  these  debenture  certificates 
were  used  in  retiring  the  floating  and  other  debt  of  the  company,  as  previously 
announced.  The  increase  in  the  total  yearly  fixed  charges  of  the  Westinghouse 
Company,  due  to  the  purchase  of  the  Walker  Company,  will  be  but  a  little 
more  than  the  sum  that  the  Walker  Company  has  been  expending  annually  in 
defending  patent  litigation  instituted  by  the  General  Electric  and  the  Westing 
house  companies.  The  acquisition  of  the  Walker  Company  will,  by  reason  o 
the  agreement  of  March  31,  1S96,  between  the  General  Electric  and  Westing 
house  companies,  put  an  end  to  this  patent  litigation  and  very  large  annua 
expenditure  on  both  sides.  The  business  of  the  Walker  Company  as  a  con 
trolled  company  of  the  Westinghouse  Company  will  be  entitled  to  the  protec 
tion  of  the  patents  of  the  Westinghouse  and  General  Electric  companies,  and 
will,  in  all  respects,  be  subject  to  the  agreement  between  these  two  companies 
in  relation  to  patents.  The  Westinghouse  Company  regards  the  business  and 
good  will  of  the  Walker  Company  as  a  valuable  acquisition,  especially  as  the 
Walker  Company  brings  upward  of  $1,250,000  of  unfilled  orders.  The  Walker 
Company  has,  in  Cleveland,  modern  and  extensive  works,  equipped  with  ma- 
chinery capable  of  manufacturing  the  largest  types  of  railway  apparatus,  and 
will,  with  the  works  of  the  Westinghouse  Company,  at  East  Pittsburg,  consti- 
tute a  manufacturing  plant  second  to  none  in  the  country.  The  capacity  and 
profits  of  the  two  companies  will  be  increased  by  carefully  harmonizing  the 
manufacturing  and  selling  operations,  and  the  direct  savings  thereby  eflfected 
should  exceed  the  fixed  charges  incurred  by  the  purchase  of  the  Walker  Com- 
pany. The  shipments  of  both  companies,  owing  to  the  large  orders  on  hand, 
have  been  increasing  during  the  past  few  months  and  exceeded  $750,000  for 
August.  The  total  fixed  charges  of  the  Westinghouse  Conipany,  including 
those  due  to  the  Walker  purchase,  and  the  dividends  on  its  preferred  stock  will 
be  $42,000  per  month." 

Special  Corresponbence- 


New  York  Notes. 


Office  of  The  Electrical  World,  i 
9  Murray  St.,  New  York,  September  -iii,  1898.      1 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS.-Sec- 
retary  Pope  has  sent  out  notices  of  the  next  meeting  of  the  institute,  which  will 
be  held  at  the  usual  place,  12  West  Thirty-first  Street,  this  city,  at  8  o'clock, 
Wednesday  evening  of  this  week.  A  paper  will  be  read  by  Mr.  Charles  P. 
Matthews  on  the  "Photometry  of  the  Enclosed  Alternating  Arc." 

EDUCATIONAL.— At  this  time  of  the  year  many  young  men  who  are  en- 
gaged in  business  in  the  daytime  are  making  their  plan?  to  study  in  evening 
schools.  These  are  the  young  men  who  think,  and  think  to  a  purpose,  and 
are  advanced  in  business  by  reason  of  their  increased  value  to  their  employers. 
The  Young  Men's  Christian  Association  conducts  evening  classes  in  com- 
mercial, scientific  and  language  courses.  At  the  West  Side  Branch  of  the  asso- 
ciation, 318  West  Fifty-seventh  Street,  New  York,  the  opening  exercises  of 
the  educational  classes  will  be  held  in  tlic  auditorium  on  October  3,  at  8:15 
p.  M.  Further  information  may  be  obtained  of  the  secretary,  Dr.  D.  E.  Yar- 
nell,  318  West  Fifty-seventh  Street,  New  York. 

THE  TELEPHONE  COMMITTEE  of  the  Merchants*  and  Manufacturers' 


I'M.par.l  of  Trade  ui  N\w  \  •■rk  held  a  -pcci;.!!  iiu<'tnib^  al  l(i<-  1 1 .  ill  Tiiaii  llmise 
last  Friday  evening,  and  passed  a  resolution  appointing  a  committee  to  attend 
the  forthcoming  Republican  and  Democratic  State  conventions  for  the  pur- 
pose of  securing  in  the  platform  of  each  party  an  avowal  of  the  spirit  of  the 
resolution  as  expressed  in  its  preamble.  It  is  there  charged  that  telephone 
companies  in  New  York  and  other  large  cities  discriminate  against  the  small 
and  in  favor  of  the  large  subscribers.  Such  discrimination,  the  preamble 
avers,  is  unjust,  illegal  and  contrary  to  the  spirit  of  our  laws  as  applied  to 
similar  corporations  depending  for  their  life  and  support  upon  the  people. 

EFFECT  OF  BROOKLYN  TROLLEY  COMPETITION  ON  THE  LONG 
ISLAND  RAILROAD. — The  inroads  that  electric  railways  are  making  upon  the 
passenger  traffic  of  parallel  steam  roads  in  many  places  throughout  the  coun- 
try is  again  exemplified,  this  time  right  at  our  own  doors.  The  Long  Island 
Railroad  Company  will  on  October  6  apply  to  the  State  Railroad  Commission 
for  authority  to  temporarily  discontinue  rapid  transit  stations  on  the  Atlantic 
division  of  its  railroad  between  Flatbush  Avenue  and  Chestnut  Street,  Brook- 
lyn. Decrease  of  traffic  is  the  cause  given  as  the  reason  for  this  application, 
the  loss  of  business  being  due  to  the  through  service  of  existing  electric  street 
surface  and  elevated  railway  lines.  The  company  is  constructing  a  new  connec- 
tion with  the  Brooklyn  Elevated  Railroad  Company  at  Flatbush  and  Atlantic 
Avenues.  W'hen  this  work  is  completed  the  company  will  restore  the  existing 
rapid  transit  facilities  on  the  Atlantic  division,  which  it  is  seeking  to  tempo- 
rarily discontinue.  If  the  Long  Island  Railroad  could  efteccl  an  arrangement 
with  the  Brooklyn  surface  railways  to  secure  trackage  privileges  and  run  its 
suburban  trains  by  electric  power  through  to  the  ferries  and  Bridge  and  New- 
York  it  might  hope  to  regain  some  of  its  lost  business.  A  connection  with  the 
elevated  railroad  is  only  a  partial  solution  of  the  problem.  The  thing  for  the 
Long  Island  road  to  do  is  to  land  its  suburban  passengers,  and  through  pas- 
sengers, too,  if  possible,  at  the  point  nearest  to  their  destination  without  a 
break  in  the  continuity  of  the  trip,  as  the  electric  railways  do.  Electric  equip- 
ment and  traffic  arrangements  with  existing  surface  lines  seem  to  be  the  only 
salvation   for  the  Long  Island  Company. 

SOME  NEW  STREET  RAILWAY  ORDINANCES.— The  surface  and  ele- 
vated railroads  of  this  city  are  just  now  the  subjects  of  special  attention  from 
the  Municipal  Assembly.  Some  of  the  resolutions  introduced  in  that  body 
during  the  past  two  weeks  might  be  taken  by  many  to  indicate  that  a  con- 
certed attack  upon  these  organizations  from  different  quarters  had  for  some 
reason  or  other  been  decided  upon.  Some  of  the  conditions  imposed  upon  the 
railway  companies  seem  to  be  unnecessarily  burdensome.  About  ten  days  ago 
some  resolutions  with  especial  reference  to  the  elevated  railways  were  intro- 
duced and  referred  to  proper  committees.  On  September  22  Assemblyman 
Christman  introduced  an  ordinance  compelling  operating  companies  to  keep 
their  cars  neat  and  clean;  providing  that  signs  indicating  its  destination  shall 
be  conspicuously  displayed  day  and  night  on  each  car;  that  each  surface  car 
,  shall  be  provided  with  electric  annunciators  within  the  reach  of  every  pas- 
senger; the  abolition  of  shuttle  trains  or  cars;  that  fares  be  refunded  to  pas- 
sengers in  case  of  obstruction  on  the  line  causing  a  delay  of  more  than  five 
minutes;  that  the  steps  of  the  surface  cars  shall  be  not  more  than  gj^^  inches 
from  the  ground,  and  fenders  shall  be  used  on  all*  surface  cars,  with  rollers 
actually  touching  the  rails;  that  cars  of  all  street  railway  companies  shall  be 
heated  whenever  the  thermometer  shall  fall  below  55  degrees  Fahr. ;  that  all 
cars  shall  be  sufficiently  well  lighted  to  enable  passengers  to  read  with  com- 
fort; that  in  case  of  accident,  cars  shall  not  proceed  on  their  routes,  but  shall 
remain  at  the  place  where  the  accident  occurred  until  the  arrival  of  the  police 
and  until  released  by  proper  authority;  that  the  penalty  for  the  infraction  of 
each  and  every  one  of  the  foregoing  sections  shall  be  $100  for  each  trip.  The 
ordinance  was  referred  to  the  Railroad  Committee. 

AS  TO  ELECTRICITY  ON  THE  ELEVATED  R(5ADS.-Every  once  in  a 
while  a  report  is  given  currency  to  the  effect  that  the  Manhattan  Elevated 
Railway  Company  contemplates  the  adoption  of  electric  power  on  its  lines. 
There  have  been  so  many  rumors  of  this  character  in  the  past  couple  of  years 
and  so  much  talk  and  sp.eculation  in  connection  with  the  same,  with  no  tangi- 
ble results,  that  the  people  have  about  come  to  the  conclusion  that  the  com- 
pany does  not  intend  to  nor  ever  has  intended  to  do  anything  of  the  sort. 
The  need  for  improved  and  more  rapid  transportation  in  our  long  city  streets 
is  a  pressing  and  immediate  one,  which  the  "going-to"  policy  of  the  Elevated 
Railway  Company  does  not  in  the  least  satisfy.  The  latest  report  about  electric 
power  on  the  elevated  road  is  somewhat  refreshing  in  that  it  differs  somewhat 
from  its  many  predecessors.  Coming  from  a  director  of  the  company  it  may 
reasonably  be  regarded  as  reflecting  the  sentiment  of  other  members  of  the 
board,  if  not  the  majority.  After  ail  the  hopes  that  have  been  held  out  to  the 
suffering  public  this  gentleman  states  that  it  has  "not  yet  been  demonstrated 
that  electricity  will  be  either  a  safe  or  an  available  power  for  Manhattan."  If 
the  directors  of  the  Metropolitan  Street  Railway  Company  entertained  a  similar 
view  with  respect  to  that  company's  lines  the  people  of  New  York  would  be 
justified  in  rising  up  in  their  might  and  demanding  what  they  are  entitled  to 
at  the  hand  of  the  transportation  companies  in  return  for  the  privileges  enjoyed 
by  the  latter.  The  enterprise  of  the  Metropolitan  Company  and  the  resulting 
splendid  service  is,  however,  fully  appreciated  by  the  people,  as  is  evidenced 
by  their  liberal  patronage  of  the  same.  People  prefer  to  take  a  surface  car 
rather  than  climb  two  or  three  or  more  flights  of  stairs,  if  the  street  car  can 
take  them  to  the  point  nearest  their  destination  within  a  reasonable  time.  The 
result  upon  the  elevated  railway  traffic  of  the  improved  surface  traction  is  very 
marked.  The  elevated  trains  are  not  so  numerous  as  they  were  a  year  ago, 
and  the  number  of  cars  per  train  has  been  reduced.    This  is  striking  evidence 


356 


THE    ELECTRICAL     WORLD. 


Vol.  XXXII.     No.  14. 


on  the  one  hand  ihat  people  appreciate  what  is  being  done  for  thc-m  by  the 
surface  railways;  on  the  other  hand  it  is  a  rebuke  to  the  inaction  and  indiffer- 
ence of  the  elevated  railway  people.  The  fact  that  the  tide  of  nickels  is  turned 
in  favor  of  the  surface  cars  is  proof  of  this.  Circumstantial  evidence  seems 
to  be  accumulating  that  something  quite  out  of  the  ordinary  is  pending  in  Man- 
hattan Elevated  affairs.  There  are;  in  fact,  intimations  that  a  new  corporation 
is  to  be  formed  to  undertake  the  electrical  equipment  and  operating  of  the 
ifanhattan  Elevated  Railway,  and  so,  perhaps,  facilitating  an  operating  alli- 
ance with  the  Metropolitan  Street  Railway.  It  is  even  said  that  the  papers  for 
this  new  corporation  have  been  drawn,  and  that  its  title  is  to  be  the  New  York 
Railway  Company. 

Buffalo  and  Niagara  Falls  Notes. 


French  Notes. 


Buffalo,  N.  Y.,  September  2-i,  1898. 

SLOW  DEVELOPMENT  of  the  demand  for  Niagara  electric  power  seems 
to  be  inevitable  under  the  circun^stances.  The  two  industries  here,  grain  ele- 
vating and  flour  milling,  which  were  expected  to  lead  the  demand  for  power, 
are  earning  less  money  than  thej'  should,  and  are  very  conservative.  Some 
of  the  solicitors  for  business  are  preparing  to  depart  for  other  fields  tem- 
porarily. 

THE  GENERAL  ELECTRIC  COMPANY  has  obtained  the  contract  for 
furnishing  the  Buffalo  General  Electric  Company  with  about  60,000  feet  of 
cable  to  go  into  the  new  subways  in  the  city.  The  cost  will  be  about  $39,000 
and  about  ten  sizes  will  be  used.  The  company  expects  to  have  it  -all  in  be- 
fore winter.  The  cables  just  put  in  by  the  Standard  Underground  Cable  Com- 
pany are  paper  insulated,  but  the  new  contrapt  calls  for  rubber  insulation. 

THE  SCHOELLKOPF  HYDRAULIC  CANAL  COMPANY,  at  Niagara 
Falls,  has  completed  the  line  lor  connecting  the  power  nouse  in  the  gorge 
with  the  new  factory  for  the  production  of  chlorate  of  potash,  and  the  plant  is 
now  running  satisfactorily.  This  canal  company  has  about  14,000  horse-power 
available.  It  supplies  the  Gorge  and  Youngstown  trolley  lines  with  power  and 
the  city  with  light,  and  has  about  twenty  factories,  large  and  small,  on  its  list 
that  receive  power  and  light  regularly.  So  far  the  management  has  not  made 
any  effort  to  obtain  business  from  distant  towns,  though  it  may  do  so  when 
the  demand  at  home  reaches  its  limit. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  September  Hi,  1898. 

THE  ELECTRIC  CONNECTING  RAILWAY  COMPANY  filed  articles  of 
incorporation  last  week.  The  capital  stock  is  $2000.  John  H.  Bobring,  M.  T. 
Chestnut  and  James  D.  Houseman  are  stockholders.  The  corporation  intends 
to  operate  a  street  railroad. 

STREET  CARS  FOR  JAPAN. —  A  St.  Louis  car  company  has  received  an 
order  from  Japan  for  250  street  cars.  They  will  cost  $300,000,  and  are  to  be 
delivered  within  ninety  days.  This  is  the  first  order  of  this  kind  from  Japan. 
St.  Louis  has  been  furnishing  Mexico  with  street  cars  for  some  time. 

TROLLEY  LINE  TO  DE  SOTO.-The  United  Traction  Company  of  St. 
Louis  will  build  an  extension  of  either  the  Tower  Grove  or  Carondelet  lines 
from  the  southern  limits  of  the  city  into  Jefferson  County  to  De  Soto.  The 
company's  plans  cannot  be  definitely  known  until  the  Messrs.  ScuUin  return 
from  Europe  and  the  East,  but  it  is  understood  that  the  line  is  to  be  built  be- 
fore cold  weather  sets  in. 

THE  FOURTH  STREET  AND  ARSENAL  RAILROAD  was  sold  last  Tues- 
day to  John  H.  Overall,  attorney  for  the  Central  Traction  Company,  for  $191,- 
000  cash.  It  is  generally  conceded  that  Mr.  Overall  represents  the  Central 
Traction  Company,  though'  some  think  he  bought  in  the  interests  of  the  bond- 
holders. The  bonded  indebtedness  is  represented  by  $150,000  of  first  mortgage 
bonds  and  $100,000  of  seconds.  The  capital  is  $300,000.  The  figure  paid  for  the 
road  is  a  large  one,  and  has  caused  much  interest  in  financial  circles. 


Canadian  Notes. 


Ottawa,  Ont.,  September  88,  WW. 
nil,  I'ETERBORO,  ONT.,  LIGHT  &  I'OWER  COMPANY  is  about  to 
commence  the  erection  of  a  large  water-power  station.  The  new  station  will 
cotl  between  $30,000  and  $40,000,  and  the  company  expects  to  develop  about  2000 
hor»e-i<owcr. 
Tin-:  MUNICIPAL  OWNERSHIP  IDEA  has  apparently  not  swept  the  city 
.:  II  Itrjn,  Ont.,  lor  a  proposal  to  purchase  the  street  railway  there  has  been 
;'  i'<  -<  :  \,y  the  ratepayers  of  the  city  by  a  vote  of  264  to  2043.  Hamilton  has 
..-  ;■:'  '  nt  an  arrangement  with  iUkStrcct  railway  that  yields  the  city  $16,000 
j.'.r  ..j.iium, 
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(From  Our  Own  Correspondent.) 

Paris,  September  2,  1898. 

THE  ELECTRICAL  TRANSPORTATION  COMPANY  AT  THE  EX- 
POSITION.— This  company  has  been  incorporated  with  a  capital  of  2,000,000 
francs,  divided  into  20,000  shares,  par  value  100,  all  subscribed  for  and  with  one- 
fourth  of  the  capital  paid  in.  The  object  is  to  carry  on  the  business  of  the 
Intramural  Railway  at  the  exposition,  according  to  the  plans  elaborated  by 
M.  de  Macomble.     Provision»has  been  made  for  increasing  the  capital. 

THE  EXPOSITION  OF  1900.— At  the  last  meeting  of  the  Commitree  on 
Electricity  for  the  Exposition  of  1900  M.  Picon,  chief  engmeer  of  electrical 
works,  read  a  report  on  the  installation  and  operation  of  the  generating  ma- 
chinery for  1900.  It  has  been  decided  that  exhibitors  may  furnish  the  exposi- 
tion with  electrical  energy.  They  are  to  submit  plans  for  the  approval  of  the 
exposition  administration.  They  will  do  -their  own  erecting.  Each  machine, 
whether  alternating  or  direct,  will  be  direct  connected  to  its  engine,  and  will 
be  furnished  with  a  special  switchboard.  All  transformers  needed  are  to  be 
furnished  by  the  exhibitors.  The  period  during  which  electrical  energy  must  be 
furnished  will  cover  about  205  days;  from  April  15  to  November  5,  1900.  A 
rotational  service  will  be  arranged  so  that  the  hours  of  work  will  not  exceed 
seven  per  day.  The  exhibitors  who  furnish  electrical  energy  will  be  paid 
a  compensation  for  the  expenses  of  installation  and  operation. 

ELECTRIC  LIGHT  FOR  THE  BOIS  DE  BOULOGNE  IN  PARIS.— In 
accordance  with  the  public  wish,  which  has  been  expressed  for  some  time,  the 
authorities  have  decided  to  install  electric  light  in  the  Bois  de  Boulogne.  It 
will,  of  course,  be  possible  to  light  only  the  chief  avenues,  which  will  leave 
plenty  of  corners  for  those  who  like  to  prowl  in  the  dark,  and  for  others.  The 
plans  are  ready;  they  were  prepared  under  M.  Bareaux,  Director  of  Parks  and 
Public  Grounds.  The  completed  plan  includes  the  lighting  of  the  long  avenue 
running  from  the  Maillot  Gate  to  the  Suresnes  Bridge,  through  Longchamps, 
with  two  pathways  from  Longchamps  to  the  end  of  the  ponds  and  to  the  Dau- 
phine  gate;  the  lighting  of  the  drives  around  the  ponds  and  the  lawns  of  La 
Muette;  and  also  the  Avenue  de  I'Hippodrome,  running  from  the  ponds  to  the 
hippodrome  of  Longchamps,  together  with  a  part  of  the  Queen  Marguerite 
Road,  lying'between  the  Longchamps  Road  and  the  Avenue  to  the  Hippodrome. 
These  three  divisions  constitute  three  ''pressing  needs,"  which  can  all  be  done 
at  once  or  one  after  the  other.  The  lighting  will  be  done  by  candelabra  sup- 
porting very  powerful  arc  lamps,  after  the  manner  of  those  on  the  Paris  boule- 
vards. Current  will  be  furnished  either  by  a  municipal  power  station  built  for 
the  purpose,  or  else  by  the  central  station  at  Puteaux.  The  cost  of  construc- 
tion, including  the  conduits,  the  erection  of  supports  for  the  lamps  and  the 
lamps  themselves,  will  come  to  about  <i35,ooo  francs,  being  divided  as  follows: 
205,000  francs  for  the  first  division,  140,000  francs  for  the  second  and  90,000  francs 
for  the  third.  The  execution  of  this  project  is,  of  course,  subject  to  the  ap- 
proval of  the  Municipal  Council,  which  meets  in  October,  and  which  will  vote 
the  necessary  money,  if  after  due  discussion  the  conclusion  is  reached  that  the 
proposed  work  is  desirable.  It  is  quite  probable,  however,  that  the  measure 
will  be  passed,  although  not  without  opposition.  For  while  there  are  many 
in  favor  of  it,  there  are  also  some  dissenting  voices  heard.  Those  in  favor  of 
the  scheme,  and  among  these  are  the  cyclists  (the  cyclist  press  having  main- 
tained a  very  vigorous  campaign  in  favor  of  it),  point  to  the  advantage  of  hav- 
ing the  light  to  help  in  clearing  the  park  of  the  bad  characters  that  now  infest 
it.  Hidden  in  the  shadow  of  the  bushes  and  the  underbrush,  where  the  police 
cannot  reach  them,  these  people  watch  for  a  chance  to  attack  with  a  club  or  a 
knife  some  unsuspecting  person  who  may  happen  to  venture  beyond  the 
Chinese  Pavilion.  Or  they  will  stretch  a  string  between  two  trees  across  an 
avenue,  so  as  to  throw  some  cyclist,  who  is  then  knocked  on  the  head  for  the 
sake  of  getting  his  machine.  With  the  avenues  lighted  other  inhabitants  of 
Paris,  as  well  as  the  cyclists,  can  go  and  breathe  a  whiff  of  fresh  air  in  the 
evening,  a  thing  which  will  soon  be  brought  within  the  reach  of  all,  since  the 
new  tram  line  Irom  Porte  Maillot  to  Suresnes,  which  skirts  the  sunken  fences 
of  the  park,  will  enable  those  who  possess  neither  horses  nor  carriages  to  ride 
at  small  expense.  The  Hghting  of  the  park  is  therefore  a  democratic  measure, 
and  that  is  a  reason  which  will  insure  its  approval  by  the  Municipal  Council. 

MEETING  OF  THE  FRENCH  SOCIETY  OF  CIVIL  ENGINEERS.- 
ist.  M.  R.  Soreau,  in  a  paper  entitled  "Steam,  Oil  and  Electricity  for  Auto- 
mobiles," takes  up  the  following  questions:  A.  How  do  the  advantages  and 
disadvantages  of  the  various  methods  for  producing  power  compare  with  one 
another  when  considered  with  reference  to  their  application  to  automobile  car- 
riages? B.  What  improvements  may  be  reasonably  cxpccled  to  take  place  from 
now  on?  Without  in  any  way  attempting  to  formulate  rigorous  answers  to 
these  questions  (which  would  be  a  rather  foolish  thing  to  do  considering  the 
state  already  attained  by  an  industry  which  is  scarcely  fifteen  years  old),  M. 
Soreau  takes  up  the  problem  in  a  general  way,  from  the  two  points  of  view  so 
aptly  termed  by  Mr.  Clarke  the  anatomy  and  physiology  of  motors,  lie  prc- 
hcntB  some  information  on  Serpollct's  new  generator;  he  dwells  on  the  ditlcrent 
phases  of  the  cycle  of  petroleum  motors,  he  shows  how  it  happened  that  M. 
Diesel  was  led  to  design  his  remarkable  device  which  trebles  the  thermal  cffx- 
ciency;  lastly,  he  lakes  up  the  electric  motor  and  analyzes  fhe  chief  results 
and  facts  brought  ont  by  the  recent  cab  competition,  ad.  M.  I'\  Drouin  ntakes 
u  report  on  electrical  traction  by  means  of  quick  charging  accumulators.  He 
describes  the  system  of  traction  in  une  in  the  lines  of  the  Madeleine  in  Paris. 
This  plant,  which  wan  put  in  in  1896  by  the  Industrial  ICIeclricnl  Motor  Com- 
pany, differs  (rem  methods  hitherto  employed,  in  Ihat  the  charging  takes  place 
extremely  rapidly  at  the  end  of  the  line  while  Ihc  car  is  standing.  Bcfmc  pro- 
ceeding to  describe  the  del.'iilH  of  the  system,  M,  Drouin  speaks  of  the  mixed 
method  employing  holh  trolley  and  battery  systems  which  led  to  the  invention 
of  rupid  charge  nrcumulalors.  A  series  oi  comparative  tests  conducted  by  Mr. 
Kufts  has  shown  Ihc  system  lo  give  good  results  and  to  be  satisfactory.  The 
street  cars  in  Unnover,  Dresden.  Berlin,  etc.,  make  use  of  the  mixed  system. 
Il  was  not  possible  to  apply  this  form  ol  traction  (o  the  Madeleine  lines,  since 
the  aulhoritics  will  mil  sanctum  the  use  o(  (hr  overhead  lr(»llcy  in  this  dislricl. 
On  the  riihcr  hand  ihc  use  of  movable  hatlcries  would  not  do  because  it 
would  hnvc  required  three  charging  slathms  lo  handle  the  batteries.  The  sys- 
tem hit  upon  was  to  use  butlcrlcs  which  admit  of  being  charged  in  the  curs 
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during  the  short  stop  which  the  latter  makes  at  the  terminal  station.  The  severe* 
treatment  to  which  the  accumulators  arc  subjected  under  such  a  rapid  rate  of 
charge  ncccssilates  an  unusual  arrangement,  which  is  attained  in  the  case  ot 
the  Tudor  battery  as  follows:  A,  By  the  use  of  plates  having  enormous  surface. 
B.  Charge  at  constant  voltage  and  by  working  the  battery  below  its  maximum 
capacity.  The  cars  weigh  13.7  tons,  of  which  7900  pounds  are  due  to  the  ac- 
cumulators. The  battery  has  200  cells  stowed  under  the  seats.  A  small  switch- 
board is  provided  for  connecting  the  battery  either  to  the  charging  or  to  the 
distharging  circuit.  Flexible  cables  are  used  to  connect  the  car  with  a  charging 
box,  in  which  are  the  terminals  of  the  underground  feeders  that  connect  with 
the  power  station.  The  charging  pressure  is  600  volts.  The  power  station  is 
located  on  the  Quai  National,  at  Puteaux,  and  has  three  groups  of  generating 
machinery  of  120  kilowatts  each.  After  showing  slides  of  the  cars  and  power 
house  and  detailing  some  of  the  results  of  the  experience  acquired  during  the 
operation  of  these  lines  M.  Drouin  concluded  his  paper  with  a  description  of 
some  experiments  that  were  made  to  determine  the  frictional  resistance  to  trac- 
tive effort  for  these  cars.  On  a  straight,  level  track  this  frictional  resistance, 
including  the  motor  when  turning  dead,  and  for  speeds  lying  between  5  and 
25  kilometres  per  hour,  is  given  by  the  formula 

where  R  is  expressed  in  kilogrammes  per  ton  and  v  in  kilometres  per  hour. 
For  the  car  alone  without  the  motor  the  formula  is: 

H'  =  .94  /^. 

Experiments  were  also  made  on  curves.  The  results  differed  widely,  according 
to  the  state  of  the  rail,  and  the  amount  of  inclination,  etc.  At  a  speed  of  10 
kilometres  per  hour  on  a  curve  of  40  to  50  metres  radius  the  force  required 
reaches  about  25  kilogrammes  per  ton.  On  a  curve  without  any  inclination  the 
frictional  resistance  increases  rapidly  with  the  increase  of  speed. 


General  Bewe. 


The  Telegraph  and  Telephone. 


BOSTON,  MASS.— The  Erie  Telegraph  &  Telephone  Company  added  756 
subscribers  to  its  system  during  the  month  of  August.  The  total  number 
connected  September  1  was  27,677. 

LOUISVILLE,  KY.— The  Momicello  &  Jamestown  Telephone  Company  has 
been  incorporated  with  the  capital  stock  fixed  at  $3000.  The  incorporators  are 
J.  B.  Patterson,  W.  W.  Jones  and  W.  F.  Rowe. 

LEWISTON,  PA.— The  Huntingdon  County  Telephone  Company  has  been 
chartered.  It  has  $25,000  capital,  with  offices  at  Saltillo.  C.  Kapp,  John  Kapp, 
G.  Sleeman,  Frank  Harkleroad  and  Henry  Taylor  are  directors. 

CLEVELAND,  OHIO.— The  Cuyahoga  Telephone  Company,  Cleveland^  has 
been  incorporated,  with  a  capital  of  $3,000,000,  to  build  telephone  and  telegraph 
lines  in  Ohio.  The  incorporators  are  E.  \V.  Moore,  J.  B.  Hanna,  J.  B.  Hoge, 
H.  Clark  Ford,  John  Sherwin,  H.  A.  Everett  and  H.  B.  McGrew. 

CHEYENNE,  WYO.— The  North  Park  Telephone  Company  has  filed  articles 
of  incorporation.  The  company  will  erect  and  maintain  a  telephone  line  from 
Walden,  Col.,  to  Laramie  City,  Wyo.  The  capital  stock  is  $15,000.  The  stock- 
holders are  Monte  Blevins,  J.  O.  Mosman,  George  F.  Scott,  C.  E.  Mosman  and 
iL  C  Ward. 

MORAVIA,  lA. — The  Moravia  telephone  line  has  been  sold  to  the  Ottumwa 
Long  Distance  Telephone  Company.  The  line  purchased  connects  the  towns 
of  Moravia,  Albia  and  Blakesburg.  It  is  the  intention  of  the  purchasers  to  ex- 
tend the  service  to  Ottumwa,  Centreville,  Moulton  and  Bloomfield,  la.,  and  to 
several  important  points  in  Missouri. 

JANESVILLE,  WIS. — The  Wisconsin  Telephone  Company  has  completed 
its  long  distance  metallic  circuit  from  this  city  through  Monroe  to  Gratiot,  and 
will  extend  it  through  Shullsburg,  Darhngton,  Platteville,  Lancaster,  Feni- 
more  and  other  villages  to  Dubuque.  This  will  place  Janesville  in  metallic 
telephone  connection  with  all  Southwestern  Wisconsin. 

NOBLESVILLE,  IND. — The  County  Commissioners  of  Hamilton  County 
have  granted  the  right  of  way  to  the  New  Long  Distance  Telephone  Company 
of  Indiana  over  the  roads  and  highways  of  Hamilton  County  for  its  poles  and 
wires.  There  is  much  interest  in  this  city  in  the  independent  telephone  move- 
ment. The  New  Long  Distance  Telephone  Company  will  connect  with  the 
exchange  of  the  Noblesville  Telephone  Company,  which  is  a  prosperous  and 
successful  institution  of  this  city.  A  line  from  here  to  Indianapolis  will  be 
ready  for  immediate  use  upon  the  completion  of  the  New  Company's  plant  at 
Indianapolis. 


Electric  Light  and  Power. 

OCALA,  FLA.— The  Council  is  arranging  to  make  extensive  improvements 
to  the  electric  plant. 

HAVANA,  CUBA.— The  electric  plant  at  Cardenas  has  suspended  public 
lighting,  the  municipality  being  in  debt  $300,000  to  the  concern. 

CHARLOTTE,  N.  Y.— The  Stanwix  Engineering  Company,  of  Rome,  is 
preparing  plans  for  a  light  and  water  plant  to  be  erected  at  Charlotte. 

SHELBINA,  MO. — The  city  of  Shelbina,  Mo.,  has  awarded  its  order  for  one 
2000-light  alternator  and  one  200-hp  Hamilton-Corliss  engine  to  the  Royal  Elec- 
tric Company,  of  Peoria. 

CLEVELAND,  OHIO.— The  Fanner  Manufacturing  Company,  1521  Pearl 
Street,  will  build  a  factory,  which  will  be  equipped  with  its  own  electric  plant. 
Contracts  arc  not  yet  let. 

NEWTON,  ILL.— The  electric  light  plant  at  this  place  was  started  on  Sep- 
tember 16.  A  6o-kw  alternator,  bought  by  the  city  from  the  Royal  Electric 
Company,   furnishes  the  light. 

TRENTON,  N.  J.— Chancellor  McGill  has  filed  an  opinion  deciding  that  a 
receiver  should  be  appointed  for  the  Franklin  Electric  Light  Company  of  Cape 


May.    The  application   was  made  by  the   Fort   Wayne   Electric   Corporation,   a 
judgment  creditor. 

PITTSBURG,  TEX.^J.  A.  McFinney,  of  this  place,  has  placed  an  order 
with  the  Royal  Electric  Company,  of  Peoria,  for  a  40-kw  alternator  for  the 
cleciric  light  plant  he  is  erecting. 

KALAMAZOO,  MICIL— The  Kalamazoo  Valley  Electric  Company  has  been 
organized  with  a  capital  of  $100,000,  to  develop  the  water  power  of  the  Kala- 
mazoo River  near  Allegan  and  distribute  electric  current  to  the  towns  within 
a  radius  of  several  miles. 

SEABRIGHT,  N.  J.— The  Scabright  Electric  Light  Company's  power  house 
caught  fire  on  the  night  of  September  14,  and  was  totally  destroyed.  The  town 
was  consequently  in  darkness.  The  building  was  erected  last  spring  at  a  cost 
of  $12,000,  and  was  insured  for  |8ooo.  The  light  supply  to  the  hotels  and  seaside 
cottages  was  shut  oflF. 

PITTSBURG,  PA.— Arrangements  are  now  being  made  by  the  officials  of 
the  Pennsylvania  Tube  Works  Company  for  the  installation  of  a  complete  elec- 
tric plant  in  its  works  on  Second  Avenue  to  cost  $ioo,coo,  and  the  operation 
of  the  entire  plant  by  electricity.  This  will  be  the  first  large  iron  mill  in  the 
United  States  to  adopt  electricity  for  power.  It  has  been  calculated  that  an 
immense  saving  will  be  made  in  the  use  of  the  new  power.  It  is  the  inten- . 
tion  of  the  tube  company  to  erect  one  central  power  plant  of  about  1000  horse- 
power, and  distribute  the  electricity  through  the  lap  and  butt  weld  depart- 
ments to  about  twenty-five  motors,  of  40  horse-power  each,  that  will  be  placed 
near  the  various  machines.  This  installation  will  do  away  with  a  large  number 
of  engines  and  the  labyrinth  of  steam  pipes  that  causes  such  annoyance  in  a 
great  mill.  The  plant  will  be  located  near  the  river,  where  the  coal  supply  of 
the  company  is  received,  and  boilers  capable  of  producing  about  750  horse- 
power will  be  added  to  the  present  battery.  It  is  believed  by  electrical  ex- 
perts that  many  changes  will  be  made  in  the  next  few  years  by  the  steel  mills, 
for  all  have  been  making  money  and  can  afford  to  pay  for  the  alterations. 


The  Electric  Railway. 


CLEVELAND,  OHIO.— The  directors  of  the  Cleveland  Electric  Railway 
have  declared  a  quarterly  dividend  of  1  per  cent.,  payable  in  October. 

MONTREAL,  QUEBEC— On  September  16  fire  destroyed  the  car  sheds  of 
the  Montreal  Street  Railway  Company,  entailing  a  loss  estimated  at  $100,000. 

BENNINGTON,  VT.— A  small  cyclone  passed  over  this  town  recently  wreck- 
ing the  power  station  of  the  Bennington  &  Hoosic  Valley  Electric  Railroad 
and  causing  a  damage  estimated  at  $3500. 

BROOKLYN,  N.  Y.— It  is  staled  that  the  work  of  equipping  the  Fifth  Ave- 
nue and  Lexington  Avenue  branches  of  the  Brooklyn  Elevated  Raikoad  with 
electricity  will  begin  on  October  15.  The  change  will  involve  an  expenditure 
of  $750,000. 

COLORADO  SPRINGS,  COL.— It  is  reported  that  the  owners  of  the  Cog 
Road  running  up  Pike's  Peak  have  decided  to  change  the  motive  power  from 
steam  to  electricity.  It  is  estimated  that  the  cost  of  making  the  change  will  be 
about  $50,000. 

NEW  YORK,  N.  Y.— President  Guggenheimer  of  the  Council  is  preparing 
an  ordinance  to  compel  street  car  companies  to  place  the  steps  on  their  cars 
not  higher  than  9  inches  from  the  street,  and  to  compel  the  cars  to  stop  when 
a  passenger  signals. 

MUNCIE,  IND. — The  County  Commissioners  have  granted  Indianapoli3 
and  Chicago  capitalists  a  franchise  for  an  electric  railway  line  from  Albany, 
this  county,  to  Camden,  Jay  County,  via  Dunkirk.  Albany  has  granted  the 
projectors  an  indefinite  franchise. 

COHOES,  N.  Y''. — It  is  understood  that  the  State  Railroad  Commission  will 
refuse  to  grant  the  Waterford,  Mechanicville  &  Stillwater  Electric  Railway 
Company  permission  to  cross  the  D.  &  H.  tracks  at  North  Third  Street, 
\\'aterford,  at  grade.  This  decision,  it  is  said,  has  been  arrived  at  since  the 
Cohoes  railroad  disaster. 

HANNIBAL,  MO.— The  Hannibal  street  railroad,  recently  bought  by  the 
Farmers'  and  Merchants'  Bank  of  this  city,  has  been  sold  to  a  Philadelphia 
syndicate  for  $17,000.  It  originally  cost  $75,000.  The  new  owners  announce 
that  they  will  spend  $150,000  on  improvements,  including  an  ex.tension  of  the 
line  to  Mt.  Olive  Cemetery. 

SAN  FRANCISCO  CAL.— The  Bakerfield  &  Los  Angeles  Railway  Com- 
pany has  been  incorporated  by  Claus  Spreckels,  John  D.  Spreckels,  A.  B. 
Spreckels,  Robert  Watt  and  A.  H.  Payson,  to  build  a  railroa<I  from  Bakersfield. 
over  the  Tejon  pass  to  Los  Angeles,  200  miles.  It  will  connect  with  the 
Southern  California  Railway,  a  branch  of  the  Santa  Fe,  running  from  Mojave 
to  Los  Angeles. 

PHILADELPHIA,  PA.— John  Lowber  Welsh  has  resigned  the  presidency 
of  the  Union  Traction  Company,  the  corporation  that  controls  all  the  street 
car  lines  in  this  city.  It  is  believed  his  successor  will  be  George  W.  Elkins,  a 
son  of  William  L.  Elkins,  one  of  the  principal  stockholders  of  the  company. 
The  directors  at  a  meeting  on  September  19  decided  upon  an  assessment  of 
$5  a  share  upon  all  stockholders,  making  $17.50  paid  in  on  a  par  value  of  $50. 

DURAND,  MICH. — The  Long  Lake,  Durand  &  Corunna  Railway  Company 
has  asked  the  Vernon  Township  Board  for  a  franchise.  Vernon  City,  Durand 
and  Fenton  have  granted  franchises,  and  the  Durand  one  has  been  accepted 
by  the  company.  As  soon  as  the  matter  is  settled  in  Vernon  township  bids  for 
the  construction  of  the  road  will  be  called  for.  Work  will  commence  January 
I,  1899,  and  the  road  will  begin  operations  in  the  spring.  It  will  run  from  Fen- 
ton to  Corunna. 

PETERSBURG,  VA.— The  Hustings  Court  has  entered  an  order  in  the 
suit  of  the  Upper  Appomattox  Company  against  the  Petersburg  Electric  Rail- 
way Company  and  the  Farmers'  Loan  &  Trust  Company  against  the  same,' 
ordering  a  sale  of  the  road  to  be  made  on  Thursday,  the  10th  day  of  Novem- 
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ber  next,  in  order  to  pay  off  the  liens  which  have  been  secured  against  the 
company  and  the  bonds  amounting  to  some  $50,000,  which  were  secured  by  deed 
of  trust  upon  the  property. 

WILMINGTON,  DEL. — The  Wilmington  City  Electric  Company  is  making 
many  and  extensive  improvements  to  its  plant  on  Fifth  Street.  A  storage  bat- 
tery of  2000  ampere-hours'  capacity  will  be  installed  and  will  be  so  designed 
that  it  can  be  increased  to  nearly  double  capacity  at  some  future  date.  The 
present  boilers  will  be  torn  out,  and  one  600-hp  Morrin  Climax  boiler  will 
be  installed.  The  engine  plant  will  also  be  improved  by  compounding  the  en- 
gines and  making  them  direct  connected  with  the  dynamos. 

CHICAGO,  ILL.— The  statement  that  the  South  Side  Alley  "L"  has  passed 
under  the  control  of  the  Chicago  City  Railway  Company  lacks  official  confirma- 
tion. A  prominent  official  of  the  elevated  company  makes  the  statement  that 
he  has  no  knowledge  whatever  of  any  such  deal,  and  that,  furthermore,  it  has 
not  been  a  subject  of  discussion  at  any  directors'  meeting.  It  is  unofficially 
stated  that  by  the  deal  the  Alley  "L"  is  absorbed  by  the  surface  line,  the  latter 
assuming  $750,000  outstanding  bonds  and  guaranteeing  4  per  cent,  on  the  $10,- 
328,800  of  capital  stock  of  the  elevated  road. 

NEW  YORK,  N.  Y.— The  Safety  Third  Rail  Electric  Company  was  incor- 
porated at  Albany  during  the  past  week.  The  capital  of  the  company  is 
$1,000,000,  and  the  incorporators  are  Emerson  McMillin,  Sr.,  Emerson  McMil- 
lin,  Jr.,  W.  F.  Douthirt,  C.  F.  Scoville,  William  M.  Keepers,  R-  H.  Beach, 
David  F.  Halstead,  J.  McLeod  Murphy  and  Louis  Sleekier.  Mr.  Murphy  states 
that  a  public  test  of  the  system  will  be  made  at  once  over  the  short  line  at 
Manhattan  Beach,  owned  by  the  Manhattan  Beach  Land  Improvement  Com- 
pany, and  running  between  the  Manhattan  Beach  and  Oriental  hotels.  It  is 
expected  that  the  test  will  be  made  in  sixty  days. 

YONKERS,  N.  Y.— It  is  said  that  the  Union  Railway  Company,  which  is 
now  in  control  of  the  local  lines,  is  paving  the  way  for  a  franchise  to  build  a 
big  bridge  connecting  Mt.  Vernon  and  Y^onkers  over  which  to  run  its  cars. 
The  company  was  met,  it  is  declared,  with  a  flat  refusal  from  the  Hudson 
River  Railroad  people  fdr  a  permit  to  cross  the  Harlem  Railroad  tracks  at  the 
present  terminus  of  the  Y'onkers  Avenue  line.  The  proposed  bridge  would 
be  the  only  means  of  crossing  the  tracks,  and  this  would  necessitate  a  fran- 
chise from  both  the  cities  of  Y'onkers  and  Mt.  Vernon,  as  the  bridge  would 
probably  extend  from  Sherwood  Park  in  Yonkers  to  the  top  of  what  is  known 
as  Bocks  Hill  in  Mt.  Vernon. 


Educational  Notes. 


THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton, 
Pa.,  have  added  to  their  courses  of  instruction  one  in  telephony.  Mr.  Kempster 
B.  Miller,  the  well-known  telephone  expert,  is  the  instructor  in  this  course. 
The  schools  have  just  issued  a  painphlet  giving  a  brief  synopsis  of  the  course 
in  telephony,  and  judging  from  its  contents  the  subject  has  been  most  com- 
pletely covered. 

THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES  has  just  is- 
sued its  prospectus  for  1898-99.  It  is  a  book  of  168  pages,  and  contains  a  pre- 
liminary announcement  of  the  anniversary  meetings,  addresses,  lectures,  exhibi- 
tions, department  meetings,  concerts,  dramatic  readings,  schools,  courses  of 
instruction  and  the  other  work  which  will  be  conducted  by  the  institute  and  its 
departments  during  the  year  1898-99.  The  season  begins  on  September  29,  1898, 
and  closes  on  June  3,  1899.  In  the  department  of  electricity  regular  meetings 
will  be  held  on  the  first  Friday  evening  of  each  month,  commencing  with 
October  7.  Eight  illustrated  lectures  on  current  topics  of  interest  in  electricity 
have  been  arranged  for  the  season,  and  additional  lectures  will  be  given  from 
time  to  time  on  subjects  of  special  and  current  interest. 


Legal  Notes. 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  through  its  at 
torneys,  A.  B.  Stouten,  of  Philadelphia,  and  F.  P.  Fish,  of  New  York,  has 
filed  in  the  United  States  Court  a  petition  asking  that  an  injunction  be  granted 
restraining  the  Wilmington  City  Electric  Company,  Wilmington,  Del.,  from 
putting  in  its  proposed  storage  battery  plant.  The  complainant  alleges  that 
the  local  company  has  made  and  constructed  and  threatens  to  use  secondary 
battcrie*  and  secondary  battery  elements  which  arc  an  infringement  on  patents 
the  Electric  Storage  Battery  Company  holds,  having  purchased  them  from 
Charles  F.  Brush,  the  inventor.  Judge  Bradford  granted  an  order  compelling 
the  Wilmington  City  Electric  Company  to  come  into  court  on  October  12  and 
•how  cause  why  a  temporary  injunction  should  not  be  granted. 

THE  HORN  &  BKANNKN  MANUFACTURING  COMPANY,  of  Phila- 
delphia, has  appealed  from  the  decision  against  it  in  the  United  States  District 
Court  in  the  suit  brought  by  the  owners  of  the  Stciringcr  electric  fixture  pat- 
ent. The  lower  court  had  granted  a  preliminary  injunction,  nnd  this  appeal 
was  to  set  that  aside.  'I  he  case  involves  the  right  to  the  use  of  an  insulating 
joint  used  to  support  the  fixture.  The  defense  set  up  that  its  joint  was  not 
the  same  aa  that  of  the  patent,  and  its  pleadings  charged  that  the  suit  was 
brought  in  the  inleresl  ol  a  New  York  fixture  trust,  who  were  endeavoring 
to  control  the  trade.  It  also  alleged  that  the  present  case  was  an  invalid  reissue 
ol  an  old  patent,  which  had  previously  been  defeated  several  years  ago  in  a 
suit  against  the  Gibson  Gas  Fixture  Works.  The  plainlifTs  were  represented 
by  K.  N.  Dyer,  of  New  York,  and   F.   1'.  Fish,  ol  lioston,  while  the   Horn  & 

Ur.T: '■ "  ■■   r.-i.resented   by   Hector  T.   Fcnton  and  by  cxjusticec 

S;.:  I    of  Philadelphia.    The  court  took  the  case  under 

»»!■■  '  *  decision. 

Personal  Notes. 

MR.  CHART.KH  P  TlWUCH  ha»  been  nppolnlcd  aitinUnl  general  manaiier 
of  the  Pomal    I  ■    Mc  Company,  New  York.    He  will  retain  liit  former 

pofltion  at  as  -trx. 

MR,  WILLIAM   HAND   BROWNE,  formerly  of  the  dcparimenl  of  ilcam 


%{id  electrical   engineering.     University   of   Nebraska,   has  been   appointed   pro- 
fessor of  electrical  engineering  at  the  University  of  Illinois,  Champaign,  111. 

CAPT.  F.  S.  DE  RONDE.  of  the  Standard  Paint  Company,  New  York,  is 
lying  dangerously  ill  at  his  home  in  Englewood,  N.  J.,  with  typhoid  fever.  Mr. 
De  Ronde  is  captain  of  Company  F,  Second  New  Jersey  Volunteers,  and  re- 
turned home  a  few  days  ago  from  camp.  His  many  friends  hope  for  his  early 
and  rapid  restoration  to  health. 

MR.  H.  BEVIS,  manager  of  the  General  Electric  Company,  Ltd.,  of  Eng- 
land, is  in  this  country  for  a  brief  business  visit.  Mr.  Bcvis  is  arranging  for 
the  handling  on  this  side  of  the  Atlantic  of  some  of  the  General  Electric  Com- 
pany's well-known  specialties,  including  the  "Hunningscone-Deckert"  micro- 
phone, and  the  Aron  electric  meter,  recently  approved  by  the  British  Board  of 
Trade.     His  address  is  the  Hotel  Imperial,  New  York. 

MR.  S.  JEVONS,  director  of  the  Gem  Dynamo  Brush  Company,  of  Bir- 
mingham, England,  is  in  America  for  a  short  time  to  arrange  for  the  manu- 
facture and  sale  in  this  country  of  the  "Sparkless  Gem"  wire  gauze  brush. 
The  sale  of  this  brush  in  Europe  has  been  very  large,  owing  to  the  excellent 
satisfaction  it  has  given  to  users,  and  there  is  believed  to  be  an  extensive 
field  for  it  in  the  United  States  and  Canada.  Mr.  Jevons  is  at  the  Westminster 
Hotel,  New  York,  where  he  may  be  addressed.  He  will  be  glad  to  call  upon 
or  communicate  with  anyone  interested  in  the  "Gem"  brush. 

MR.  F.  E.  PETTINGELL,  who  on  account  of  illness  was  compelled  to 
sever  his  connection  with  the  Pettingell-Andrews  Company,  of  Boston,  several 
years  ago,  has  now  fully  regained  his  health,  and  states  that  he  expects  soon 
to  re-enter  the  electrical  field.  Mr.  Pettingell  has  a  very  large  acquaintance  in 
the  trade,  and  any  manufacturer  who  secures  his  services  will  be  very  fortu- 
nate, as  Mr.  Pettingell's  acquaintance,  to  say  nothing  of  his  ability  as  a  sales- 
man, is  of  the  greatest  value.  The  Electrical  World  wishes  him  success  and  a 
continuance  of  his  regained  health.  Mr.  Pettingell  is  at  present  residing  at 
16  West  Twenty-seventh  Street,  New  York  City. 

Obituary  Note. 

MR.  WILLIAM  T.  RYLE,  president  of,  the  Edison  Electric  Illuminating 
Company,  of  Paterson,  N.  J.,  died  at  his  cottage  at  Cape  May,  N.  J.,  a  few 
days  ago  at  the  age  of  forty-one  years.  The  cause  of  death  was  hemorrhage  of 
the  stomach,  after  an  illness  of  one  day.  He  was  largely  interested  in  the  Sau- 
quoit  Silk  Manufacturing  Company,  of  Philadelphia,  and  was  besides  an  im- 
porter and  manufacturer  of  raw  silks. 

ITrabe  anb  Unbustrial  1Flote8« 

THE  WESTERN  ELECTRIC  COMPANY,  which  carries  a  complete  line 
of  iron  armored  conduit,  has  recently  increased  its  stock  of  fittings  for  conduit. 

THE  -STROM  BERG-CARLSON  TELEPHONE  MANUFACTURING 
COMPANY,  Chicago,  states  that  the  demand  is  steadily  increasing  for  tlie 
divided  circuit  toll  line  system.  The  system  is  said  to  be  better  than  the 
bridging  system,  and  in  no  way  infringes  the  Carty  patent. 

AFTER  CHEAP  LAMPS.— Messrs.  Walker  &  Kepler,  521  Chestnut  Street. 
Philadelphia,  have  been  deluged  with  letters  containing  8  cents  for  a  sample  of 
their  lamps.  They  have  no  8-cent  lamps.  Through  a  typographical  error  in  a 
recent  number  of  this  journal  the  price  per  sample  lamp  was  made  to  read 
8  cents  instead  of  18  cents.     Hence  the  rush  for  the  cheap  lamps. 

CONTINUED  DEMAND  FOR  FAN  MOTORS.— .Although  summer  is  at 
an  end  the  Western  Electric  Company  reports  that  the  demand  for  its  fan 
motors  continues.  The  public  has  become  educated  to  the  advantages  of  good 
ventilation,  and  the  fan  motor  has  been  found  to  be  one  of  the  best  means  of 
preventing  stagnation  of  air.  It  is  also  useful  for  drying  purposes  in  photo- 
graph galleries,  engraving  establishments  and  laundries. 

MESSRS.  EUGENE  MUNSELL  &  CO.,  of  New  York  and  Chicago,  im- 
porters and  wholesale  dealers  in  mica,  report  a  very  gratifying  demand  for  their 
India  mica.  They  carry  a  large  stock  at  both  their  warehouses  in  New  York  and 
(.Chicago,  and  are,  therefore,  in  a  position  to  execute  ordeis  promptly.  This 
concern  was  one  of  the  pioneers  in  the  preparation  of  mica  for  electrical  pur- 
poses, having  sold  to  the  Edison  Company  at  a  time  when  the  latter  concern 
employed  but  two  armature  winders.    This  was  in  the  eighties. 

THE  ELECTRIC  APPLIANCE  COMPANY.  Chicago,  has  taken  llic  gen- 
eral Western  agency  of  the  Utility  Shade  Company,  manufacturer  of  the  Utility 
shade  in  paper  .and  celluloid.  These  shades  are  something  new  in  the  elec- 
trical line,  and  arc  destined  to  find  a  very  large  field,  as  they  possess  a  great 
many  points  of  merit,  among  which  may  be  mentioned  llie  following:  They 
arc  very  light  in  weight,  neat  in  appearance  and  practically  indcslruclible. 
They  require  no  separate  shade  holder  and  arc  low  in  price.  They  arc  made 
in  a  number  of  different  shades  and  colors.  The  Electric  Appliance  Company 
has  issued  a  special  catalogue  of  these  goods,  a  copy  of  which  it  will  be 
pleased  to  send  to  the  trade  upon  application. 

THE  CARUORUNDUM  COMPANY,  ol  Niagara  Falls,  N.  Y.,  has  just  is- 
sued a  most  interesting  and  instructive  illustrated  catalogue  of  its  carborundum 
specialties,  which  also  contains  a  very  complete  description  of  the  inanulac- 
lurc  ond  development  of  carborundum  at  (he  company's  Niagara  Falls  works. 
The  carborundum  wheels  for  grinding  and  polishing  purposes  manufactured 
by  this  company  have  dislincl  ch.iraclcrislics  ol  their  own,  which  are  of  the 
grralcsl  value  to  manufaclurirs  and  machine  shop  nun  who  require  a  prrlecl 
wheel  combining  other  qualities  than  those  possessed  by  the  regular  emery 
wheel.  Everyone  inleresled  should  hove  one  of  these  catalogues,  a  copy  of 
which  will  be  furnished  upon  application  to  the  Carborundum  Company, 
Niagara  Falls,  N.  Y. 

STREET  RAILWAY  1)1  RICCTOKV.— 'I  lie  first  nuiiibrr  «l  Ihc  American 
Street  Roilway  Direcloiy  has  just  been  issued  hy  Mr.  E.  L.  Powers,  publisher, 
New  York  nnd  Chicago.  The  directory  is  new  only  as  a  separate  ond  iiide- 
prndent  piiblicalion,  the  aulijcci  matter  having  appeared  before  as  pari  of  the 
"Standard  Kleclrical  Ulreclory,"  which  covered  the  lighiing  nnd  railway  fields 
in  one.    In  iti  new  form  it  is  corrected  up  to  date  nnd  is  authentic.    It  will  be 
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published  quarterly  with  corrections,  A  very  carefully  collated  and  compiled 
table  of  street  railway  statistics  gives  the  track  mileage,  capitalization  and  car 
equipment  of  street  railways  in  the  United  States  by  States.  This  table,  the 
publisher  states,  can  be  depended  upon  for  accuracy. 

THE  WESTERN  TELEPHONE  CONSTRUCTION  COMPANY,  Chicago, 
has  just  issued   a  very  neat   and  carefully  gotten   up  catalogue  of  its  various 

manufactures,  including  switchboards  and  telephone  equipment  for  independent 
telephone  companies.  The  catalogue  contains  136  pages,  and  after  a  little  ad- 
dress to  the  independent  telephone  companies  it  describes  and  illustrates  the 
switchboards  and  exchange  equipment  manufactured  by  the  company.  The 
various  styles  of  switchboards  covered  in  the  descriptive  matter  include  the 
Western  express  board,  equipped  with  combined  self-contained  removable 
spring  jacks,  drop  and  coils,  and  a  like  board  for  multiple  transfer  systems. 
A  combined  telephone  and  switchboard  is  also  shown  and  described.  The  cata. 
logue  is  very  complete,  and  will  be  of  great  interest  to  all  connected  with  the 
telephone  service. 

THE  RASTER  CARBON  RHEOSTAT  COMPANY  recently  moved  into 
new  quarters  at  231  South  Canal  Street,  Chicago,  where  it  has  a  fine  office 
and  complete  factory  appointments,  which  facilities  permit  of  the  company's 
handling  an  increased  business.  The  carbon  rheostat  business  has  rapidly  de- 
veloped in  the  last  few  months,  and  the  company  reports  that  it  is  highly 
pleased  with  the  appreciation  shown  by  the  trade  in  its  product.  Some  flatter- 
ing reports  are  being  received,  and  some  yearly  contracts  have  lately  been 
closed.  All  of  the  company's  devices  are  covered  by  patents  which  it  claims 
to  control  or  to  which  it  has  a  legal  right.  The  company  is  manufacturing  a 
full  line  of  automatic  motor  starting  and  regulating  rheostats,  as  well  as  al' 
kinds  of  theatre  dimmers,  field  regulators  and  elevator  controllers.  Since  the 
close  of  the  war  its  business  has  shown  a  marked  increase.  It  has  established 
offices  in  Stt  Louis,  New  York  and  Milwaukee,  and  has  lately  made  foreign 
shipments.  Carbon  rheostats,  as  made  by  this  company,  are  said  to  be  satis- 
factor>'  mechanically  and  electrically,  and  the  company  reports  that  the  under- 
writers have  lately  rendered  the  same  decision,  which  further  substantiates  the 
claims  of  the^x:ompany. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  the  5ame. 


THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  120  Liberty  Street,  New  York. 

ENGINEERS*  SOCIETY  OF  WESTERN  PENNSYLVANIA,  Pittsburg. 
Pa. — Meetings,  third  Tuesday  of  each  month. 

CANADIAN  ELECTRICAL  ASSOCIATION.— President,  William  H. 
Browne,  Montreal;  secretary.  C.  H.  Mortimer,  Toronto,  Ont. 

HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  be- 
tween October  and  May.  Headquarters,  115  West  Twenty-eighth  Street,  New 
York  City. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  f\rst  and  third  Fri- 
day of  each  month,  from  October  i  to  June  i;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago.  111. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President.  F.  A. 
Copeland,  La  Crosse,  Wis.;  secretary,  Thomas  R.  Mercein,  Milwaukee,  Wis. 

MASSACHUSETTS  CHARITABLE  MECHANIC  ASSOCIATION,  Bos- 
ton, Mass. — Exhibition  of  Motor  Carriages,  October  10  to  December  3,  1898. 

STREET  RAILWAY  ASSOCIATION  OF  THE  STATE  OF  NEW  YORK. 
—President,  G.  Tracy  Rogers.  Binghamton.  N.  Y.  Secretary,  Henry  A.  Rob- 
inson, New  York  City.  Next  meeting,  Ithaca,  N.  Y.,  September  12  and  13, 
1899. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— President,  A.  M. 
Young,  Waterbury,  Conn.;  secretary,  George  F.  Porter,  203  Broadway,  New 
York.     Next  meeting,  New  York,  May  or  June,   1899. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.— President,  C.  E.  Scr- 
geant,  Boston,  Mass.;  secretary,  T.  C.  Penington,  2020  State  Street,  Chicago. 
III.     Next  meeting,  Chicago,  1899. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.- 
President,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next  meeting,  Wilmington,  N.   C,  June  19,   1899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 
President,  Dr.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope,  26  Cortlandt  Street, 
New  York.  Meeting,  fourth  Wednesday  of  each  month,  from  September  i  to 
June  I.  Next  meeting,  September  28:  Paper,  "Photometry  of  the  Enclosed 
Alternating  Arc,"  by  Charles  P.  Matthews. 

ASSOCIATION  OF  EDISON  ILLUMINATING  COMPANIES.-Prcsi- 
dent,  R.  R.  Bowker,  New  York;  secretary,  W'ilson  S.  Howell,  P.  O.  Box,  114, 
Newark,  N.  J.     Next  meeting,  1S99. 

THE  PACIFIC  COAST  ELECTRIC  TRANSMISSION  ASSOCIATION. 
President,  W.  F.  Pierce;  secretary,  George  P.  Low,  427  Tenth  Avenue,  San 
Francisco,  Cal. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.— President,  Emil  C. 
Schmidt,  Sandusky;  secretary  and  treasurer,  Samuel  Scovil,  care  of  Cleveland 
Illuminating  Company,   Cleveland.     Next   meeting   place,   Cleveland,    1899. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION.— Dr.  C.  R. 
Dickson,  Toronto,  Can.,  president;  Dr.  John  Gerin,  Auburn,  N.  Y.,  secretary. 

PENNSYLVANIA  STATE  STREET  RAILWAY  ASSOCIATION.— Presi- 
dent, Robert  E.  Wright,  Allentown;  secretary,  S.  P.  Light,  Lebanon.  Last 
meeting,  Scranton,  Pa.,  September  7-8,  1898. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS  AND  MUNICIPAL  ELECTRICIANS.-President,  J.  W.  Aydon, 
Wilmington,  Del.;  secretary,  H.  T.  Blackwell,  Jr.,  New  York.  Next  meeting, 
Wilmington,  Del. 

THE  SOUTHWESTERN  GAS,  ELECTRIC  AND  STREET  RAILWAY 
ASSOCIATION.— President,  Carl  F.  Drake,  Austin,  Tex;  secretary,  E.  L. 
Wells,  Jr.,  Marshall,  Tex.     Next  meeting,  Austin,  Tex.,  April   19,   1899. 

INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED 
STATES. ^President,  Judge  James  M.  Thomas,  Chillicothe,  Ohio;  secretary, 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
William  H.  Wahl.  Next  meeting  September  27.  Papers  to  be  read:  "Rail 
Bonding,  with  Especial  Reference  to  Cast  Weld  Joints,"  by  W.  E.  Harrington; 
"The  Present  Status  of  the  Storage  Battery,"  by  Herbert  W.   Lloyd. 

THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES,  Brooklyn. 
N.  Y.  Henry  *  T.  Weed,  secretary.  Meetings :  October  7,  lecture  by  A.  L. 
Riker  on  "Electric  Carriages,"  illustrated  by  lantern  photographs;  November  4, 
illustrated  lecture  by  T.  C.  Martin;  December  2,  lecture  by  Prof.  William  E. 
Geyer,  Stevens  Institute;  January  6.  lecture  on  "The  Electro-Metallurgy  of 
Copper,"  by  John-B.  F.  Hereschoff;  February  3,  lecture  and  experimental 
demonstrations  by  Prof.  M.  I.  Pupin;  March  3,  illustrated  lecture  on  "Elec- 
tricity in  the  Navy,"  by  Captain  Zalinski,  U.  S.  N. ;  April  7,  lecture  on  "Cable 
Telegraphy,"  by  A.  E.  Kennelly;  May  5,  lecture  by  Prof.  William  A.  Anthony. 


Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 

Company,  9-15   Murray   Street,   New   York   City. 


UNITED  STATES  PATENTS  ISSUED  SEPTEMBER  20,  1S9S. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

610,887.  AUTOMATIC  CIRCUIT  BREAKING  SWITCH;  W.  F.  Bossert  and 
William  D.  Pomeroy,  of  L'tica,  N.  Y.  App.  filed  July  12,  1897.  In  an 
automatic  circuit  breaking  switch,  an  electrical  catch  for  securing  the  switch 
in  open  position,  the  s^id  catch  being  operated  by  a  normally  open  sub- 
circuit  closed  by  the  switch  in  open  position  with  reference  to  the  main 
circuit.  . 

610,895.  CONTROLLER  FOR  ELECTRIC  MOTORS;  F.  E.  Case,  of  Schen- 
ectady, N.  Y.  App.  filed  April  2,  1898.  In  a  controller  for  electric  motors 
operated  in  pairs  in  series  and'  parallel,  three-blade  cut-out  switches  for 
each  motor,  two  of  the  blades  of  which  shift  the  motor  connections,  and 
the  third  blade  of  which  opens  a  connection  common  to  all  the  switches. 

610,898.  ELECTRIC  ARC  LAMP;  M.  Harris,  of  New  York,  N.  Y.  App.  filed 
Oct.  27,  1897.  In  an  arc  lamp,  the  combination  of  a  fixed  outer  globe  pro- 
vided with  an  opening  in  its  bottom,  a  cover  removably  attached  to  said 
opening,  a  movable  inner  or  arc  enclosing  globe  and  a  support  for  the 
same  wholly  enclosed  within  the  outer  globe,  means  for  lowering  the  inner 
globe  with  its  support  through  the  opening  in  the  outer  globe,  and  means 
for  sustaining  it  in  its  lowered  position,  substantially  as  described. 


610.899.  ELECTRIC  METER.  C.  D.  Haskins,  of  Newton,  Mass.  App.  filed 
June  24,  189S.  The  method  of  calibrating  an  electric  meter,  which  consists 
in  changing  the  current  flow  in  the  starting  coil  to  compensate  for  local 
errors  without  changing  the  current  flow  in  the  armature  circuit. 

610.903.  CIRCUIT  BREAKER  FOR  THREE-WIRE  SYSTEMS:  E.  M.  Hew- 
lett, of  Schenectady,  N.  Y,  App.  filed  Sept.  7,  1897.  The  combination  with 
a  series  coil  carrying  the  main  current  and  the  trip  of  a  circuit  breaker,  of  a 
shunt  coil  acting  to  open  the  circuit  and  controlled  by  exterior  contacts. 

610.904.  SAFETY  DEVICE  FOR  DYNAMO  ELECTRIC  MACHINES; 
E.  M.  Hewlett,  of  Schenectady,  N.  Y.  App.  filed  April  4,  1S98.  The  com- 
bination with  an  electric  generator,  a  steam  engine  driving  the  generator, 
a  governor  for  the  engine,  and  means  controlled  by  the  governor  for  inter- 
rupting the  circuit  of  the  generator  when  the  engine  tends  to  race. 

610.908.  ELECTRIC  BRAKE;  John  B.  Linn,  Schenectady.  N.  Y..  assignor 
to  the  General  Electric  Company,  New  York.  App.  filed  Jan.  7,  1S98.  In 
an  electric  braking  apparatus,  the  combination,  with  a  number  of  dynamo 
electric  armatures  and  brake  mechanisms  upon  common  axles,  of  means 
for  passing  the  current  from  one  armature  through  the  field  of  another  of 
the  dynamo  electric  machines. 
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610,909.  RAIL  BOND;  J.  E.  Lloyd,  of  New  York,  N.  Y.  App.  filed  Nov. 
12,  i8g6.  In  a  rail  bond,  the  combination  with  the  rail  and  wire,  of  a 
washer  adapted  to  be  inserted  in  the  rail  and  provided  with  a  tapered  pas- 
sage having  a  plurality  of  tapers,  said  wire  having  a  tapered  or  enlarged 
end  to  fit  said  passage,  substantially  as  described. 

610.927.  TROLLEY;  O.  VV.  Swanson,  of  Tacoma,  Wash.  App.  filed  Sept.  i8. 
1897.  A  centre  member  provided  with  opposite  hubs,  squared  at  the  outer 
extremities,  and  provided  with  an  annular  recess  between  said  member  and 
extremity. 

610.928.  ELECTROSTATIC  MEASURING  INSTRUMENT;  E.  Thomson, 
of  Swampscott,  Mass.  App.  filed  March  27,  1897.  In  a  measuring  and  indi- 
cating instrument,  the  combination  of  a  vibrating  needle  and  stationary 
indicators  separated  from  each  other  by  an  insulating  medium,  with  a  shield 
enclosing  the  moving  parts  of  the  instrument. 

610,999.  ELECTRIC  HEATER;  J.  F.  McElroy,  of  Albany,  N.  Y.  App.  filed 
March  18,  1895.    An  electric  heater,  consisting  of  a  casing  provided  with  a 


No.  6io,Sg8. — Electric  Ar(   Lamp. 

metal  front  piece,  the  upper  portion  of  which  is  perforated  and  projects 
through  a  perforation  in  the  riser  of  the  car  seat,  a  rabbeted  portion  extend- 
ing behind  and  below  said  riser,  a  suitable  support  with  openings  therein  to 
permit  air  to  enter  from  below,  a  non-conductive  lining  at  the  back  and  top 
of  said  casing,  a  resistance  placed  therein,  a  car  body  provided  with  a  seat, 
a  riser  placed  beneath  said  seat  and  entirely  closed  except  where  said  per- 
forated plate  is  inserted,  said  scat  arranged  to  provide  for  an  air  passage 
between  the  back  of  the  scat  and  the  outer  wall  of  the  car,  substantially  as 
described. 

611,000.  ELECTRIC  COUPLING;  J.  F.  McElroy,  of  Albany,  N.  Y.  App. 
filed  Jan.  9,  1896.  In  an  electric  coupler,  a  block  provided  with  two  open- 
ings, a  metallic  plate  secured  within  each  of  said  openings,  a  metallic  finger 
secured  to  each  of  said  plates,  a  means  for  connecting  said  plates  with  a 
stationary  core,  a  connecting  cable  provided  with  a  handle  containing  a 
metallic  cylinder  adapted  to  fit  upon  said  finger,  substantially  as  described. 

6ii.or,i.  ELECTRIC  HEATING  SYSTEM;  J.  F.  McElroy,  of  Albany,  N.  Y. 
App.  filed  July  6,  1896.  A  switch  composed  of  a  spindle,  metallic  contacts 
ihcrcon,  brushes  adapted  to  rest  on  said  metallic  plates,  a  notched  plate 
secured  to  one  end  of  the  switch,  one  surface  of  said  plate  irregular  in  form 
and  indented  at  intervals,  n  plate  mounted  on  said  spindle,  to  which  is 
liinficd  a  latch  adapted  to  engage  in  the  indentations  on  said  notched  plate, 
a  pout  projecting  from  said  plate  carrying  said  hinge,  an  auxiliary  spindle. 


combination  with  a  piston  and  suitable  valve  mechanism,   substantially  as 
described. 

611,012.  ELECTRIC  BATTERY;  V.  Jeanty.  of  Paris,  France.  App.  filed  Oct. 
21,  1897.  An  electric  battery,  comprising  a  receiver,  an  electrode  in  said 
receiver,  a  non-conducting  and  impervious  trough  located  in  the  receiver, 
said  trough  being  closed  at  the  bottom  and  open  at  its  upper  portion,  and 
another  electrode  in  the  trough,  the  upper  edge  portion  of  the  trough  being 
at  approximately  the  same  level  with  the  upper  edge  of  the  electrode  in  the 
receiver. 

611,056.  ELECTRIC  RAILWAY  CONSTRUCTION;  W.  Chapman  and  P.  W. 
Davies,  of  Pittsburg,  Pa.  App.  filed  Nov.  23,  1897.  A  contact  rail  for  elec- 
tric railways  of  inverted-trough  shape,  in  combination  with  a  clamp  having 
jaws  for  gripping  the  rail  edges,  a  block  provided  with  a  socket  for  the  sup- 
ply conductor,  a  plastic  bond  between  the  block  and  the  rail  and  a  wedge 
between  the  block  and  the  clamp. 

611.087.  CONTACT  FINGER  FOR  CONTROLLERS  OR  ELECTRIC 
SWITCHES;  T.  V.  Zweigbergk,  of  Cleveland,  Ohio.  App.  filed  Feb.  23, 
1898.  In  a  contact  finger,  the  combination  of  a  frame,  a  spring  arm  carried 
thereby,  a  contact  knob  carried  by  the  spring  arm  and  adapted  to  normally 
stand  in  position  to  be  engaged  by  a  controller  segment,  and  a  hook  pivoted 
to  the  frame  and  adapted  to  hook  the  knob  back  out  of  the  path  of  the  con- 
troller segment,  substantially  as  described. 

611.088.  GOVERNING,  REVERSING  AND  BRAKING  CONTROLLER; 
T.  V.  Zweigbergk,  of  Cleveland,  Ohio.  App.  filed  Feb.  23,  189S.  The  com- 
bination with  an  electric  brake  and  a  controller  adapted  to  apply  the  brake, 
of  an  automatic  switch  inserted  in  the  circuit  to  the  electric  brake,  and 
adapted  to  increase  the  resistance  to  the  current  in  that  circuit  as  the 
strength  of  the  current  increases,  substantially  as  described. 

611.089.  METHOD  AND  MEANS  FOR  CONTROLLING  AND  CUTTING 
OUT  ELECTRIC  MOTORS;  T.  V.  Zweigbergk,  of  Cleveland,  Ohio. 
App.  filed  April  29,  1898.  The  combination  with  a  controller  having  a  series 
of  contact  plates  and  fingers  and  a  motor  suitably  connected  with  the 
fingers,  of  mechanism  adapted  to  hold  a  certain  contact  finger  out  of  the 
path  of  the  plate,  and  thus  cut  out  the  motor,  substantially  as  described. 

611.090.  CONTROLLER;  T.  V.  Zweigbergk,  of  Cleveland,  Ohio.  App.  filed 
April  29,  1898.  In  a  controller,  in  combination,  a  reversing  cylinder,  a  re- 
versing lever,  a  shaft  for  the  latter  independent  of  the  reversing  cylinder,  a 
locking  device  adapted  to  lock  said  shaft  to  the  reversing  cylinder  or  to 
release  the  reversing  cylinder  and  lock  said  shaft  to  a  stationary  member, 
substantially   as   described. 

611,151.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  F.  Scott,  of 
Pittsburg,  Pa.  App.  filed  Oct.  22,  1897.  A  system  of  distribution  for  alter- 
nating currents,  comprising  two  circuits  carrying  currents  differing  in 
phase  and  each  embodying  two  main  conductors  and  a  neutral  or  balancing 
conductor,  adapted  to  supply  translating  devices  in  multiple  series,  a  fourth 
conductor  lor  one  of  said  circuits  connected  at  one  end  to  one  of  the  main 
conductors  of  the  other  circuit,  and  a  connection  between  the  other  main 
conductor  of  the  last-named  circuit  and  the  balancing  conductor  of  the 
four-wire  circuit. 

611,162.  ELECTRIC  ARC  LAMP;  E.  S.  Worsley,  of  London,  England.  App. 
filed  March  15,  1898.  An  electric  arc  lamp  provided  with  short  circuiting 
devices,  comprising  in  combination  with  the  main  coil  of  the  lamp  and  its 
core,  a  piece  or  block  of  magnetizable  material  with  which  said  core  is 
adapted  to  come  into  contact  and  short  circuit  the  carbons  when  their 
proper  feeding  is  interrupted,  and  a  spring  adapted  to  tend  to  keep  the  core 
and  block  apart,   substantially  as   described. 

611,185.  RHEOSTAT;  C.  H.  Richardson  and  L.  McMakin,  Jr.,  of  Philadelphia, 
Pa.  App.  filed  Feb.  3,  1898.  The  combination,  in  a  rheostat,  of  the  case, 
the  resistance  track,  the  movable  contact  arm,  the  handle  for  turning  said 
contact  arm,  provided  with  a  dial  plate,  and  the  index  supported  in  fixed 
relation  to  the  rheostat  case,  substantially  as  described. 

611,206.  CIRCUIT  INTERRUPTING  DEVICE;  D.  M.  Mu,.rc,  of  Newark. 
N.  J.  App.  filed  July  3,  1897.  A  break  wheel  of  metal  filled  in  between 
the  contact  surfaces  with  vitreous  insulating  material. 


Sji  \M   ICncink. 


I  cam  plate  tccurcd  10  iwid  auxiliary  npindlc,  the  inclined  nurfnccii  of  laid 
cam  plate  npproachinK  mrh  other  al  their  luwcil  point  and  gradually  rising 
to  the  ritcht  and  led   •  .  naid  cam  plate  carrying  a  pott,  a  collar 

mounted  on  naid  an '  •-,  a  Rpring  on  iiaid  auxiliary  iipindic,  one 

end  Dar,  a  luK  on  Raid  collar  adapted  to  engage 

wi)'  'd  on  itaid  auxiliary  npindtr,  a  lug  attached 

to  '  ''  with  (he  uppoKitc  nidrn  of  kuid  post  from 

wli:  j.rn,  onr  end  n(  uld  apring  allaclicd  to  aaid 

Ihi.  d. 

f„i.m6.  COMDINF.D  CiKNEKAroK  AND  STl'AM  KNfilNK;  M.  "]..  Wlilt 
field,  of  Memphis,  'I  cnn.  App.  filed  Nov,  16,  i>!97.  A  field  magnet  or  pole 
piece  having  its  Interior  hollowed  so  as  lo  con»tilule  a  pialon  chamber,  and 
having  valve  passage   (otmed   within  tald   field   magnet   or   pole   piece,   in 


,.r: ^ ^_.--  J-— -^j»,-)*-*rt>, — 

No.  611,22a.— Method  ov  and  Mkans  fox  Manui'acturini;   Mkial 

TiruiNc. 

611,215.  ELECTKIC  CONTROLLER;  S.  Harris,  of  Twinsburg,  Ohio.  App. 
filed  May  2,  i8gS.  The  combinnlion.  in  nn  electric  conlrollcr  of  a  pair  of 
concentric  shafli,  a  jiair  of  nwitrh  cylinder.^  carried  Ihereby,  two  sets  of 
fixed  fingrm  cnKnging  Ihirewilli,  and  n  single  inerhanism  arrniiged  lo 
actuate  cither  cd  said  shafts. 

f.u.JiJ.  METHOD  OF  AND  MEANS  FOR  MANUFACTURING  METAL 
TUniNG;  I-;.  K.  Rirs.  id  New  York,  N.  Y,  App.  filed  Jan.  18,  1896.  The 
nirlhnd  of  uinnillncliliing  lubes  from  webs  of  melal,  whieh  consists  in  pro. 
Kfcislvrl)'  liddinit  Ihc.wi'b  into  a  lube,  with  Ihc  ineeling  edges  in  abutment 
and  sprung  Urgelher  by  Ihe  resiliency  of  llic  inelnl  of  the  web,  progressively 
hrallng  Ihe  cimlarling  edges  lo  a  weliling  lemperaUlrc,  wherrby  said  edges 
are  iipsci  and  welded  by  Ihe  spring  of  Ihe  lube,  and  redrawing  the  said 
welded  lube  fur  finishing,  substantially  as  described. 
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SIMPLE  METHODS  OP  MULTIPLE-RATE  CHARQINC. 

The  basis  of  rates  charged  for  electrical  energy  by  two  large  sup- 
ply systems  will  be  found  on  other  pages  of  this  paper.  One,  that 
of  the  Edison  Electric  Illuminating  Company,  of  New  York  City, 
makes  a  sliding  scale,  according  to  the  number  of  hours  of  average 
daily  use  of  the  equivalent  of  the  total  load  wired  up;  that  is,  if 
the  consumer  has  twenty  i6-cp  lamps  connected,  the  total  power 
consumption  of  which  would  be  about  one  kilowatt,  and  takes 
current  to  an  amount  per  day  that  would  operate  these  lamps  for 
one  hour — that  is,  uses  one  kw  hour  per  day — he  is  charged  for  this 
at  the  rate  of  20  cents  per  kw  hour.  If  he  uses,  however,  tvi'o 
kw  hours,  the  second  is  charged  for  at  15  cents;  similarly,  the 
third  at  10  cents  and  the  fourth  and  all  above  that  at  5  cents.  This 
gives  a  sliding  scale  from  20  cents  per  kw  hour  to  about  5.1  cents 
in  case  the  load  is  taken  continuously. 


The  other  system  referred  to  above  is  the  electricity'  department 
of  the  Corporation  of  Manchester.  England.  For  current  taken 
from  this  municipal  plant  a  fixed  charge  amounting  to  about  $2.10 
per  month  is  made  per  kilowatt  capacity  of  the  load  wired  up, 
whether  the  current  is  used  or  not;  and  for  current  used,  as  meas- 
ured by  the  meter,  a  further  charge  is  made  of  3  cents  per  kw 
hour.  Comparing  this  with  the  New  York  Edison  rate,  one  hour's 
use  per  day  of  the  equivalent  of  the  load  connected  costs  only  10 
cents  per  kw  hour  instead  of  20  cents  as  on  the  New  York  Edison, 
and  this  rate  falls  continuously  with  added  use  of  the  load  con- 
nected, to  about  3  cents  for  continuous  use. 


Comparing  these  methods  with  those  generally  advocated  of  late 
— namely,  the  use  of  the  Wright-demand  and  two-rate  meters — it  is 
obvious  that  they  do  not  distinguish  between  consumers  \\-ho  draw 
heavily  at  the  time  of  the  peak  of  the  station  and  those  who  draw 
at  some  other  time.  Thus  two  consumers  with  the  same  number 
of  lamps  and  with  similar  high  peaks,  one  occurring  in  the  late 
afternoon  and  the  other  in  the  forenoon,  would  be  charged  at  the 
same  rate,  although  one  would  be  much  more  desirable  than  the 
other  to  the  station.  This  disadvantage  would  not  be  remedied 
even  by  a  Wright-demand  meter,  but  would  be  by  a  two-rate 
meter  system.  It  is  obvious  that  sliding  scales  obtained  in  this 
way  are  closely  similar  to  those  obtained  with  the  Wright-demand 
meter,  the  only  difference  being  that  in  the  one  case  the  maximum 
demand  is  estimated  from  the  load  connected,  while  in  the  other 
case  it  is  measured  by  an  instrument.  If  the  maximum  demand 
were  always  proportional  to  the  lamp  capacity  connected,  the  sys- 
tem would  be  a  perfectly  equitable  one,  but  as  between,  for  ex- 
ample, a  consumer  who  sometimes  uses  all  of  his  lamps  and  an- 
other who-  never  uses  more  than  half,  the  systems  outlined  above 
would  not  distinguish,  while  the  Wright-demand  meter  would. 
^^■ith  many  companies  it  would  be  a  very  hard  matter  to  estimate 
the  lamp  capacity  wired  up,  and  consumers  with  an  insight  into 
the  system  could  readily  obtain  low  rates  by  deceiving  the  in- 
spectors into  a  belief  that  the  load  connected  was  lower  than  it 
should  be  properlj'  estimated. 


THE  PROPER  USE  OF  ELEVATED  ROADS. 

In  a  recent  issue  of  "The  Engineering  News"  the  financial  fail- 
ures of  the  various  roads  in  Chicago  are  noted,  and  it  is  concluded 
that  the  days  of  usefulness  of  the  elevated  road  have  ended  with 
the  substitution  of  electric  traction  for  the  horse  car  on  surface 
railways,  owint;  to  the  fact  that  this  change  has  so  improved  sur- 
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face  traction  as  to  annul  the  advantages  which  the  elevateds  former- 
ly possessed  over  street-car  lines.  The  financial  difficulties  of  such 
roads  in  this  country  are  so  universal  that  there  must  be  some 
common  cause.  Of  the  four  proposed  for  Chicago,  one  has  not 
been  built;  another  is  in  the  hands  of  a  receiver;  another  is  not 
paying  dividends,  and  the  fourth  has  recently  gone  into  the  hands 
of  its  rivals  on  the  surface.  The  two  in  Brooklyn  are  both  in  re- 
ceivers' hands  and  the  one  great  and  prosperous  example  in  New 
York  City  is  rapidly  losing  business,  as  the  street  railways  paral- 
leling it  are  equipped  electrically.  But  the  elevated  still  has  its 
uses  and  is  in  certain  instances  finding  them.  With  the  improve- 
ment in  surface  traction  and  its  great  advantages  for  short  rides 
the  onlj'  hope  for  the  elevated  is  in  long-haul  traffic,  and  to  obtain 
this  it  must  increase  its  speed,  cut  down  its  number  of  stations, 
run  express  trains  and  extend  its  lines  to  districts  which  cannot  be 
reached  by  surface  street  roads  without  serious  loss  of  time.  One 
way  to  accomplish  this  is  to  run  through  trains  to  suburban  dis- 
tricts over  the  roads  'of  connecting  trunk  lines  or  over  light  rail- 
ways with  surface  rights  of  way  in  the  less  populated  districts. 
This  is  already  being  done  in  Brooklyn.  The  elevated  road,  how- 
ever, makes  itself  most  useful  to  the  community  in  general  when 
it  is  run  in  conjunction  with  the  surface  lines.  Over  the  latter  pas- 
sengers can  reach  all  points,  either  directly  or  by  transfers,  but 
satisfactory  speed  cannot  be  given  for  distances  above  two  or  three 
miles.  By  running  elevated  roads  in  connection  with  the  surface 
lines  with  a  suitable  transfer  system,  or  better,  by  running  incline 
approaches  whereby  a  through  service  can  be  given  over  the  com- 
bined system  with  slow-speed  distribution  at  terminals  oi)  the  sur- 
face and  high-speed  transportation  between  terminals  on  the  ele- 
vated, the  ideal  of  the  passenger  is  most  nearly  approached.  Such 
a  system  is  now  planned  for  Boston. 


SYNCHRONIZING  ALTERNATORS. 

There  may  be  found  on  another  page  a  short  article  by  Mr.  Ed- 
ward P.  Burch,  describing,  from  his  experience  with  the  St.  An- 
thony Falls  power  plant,  the  diffjculties  found  in  the  paralleling 
of  large  alternators.  These  difficulties  show  again  the  need  of 
some  more  accurate  means  of  determining  the  relative  speed  and 
phase  relation  of  machines  before  throwing  them  in  multiple  with 
each  other.  The  ordinary  "phasing"  lamp  gives  only  a  rough  in- 
dication of  the  difference  in  speed  between  the  two  machines, 
which  is  proportional  to  the  rate  of  beats  shown  on  the  lamp,  and 
a  rough  indication  of  the  phase  relation,  which  is  indicated  at  any 
instant  by  the  luminous  intensity  of  the  filament.  There  are  no 
means  of  guessing  which  machine  is  running  the  faster.  An  in- 
genious indicator  which  does  show  this  is  one  used  in  some  Ger- 
man installations,  consisting  of  three  lamps  triangularly  mounted 
on  the  board  and  respectively  connected  with  phasing  transform- 
ers attached  with  the  three  sides  of  three-phase  machines  in  such  a 
way  that,  if  the  machine  to  be  synchronized  is  running  faster  than 
tho>f  connected  with  the  buses,  the  ilhi.'^tration  travels  froni 
lamp  to  lamp  around  the  triangle  in  one  direction,  while  if  the 
machine  i»  running  more  slowly  it  travels  in  the  other  direction. 
This  device  is  only  applicable,  however,  to  three-phase  machines. 
A  still  more  accurate  indicator  which  has  been  publicly  proposed, 
but  never  put  into  use,  consists  of  a  small  aitcrnnting-current 
motor  with  an  indicating  handle  mounted  on  the  rotor  shaft,  both 
the  stator  and  rotor  windings  Ijcing  re^pcctivcly  connected  to  the 
two  tyttemt  to  be  synchronized  and,  if  niuliiphafsr,  arranged  to 
Ktncr,iie  rotary  fields  traveling  in  the  same  direction.  The  rotor 
of  stirji  an  instrument  would  revolve  at  a  .ipccd  exactly  propor- 
tional to  the  difference  between  the  speeds  of  the  two  machines 
t'ling  synchronized,  the  direction  of    rotation  being  an  indication 


of  which  machine  was  running  the  faster;  the  position  of  the  indi- 
cator serving  as  an  exact  determination  of  the  phase  relation  and 
its  remaining  stationary  in  the  proper  position  giving  the  signal 
for  the  closing  of  the  switches.  Such  an  instrument  would  be  ap- 
plicable to  machines  of  one  or  any  number  of  phases. 


The  strains  involved  in  jerking  an  alternator  into  synchronism 
with  others,  when  its  speed  differs  slightly  from  theirs,  are  enor- 
mous, owing  to  the  brief  time  during  which  this  must  take  place 
and  the  currents  interchanged  are  correspondingly  large.  With 
6o-cycle  machines,  for  example,  thrown  together  when  in  proper 
phase  relation,  but  differing  from  each  other  in  speed  by  I  per  cent., 
the  speed  must  equalize  within  one  second's  time  or  the  machines 
will  become  to  each  other  a  mutual  short  circuit.  This  sudden  ac- 
celeration or  retardation  of  the  heavy  fly-wheels  of  direct-coupled 
machines  introduces  tremendous  strains  into  the  armatures,  fields, 
shafts,  etc. 


The  remedy  proposed  by  Mr.  Burch,  which  consists  in  throwing 
in  a  new  machine  without  exciting  its  fields,  is  liable  to  involve  a 
serious  danger.  The  current  choking  action  of  such  a  machine  is 
not  alone  due  to  self-induction,  but  the  machine  soon  synchronizes 
itself,  generating  by  armature  reaction  a  magnetic  flux  in  its  field 
iron.  This  is  as  liable  to  be  in  a  direction  the  reverse  of  that  given 
by  the  exciting  winding  as  in  the  same  direction,  and  in  the  former 
case  would  take,  as  long  as  the  machine  continued  running,  heavy 
lagging  currents  to  maintain  the  reversed  magnetization. 


TRANSFORMER  REGULATION  ON  INDUCTIVE  LOADS. 

There  may  be  found  on  another  page  a  paper  by  Dr.  Frederick 
Bedell,  outliring  a  simple  method  of  obtaining  the  drop  between 
no  load  and  full  load  of  a  transformer  with  non-inductive  or  in- 
ductive loads.  For  tr.tnsformers  in  ordinary  lighting  service  the 
drop  is  so  nearly  cgual  to  the  product  of  the  current  and  the  re- 
sistance that  this  may  be  taken  for  all  practical  purposes  as  the 
regulation,  at  ieasc  in  all  transformer  testing  by  station  engineers. 
F  ir  transformers  on  power  circuits,  however,  the  case  is  different, 
and  with  a  rcsisUnce  drop  of  2  per  cent,  the  real  fall  of  voltage  on 
full  load  may  be  double  that  amount  or  even  more,  so  that  the 
means  outlined  in  the  article  referred  to  are  of  value  to  those  using 
transformcis  with  such  loads. 


The  Use  of  Electricity  in  the  "Argonaut." 


The  submarine  wrecking  craft  styled  the  "Argonaut,"  and  de- 
signed by  Mr.  Simon  Lake,  of  Baltimore,  has  recently  made  a  trip 
to  New  York  City.  Contrary  to  previous  published  descriptions, 
electric  power  is  not  used  for  driving  the  craft  when  below  the 
surface,  as  in  the  Holland  submarine  boats.  .The  ".Argonaut," 
which  is  built  w'ilh  wheels  for  running  as  a  wheeled  vehicle  on  the 
bcr(  of  the  ocean,  is  driven  at  all  times  by  a  gasoline  engine  of 
about  .30  rated  horse-power.  When  below  the  surface  the  air  sup- 
ply and  exhaust  of  this  engine  reach  the  atmosphere  through 
standpipes  or  through  flexible  hose  attached  to  a  float.  The  craft 
is,  however,  electrically  lighted,  being  fitted  with  a  small  Riker 
dynamo  driven  by  friction  from  the  fly-wheel  of  the  main  engine. 
A  small  storage  battery  supplies  low  candle-power  lamps  when  the 
dynamo  is  not  running.  With  the  generator  running  there  is  suffi- 
cient capacity  for  an  arc  light  fitte<l  with  a  projection  reflector 
sliming  through  a  dead  light  in  the  bow  of  the  vessel,  and  also  for 
a  high  candle-power  incandescent  lamp  mounted  in  a  water-tight 
ptojccling  apparatus,  which  a  diver  outside  the  craft  can  carry  in 
his  hand.  The  boat  is  also  filled  with  a  telephone  system,  one  in- 
strument being  mounted  in  the  engine  room,  one  in  the  diver's 
rroin — which  is  isol.ilrd  from  the  rest  of  (he  craft  by  an  air  lock 
and  arranged  for  compressed  air  supply — and  one  in  the  diver's 
helmet. 
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The  Production  of  Ozone.* 


ItV    JOHN    11.    C.     KERSHAW. 

During  the  last  year  a  considerable  number  of  new  investigations 
relating  to  the  production  and  utilization  of  ozone  have  been  pub- 
lished, and  in  the  present  article  the  writer  proposes  to  give  a  brief 
description  of  each  of  the  different  forms  of  ozonizer  now  before  the 
public,  and  then  to  examine  the  financial  aspects  of  the  use  of  ozone 
for  the  various  purposes  that  have  been  proposed. 

The  latest  form  of  ozonizer  patented  by  Andreoli  is  of  the  "open" 
type — that  is,  the  ozonized  air  is  in  direct  contact  with  the  metal 
forming  the  electrodes,  and  only  one  dielectric  surface  separates  the 
latter.  These  electrodes  are  now  made  of  aluminum,  and  may  be 
either  both  of  the  "grid"  design,  or  one  may  be  a  plain  surface  of 
aluminum,  while  the  other  is  of  the  "grid"  variety. 

The  plain  aluminum  electrodes  are  formed  by  covering  a  wooden 
board  of  the  size  required  with  thin  aluminum  shSet;  while  the 
"grid"  electrodes  are  formed  by  stretching  a  large  number  of  ser- 
rated aluminum  wires  across  a  wooden  frame  having  crossbars  at 
intervals  to  keep  these  wires  in  position.     (See  illustrations.")     The 


cncc.  The  alternate  elements  in  each  case  are  connected  in  parallel 
to  the  positive  and  negative  poles  of  the  transformer.  Otto's  chief 
discovery  has  been  that  of  the  fact  that  the  output  of  ozone  is  de- 
pendent on  the  periodicity  of  the  alternating  current  usec^to  work 
the  ozonizer.  The  output  per  electrical  hp  hour  he  states  is  at  a 
ma-ximum  when  a  periodicity  of  80  per  second  is  used.  Working 
under  these  conditions  he  has  obtained  a  yield  of  155  grams  ozone 
per  electrical  hp  hour. 

The  Yarnold  ozonizer  consists  of  a  flat-shaped  bo.x  containing  a 
number  of  horizontal  plates  of  glass,  coated  on  one  side  with  gold 
leaf.  These  metallic  films  are  connected  alternately  in  parallel  to  the 
two  poles  of  the  transformer.  The  air  or  oxygen  is  passed  into  the 
space  between  two  neighboring  plates,  and  does  not  come  into 
contact  with  the  metallic  film.  An  alternating  current  of  about 
15,000  volts  potential  and  83  periodicity  is  used  in  working  this 
ozonizer.  and  no  cooling  is  required.  Messrs.  Yarnold  &  Rosen- 
blum  state  that  the  yield  of  ozone  with  tliis  form  of  ozonizer  is  175 
grams  per  electrical  hp  hour,  a  yield  higher  than  any  yet  published. 

The  Siemens  &  Halske  ozonizer  consists  of  a  number  of  tubes 
placed  together  to  form  a  "tube-trellis."  Each  separate  unit  is  made 
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two  electrodes  and  the  sheet  of  glass  acting  as  dielectric  are  clamped 
together  in  a  wooden  carrier,  and  any  number  of  these  units  can 
be  built  up  to  form  an  ozonizer  of  the  desired  capacity.  Alternating 
currents  of  high  voltage  are  used  for  working  these  ozonizers;  the 
8-unit  ozonizer  (one-half  kilowatt)  being  worked  with  a  current  of 
6  amperes  at  85  volts  in  the  primary  circuit,  and  0.13  ampere  at  2800 
volts  in  the  secondary  circuit.  This  form  of  ozonizer  is  said  to  yield 
123  grams  oeone  per  kw  hour,  a  great  advance  upon  the  40 — 64 
gram?  per  kw  hour  which  was  obtained  with  the  earlier  form.  No 
cooling  is  required,  but  the  air  used  must  be  perfectly  dry  and  free 
from  dust.  The  Electric  Ozone  Syndicate  is  manufacturing  these 
ozonizers  in  all  sizes  for  industrial  use,  and  they  are  said,  by  the 
makers,  to  be  the  simplest  and  most  effective  yet  designed. 

Otto's  ozonizer  is  made  in  two  forms,  oblong  and  circular. 
Each  element  is  composed  of  a  thin  sheet  of  metal  laid  upon  a  slieet 
of  glass,  or  fixed  between  two  glass  plates.  In  the  oblong  form  the 
air  enters  at  one  end  and  travels  in  a  zigzag  manner  between  the 
several  elements  forming  the  ozonizer;  in  the  circular  form  the  air 
enters  at  the  centre  of  the  discs  and  pa.sses  away  at  the  circumfer- 


*  Abstracted  from  the  London  "Electrical  Review." 


up  of  an  inner  metal  tube  and  an  outer  glass  tube  covered  on  its 
external  surface  with  tin-foil.  Water  is  led  through  the  inner  tube 
ui  order  to  keep  down  the  temperature,  and  the  air  to  be  ozonized 
is  passed  through  the  annular  space  between  the  metal  and  glass 
tubes.  The  output  of  this  form  of  ozonizer  is  stated  by  Dr.  Frolich 
to  be  20  grams  ozone  per  electrical  hp  hour;  and  use  has  been  made 
of  it  at  Grieffenburg  in  Germany  since  1894  in  connection  with 
bl«Bching  operations. 
"  utilization  of  ozone. 

Xumbcrless  uses  have  been  suggested  for  the  ozonPzcd'  air  pro- 
duced inahe  manner  described  above;  of  these  the  following  have 
all  received  experimental  trial  with  more  or  less  success: 

1.  .^ging  wood  for  musical  instruments. 

2.  Maturing  wines  and  spirits. 
Sweetening  foul  beer  casks. 
Drying  and  thickening  oils. 
Bleaching  waxes  and  fats. 
Seasoning  linoleum. 

7.  Bleaching  fabrics  and  yarns. 

8.  Sterilizing  drinking  water. 
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As  regards  some  of  the  suggested  applications  the  results  de- 
sired can  only  be  obtained  by  the  use  of  ozone.  In  many  cases, 
however,  other  oxidizing  agents  are  applicable,  and  it  thus  becomes 
necessarj*  to  take  into  account  the  relative  costs  of  these  before 
deciding  in  favor  of  ozone.  Designers  of  apparatus  for  the  pro- 
duction of  ozone  have  too  often  ignored  this  question  of  rela- 
tive cost  and  been  disposed  to  assume  that  if  ozone  efifected  the 
oxidizing  or  bleaching  result  desired,  its  adoption  for  the  purpose 
upon  a  commercial  scale  was  certain,  in  spite  of  the  fact  that  some 
other  agent  was  attaining  the  same  end  at  a  lower  cost. 

The  three  oxidizing  agents  most  commonly  employed  on  a  large 
scale  are  bleaching  powder,  manganate  of  soda  and  bichromate  of 
soda. 

The  figures  of  cost  prove  conclusively  that  bleaching  powder  is 
the  most  economical  oxidizing  agent  yet  produced,  and  for  all 
purposes  in  which  the  desired  result  can  be  attained  satisfactorily 
by  the  use  of  this  form  of  chlorine  it  is  absurd  to  speak  of  ozone 
supplanting  it.  The  industrial  applications  of  ozone  will  therefore 
be  restricted  to  those  processes  or  operations  for  which  at  present 
the  two  sodium  salts  or  atmospheric  air  are  the  customary  oxidiz- 
ing agents.  As  regards  cost  ozone  occupies  a  fairly  favorable  posi- 
tion; while  its  ease  of  application  and  non-production  of  solid  or 
liquid  b3'-products  give  it  a  great  advantage  as  compared  with  the 
troublesome  acid  mixtures  that  have  to  be  handled  in  the  case  of 
sodium  bichromate  and  of  sodium  manganate. 


Transformer  Regulation. 
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Thcrcjis,  therefore,  every  reason  to  expect  that  the  use  of  ozone 
in  the  manufacture  of  oils,  fats,  and  organic  chemicals  will  rapidly 
extend. 

Turning  now  to  those  manufacturing  or  other  processes  in  which 
at  present  the  oxygen^f  atmospheric  air  is  the  customary  oxidizing 
agent,  the  advantages  of  ozone  arc  not  so  striking.  The  agent  in 
each  case  is  a  gas,  and  produces  no  liquid  or  solid  by-products. 
In  the  one  case  it  costs  nothing;  in  the  other  61  ^d.  per  kilo,  of 
active  oxygen.  To  balance  this  expenditure  we  have  only  a  de- 
crease in  the  lime  required  to  produce  the  desired  result. 

There  is  al»o  the  further  danger  that  ozone  may  prove  loo  active 
an  oxidizing  agent,  and  in  the  case  of  spirits,  wines,  etc.,  may  oxi- 
dize not  only  the  impurities  desired,  IjuI  also  the  essential  constitu- 
ents of  the  liquid.  The  future  of  ozone  in  respect  to  its  applicalisi 
to  the  purification  o(  water  and  maturing  of  wines  and  spirits  is, 
therefore,  in  the  writer's  opinion,  less  certain;  and  further  experi- 
ments may  prove  that  the  older  oxidation  processes,  ihouHh  much 
slower,  arc,  nevertheless,  the  more  economical. 

TransmlHHlon  Plant  in  Victoria,  llritish  Columbia. 

>t  ron«ular  report  states  thai  ihc  installation  f>>r  the  trans- 
nn..o)oii  of  power  for  the  rieclrir  rnilwayt  in  Victoria  from  a  hy- 
»1f»itlir  plant   IS  mile*  distant  from  the  city  has  heen  complclccl. 

'1  water  i*  (riven  n»  1000  feet,  and  the  hydraulic  capacity 

'tit  for  1500  horse-power. 


BY  DR.   FREDERICK  BEDELL. 

In  fhis  paper  it  is  proposed  to  give  a  simple  working  formula 
for  determining  the  regulation  drop  in  lighting  and  power  trans- 
formers: 

The  difticulty — it  might  almost  be  said  the  impossibility — in  di- 
rectly measuring  the  drop  in  voltage  at  the  secondary  terminals  of 
a  transformer  when  delivering  current  has  again  been  em- 
phasized by  Mr.  A.  R.  Everest  in  a  recent  article'  in  The  Elec- 
trical World.  In  this  article  Mr.  Everest  gives  a  method  for 
calculating  this  "regulation  drop,"  and  compares  it  with  a  similar 
method  employed  by  the  writer  and  described"  in  The  Electri- 
cal World  a  year  ago. 

In  each  of  these  articles  the  method  employed  is  elaborately  de- 
veloped, the  discussion  being  thorough  and  possessing  consider- 
able scientific  value.  Mt.  Everest's  article  is  particularly  clear  and 
exact.  His  method,  however,  would  be  exceedingly  laborious  in 
practice.  This  is  likewise  true  of  the  present  writer's  method,  as 
published  a  year  ago.  In  practice,  however,  it  has  been  reduced  to 
the  following  useful  working  form,  so  simpli  that  it  should  al- 
ways be  included  in  transformer  tests:    • 

METHOD   FOR    LIGHTING  TRANSFORMERS. 

The  secondarj'  load  in  such  transformers  is  non-inductive. 

Let  X  be  the  per  cent,  reactance  drop.  (For  example,  ,v  =  5;  but 
not  X  =  .05.)  The  square  of  the  reactance  drop  is  found  by  sub- 
tracting the  square  of  the  resistance  drop  from  the  square  of  the 
impedance  drop,  measured  by  methods  described  in  the  articles  re- 
ferred to  above. 

Let  ifi  be  the  per  cent,  exciting  current,  magnetizing  component. 
The  determination  of  ijn  will  be  referred  to  later. 

The  total  per  cent,  regulation  drop  is  found  by  adding  to  the 

per  cent,  resistance  drop  the  effective  reactance  drop,  computed  by 

the  following  formula: 

.1'  +  2  .V  /■„ 

Effective  reactance  drop  =  —  . 
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EXAMPLE   FOR   LIGHTING   TRANSFORMER. 

Let  the  reactance  drop  be  5  per  cent.;  x  :=S. 

Let  the  magnetizing  component  of  the  exciting  current  be  4  per 
cent.;  /]u  =  4. 

Let  resistance  drop  =  2  ^er  cent. 
5"  +  2X5X4 


Regulation  =  2  -H  — 


-I-  o  325. 


Regulation  =  2.325  per  cent. 

I-fere  the  resistance  drop  is  2  per  cent,  and  the  effective  reactance 
drop  is  0.325  per  cent.  Mr.  Everest  works  this  same  example  at 
length  by  his  method  and  obtains  2.28  per  cent,  as  the  regulation 
drop.  The  difference  between  the  two  results  is  of  no  significance, 
being  one-fiftieth  of  a  volt  in  a  fifty-volt  secondary  circuit. 

METHOD    FOR     I'OWER   TRANSFORMERS. 

Here  the  load  is  inductive.  The  power  factor  is  the  cosine  of  the 
.-uigle  o(  lag  of  the  load.  Let  us  use  the  term  "reactive  factor"  to 
designate  the  sine  of  the  angle  of  lag.  For  any  given  power  fac- 
tor we  have  the  total  regulation  drop  equal  to  the  reactance  drop 
multiplied  by  the  reactive  factor,  plus  the  resistance  droj)  multiplied 
by  the  power  factor. 

If  c  is  per  cent,  resistance  drop, 

Regulation  =  c  cos  'j  +  .1  sin  0. 

KXAMT'LE   FOR    I'OWER   TUANSIORMER. 

In  the  .same  iransformer  as  above 

Reactance  drop  =  5  per  cent.;  .v  =  5. 

Resistance  drop  =  2  per  cent.;  c  =  2. 

What  is  regulation  on  inductive  load  with  power  factor  .5? 

Keactivc  factor  =   \/  ^ _oj«  _  0.866. 

Rc^rulalion  =  0.5  X  2  +  0.866  X  S  =  1  +  A-33  =  5-.W  I'O'  cent. 

I'KOOI'    FOR    I.IGinlNi;   TKANSI'ilKMKH. 

Let  /,,  l)'j  the  primary  upcn-circuit  cun-eiit.  This  nmy  be  re- 
holvcil  into  two  coniponenls;  nauiely,  /i,  and  //,. 

/),  JH  an  energy  cuniponent  to  supply  the  core  losses  and  is  in 
phase  with  the  c.  m.  f.  ll  is  equal  to  the  core  loss  (in  watts)  divided 
by  the  primary  c.  ni.  f.  (in  volts)  and  in  this  way  it  is  dclcrniincd. 

M'»KP  f'76,  .liinc  4,  iKoB. 

'Iltdcll,  ClmiKllcr  anil  .Slicrnood,  Tin  Ei.rcTHiCAL  Wokih,  .\ii(iihI  m,  1P97. 
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In  is  the  magnetizing  component  at  right  angles  to  the  e.  m.  f. 
It  is  computed  from  the  formula 

1  n=  V/J  -  7h». 
The  diagram  of  these  currents  on  open  circuit  is  shown  in  Fig.  i. 
When  current  is  taken  from  the  secondary  the  diagram  oi  pri- 
mary current  is  as  shown  in  Fig.  2.  Here  A  is  the  total  primary 
current;  /p  is  the  portion  useful  for  transformation  of  energy  to  the 
secondary.  It  is  equal  to  the  secondary  current  multiplied  by  the 
ratio  of  transformation.    /„,  A  and  /^  are  the  same  as  above. 

If  we  express  these  currents  in  per  cent,  instead  of  amperes,  and 
represent  them  by  small  letters,  we  have 

/, 
/■„  —  per  cent,  open-circuit  curreut]=  loo  X  —  • 

/i 
/h 


/i,  =:  per  cent,  energy  component  =  lOO  X  —  ' 


/,- 


'M 


per  cent,  magnetizing  component  =  loo  x  -^   =  loo  sin  0. 

/. 

In  Figs.  I  and  2   E  represents  the  counter  e.  m.  f. 
The  primary  e.  m.  f.  £i  (see  Fig.  3)  is  equal  to  the  counter  e.  m.  f. 
E,  plus  the  primary  resistance  drop  A  in  the  direction  of  h,  plus 
reactance  drop  x  at  right  angles  to  A. 


Esin.H 


Fig.  I.— The  Two    Components    of    the  Primary  Currents   of  a 

Transformer  on  Open  Circuit.     Fig.  2.— The  Two  Components 

of    the    Primary   Current    of    a    Loaded    Transformer. 

Fig.  3. — Regulation    Drop  in  Loaded  J  Transformer. 

A  Is  Primary   Resistance    Drop,  x  Is  Reactance 

Drop,  B  Is  Secondary  Resistance  Drop. 

The  secondary  e.  m.  f.  £:  is  equal  to  the  counter  e.  m.  f.  E,  minus 
the  secondary  resistance  drop  B.  (The  line  E  appears  twice  in  Fig. 
3,  once  as  part  of  the  primary  e.  m.  f.  and  once  in  the  secondary.) 

In  lighting  transformers  the  secondary  resistance  drop  is  all  effec- 
tive. The  primary  resistance  drop  is  practically  all  effective  and 
may  be  so  taken,  for  the  power  factor  of  a  lighting  transformer  on 
full  load  is'practically  unity. 

The  effective  reactance  drop  is  the  difference  between  £1  and  P 
in  Fig.  3. 
^=  VE''  sin»  e  +  Ei''  —  (IFsilTe^T^r)-  =    t  ^7" -^'^^  2  .x  £  sin  8. 

Putting  KV)  for  £1  (to  express  in  per  cent.)  and  /^  for  £'sin  9. 

Effective  reactance  drop*  =  £1  —  P 

, -r' -4-  2.r/„ 

=  100  -   Vio.ooo  —.x'  —  2  .r  /■„  = ^  • 

•^  200 

This  last  is  an  approximation  allowable  because  .r  and  i^  are 

•This  formula  was  first  given  by  the  writer  in  a  paper  read  before  the 
Cornell  Electrical  Society,  May  4,  1897,  and  published  (without  proof)  in  the 
"Sibley  Journal  of  Engineering,"  June,  1898. 


small  compared  with   10,000.     It  introduces   no  appreciable  error 
when  dealing  with  commercial  transformers. 

FOR   power   transformers. 

For  power  transformers  this  becomes  approximately  ' 


«* 


effective  res*»tance  drop 


2  X  t'fi  +  200  X  sin  0 


The  .r'  and  the  term  with  iju  may  be  neglected  as  small  as  com- 
pared w'ith  200  .r  sin  0.  (When  the  load  is  almost  non-inductive 
and  sin  'j  is  small  these  terms  may  be  retained.)  We  have  accord- 
ingly: 

Effective  reactance  drop  =  x  sin  0,  where  sin  0  may  be  taken  as 
the  reactive  factor  of  the  load,  the  power  factor  being  cos  ^• 

The  effective  resistance  drop  (both  primary  and  secondary)  is 
very  nearly  equal  to  the  total  resistance  drop  multiplied  by  the 
power  factor.    Hence:  Regulation  drop  =  x  sin  0  -\-  c  cos  9. 

This  formula  has  not  such  a  degree  of  accuracy  as  the  one  for 
lighting  transformers,  but  is  useful  for  practical  purposes. 


Regulations  Affecting  tiie  Supply  of  Electricity  in 
Manchester. 


The  rules  and  regulations  to  be  followed  in  the  construction  and 
installation  of  wiring  and  fixtures  for  the  consumption  of  elec- 
tricity in  Manchester,  England,  are  published  in  a  convenient  hand- 
book, a  copy  of  which  has  been  kindly  forwarded  by  Mr.  C.  H. 
Wordingham,  the  electrical  engineer  of  the  corporation.  It  may- 
be remembered  that  Manchester  operates  its  own  municipal  light- 
ing plant,  the  supply  being  entirely  of  continuous  current,  the  dis- 
tribution system  being  of  five  wires  in  the  central  districts  with  400 
volts  between  the  outers  and  three  wires  in  the  outlying  districts 
with  the  same  voltage  between  outers.  Some  of  the  regulations 
which  differ  from  those  in  force  in  America  are  noticed  below. 
The  required  division  of  the  load  is  rather  interesting,  any  demand 
up  to  254  kilowatts  (except  for  motors)  being  supplied  from  one 
pair  of  terminals.  In  the  five-wire  districts  the  loads  between  2^ 
and  5  kilowatts  must  be  divided  into  two  circuits  of  approximately 
equal  load  and  above  that  into  four  divisions.  Motors  up  to  a 
capacity  of  three-quarters  kilowatt  will  be  supplied  at  100  volts; 
up  to  2j4  kilowatts  at  200  volts,  and  above  2j^  kilowatts  at  400 
volts.  The  usual  regulations  as  to  the  nature  of  insulation  and 
installation  of  wiring  are  given,  no  fittings  such  as  switches,  fuses, 
rosettes,  sockets,  etc.,  being  allowed  except  of  styles  and  makes 
which  have  been  tested  by  the  city  electrical  engineer.  With  re- 
gard to  conductors  they  must  all  be  oi  tinned  copper  and  must  be 
covered  first  with  a  layer  of  pure  rubber,  then  with  a  layer  of  vul- 
canized rubber  of  approved  thickness  and  tKe  whole  must  be  pro- 
tected with  a  layer  of  braiding  or  taping  rendered  impervious  to 
moisture.  Either  interior  conduit  or  moulding  work  is  allowable, 
the  only  specification  as  to  the  material  of  the  conduits  being  that 
it  must  be  incombustible.  Porcelain  cleat  work  is  allowable  in 
fireproof  buildings  with  conductors  "out  of  reach."  With  regard  to 
motors,  it  is  specified  that  the  motor  fratue  must  be  permanently 
connected  to  earth  by  a  copper  conductor  having  a  cross  section 
equal  to  that  of  either  of  the  two  main  conductors  up  to  ten  square 
millimetres  cross-sectional  area.  A  similar  requirement  applies  to 
all  electric  heating  and  cooking  apparatus.  In  the  specifications  of 
enclosed  motors  arrangements  are  called  for  whereby  the  interior 
may  be  ventilated  by  means  of  air  drawn  from  the  outside  of  the 
building.  The  rates  and  methods  of  charging  are  also  of  interest. 
The  consumer  is  given-  his  option  between  a  straight  meter  rate  of 
the  equivalent  of  10  cents  per  kw  hour  or  a  fixed  charge  of  about 
$8.50  per  quarter  per  kilowatt  of  capacity  wired  in  addition  to  a 
charge  of  3  cents  per  kw  hour  of  current  metered.  The  rates  for 
motors  are  the  same  except  where  the  consumption  is  not  less 
than  4  horse-power  for  forty-eight  hours  per  w-eek.  when  the  fixed 
chaarge  is  omitted,  a  simple  charge  of  3  cents  per  kw  hour  being 
made  on  the  metered  consumption.  Over  and  above  these  charges 
a  rental  is  charged  on  the  meters,  varying  from  85  cents  per  quarter 
for  a  5-ampere  meter  to  $1.60  for  a  iso-ampere  meter.  The  cor- 
poration reserves  the  right  to  demand  a  money  deposit  sufficient 
to  cover  the  estimated  cost  of  one  winter  quarter's  consumption  of 
energy,  interest  being  paid  at  the  rate  of  4  per  cent,  per  annum 
on  such  deposits  exceeding  $2.50  for  every  six  months  during 
which  the  deposit  is  kept. 
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A   Comparison    Between   Charging  a  Secondary   Cell  at  Con= 
stant  Potential  and  at  Constant  Current.'* 


BV   A.    A.    CAHEN   AND   J.    M.    DONALDSO.W 

Till  a  short  time  ago,  it  has  been  the  custom  to  charge  secondary 
cells  with  a  constant,  or  approximately  constant,  current,  but  lately 
the  experiment  has  been  tried  of  charging  at  constant  potential, 
thereby  reducing  considerably  the  time  needed  for  charging.  The 
saving  of  time  thus  effected  is  often  of  very  great  importance,  but 
in  other  particulars  the  method  may  be  inferior  to  the  more  .usual 
one — namely,  that  of  charging  at  constant  current.  It  was  in  order 
to  compare  the  efficiencies  (more  especially)  obtained  with  the  two 
methods  that  the  following  series  of  tests  were  carried  out  in  the 
laboratories  of  the  Central  Technical  College,  South  Kensington. 

The  same  cell  was  tested  by  the  two  methods,  in  order  to  afford 
a  just  comparison.  It  was  charged,  in  the  first  series  of  tests,  at 
constant  potential  difference,  and  discharged  at  constant  current; 
in  the  second  series  it  was  charged  at  constant  current  and  dis- 
charged at  the  same  constant  current  as  in  the  first  series. 

The  cell  made  use  of  was  of  the  Tudor  type,  known  as  No.  ii 
L.  A.,  and  had  five  plates,  two  positive  and  three  negative,  the  for- 
mer being  unpasted  and  the  latter  pasted. 

I  Capacity  (amp.  hrs.) 140  120  108 

Itscapacny  was  listed)  discharge  current   (amps.)....   14    24    36 
"^ (  Charging  currents  (amps.) ....  20    20    20 

Its  outside  dimensions  were — length,  gYi  inches;  width,  sJ/j 
inches;  height,  18  inches. 

The  plates  were  kept  about  half  an  inch  apart  by  glass  tubes. 

It  must  be  mentioned  that  the  cell  had  been  subjected  to  a  num- 
ber of  charges  at  constant  potential  difference  before  the  present 
testsAvere  carried  out. 

In  using  each  method  the  cell  was  repeatedly  charged  and  dis- 
charged without  intermission  until  it  had  arrived  at  a  "steady 
state" — that  is,  until  precisely  the  same  results  were  obtained  in 
successive  cycles.  This  was  shown  by  the  charge  and  discharge 
curves  for  successive  cycles  becoming  coincident. 

On  February  24,  1898,  alter  a  preliminary  discharge  the  cell  was 
charged  at  a  constant  potential  difference  of  2.508  volts,  and  charg- 
ing was  continued  until  the  current  had  fallen  to  10  amperes.  The 
cell  was  then  discharged,  at  a  constant  current  of  36  amperes,  until 
the  potential  difference  had  fallen  to  1.815  volts.  The  interval 
between  charge  and  discharge  was  usually  only  one  minute  and 
seldom  exceeded  two  minutes,  being  sometimes  as  little  as  half 
a  minute.  .A.ny  recuperative  effects  were  thus  practically  elimi- 
nated. In  all  fifty  charges  and  discharges  within  the  same  limits  as 
the  above  were  carried  out,  the  fifty-first  charge  being  given  on 
March  4,  and  the  cell  left  charged. 

On  March  7,  1898,  after  a  preliminary  discharge,  charging  at  con- 
stant current  was  begun.  The  charging  current  was  kept  constant 
at  20  amperes,  and  charging  was  continued  until  the  potential  dif- 
ference at  the  terminals  of  the  cell  had  risen  to  2.508  volts.  This 
point  was  dccided'upon  chiefly  because  the  rise  of  potential  differ- 
ence was  here  most  rapid  and  so  the  precise  moment  for  stopping 
the  charge  could  be  most  accurately  obtained.  Discharge  took 
place  with  precisely  the  same  limitations  as  after  a  constant  poten- 
tial difference  charge — namely,  the  current  was  kept  constant  at 
36  amperes  and  discharge  was  continued  until  the  potential  differ- 
ence had  fallen  to  1.815  volts. 

However,  as  the  watt  hours  that  could  be  pnt  into  the  cell  when 
charging  at  constant  current  were  only  about  137,  as  compared 
with  230  put  in  by  a  constant  potential  difference  charge,  it  was 
decided  to  charge  still  further.  Therefore  in  the  twenty-third  and 
all  following  charges  the  potential  difference  was  let  rise  to  2.38 
volts  before  charging  was  stopped.  This  increased  the  watt  hours 
that  could  be  put  in  to  about  150 — still  a  smull  value  compared  with 
that  obtained  by  the  constant  potential  diffrrcncc  niclhod.  It  was 
not  thought  advisable  to  charge  to  a  slill  higher  limit,  because  the  . 
plates  were,  at  the  end  of  the  charge,  gasing  very  violently,  and 
though  the  discharge  capacity  wight  have  been  increased  by  going 
higher,  yet  it  would  have  been  at  the  sacrifice  of  cfTiciency. 

This  small  capacity  caused  us  to  surmise  that  the  large  currents 
that  flowed  during  the  early  parln  of  the  constant  potential  dilTcr- 
cncc  charges  had  damaged  the  cell,  and  so,  when  it  was  thought 
that  the  rrll  had  arrived  at  the  steady  slate,  at  the  end  of  charge 
46,  charging  at  constant  potential  difference  was  again  started  after 
nn  interval  of  twenty-five  minutes,  the  cell  having  been  di.tcharged 
previously  almoat  to  the  limit.    A  very  few  test*  were  enough  to 

•Pap'i-  rMd  hofore  the  IJrIlliih  Aiwddion,  Brialol,  Srpltmbrr,  it^.  At)- 
•tractcd.  _ 


show  that  the  capacity  obtainable  by  this  method  had  not  appre- 
ciably diminished,  and,  after  seven  charges  aird  discharges,  a  final 
charge  was  given,  and  the  experiments  were  brought  to  an  end  on 
March  18,  1898. 
The  cell  at  the  end  of  the  tests  showed  no  outward  signs  of  de- 
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terioration.  The  plates  were  quite  straight  and  the  amount  of  sedi- 
ment at  the  bottom  of  the  cell  had  not  notably  increased. 

CHARGING   AT   CONSTANT   POTENTIAL. 

Alter  the  first  twelve  charges  and  discharges  of  the  first  series 
of  tests  the  cell  seemed  to  have  settled  down  into  a  more  or  less 
steady  state,  but  the  efficiency  varied  from  test  to  test  in  a  some- 
what unsteady  way.  This  was,  no  doubt,  partly  due  to  the  difficulty 
in  determining  the  exact  minute  of  the  discharge  when  the  poten- 
tial difference  had  fallen  to  1.815  volts.  An  c-ror  of  a  minute  is 
quite  easijy  made,  and  when  discharge  takes  place  at  36  amperes 
this  means  a  mistake  of  0.6  ampere-hour  in  the  capacity.  Hence, 
if  the  discharge  is  stopped  one  minute  too  soon,  the  efficiency  for 
that  test  will  be  lower,  and  for  the  next  higher  than  what  it  really 
should  have  been. 

Fig.  I  shows  the  curves  connecting  current  and  time  for  charges 
44  and  45  of  the  first  series,  and  Fig.  2  the  same  curves  for  charges 

6  and  7  of  the  second  series  of  constant  potential  difference  tests. 
It  will  be  seen  that  the  two  sets  of  points  lie  practically  on  the  one 
curve,  showing  that  the  cell  had  attained  to  a  steady  state. 

The  results  of  tests  37-46  (inclusive)  of  the  first  series  were  aver- 
aged to   get   the   mean   efficiency,   and  the   results   of  tests  6  and 

7  of  the  second  series  were  also  averaged.  The  results  of  tests  13-49 
of  the  first  series  gave  an  average  ulhcicncy  very  nearly  the  same  as 
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the  former,  and  all  ihc  three  sets  of  clficiencies  and  capacities  are 
set  forth  below: 
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"Casing"  (.by  whicli  is  meant  cvohition  01'  hydrogen  bubbles  at 
the  negative  plate)  was  found  to  occur  when  the  rapid  tall  of  cur- 
rent had  ended — that  is,  when  the  current  and  time  curve  had  begun 
to  bend  round  so  as  to  become  nearly  asymptotic  to  the  axis  of 
time.  The  current  at  this  point  is  about  20  amperes,  and  it  occurs 
when  about  two-thirds  of  the  charging  time  has  elapsed. 

In  the  last  charge  it  was  noticed  that,  quite  'at  the  beginning, 
n-finute  bubbles  of  gas  (presumably  oxygen)  were  freely  liberated  at 
the  surface  of  the  positive  plates.    This  action  became  very  small  at 
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the  end  of  the  charge,  and  was  at  no  time  at  all  comparable  with 
the  evolution  of  hydrogen. 

The  way  in  which  the  current  falls  as  charging  proceeds  may  be 
seen  in  Figs,  i  and  2.  Neglecting,  for  a  moment,  a  curious  initial 
feature  of  the  curve,  it  may  be  seen  that  the  current  at  first  remains 
for  about  five  minutes  at  a  high  value  and  then  falls  at  a  very  rapid 
rate  till  the  charging  time  has  about  half  elapsed.  After  this  the 
fall  in  current  is  much  more  gradual,  and  the  curve  shows  a  ten- 
dency to  become  asymptotic  to  the  axis  of  time. 

On  most  occasions  it  was  noticed  that  the  current  rose  from  its 
initial  value  before  beginning  to  fall^  but  it  was  not  until  the  latter 
part  of  the  test  that  it  was  found  that  the  current  first  fell,  and  then 
rose  again  to  a  maximum  before  the  rapid  fall  started.  Unless  fre- 
quent readings  are  taken  it  is  easy  to  miss  this  point. 

It  was  thought  that  this  fall  might  be  due  to  the  evolution  of  an 
enormous  quantity  of  hydrogen,  more  than  was  needed  for  the  re- 
duction of  the  lead  sulphate,  and  that  this  increased  the  resistance 
of  the  cell  or  introduced  a  high  back  e.  m.  f.  When  the  surplus  gas 
had  been  taken  up  this  resistance  or  e.  m.  f.  would  fall,  and  the  cur- 
rent would,  of  course,  rise,  but  would  fall  again  as  the  e.  m.  f.  of 
the  cell  increased,  as   charging  was  continued. 

To  test  this  theory,  during  charge  50,  first  series,  air  was  blown 
into  the  cell  through  five  tubes;  but  no  difference  in  the  curve  was 
noticed,  the  jets  of  air  having  probablj'  been  too  coarse  to  expel 
the  hydrogen,  this  latter  being  the  object  of  the  operation. 

There  is  a  notable  difference  between  the  shapes  of  the  discharge 
curves  after  a  charge  at  constant  potential  difference  and  after 
a  charge  at  constant  current.  In  Fig.  3  are  shown,  side  by  side, 
discharge  curves  as  given  by  the  two  systems.  After  a  constant 
potential   difference   charge   the   initial   fall    of  potential   difference 
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during  discharge  is  all  over  in  five  minutes,  and  the  potential  differ- 
ence remains  nearly  constant  for  some  time  after.  But  after  a  con- 
stant-current charge  the  initial  fall  of  potential  difference  is  not  so 
abrupt,  and  extends  over  nearly  ten  minutes,  and  after  this  drop 
the  potential  difference  falls  continuously  without  a  level  portion, 

CHARCINr;   AT   CONSTANT   LUKKF.NT, 

As  mentioned  before,  charging  was  at  first  carried  out  at  20  am- 


peres, and  was  continued  until  the  potential  difference  at  the  cell 
terminals  had  reached  2.508  volts.  This  gave  such  a  very  low 
capacity  that  it  was  decided  to  charge  to  a  still  higher  potential 
difference.  The  range  of  discharge  it  was  not  thought  advisable  to 
alter,  as  it  had  given  satisfactory  results  in  the  constant  potential 
difference  tests.  Charging,  therefore,  was  carried  out  until  the 
potential  difference  had  reached  2.58  volts.  This  had  the  effect  of 
increasing  by  about  10  per  cent,  the  energy  that  would  be  taken 
from  the  cell,  but  even  this  w-as  comparatively  low.  It  did  not 
seem  probable  that  charging  still  further  would  have  increased  the 
"useful  capacity. "  as  "gasing,"  at  a  potential  difference  of  2.58  volts, 
was  considerable,  and  the  curve  connecting  potential  difference  and 
time  from  the  beginning  of  the  charge  was  turning  over  and  becom- 
ing nearly  horizontal,  showing  that  the  back  e.  m.  f.  of  the  cell  was 
nearly  constant.  The  increased  capacity  after  charge  23  (when  the 
range  of  charging  was  altered)  lasted  only  until  the  end  of  charge 
28,  when  it  fell.  But  it  recovered  its  old  value  at  experiment  40, 
and  remained  fairly  constant  thereafter. 

It  w'as  evident  from  the  curves  of  charge  and  discharge  that  the 
energies  put  into  and  taken  out  of  the  cell  had  become  practically 
constant  during  the  last  three  or  four  experiments.  Figs,  4  and  5 
show  charge  and  discharge  curves  for  experiments  44  and  45,  and 
the  mean  results  of  these  two  were  taken  as  representative  work- 
ing values.    They  are  given  below: 


Ampere 
hours 
put  in. 

68.35 


Watt 

hours 
put  in. 

1 52. 1 


.Ampere 

hours 

taken  out. 


Watt 
hours 
■  taken  out. 


Quantity 
effic- 
iency. 

Per  cent. 

95-4 


lency. 
Per  cent. 

80.95 


65.25  123. 1 

Taking  the  ratio  of  the  total  energy  put  in  to  the  total  energy 
taken  out,  from  experiment  2^  to  experiment  45,  we  get  the  "aver- 
age efficiencies"  given  below: 

Average  quantity  efficiency,  95.08  per  cent, 
energy  '"  81.02        " 

COMPARISON   OF   THE   TWO    METHODS. 

The  physical  characteristics  of  the  two  methods  of  charging  have 
already  been  compared,  and  it  now  remains  to  contrast  what  may 
be  called  the  "commercial"  results.  For  the  same  cell,  charged  by 
tvvo  methods,  the  chief  points  we  have  to  consider,  in  order  to  get  a 
fair  estimate  as  to  relative  merits  of  the  systems,  are: 

(i)  The  discharge  capacity,  or  the  energy  that  can  be  got  out  of 
the  cell. 

(2)  The  time  needed  for  charging. 

(3)  The  storage  efficiency,  best  taken  as  the  ratio  of  the  watt 
hour?  taken  from  the  cell  to  the  watt  hours  given  to  the  cell. 

(4)  The  constancy  of  the  potential  difference  during  discharge. 

(5)  The  life  of  the  cell. 

The  first  three  matters  are  best  compared  in  the  table  given  be- 
low : 

Time  o£ 
charing. 
Method  <f  ohargins:.  Min. 

Constant  current 206 

Constant  P,  D 82 

From  this  it  is  seen  that  by  charging  at  constant  potential  differ- 
ence the  time  of  charging  is  less  than  half  that  required  to  charge  at 
constant  current.  The  capacity  obtained  in  a  constant  potential  dif- 
ference charge  is  about  30  per  cent,  greater,  the  energy  efficiency^ 
being,  however,  10  per  cent,  less  than  that  from  a  constant  current 
charge.  This  loss  in  efficiency  is  due,  in  all  probability,  to  the  ex- 
cessive heating  caused  by  the  large  initial  charging  currents. 

With  regard  to  article  (4)  it  has  already  been  pointed  out  that 
the  discharge  after  a  constant  potential  difference  charge  takes  place 
at  a  much  steadier  potential  difference  than  is  the  case  in  a  dis- 
charge after  a  constant  current  charge. 

■Finally,  with  regard  to  the  life  of  the  cell,  it  remains  to  be  seen 
v.  hether  or  no  constant  potential  difference  charging  will  injure  the 
cell,  A  long-life  experiment  on  some  cells,  charging  by  the  constant 
potential  difference  method,  is  needed  to  make  this  c'ear.  All  that 
we  are  in  a  position  to  say  is  that,  after  fifty  charges  at  constant 
potential  difference,  the  cell  had  not  been  noticeably  injured. 

The  conclusion  to  which  our  experiments  have  led  us  is  that 
charging  at  constant  potential  difference  affords  a  very  speedy 
method,  and  enables  one  to  store  more  energy  in  the  cell  than  if  a 
constant  current  charge  were  employed.  After  a  constant  potential 
difference  charge  the  potential  difference  remains  more  nearly 
steady  than  after  a  constant  current  charge,  but  one  loses  some- 
what in  efficiency  by  the  former  method. 


Quantity 

Energy 

Ampere 

Watt 

effi-. 

effi- 

hours 

hours 

ciency. 

ciencv. 

taken 

taken 

Per 

Per. 

out. 

out. 

cent. 

cent. 

65-25 

123 

95-5 

81.0 

86.0 

163 

93-5 

70.5 
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The  Photometry  of  the  Inclosed  Alternating  Arc* 


BV    CHARLES   P.    MATTHEWS,    W.    H.    THOMPSON   AND   J.    E.    HILBISH. 

Arc  light  photometry,  in  so  far  as  it  involves  the  mere  determi- 
nation of  himinous  intensity,  yields  unsatisfactory  results  for  three 
chief  reasons;  The  first  of  these  is  the  marked  difference  in  qual- 
ity between  the  light  of  the  arc  and  that  of  any  of  the  ordinary 
standards.  The  photometrist  realizes  the  general  unsatisfactory 
character  of  the  existing  standards  for  the  study  of  sources  of  a 
quality  similar  to  tliat  of  gas  light.  Nevertheless,  he  is  vastly  bet- 
ter oflf,  in  this  respect,  than  he  is  in  the  matter  of  a  standard  of 
suitable  quality  and  intensity  for  arc  light  measurement.  The  eye 
estimates  accurately  an  equality  of  brightness  in  two  surfaces  only 
when  those  surfaces  are  of  the  same  tint.  Moreover,  with  a  color 
diffeience  the  judgment  of  an  equality  dififers  with  different  ob- 
servers. It  should  be  said,  however,  that  the  difficulty  arising  from 
difference  of  color  is  less  troublesome  in  the  case  of  the  inclosed 
arc  than  in  the  case  of  its  progenitor,  the  open  arc.  The  inner, 
opalescent  globe  absorbs  the  rays  of  short  wave-length  in  greatest 
proportion,  a  fact  which  brings  the  color  of  the  arc  nearer  that  of 
the  standard.  When  an  outer  globe  of  milky  glass  is  used — the 
standard  being  a  glow  lamp  maintained  at,  or  above,  its  normal 
voltage — there  is  no  annoyance  from  color  difference. 

The  second  obstacle  to  careful  measurement  is  to  be  found  in  the 
variability  of  the  quantity  to  be  measured.  These  variations  are 
largely  due  to  the  wandering  condition  of  the  arc — a  peculiarity 
that  is  especially  noticeable  in  the  open  alternating  arc,  and  in  both 


"candle  power"  as  a  measure  of  worth  in  illuminants.  For  the 
sake  of  clearness,  let  us  first  consider  what  the  term  means.  A 
i6-cp  lamp,  for  example,  is  one  that  produces  at  a  distance  of  four 
units  the  same  illumination  that  one  candle  produces  at  one  unit. 
That  is,  if  two  similar  surfases  be  illuminated  separately  by  these 
two  sources,  at  these  distances,  and  if  they  be  viewed  in  juxtapo- 
sition from  the  same  direction,  they  appear  equally  bright.  This 
is,  in  fact,  what  the  photometer  shows,  and  is  really  all  that  can  be 
afiirmed  with  a  result  of  the  comparison.  Having  established  a 
distance  ratio  of  4:1.  the  observer  applies  the  law  of  inverse 
square  to  calculate  an  intensity  ratio  of  16  :  I.  This  intensity  ratio 
is  numerically  equal  to  the  illumination  ratio  on  two  surfaces  at 
unit  distance,  but  it  is  important  to  note  that  an  observer  would 
be  quite  unable  to  assign  a  numerical  value  to  the  relative  illumi- 
nation of  these  surfaces.  In  other  words,  the  optical  stimulus  va- 
ries as  the  inverse  square,  but,  by  Fechner's  law,  the  sensation  va- 
ries as  the  logarithm  of  the  stimulus — a  fact  of  which  we  cannot 
take  direct  cognizance.  Thus  the  intensity  or  "candle-power'' 
r,;tio  of  two  sources  is  a  derived  quantity,  of  indirect  significance, 
whose  chief  value  is  to  be  found  in  the  fact  that  it  enables  one  to 
calculate  an  indefinite  number  'of  pairs  of  distances,  at  each  of 
which  will  be  found  an  equality  of  illumination.  If  two  sources  be 
compared  by  some  method  which  takes  account  of  their  quality 
and  which  gives  as  a  result  the  ratio  of  their  total  luminosities — de- 
termined, say,  by  the  relative  value  of  their  component  rays  in  dis- 
tinguishing characters — something  quite  different  from  their 
"candle-power"  ratio  may  be  obtained. 

For  the  photometric  measurements    which   were   carried  out   in 
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types  of  the  inclosed  arc.  Indeed,  it  is  to  this  feature  of  the  in- 
closed arc  that  the  fiat-ended  carbons  are  due.  The  change  in  lu- 
minous intensity  corresponding  to  a' shifting  in  the  position  of  the 
arc  from  one  side  of  the  carbons  to  the  other  side  is  enormous. 
An  attempt  to  get  at  the  intensity  of  such  a  source  by  a  few  read- 
ings might  easily  lead  to  results  discordant  by  100  per  cent,  or 
more.  The  only  hope  of  securing  a  result  that  will  show  the  mean 
intensity  of  the  arc  is  in  taking  a  large  number  of  settings,  dis- 
tributed as  to  time  with  some  degree  of  uniformity.  To  accom- 
j.lish  this  it  would  seem  desirable  to  do  away  with  the  considerable 
and  variable  interval  of  time  used  in  the  ordinary  process  in  read- 
ing the  bar.  This  end  was  readied  by  the  use  of  a  mechanical  de- 
vice for  recording  a  setting  as  soon  as  it  is  made  by  means  of  a 
drum  immediately  below  the  photometer  bar.  This  permits  the 
observer  to  keep  his  eye  continually  trained  on  the  iihotoineter 
disc,  so  that  all  the  major  fluctuations  may  be  readily  followed  an<l 
recorded,  and  this  without  the  visual  fatigue  resulting  from  in- 
troducing light  into  the  photometer  room.  The  act  of  depressing 
a  rod  attached  to  the  carriage  makes  a  permanent  record  on  tlic 
paper  surrounding  the  drum,  and  at  the  same  lime  advances  the 
drum  so  that  ihc  record  may  be  subsequently  i<lcntifieil. 

The  inaccuracy  o(  photometric  settings,  due  to  the  causes  just 
tncnlioncd,  is  perhaps  more  a  ^|ue^tion  of  process  than  of  prin- 
ciple. There  is  a  third  and  more  (undninental  source  of  trouble 
— one.  indeed,  which  brings  into  f|Ucstion  the  validity  of  tlie  term 

'Paper  prMcnted  at  the  meeting  of  (lie  American  Inttllute  ul  Elcclrlcal  En- 
ginccri.  New  York,  Seplcmbar  aS,  itgO. 


the  electrical  laboratory  of  Purdue  University  a  Kriiss-Bunsen 
photometer  was  used.  The  method  adopted  was  the  usual  one 
of  a  swinging  crane  in  connection  with  a  45°  mirror.  The  stand- 
ard source  was  a  glow4amp;  it  was  referred  after  each  test  to  the 
Hefner    lamp. 

.'\  number  of  inclosed  arc  lamps,  in  their  commercial  form,  were 
kindly  placed  at  the  disposal  of  the  writers  by  their  respective  man- 
ufacturers. As  this  paper  has  no  other  object  than  to  exhibit  such 
features  of  the  performance  of  these  lamps  as  are  largely  typical, 
the  lamps  will  be  designated  only  by  letters.  ^ 

The  distribution  of  intensity  fmni  lam])  .1  is  shown  in  the  polar 
diagram  of  Fig.  T. 

The  following  is  a  summ;iry  of  the  results  of  the  test  of  this 
luinp: 

\'olts 103.3 

Am|)eres    5.84 

Apparent  watts  f)02. 

'iVue  watts   407. 

Watts  in  mechanism    80. 

Walls  in  arc   .I-V. 

Power  factor  0.67 

Mean  spherical  intensity  1 10.5 

Watts  I'cr  mean  ■.iihcric.il  Hefner  unit*  3.68 

Walts  in  arc  2!)6 

The  lamj)  was  intendid  lor  an  electromotive  force  of  104  volts, 
•  I  llcfniT  unll  :-  0.8S  candle  jmwcr. 
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and  the  attempt  was  made  to  keep  it  at  this  pressure,  but  at  the 
close  of  the  test  the  average  electromotive  force  proved  to  be 
103.2.  The  power  factor  is  due  to  the  inductance  of  the  mechanism, 
as  it  has  been  clearly  established  by  Blondel  that,  in  the  arc  itself, 
the  electiomotive  force  and  current  are  strictly  in  phase.  It  is  easy 
to  confirm  this  fact  by  current,  pressure  and  power  readings  taken 
with  reference  to  the  arc  alone. 

The  upper  and  lower  lobes  of  the  distribution  curve  do  not  yield 
quite  the  same  mean  values.  The  discrepancy  is  due.  no  doubt, 
partly  to  the  fact  that  the  bulb  about  the  arc  is  not  of  symmetrical 
curvature,  and  partly  to  the  greater  reflection  from  the  parts  of  the 
lamp  situated  just  above  the  arc.  The  shape  of  the  distribution 
curve  alters  somewhat  as  the  burning  of  the  carbons  progresses. 
The  general  shape  of  the  curve  is  not  far  from  that  which  has  been 
obtained  for  the  open  arc.  In  the  inclosed  arc  the  lobes  of  the  dis- 
tribution curve  are  shorter,  blunter,  and  extend  outward  at  smaller 
angles  with  the  horizontal.  These  changes  are  due  to  the  shape  of 
the  carbon  points.  It  maj-  be  pointed  out  that  the  distribution 
curve  as  plotted  above  is  j^  half-section  of  the  mean  photometric 
surface,  which  is  a  surface  of  revolution.  The  actual  photometric 
surface — so  far  from  being  a  surface  of  revolution — is  continually 
swelling,  contracting  and  twisting  in  a  marvelous  fashion.  As  to 
whether  the  light  thrown  upward  is  of  value  will  depend  on  whether 
the  light  is  suspended  in  the  open  air  or  under  a  reflecting  ceiling. 
In  most  cases  considerable  benefit  will  be  obtained  by  the  use  of  a 
reflector,  as  is  illustrated  in  the  following  figure. 

Lamp  B  was  provided  with  a  bell-shaped  reflector  of  milky  glass. 
The  effect  of  the  reflector  on  the  distribution  curve  js  very  notice- 
able, the  upper  lobe  being  largely  removed.     (Fig.  2.)     The  mini- 
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mun;  corresponding  to  the  horizontal  is  displaced  downward  by 
about  10  degrees.  This  peculiarity  cannot  be  ascribed  to  the  pres- 
ence of  the  shade,  as  it  was  found  in  one  or  t\vx>  cases  where  the 
lamps  were  fitted  with  inner  globes  only.  It  is  quite  surely  due  to 
the  fact  that  the  carbons  so  burn  that  the  planes  of  their  ends,  al- 
though parallel,  are  rarely  normal  to  their  a.xes. 

Lamp  C  was  provided  with  an  outer  spherical  globe  of  milky 
glass.  The  data  obtained  for  the  distribution  of  intensity  are 
plotted  in  Fig.  3,  where  the  inner  curve  shows  the  distribution  with 
the  outer  globe  in  place.  This  distribution  is  in  some  respects 
anomalous.  The  larger  area  below  the  horizontal  is  due  to  the  pres- 
ence of  a  narrow  reflector  placed  inside  the  outer  globe.  No  re- 
liable reason  can  be  given  for  the  presence  of  the  maximum  at  20° 
above.  It  may  be  due  to  some  lack  of  accurate  centring  of  the 
carbons.  The  peculiar  shortening  of  the  radii  of  the  inner  curve  in 
.the  lower  angles  bafHed  the  observers  for  some'  time.  It  was  finally 
found  that  the  milky  glass  of  the  outer  globe  was  much  more  dense 
in  the  lower  hemisphere  than  in  the  upper,  and  the  absorption  was 
correspondingly  greater. 

It  should  be  said  in  connection  with  the  inner  curve  that  the 
amount  of  light  cut  oflf  was  in  reality  not  so  great  as  the  figure 
indicates.  The  dispersion  is  so  great  with  a  globe  of  milky  glass 
tha:  the  globe  plays  a  strong  part  as  a  radiant.  Now,  the  mirror 
used  was  not  sufficiently  large  to  furnish  rays  on  the  photometer 


disc  from  all  parts  of  the  globe,  and  hence  the  lamp  was  not  given 
quite  full  credit  for  what  it  was  doing. 

Ihe  results  of  the  test  of  this  lamp  may  be  summarized  as  fol- 
lows : 

Volts .' 1 10 

Amperes, 7-0 

Apparent  watts  770.o 

True  watts   484.0 

Watts  in  mechanism   1 16.0 

Watt;  in  arc  364.0 

Power  factor  ;. 0.63 

Mean  spherical  intensity  83.8 

Watts  per  mean  spherical  Hefner  unit  5.76 

Watts  in  arc  "  "  "  4.34 

In  Fig.  5. are  shown  the  fluctuations  in  intensity  which  occur  in 
the  inclosed  alternating  arc.  With  the  recording  device  already 
described  it  is  possible  to  get  settings  of  fair  accuracy  with  a  con- 
siderable degree  of  rapidity,  as  is  here  shown.  The  large  changes 
in  intensity  are  plainly  noticeable  in  watching  the  arc.  but  the  eye 
does  not  furnish  an  estimation  of  them  comparable  with  that  to  be 
gained  from  the  curves,  for  the  psycho-physical  reason  already  re- 
ferred to.  It  will  be  noted  that  the  higher  values  shown  in  Fig.  5 
are  of  more  infrequent  occurrence  than  the  lower  values.  Indeed, 
it  IS  only  when  the  arc  is  toward  the  photometer  and  flaring  out  so 
tliat  both  craters  are  inclined  toward  the  disc  that  these  extreme 
values  are  obtained,  and  then  they  last  but  an  instant.  For  all 
o'.her  positions  of  the  arc,  whether  on  the  sides  or  on  the  back, 
only  the  lower  values  are  obtained. 

Two  causes,  it  was  thought,  might  contribute  to  such  fluctua- 
tions— namely,  the  changing  length  of  the  arc  and  the  "wandering" 
character  of  it.  To  test  this  the  curve  in  Fig.  5  was  taken  with  a 
fixed  length  of  arc,  the  clutch  being  entirely  out  of  action.  The 
result  plainly  shows  that  the  chief  cause  of  the  fluctuations  is  the 
hunting  of  the  arc.  While  the  intensity  varies  with  the  length  of 
the  arc,  the  motion  of  the  carbons  is  so  slight  in  a  well-regulated 
lamp  that  it  plays  little  if  any  part  in  causing  the  variations  shown. 
Measurements  were  made  on  a  direct-current  lamp  of  the  same 
manufacture  as  lamp  A,  with  a  view  of  bringing  this  type  of  lamp 
under  conditions  identical  with  those  of  the  tests  of  the  alternating 
arc.  The  lamp  was  fitted  with  an  inner  opalescent  globe  only.  The 
distribution  of  intensity  is  plotted  in  Fig.  4.  This  curve  was  taken 
with  great  care,  and  may  be  taken  as  typical  of  the  distribution 
due  to  the  inclosed  arc  fed  by  a  direct  current.  The  peak  at  20° 
above  is  due  to  the  small  crater  of  the  negative  carbon.  Here  also 
the  depression  in  the  cur\'e  due  to  the  low  luminosity  of  the  arc  is 
found  displaced  by  10°  above  the  horizontal.  This  lamp  will  give 
an  excellent  illumination  at  points  somewhat  remote,  because  the 
curve  is  so  full  in  the  region  just  below  the  horizontal.  A  shade 
would  still  further  improve  the  lamp  in  this  respect.  Detailed  re- 
sults are  given  in  the  following  table: 

Volts   108 

Amperes    4.96 

Watts   536. 

Watts  in  mechanism  152. 

Watts  in  arc  384. 

^lean  spherical  intensity  197-3 

Watts  per  mean  spherical  Hefner  unit 2.72 

Watts  in  arc  "  '"  "     1.95 

As  regards  efficiency,  or  better  economy,  say  in  watts  per  Hefner 
unit,  the  direct-current  lamp  is  superidr  to  its  alternating-current 
competitor.  The  performance  of  lamp  A  was  the  best  found  in 
these  tests,  that  of  lamp  C  the  worst.  The  other  lamps  tested 
showed  different  degrees  of  economy  lying  between  the  limits  set 
bv  these  two. 

The  writers  feel  justified  in  saying  that  the  lamps  of  low  econ- 
omy could,  by  improvement  in  mechanism,  be  brought  to  a  per- 
formance equal  to  that  of  lamp  A.  All  the  lamps  tested,  with  one 
exception,  were  furnished  with  the  same  brand  (Electra)  of  car- 
bons, and  all  had  opalescent  inner  globes.  With  similar  carbons 
and  similar  globes  a  difference  in  economy  must  be  attributed 
largely  to  the  mechanism. 

If  the  alternating  arc  be  regarded  apart  from  any  regulating  de- 
vice, the  physical  reasons  for  its  poorer  qualities  as  a  light  source 
are  to  be  found  in  the  lower  temperature  of  the  glowing  points  and 
in  the  diminished  area  of  crater  surface.  lii  the  direct-current  arc 
we  hnd  two  bright  surfaces  of  unequal  area  and  of  widely  ditfcrent 
temperature.     In  the  alternating  current  arc  wc  find  two  bright  sur- 
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faces  of  the  same  area  and  of  the  same  temperature.  According  to 
Rossetti,  the  temperatures  in  the  firsVcase  are  3900=  C.  and  2700'  C. 
New  the  points  in  the  alternating  arc  are  as  much  positive  as  neg- 
ative, atid  hence,  whatever  the  uhknown  law  connecting  the  tem- 
perature of  glowing  carbon  with  the  intensity  of  the  light  due  to  it, 
we  should  expect  the  mean  spherical  intensity  of  the  alternating  arc 
to  have  a  value  intermediate  between  the  values  of  mean  hemi- 
spherical intensity  for  the  upper  and  lower  lobes  of  the  distribution 
due  to  the  diiect-current  arc.  A  comparison  of  lamps  A  and  D 
shows  this  point,  although  the  total  power  is  not  the  same.  If  the 
power  consumption  ot  the  alternating  arc  were  raised  from  327  to 
384,  it  is  very  probable  that  the  mean  intensity  would  be  found 
raised  from  110.5  t''  a  considerably  higher  intermediate  value. 

The  values  of  the  intensity  of  the  direct-current  lamp  are  lower 
than  those  found  by  some  earlier  observers.  In  fact,  the  inclosed 
arc  has  been  reported  in  some  instances  as  quite  equal  to  the  aver- 
age open  arc.  It  is  difficult  to  see  how  these  results  can  be  accu- 
latt  for  a  lamp  fitted  with  an  opalescent  globe.  The  results  of  a. 
test  recently  reported  by  Nichols  agree  closely  with  those  given 
for  the  direct-current  lamp  in  this  paper. 


The  Paralleling  of  Alternators. 


Comparison  of  the  Rheostat  and  the  Series-Parallel  Controller 
for  Street  Electric-Car  Service.* 


BY    I'ROF.   THOMAS   GRAY. 

In  the  spring  of  1S96,  a  number  of  experiments  were  made  at 
Louisville,  Ky.,  by  members  of  the  senior  class  of  the  Rose  Poly- 
technic Institute  on  the  relative  efficiency  of  the  above  methods  of 
controlling  the  current  flowing  through  the  motors  of  an  -electric 
car.  In  the  rheostat  method  the  motors  were  in  parallel,  and  the 
total  current  was  passed  through  a  rheostat  having  a  maximum  re- 
sistance of  4.2  ohms.  In  the  series-parallel  method  the  rheostat 
was  first  used  with  the  motors  in  series,  and  after  the  resistance  had 
been  cut  out  the  next  step  of  the  controller  lever  threw  the  motors 
in  parallel  and  at  the  same  time  put  each  in  series  with  half  the 
rheostat.  After  this  the  resistance  was  cut  out,  and  the  two  motors 
left  in  parallel.  The  final  conditions  were  thus  the  same  in  both 
cases. 

The  tests  included  the  measurement  by  means  of  an  integrating 
wattmeter  of  the  watt  hours  required  to  make  a  round  trip  of  5.5 
miles,  the  car  being  stopped  forty  times  during  the  trip.  An  auto- 
graphic record  was  taken  of  the  variation  of  current  strength  dur- 
ing the  start.  The  rheostat  method  takes  maximum  current  at  the 
initial  contact,  after  which  there  is  gradual  diminution  as  the  car  at- 
tains speed,  combined  with  temporary  sudden  increments  as  the  suc- 
cessive coils  of  the  rheostat  arc  cut  out.  The  series-parallel  method 
gives  the  maximum  current  when  the  motors  are  first  put  in  par- 
allel, which  is  after  the  car  has  attained  a  speed  of  four  or  five  miles 
per  hour.  The  consequence  is  that  more  of  the  power  is  used  for 
propelling  the  car,  and  less  for  overcoming  ohmic  resistance. 
There  resulted  thus  a  comparative  economy  of  from  10  to  15  per 
cent,  under  the  conditions  of  the  test.  The  ratio  of  the  electric 
power  used  in  starting  the  car  in  the  two  cases,  as  indicated  by  the 
record,  was  approximately  four  to  five.  The  total  weight  of  the 
car  used  was  about  15,300  pounds;  the  watt  hours  per  car  mile  av- 
eraged about  900,  and  the  maximum  speed  between  stops  about  12 
miles  per  hour. 

New  Train-Llghlinu  Equipment. 

The  Canadian  Pacific  Railroad  has  just  equipped  one  of  its  trans- 
continental trains  with  an  experimental  lighting  equipment  consist- 
ing of  a  generator  on  each  car  driven  by  the  wheels  and  a  storage 
battery  for  maintnlninR  the  lights  when  the  train  is  at  standstill, 
with  suitable  automatic  cut-out  and  regulating  mechanism.  If 
successful,  all  of  its  through  trains  will  be  similarly  equipped. 


Inventiveness  of  the  Americans. 


A  French  contemporary,  "Co.smos,"  publishes  a  table  showjnK 
the  number  of  patents  granted  in  each  country  up  to  the  end  o( 
1807,  According  lo  this  there  have  been  over  1,729.000  patents  is- 
sued, of  which  606,423  were  granted  in  the  United  States,  show- 
ing that  more  than  one-third  of  all  llic  patents  taken  out  were 
A.. 
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mcni  ui  Sciciitc,  Ubaluii,  Auguil,  itgfl. 
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It  is  often  noticed  that  station  attendants  are  bothered  and  made 
very  riervoiis  whenever  they  have  to  throw  large  multiphase  alter- 
nators in  parallel. 

The  operation  seems  quite  simple.  The  engines  or  turbines  are 
first  started  and  brought  to  approximately  the  same  speed.  Then 
the  switchboard  electrician  excites  the  alternators,  gets  them  at 
about  the  same  voltage,  and  notes  the  difiference  between  the  speeds 
of  the  two  alternators,  as  shown  by  the  phase  lamps. 

In  a  great  many  cases  the  governors  are  too  sensitive  or  hunt 
more  or  less  at  no  load.  After  waiting  impatiently  for  a  few  min- 
utes, the  electrician  guesses  which  one  of  the  machines  is  a  little 
too  fast,  and  signals  to  have  it  throttled  some,  or  has  the  oiler 
try  to  steady  it  by  hand  or  by  some  simple  adjustment.  Finally, 
if  the  lamps  do  not  yet  have  any  regularity  in  their  flickering,  he 
gets  nervous  or  tired  of  waiting  and,  watching  his  opportunity, 
closes  his  switch  and,  in  more  ways  than  one,  "throws"  the  units 
in  parallel. 

If  the  first  generator  is  carrying  lights,  motor  or  rotary  con- 
verter load,  there  is  at  the  moment  the  switch  was  closed  a  flick- 
ering of  the  lights,  a  lunge,  or  the  opening  of  a  circuit  breaker. 

Often  damage  is  done  to  apparatus  by  poor  work  in  synchro- 
nizing and  paralleling  machines.  In  addition  to  the  strain  on  the 
machinery  and  annoyance  to  the  sub-stations  there  is  a  risk  taken 
at  the  station,  especially  with  generators  of  3500,  6600,  10,000  and 
12,000  volts,  which  are  now  being  built  in  quite  large  numbers. 

Such  high  voltage  machines  of  1000,  2000  and  3000-hp  capacity 
generally  have  a  porcelain  chamber  switch  which  makes  and  breaks 
the  circuit.  If  the  machines  are  not  quite  in  synchronism  when 
thrown  in  parallel  there  is  a  heavy  wattless  or  synchronizing  cur- 
rent. This  in  many  cases  destroys  the  switch  contacts,  burns  up 
the  switch  and  takes  a  generator  out  of  service. 

In  synchronizing,  the  potential  across  the  open  switch  is,  at  the 
maximum,  twice  the  generator  potential.  Since  the  porcelain  cham- 
ber switches  made  by  the  larger  electric  companies  are  not  de- 
signed so  that  the  contacts  and  tubes  can  be  cleaned  and  inspected 
this  potential  often  jumps  across  these  switches  and  burns  them 
out. 

Again,  the  lagging  current  at  the  instant  the  switch  is  closed  is 
often  twice  the  full  load  current  and  the  contacts  are  frequently 
pitted.     They  stick  or  work  hard  and  break  the  porcelain  work. 

These  troubles  have  suggested  two  excellent  ways  of  connecting 
alternators  in  parallel  which  are  simple. 

Suppose  several  large  alternators  are  to  be  started  at  about  the 
same  time  each  day  (either  after  cleaning  or  before  the  peak  of 
the  load  comes  on,  or  before  the  cars  start).  The  method  of  get- 
ting them  in  parallel  is  as  follows:  Start  them,  get  .them  at  approx- 
imately the  same  speed,  and  connect  the  unexcited  alternators  in 
parallel  by  means  of  the  usual  switches.  After  this,  close  the  field 
switches  of  the  alternators  and  then  excits  all  the  alternators  si- 
multaneously by  closing  the  exciter  switch.  The  alternators  will 
buck  for  a  minute  and  then  settle  down.  (If  the  governors  are 
throttled  the  bucking  will  be  easier,  since  tlie  hunting  does  not 
tend  to  pull  ihem  apart.)  There  are  no  dangers,  no  broken 
switches  and  much  time  is  saved.  The  plan  is  especially  useful  in 
water-power  plants  which  arc  operating  dcctric  railway  systems. 

Again,  suppose  four  units  are  already  in  parallel  and  that  after  a 
time  a  fifth  is  to  be  thrown  in  parallel.  Instead  of  watching  the 
flickering  of  the  phase  lamps  the  following  plan  has  been  found 
convenient  and  safe  with  ironclad  generators  having  a  high  or 
moderate  armature  reaction:  Get  the  fifth  machine  up  to  speed  and 
then  throw  in  tlie  paralleling  switch,  without  exciting  the  ma- 
chine. 

Its  armature  instantly  t;ikes  a  lagging  iiirrcnt.  which  acts  like  a 
transformer  with  an  open  circuited  secondary.  The  field  current 
may  then  be  thrown  on  without  any  delay  and  the  lagging  cut  rent 
is  eliminated.  A  high  vollago  may  be  developed  in  the  field  coils,* 
but  since  thty  arc  closed  on  themselves  through  the  kicking  rheo- 
stat this  is  avoided.  There  is  a  mechanical  strain  on  the  armature 
coils,  but  cxprriciice  shows  that  they  are  ordinarily  put  up  solidly. 
In  this  plan  the  armature  lagging  current  comes  from  fcnir  ma- 
chines and  docs. not  produce  more  than  a  wink  in  the  liglits.  More- 
over, the  lagging  current  is  generally  not  as  heavy  as  in  the  case 
of  paralleling  by  the  u<ir  of  phase  lamps. 


Dynamos,  Motors   and  Transformers. 

TRANSFORMING  MULTIPHASE  INTO  CONTINUOUS 
CURRENTS.  Sahulka.  ■'Zeit.  iuer  Elek.,"  Aug.  2S  and  Sept.  11. 
— An  article  on  such  transformers  without  motor  generators.  Two 
such  methods  were  proposed  some  time  ago.  the  second  one 
of  which  can  be  appreciably  simplified;  these  two  he  proceeds  to 
describe.  In  the  first  portion  lie  gives  a  long,  illustrated  descrip- 
tion of  the  Hutin  and  Leblanc  systems,  the  principle  of  which  is 
as  follows:  The  secondary  windings  of  the  static  transformer  for 
converting  the  high-tension  current  are  made  in  the  form  of  two 
sets  of  coils,  whose  windings  are  in  opposite  directions,  and  these 
are  connected  together  and  with  the  segments  of  a  collector  on 
which  there  are  two  brushes,  the  collector  being  driven  by  a  small 
synchronous  motor;  from  these  brushes  a  continuous  current  is 
obtained.  It  can  also  be  used  for  the  reverse  process  of  changing 
continuous  into  multiphase  'currents.  In  the  second  portion  he  de- 
scribes the  other  method.  In  the  usual  rotary  transformer  for  mul- 
tiphase currents  a  field,  which  tends  to  revolve,  is  produced  and  the 
armature  rotates  in  the  opposite  direction  with  the  same  speed,  so 
that  the  poles  of  the  rotary  field  remain  stationary.  The  idea,  there- 
fore, suggested  itself  to  keep  the  armature  stationary  and  utilize 
the  field,  which  will  then  revolve,  and  continuous  currents  will 
then  be  reproduced;  such  a  transformer  was  suggested  by  Ziper- 
nowski  and  Deri,  and  is  described  and  illustrated.  There  are  sep- 
arate windings  for  each  of  the  multiphase  currents  and  for  the 
continuous  current:  the  armature  is  of  the  Gramme  ring  or  drum 
type,  and  is  provided  with  the  usual  commutator  on  which  there 
are  brushes  which  are  revolved  synchronously  with  the  revolvinir 
field  by  means  of  a  small  synchronous  motor.  As  the  speed  would . 
be  too  rapid  with  the  ordinary  frequency,  the  machine  must  be 
made  multipolar,  and  it  therefore  becomes  as  expensive  as  a  motor 
generator.  The  author,  several  years  ago,  endeavored  to  simplify 
this  arrangement,  but  has  not  tried  it  in  practice;  he  illustrates  and 
describes  his  suggestions.  The  revolving  part  is  not  on  the  trans- 
former itself,  but  in  a  separate  apparatus;  the  transformer  need, 
therefore,  be  only  bi-polar,  the  small  synchronous  motor  alone  be- 
ing multipolar:  as  the  transformer  itself  contains  no  rotating  parts, 
a  very  simple  form  of  framework  can  be  used,  similar  to  that  of  the 
ordinary  static  transformer,  and  by  this  means  the  magnetic  resist- 
ance of  the  circuits  can  be  greatly  reduced.  There  is  an  ordinary 
framework  in  the  form  of  a  square,  which  has  a  series  of  coils 
wound  on  it,  and  connected  to  the  commutator  as  in  the  usual 
armature:  inside  of  this  square  there  is  a  cross  of  iron  containinr' 
the.  coils  of  the  two-phase  current  which  produces  the  revolving 
field.  In  the  coils,  which  are  short-circuited  bv  the  brushes,  there 
is  no  induction,  and  there  will  therefore  be  some  sparking,  to  H- 
niinish  which  the  number  of  coils  should  be  made  as  great  as  pos- 
sible.    A  similar  device  is  shown  for  three-phase  currents 

TRANSFORMING  CONTINUOUS  INTO  ALTERNATING 
CURRENTS.  Meyer.  "Elek.  Anz.,"  Aug.  4  and  7.— An  article 
describing  various  methods  in  which  the  direct  current  is  made  to 
pulsate  and  is  then  passed  through  a  transformer.  It  is  claimed 
that  there  are  advantages  gained  in  doing  this,  as  the  same  station 
can  be  used  for  direct  or  alternating  currents. 

CRITICAL  STARTING  RESISTANCE  FOR  NON-SYN- 
CHRONOUS MOTORS.  Arno.  "L'EIettricista,"  June  l;  ab- 
stracted briefly  in  "L'Eclairage  Elec,"  Aug.  20.— In  a  previous 
paper  he  showed  how  to  determine  theoretically  the  resistance 
which  the  circuit  should  have  in  order  to  enable  the  motor  to  be 
started  by  giving  it  a  slight  turn.  The  present  article  is  supple- 
mentary to  this,  and  shows  how  this  resistance  may  be  determined 
rapidly.  This  critical  resistance  has  a  value  such  that  a  current 
of  a  frequency  equal  to  that  of  the  magnetizing  current  lags  by  68° 
behmdihe  voltage  at  the  terminals  of  the  elementary  circuit.  The 
determination  of  this  resistance  may  be  made  e-xperimentally  sven 
before  the  conductors  have  been  wound  by  means  of  a  tangent 
phase  meter. 

POLYPHASE  MOTORS.  Hanappe.  "L'Eclairage  Elec," 
Sept.  10.— The  beginning  of  w^hat  promises  to  be  a  very  long  ar- 
ticle, which  seems  to  be  of  the  nature  of  a  treatise  on  this  subject, 
with  special  reference  to  the  graphical  theory  of  alternating  cur- 
rents; the  method  of  treatment  appears  to  involve  relatively  simple 
mathematics,  and  is  accompanied  bv  numerous  diagrams.'  In  the 
present  portion  he  describes  the  production  and  properties  of  re- 
volving magnetic  fields. 

LE.AKAGE  IN  CONTINUOUS-CURRENT  MACHINES 
Hoenig.  ■•Zcit.  fucr  Elek.,"  Sept.  4.— A  short  article  in  which  he 
ficscnhes  a  method  of  dclcrmininGr  the  macrnetic  leakage-  the  de- 
scription is  not  quite  clear;  the  following  is  a  translation  in  ab- 
stract. 1  he  dynamo  is  run  as  a  motor  and  the  no-load  curve  is 
fletermined  for  a  constant  sneed :  the  consumption  in  watts  in  the 
magnet  windings  is  then  determined  and  both  these  curves  arc 
drawn;  the  friction  losses  at  the  constant  .speed,  which  arc  equal 
arc  hrst  deducted  from  the  consumption  of  energy  at  no  load    leav- 


ing the  consumption  for  hysteresis  and  Foucault  currents.  If  for 
a  certain  magnetizing  current  the  watt  losses  in  the  armature  are 
known  the  question  might  be  asked.  What  current  would  be  nec- 
essary if  the  magnetic  frame  is  considered  as  a  closed  ring  around 
which  an  alternating  current  flows,  in  order  to  obtain,  as  a  coiiipo- 
lunt  of  this  current,  the  real  magnetizing  and  watt  current?  The 
product  of  the  watt  current  and  the  voltage,  and  that  of  the  cur- 
rent in  the  circuit  and  the  same  voltage,  will  be  two  amounts  of 
energy,  of  which  one  is  a  function  01  the  useful  lines  of  force, 
while  the  other  is  a  function  of  the  total  flux.  If  there  were  no 
hysteresis  and  Foucault  current  losses  the  total  current  in  the  cir- 
cuit would  be  consumed  for  the  magnetization  of  the  ring;  but  as 
the  latter  represents  the  resultant  of  two  currents,  the  relation  of 
the  supposed  current  in  the  circuit  to  the  watt  current  will  be  a 
direct  measurement  of  the  leakage.  In  an  accompanying  diagram 
he  gives  the  curve  obtained  for  a  certain  machine.  The  eflfect  of 
the  armature  reaction  on  the  leakage  is  not  considered. 

UNIPOLAR  MACHINES.— Lond.  "Elec.  Eng.,"  Sept.  9.— 
Answers  to  the  question  whether  a  unipolar  machine  can  be  made 
to  give  a  voltage  as  high  as  200,  and  if  not,  why  not?  The  prin- 
ciples are  pointed  out,  showing  why  loops  of  wires  or  windings 
cannot  be  used,  owing  to  the  counter  e.  m.  f.  induced  in  the  return 
portion  of  the  winding. 


MULTIPHASE  INDUCTION  MOTORS.  Baxter.  "Pow- 
er." Sept. — In  this  series  of  articles  on  the  care  of  electrical  ma- 
chinery he  discusses,  in  an  elementary  way,  multiphase  induction 
motors. 

Lights  and  Lighting. 


TESTING  ARC  LIGHT  CIRCUITS.  Markland.  "Elec. 
Eng.."  Sept.  22. — The  conclusion  of  the  article  noticed  in  the  "Di- 
gest" Sept.  24.  After  showing  that  the  cost  of  the  apparatus  is 
very  slight,  he  describes  in  detail  the  method  of  testing  with  a  volt- 
meter, showing  that  the  ordinary  employee  can  carry  out  the  test 
and  make  the  calculations. 

Power. 

TR.\NSMISSION  OF  POWER.  Janet.  "Rev.  Gen.  des  Sci- 
ences," Aug.  30.— An  article  of  a  general  character  on  the  electric 
transmission  of  power  as  distinguished  from  the  distribution,  in 
which  he  endeavors  to  show  the  limits  of  the  electric  transmission 
of   power,  and  how  this  is  determined  for  the  specific  cases 

ELECTRIC  TRANSMISSION.  Hartmann.  "Elek.  Anz.," 
Aug.  21  and  25,  and  "Elec.  Tech.,"  Aug.  31.— An  article  comparing 
the  application  of  electric  power  in  single  units  and  in  subdivided 
units,  in  order  to  show  which  system  is  best  to  use.  He  determined 
some  mathematical  expressions  which  he  claims  show  that  there 
are  definite  n^athematical  limits;  it  is  claimed  that  it  can  be  readily 
determined  by  means  of  these  equations  which  system  is  best  for 
any  particular  case.  The  expressions  are  not  in  such  form  that 
they  can  be  reproduced  here. 

MOTORS  IN  GERMANY.— "Elek.  Anz.,"  Aug.  25.-Some  sta- 
tistics giving  the  number  of  all  the  various  forms  of  generators  and 
motors  used  in  Germany  in  June.  1895,  including  wind,  water, 
steam,  gas,  etc.;  the  number  of  electric  motors  is  quite  small  in 
comparison  with  steam  and  water,  which  tvi-o  together  form  over 
half  of  the  total.     . 

STEERING  SHIPS  ELECTRICALLY.  Gentsch.  "Elek. 
'^"2-;''  Aug;.  28,  Sept.  I,  4  and  11.— The  first  part  of  a  long  article,  in 
which  he  gives  illustrated  descriptions  of  various  electrical  methods 
of  signaling  from  the  bridge  and  operating  the  steering  gear. 

LANCEY.— "L'Energie  Elec,"  Sept.  i.— A  long,  illustrated  de- 
scription of  this  hydraulic  transmission  plant  in  the  mountainous 
d;stnct  of  Grenoble  in  the  French  Alps.  There  are  two  turbines  oi 
90  horse-power  each,  and  the  transmission  appears  to  be  to  a  dis- 
tance of  1.8  miles;  tlie  simple  alternating  current  is  used,  the  line 
voltage  being  12.000;  it  is  used  for  lighting  onlv 

COMBINED  STEAM  AND  W.\TER-p6wER  PLANT - 
Lond.  "Elec,"  Sept.  9,— A  brief,  illustrated  description  of  a  small 
plant  at  Bray,  in  Ireland.  .-Vn  alternator  is  coupled  through  coil 
clutches  to  a  steam  engine,  and  there  are  provisions  to  drive  it  bv 
means  of  a  belt  when  water  power  is  used:  the  dvnanio  has  a  canac- 
'ty  of  75  kw. 


TROLLEY  SYSTEMS  IN  FOUNDRY  WORK.  Ramp  "Sc 
Am.  Sup.,  Sept.  17.— A  reprint  of  a  paper  read  -before  the  Foun- 
drymen  s  Association  pointing  out  the  great  advantages  of  the  trol- 
ley systems  for  foundries,  in  place  of  the  usual  cranes. 

Traction. 

.\LEX.-\NDRI.-\.  Dicudonne.  "L'Eclairage  Elec."  Aug.  20  — 
A  long,  illustrated  description  of  the  first  railwav  in  that  city  which 
was  constructed  by  the  French.  It  embraces  y.S  miles  of  lines-  it  is 
stated   that   for  the  greater  part  of  the  circuit  the  trollev  wire   is 
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double;  it  is  also  stated  that  the  return  wire  is  overhead  on  poles, 
having'connection  with  the  tracks  at  every  pole.  There  is  a  draw- 
bridge on  which  there  are  special  arrangements,  which  are  de- 
scribed, with  illustrations;  there  are  two  contact  devices  on  that 
portion. 

BAH  I  A.  Braun.  "Elek.  Zeit.,"  Sept.  8.— An  illustrated  descrip- 
tion of  the  trolley  line  in  this  city  in  Brazil,  which  is  the  first  elec- 
tric street  railway  in  South  America,  constructed  by  the  Germans. 
The  sliding  contact  bar  is  used  in  place  of    the  trolley, 

MOUNTAIN  RAILWAY.  Wietz.  "Elec.  Tech.,"  July  31  and 
Aug.  15.— .^n  illustrated  description  of  the  electric  railway  from 
Urtahr  to  Poetslingberg,  which  is  an  adhesion  line  1.8  miles  long, 
rising  254  metres;  the  maximum  grade  is  10.5  per  cent.,  and  the 
gauge  i^  I  metre. 

SURFACE  CONTACT  SYSTEM.  Stendebacti.  "Elek.  Anz.," 
Aug.  21. — An  illustrated  description,  w'ith  a  double-page  plate,  of 
his  system.  Contact  is  made  with  contact  blocks  between  the 
tracks,  and  these  are  put  into  circuit  by  the  car  by  means  of  me- 
chanical devices  operated  in  a  shallow  conduit  under  one  of  the 
tracks    the  operation,  therefore,  being  purely  mechanical. 

ELECTRIC  RAILWAY  COMPANIES  IN  GERMANY.— 
"Elek.  Anz.."  Aug.  25. — A  table  giving  the  capital  and  dividends 
of  the  German  electric  railways  for  July  of  this  year;  the  total  capi- 
tal is  169  million  marks. 

ELECTRIC  RAILWAYS.— 'Elek.  Aug.,"  Aug.  28.— A  double- 
page  table  giving  information  on  each  of  the  fifty-five  overhead 
trolley  lines  constructed  and  in  course  of  construction  by  the  Ger- 
man General  Electric  Company. 

ELECTRIC  AUTOMOBILE.  Reyval.  "L'Eclairage  Elec," 
Sept.  10. — An  illustrated  description  of  the  Bouquet,  Garcin  and 
Shivre  system.  The  carriages  weigh  from  2000  to  2200  pounds, 
while  the  battery  weighs  only  770  pounds,  and  is  sufficient  for  run- 
ning 60  to  90  miles,  according  to  the  type  of  carriage  and  the  na- 
ture of  the  road.  The  motor  has  two  independent  armature  wind- 
ings, each  with  its  own  commutator;  but  these  are  made  unequal,  in 
the  ratio  of  5  to  3,  w'hich  is  done  to  enable  different  speeds  to  be 
produced.  The  controller,  a  diagram  of  which  is  given,  enables 
seven  different  speeds  to  be  produced  (three  of  these,  however,  are 
produced  with  different  dead  resistances  in  the  circuit),  two  of 
which  are  produced  by  cutting  out  completely  one  or  the  other  of 
the  windings  of  the  armature;  there  is  only  one  field,  which  is  al- 
ways in  circuit. 

AUTOMOBILES.  Hospitaller.  "Bui.  Soc.  Int.  des  Elec," 
July. — The  whole  of  this  large  issue  is  devoted  to  the  reprint  of  his 
recent  paper  before  that  society.  Other  references  to  abstracts 
have  already  been  given.  The  present  reprint  contains  many  illus- 
trations and  much  data  with  references  to  the  recent  competitive 
tests  in  Paris.  ' 

SUBMARINE  BOAT,— "Elek.  Anz.,"  Aug.  18.— A  brief  descrip- 
tion of  the  Sandor  Bak  submarine  boat. 

Installations,  Systems  and  Appliances. 

CHARGING  BV  CONTRACT,— -L'Knergic  Elec."  Sept,  i.— A 
short  article  giving  the  results  in  a  Swiss  station  where  both  the 
nii-ter  and  ihe  contract  system  were  used.  In  1896  there  were  750 
customers  using  meters  and  108  paying  by  the  contract  system;  the 
next  year  the  figures  were  648  and  471  respectively;  the  records 
show  that  the  expenses  had  greatly  increased,  while  the  receipts 
had  diminished. 

COST  OF  ELECTRICAL  ENERGY.  Haslam.  Lond.  "El'ty," 
Sept.  2. — The  beginning  of  an  article,  giving  tables  and  diagrams, 
which  he  has  compiled  largely  from  the  weekly  publications  in 
Lond,  "Lightning;"  they  refer  to  the  year  1897  and  to  English  sta- 
tions. 

COMMERCIAL  AND  BUSINESS  ASPECTS  OF  MUNICI- 
PAL SUPPLY.  Gibbings.  Lond.  "Elec,"  Sept.  9. — In  this  con- 
tinuation of  his  long  serial  he  mentions  briefly  other  methods  of 
charging,  and  begins  the  discussion  of  electric  motors,  their  appli- 
cation, eflect  on  the  day  load,  etc.,  referring  only  to  continuous-cur- 
rent motors.  He  gives  a  long  list  of  approximate  horse-powers 
required  for  various  classes  of  machinery  (they  appear  to  be  only 
rough  approximations). 

ELECTRIC  LIGHTING  AND  POWER  IN  VIENNA.— "Zeit, 
fucr  Kick.,"  Aug.  28. — Some  statistics  and  descriptions  of  (he  state 
'It  this  industry  in  that  city  for  the  year  1897.  It  is  followed  by  a 
short  article  on  the  present  state  and  the  prospects  of  the  cleclro- 
icchnical  industry  in  Germany. 

AUTOMATIC      PHASE      REGULATION.      Meyer.      "Elec 
Tech.,"  June  30. — An  article  in  which,  after  a  lopf?  introduction,  he 
describes  the  following  system  for  regulating  the  phases  of  aller- 
nriiing-currcnt  machines  automatically,  in  order  to  bring  them  to 
ronism  and  to  keep  them  from  getting  out  of  step  when  con- 
I  in  par.illrl.     A  phase  meter  is  connected  in  each  circuit,  so 
;  when  the  deflcrlion  in  one  phase  meter 
It  from  the  ollicrs,  a  circuit  containing  an 
'  ■       ■ .    .    .......    ,       :  ■  .  -1,  this  operates  a  starting  resistance  of  an- 
other motor,   whicli  operates  the  throttle  of  the   steam   engine   or 
rctridator  of    the  turliinr.     If  the  i>hasc  meter  be  constructed  so  as 
to  have  a  sufficiently  larf^c  torque  it  may  be  Uicd  directly  without 
the  int'rvcfit'.on  of  a  motor. 

EI'  '.    ARRESTER -"L'Elcc,"    Sept.    io.-.4,n    illus- 

♦"■att.;  .n    of    the   Alioth   syslrm.     There   arc  two  carbon 

plates  .1  .liiiii  distance  apart,  one  of  which  i<i  on  the  end  o(  a  lever 
connected  with  a  magnet:  the  liglitninK  bridges  this  aid  gap  and 


flows  through  the  magnet  which  moves  this  lever,  thus  breaking 
the  afc;  the  magnet  coil  is  shunted  by  a  saw-tooth  arrester.  It  is 
self-adjusting. 

CHRISTIANIA.— "Elek.  Zeit.,"  Sept.  8.— Tabular  reports  of  the 
operation  of  this  central  station  for  last  year. 


THE  ^MULTIPHASE  SYSTEM  FOR  CENTRAL  STA- 
TIONS. Kelley.  "Elec  Eng.,"  Sept.  22. — An  article  discussing 
the  requirements  of  a  single  system^  which  is  of  universal  applica- 
tion for  central  station  service  for  supplying  both  light  and  power, 
and  he  endeavors  to  show  that  the  multi-phase  system  is  the  only 
one  which  fills  these  requirements.  He  also  shows  the  now  well 
recognized  advantages  gained  by  the  use  of  a  few  large  transform- 
ers instead  of  numerous  small  ones.  Among  the  multiphase  sys- 
tems he  shows  that  the  three-phase  system  has  decided  advantages 
over  the  two-phase;  he  claims  that  the  interlinked  two-phase,  three- 
wire  system  has  proved  to  be  exceedingly  unsatisfactory  in  prac- 
tice, and  it  is  not  recommended.  The  three-phase  system  requires 
but  little  attention  to  keep  it  balanced. 

Wires,  Wiring  and  Conduits. 

GLASS  OR  PORCELAIN  INSULATORS.— "Jour,  of  El'ty," 
Aug. — A  discussion  iorming  part  of  the  proceedings  of  the  second 
annual  convention  of  the  Pacific  Coast  Electric  Transmission  Asso- 
ciation. Eastwood  explained  why  he  had  substituted  glass  for 
porcelain  insulators  on  the  Folsom  and  Sacramento  lines,  alter  hav- 
ing used  porcelain  for  some  time.  Everything  went  well  during 
tlfe  dry  weather,  but  trouble  began  with  the  fogs  and  storms  during 
the  winter,  when  much  difficulty  was  encountered  in  the  burning 
off  of  the  pins;  a  pin  almost  invariably  burnt  off  at  the  point 
where  the  lower  petticoat  came  into  contact  with  it,  and  in  nearly 
every  case  the  insulator  was  found  to  have  been  cracked  or  defect- 
ive in  the  (inter  petticoat;  these  were  replaced  by  carefully  selected 
ones,  the  pins  having  been  painted  with  P.  and  B.  paint,  after  they 
were  thoroughly  boiled  in  paraffin.  He  came  to  the  conclusion 
that  the  one  main  point  is  to  have  a  dry  place  between  the  line  and 
the  pin,  and  for  this  reason  he  chose  a  glass  insulator;  on  the  new 
line,  on  which  10,000  volts  are  used,  with  glass  insulators,  not  a 
single  pin  has  burnt  off.  The  glass  insulators  were  not  only  cheap- 
er than  porcelain  but  were  better  in  every  way;  they  are  sufficient- 
.  ly  strong  for  any  strains  that  will  ever  come  upon  them.  While 
porcelain  insulators  give  no  trouble  in  dry  weather,  they  were  not 
safe  in  wet  weather  With  19,000  volts.  Ensign  tested  insulators  for 
a  30,000-volt  line  and  he  thought  the  trouble  with  the  porcelain  in- 
sulators was  due  to  their  porosity;  he  could  not  find  one  of  glass 
large  enough  to  stand  the  potential  without  the  tie-wire  being  too 
near  the  pin,  and  he  was  therefore  forced  to  use  the  porcelain  insu- 
lators; these  measure  6.5  inches  across  the  bottom  by  about  4 
inches  from  the  tie-wire  across  to  the  bottom;  they  are  guaranteed 
not  to  penetrate  With  70,000  volts;  he  describes  a  method  of  testing 
them  by  inverting  them  in  a  trough  containing  a  liquid  connected 
to  one  pole  and  then  applying  the  other  pole  to  a  liquid  in  the  in- 
terior; 06.000  volts  between  the  tie-wire  and  the  pin  in  ordinary  dry 
weather  does  not  show  the  slightest  tendency  to  jump,  and  this  is 
lour  times  the  strain  they  will  receive.  The  same  insulators  tested 
for  rain  effects  showed  a  peculiar  phenomenon,  as  the  cucrent 
seems  to  follow  the  path  of  the  drop  to  the  cross  arms  rather  than 
to  jump  across  the  shorter  path  to  the  pin;  with  45,000  volts  and 
the  insulator  4  inches  above  the  arm,  he  could  detect  absolutely  no 
leakage.  In  the  laboratory  test  above  described,  in  which  the  insu- 
lators were  tested  inverted  in  the  liquid,  each  circuit  had  a  spark 
gap  of  one-sixteenth  of  an  inch  in  circuit;  when  an  insulator  broke 
down  a  red,  llaming  arc  was  produced;  some  15  to  17  per  cent,  of 
those  delivered  w-crc  thus  punctured.  lie  found  there  was  no  use 
in  testing  insulators  in  this  way  without  having  a  transformer  of 
suitable  capacity;  moreover  the  voltage  must  be  raised  gradually. 
While  he  is  satisfied  with  the  insulator  which  he  uses,  he  would  pre- 
fer glass  if  he  could  get  good  ones  large  enough  and  free  from 
cracks.  At  Telluridc  it  was  found  that  if  the  plant  was  shut  down 
during  a  rain  storm   it  would  not  start  up  again. 

SHIP  WIRING.— Lond.  "Elec.  Eng.,"  Sept.  9. — Answers  to  a 
request  to  describe  the  single-wire  system,  with  its  advantages  and 
disadvantages.  All  three  of  the  answers  agree  that  il  is  the  nega- 
tive pole  which  should  be  conneclod  to  (he  franiowork  of  the  ship. 

Electro-Physics  and  Magnetism. 

REGENF.R.'VTION  OF  FLUORICSCENT  SCREENS.  Vil- 
lard.  "L'I'A-lairage  Elec,"  Aug.  20.— An  abstract  of  a  French 
A.  A.  S.  paper.  When  the  platinocyanide  of  barium  screen  is  sub- 
jected to  the  action  of  Rontgen  rays,  its  lluorescence  diminishes  by 
degrees,  while  the  salt  becomes  porous;  by  exposing  it  for  a  quar- 
ter or  a  half  hour  to  the  direct  sunlight  its  properties  will  be  re- 
.stored.  He  endeavored  to  find  what  radi.ilioiis  this  regeneration 
is  due  to.  He  exposed  a  screen  to  a  spectrum  and  fouiid  that  the 
ultra-violet  radiations,  the  violet  and  nearly  all  of  the  bhu',  have  lit- 
tle or  no  action;  the  band  of  the  spectrum  Which  contains  the  most 
active  rays  are  those  between  510  and  480,  expressed  in  millionths 
of  n  millimeter;  it  is  therefore  not  the  rays  wliich  arc  most  eflfect- 
ivc  from  a  chemical  standpoint  which  arc  the  best  to  regenerate 
these  screens.  In  the  disrussii)n  Hroca  stated  that  the  first  band  of 
rays — namely,  llu'  viok-t,  blue,  etc— are  the  very  ones  which  licc- 
qucrel  found  were  so  important  in  the  phenomenon  of  lluorescence. 

ROKNTGKN  K.WS.  Remond  and  Noe.  "I.'Kclairagc  Elec." 
Aug,  20.— ,A  brief  al)stract  of  a  French  A.  A.  S.  paper.  It  appears 
that  tlicy  found 'that  the  .static  machine  is  best  and  especially  the 
Noe  uiii|iolar  machine,  which   in  a   modification  of  the   Carre,     It 
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seems  that  tlic  niaximuiu  output  is  obtained  when  the  positive  pole 
is  connected  to  eartli.  They  claim  that  the  positive  pole  of  the 
source,  the  subject,  the  operator,  the  instruments,  ete.,  should  all 
be  connected  to  the  earth  with  the  greatest  care,  and  in  that  case 
the  subjec'  will  not  feel  any  ill  effects. 

CATHODE  RAYS  AS  CURRENT  PATHS.  Wiedemann  and 
Wehnelt.  "Mitt.  Phys.  Inst.  Erlangeu,"  March;  abstracted  in  Lond. 
"Elec,"  Sept.  9. — They  appear  to  have  <;stablished  the  fact  that  the 
great- resistance  opposed  to  the  discharge  by  the  darU  cathode  space 
is  greatly  diminished  as  soon  as  the  cathode  rays  unite  the  cathode 
and  the  anode;  cathode  rays,  in  fact,  form  a  sort  of  conductor,  pen- 
etrating the  dark  space.  They  also  used  Rontgen  and  ultra  violet 
rays,  but  could  obtain  no  diminution  in  the  resistance.  They  con- 
clude that  it  is  only  the  paths  of  the  cathode  rays  which  are  con- 
cerned in  the  discharge  through  the  cathode  space;  it  does  not  fol- 
low, however,  that  the  cathode  rays  perform  the  same  function  out- 
side of  the  dark  space. 

MUTUAL  REPULSION  OF  CATHODE  BEAMS.  Wiede- 
mann and  Wehnelt.  "i\Iitt.  Phys.  Inst.  Erlangen,"  March;  ab- 
stracted briedy  in  Lond.  "Elec,"  Sept.  9. — Crookes.  in  his  earlier 
work,  believed  that  two  parallel  cathode  beams  were  bent  aside  by 
mutual  repulsion;  the  present  authors  repeated  an  experiment  made 
by  Weber,  which  the  latter  claims  confirms  this  repulsion,  but  they 
obtained  the  opposite  result;  under  favorable  circumstances  the  rays 
can  be  distinctly  seen  cutting  each  other  in  straight  lines  without  a 
trace  of  mutual  repulsion. 

CROOKES'  CROSS.  Villard.  "L'Eclairage  Elec."  Aug.  20.— 
An  abstract  of  the  French  A.  A.  S.  paper.  In  one  of  the  well- 
known  Crookes  experiments  a  metallic  cross  is  placed  in  a  beam  of 
cathode  rays  and  a  shadow  is  formed  on  the  end  of  the  tube;  when 
the  cross  is  then  renioved  a  brilliant  cross  will  appear  on  a  darker 
background,  where  the  former  shadow  was.  Villard  explains  this 
by  assuming  an  increase  of  temperature  of  the  glass,  and  describes 
experiments  to  show  this. 

TRANSFORMATION  OF  X-RAYS  BY  DIFFERENT  BOD- 
IES. Hurmuzescu.  "L'Eclaii-age  Elec,"  Aug.  20. — An  abstract  of 
a  French  A.  A.  S.  paper.  He  describes  experiments  which  show 
that  the  effect  of  the  discharge  of  an  electroscope  by  transformed 
rays  has  no  relation  whatever  with  the  opacity  of  the  bodies  to  X- 
rays. 

CATHODE  RAYS.  Geitler.  "Wied.  Ann.,"  April;  abstracted  in 
"L'Eclairage  Elec,"  Sept.  3. — .\n  article  on  the  electric  and  mag- 
netic dispersion  of  cathode  rays. 

SIMPLE  CATHODE  R.VyS.  Goldstein.  "L'Eclairage  Elec," 
Sept.  3. — An  Academy  paper  replying  to  a  recent  one  by  Des- 
landres. 

DIFFUSION  OF  CATHODE  R.\YS.  Villard.  "L'Eclairage 
Elec,"  Aug.  27. — An  Academy  paper. 

CATHODE  RAYS  AND  CELESTIAL  PHENOMENA.  Des- 
landres.  "L'Eclairage  Elec,"  Sept.  3. — An  Academy  paper  on  a 
simple  explanation  of  some  celestial  phenomena  by  cathode  rays. 

ELECTRIC  DISCHARGE  IN  RAREFIEd'  GASES.  Wien. 
"Wied.  Ann.,"  65,  p.  440;  abstracted  in  the  "Elek.  Zeit.,"  Aug.  18. — 
Descriptions  of  experiments. 

VELOCITY  OF  ELECTRIFIED  PARTICLES.  Buisson. 
"L'Eclairage  Elec,"  Aug.  27. — .An  Acadeiny  paper  on  the  measure- 
ment of  the  velocity  of  electrified  particles  in  the  discharge  by  ultra 
violet  light. 

RATIO  OF  CHARGE  TO  MASS  OF  ION.  Schuster.  "Wied. 
Ann.,"  No.  8;  abstracted  in  the  Lond.  "Elec,"  Sept.  9. — In  1884  he 
showed  that  the  ratio  of  the  charge  carried  by  the  ion  to  its  mass 
may  be  deduced  from  the  curvature  of  the  cathode  rays  in  a  mag- 
netic field;  in  a  subsequent  reconsideration  the  results  revealed  sev- 
eral sources  of  error.  If  the  ions  or  electrodes  concerned  in  lumi- 
nous radiations  and  in  cathode  rays  are  identical  in  mass,  such  a 
result  as  he  points  out  would  have  a  profound  effect  on  the  progress 
of  physical  science. 

EXPERIMENTAL  STUDY  OF  THE  ELECTRIC  SPARK. 
Leduc.  "L'Eclairage  Elec,"  Aug.  20. — An  abstract  of  a  French 
A.  A.  S.  paper.  He  used  the  photographic  process;  on  the  reverse 
side  of  the  plate  was  placed  an  electrode  of  tin-foil,  while  the  other 
pole  was  connected  with  the  sphere  placed  on  the  sensitive  side; 
the  photographic  registering  was  very  fine  in  all  the  details. 

EFFECT  OF  SILENT  DISCH.\RGE  ON  AIR.  Shenstone 
and  Evans.  Lond.  "Elec  Rev.,"  Sept.  g. — An  abstract  of  the 
Chemical  Society  paper  concerning  the  production  of  ozone  and 
nitrogen  compounds  in  air,  an  abstract  of  which  was  noticed  in  the 
"Digest"  March  26  (see  also  April  16"). 

ELECTROMOTIVE  BEH.WIOR  OF  CHROMIUM.  Hittorf. 
Lond.  "Elec.  Rev.,"  Sept.  9. — An  abstract  of  the  article  noticed  in 
the  "Digest"  May  20. 

FLUORESCENCE  AND  PHOTO-ELECTRIC  PROPER- 
TIES. Schmidt.  "Wied.  Ann.,"  April;  abstracted  in  "L'Eclairage 
Elec."  Sept.  ,s. — .■\n  article  on  the  relation  between  fluorescence 
and  photo-electric  properties. 

LIGHT  EMISSION  OF  ELECTRODES  IN  ELECTRO- 
LYTES. Braun.  "Wied.  Ann.,"  65,  p.  361 ;  abstracted  in  the 
"Elek.  Zeit.."  .Aug.  18. — In  experimenting  with  the  transformation 
of  alternating  into  continuous  currents  by  means  of  aluminum  elec- 
trodes, he  found  that,  in  the  dark,  tlie  active  surfaces  of  the  elec- 
trodes developed  a  yellowish  red  light,  covering  the  whole  plate; 
when   the   current   was   greater   blue   sparks   were   seen   at   various 


points.  With  a  small  piece  of  foil  or  wire  the  rotating  mirror 
showed  a  succession  of  bright  images,  the  light  being  produced 
with  that  impulse  which  leads  hydrogen  to  that  plate;  similar  etiecu 
may  be  produced  with  magnesumi  and  zmc,  the  zinc  being  the 
anode;  but  the  latter  will  only  convert  o.i  ampere  out  ot  3  amperes 
into  continuous  current. 

ORIGIN  OF  ELECTRICITY  OF  CONTACT.  Christiansen. 
"Wied.  Ann.,"  62,  p.  545;  abstracted  at  some  length,  with  illustra- 
tions, in  "L'Eclairage  Elec,"  Aug.  20. — He  describes  researches 
made  to  determine  the  origin  of  electricity  of  contact. 

ELECTRIC  ENDOSMOSE.— "Wied.  Ann.,"  63,  p.  3-'4;  ab- 
stracted in  "L'Eclairage  Elec,"  Sept.  10. — Descriptions  of  experi- 
ments. 

ELECTRIC  WAVES.  Latrille.  "Wied.  Ann.,"  65,  p.  40S;  ab- 
stracted in  the  "Elek.  Zeit.,"  Aug.  iS. — He  describes  experiments 
made  with  electric  waves,  passing  through  adjustable  slots.  He 
found  that  a  slot  produced  a  polarizing  action  on  electric  waves,  so 
that  it  is  chiefly  the  component  perpendicular  to  it  which  is  allowed 
to  pass  through;  the  amount  of  energy  transmitted  increases  irreg- 
ularly with  the  size  of  the  slit;  when  a  coherer  is  used  in  these  ex- 
periments it  will  act  more  energetically  when  it  is  parallel  to  the 
waves  than  when  perpendicular  to  it. 

ELECTRIC  WAVES.  Barton.  "Phil.  Mag.,"  Sept.— An  article 
on  the  attenuation  of  electric  waves  along  a  line  of  neglig'ible  leak- 
age. 

ELECTROMAGNETIC  WAVES.  Gutton.  "L'Eclairage 
Elec,"  Aug.  27. — An  Academy  paper  on  the  passage  of  electro- 
magnetic waves  from  a  primary  to  a  secondary  wire  which  is  par- 
allel to  it. 

PRODUCTION  OF  HIGH-FREQUENCY  CURRENTS. 
Meyer.  "Elec  Tech.,"  July  31. — A  suggested  method  for  avoiding 
the  necessity  of  a  spark  gap  in  the  usual  form  of  apparatus  like  that 
of  Tesla;  this  spark  gap  represents  a  great  loss  of  energy  and  di- 
minishes the  efficiency.  Instead  of  the  spark  gap  he  uses  resist- 
ances of  bismuth,  which  are  inserted  in  the  circuit  parallel  to  a  con- 
denser, and  are  placed  in  the  air  gap  of  an  oscillating  magnetic  field, 
which  varies  the  resistance  of  the  bismuth,  thus  producing  varia- 
tions in  the  current;  this  magnet  is  either  excited  from  a  separate 
source  or  from  the  same  source  as  that  of  the  original  alternating 
current;  in  order  to  increase  the  frequency  of  the  variations  of  the 
bi>nnith  a  condenser  is  placed  in  the  circuit  of  the  magnet.  A  se- 
lenium cell  under  the  action  of  light  might  also  be  used  in  place  of 
the  bismuth. 

REDRESSERS.  Janet.  "L'Eclairage  Elec,"  Aug.  27.  and 
"L'Elec,"  Sept.  10. — An  abstract  of  an  Academy  paper.  In  a  pre- 
vious note  (see  "Digest"  Aug.  6,  under  Electro-physics)  he  dis- 
cussed the  action  of  a  redresser;  in  the  present  note  he  gives  the  ex- 
perimental results  to  which  he  arrived.  His  conclusion  is  that  in 
monophase  redressers  it  is  essential  to  specify  the  nature  of  the  volt- 
meter used  to  measure  the  voltage,  as  the  current  may  be  undulat- 
ing; in  polyphase  redressers  this  is  not  necessary. 

GRAPHICAL  CALCUL.A.TION  OF  ALTERNATING  CUR- 
RENTS. Guye.  "L'Eclairage  Elec,"  Sept.  3. — The  continuation 
of  his  long  article  (see  "Digest"  June  18).  The  article  is  in  the  na- 
ture of  a  treatise  on  the  subject. 

CLARIFYING  TURBID  SOLUTIONS.  Spring.  "Zeit.  f. 
Elektiochemie."  .Aug.  25;  abstracted  briefly  from  the  "Chem.  Zeit." 
— If  a  current  is  passed  through  pure  water  in  which  are  sus- 
pended very  fine  particles  of  materials  wh'ich  are  not  electrolytes 
the  solution  will  become  clear;  the  current  may  be  quite  weak  pro- 
vided the  voltage  is  sufficiently  high.  He  explains  this  by  assum- 
ing that  the  particles  suspended  in  the  liquid  are  in  a  certain  electri- 
cal condition,  which  prevents  them  from  uniting  altogether  and 
falling  to  the  bottom;  a  current  disturbs  this  condition,  discharges 
them,  causing  them  to  collect  together  in  large  masses  and  sink  to 
the  bottom. 

THERMOPHONY.  Braun.  "Wied.  Ann.."  65,  p.  3S8;  abstract- 
ed in  the  "Elek.  Zeit.,"  Aug.  18. — If  acoustic  vibrations  are  to  be 
produced  by  periodic  changes  of  temperature  which  produce  oscil- 
k.ting  currents  as  in  the  thermophone  of  Preece,  or  in  the  Simon 
arc.  the  present  author  states  that  it  is  'necessary  to  superpose  a  con- 
tinuous current  on  to  the  oscillating  current.  He  describes  an  ex- 
pel iment  made  to  prove  this;  the  sound  was  greater  when  this  con- 
tinuous current  was  increased. 

LAW  OF  INDUCTION.  Westberg.  "Elek.  Zei>.."  -\ug.  18.— 
A  long  communication  in  reply  to  the  recent  suggestion  by  Bres- 
lauer  (see  "Digest"  Aug.  20).  He  claims  that  this  new  law  is  easily 
reducible  to  the  old,  which  latter,  furthermore  is  better,  as  it  gives 
quantitative  results  and  is  of  general  application.  He  show^s  that 
the  two  older  laws  are  not  fundamentally  different,  as  they  are  really 
identical,  being  merely  different  statements  pf  the  same  law;  both 
mijst  always  lead  to  the  same  results,  and  are  applicable  in  all  cases. 
The  case  pointed  out  by  Breslauer.  in  which  he  claims  they  have 
failed,  are  due  to  his  error  in  applying  them;  this  is  further  ex- 
pla'ined  and  other  illustrations  are  given. 

THE  THEORIES  OF  LORENTZ  AND  LAR^fOR.  Lienard. 
"L'Eclairage  Elec."  .\ug.  20  and  27. — .\  long  mathematical  article 
on  these  two  theories. 

LIGHT  AND  MAGNETIC  FIELDS.  Righi.  "L'Eclaira.ge 
Elec."  .-Xug.  27. — .An  .Academy  paper  on  the  absorption  of  light 
bv  a  bodv  placed  in  a  magnetic  field. 

ACTION  OF  MAGNETISM  ON  THE  SPECTRUM.  Van 
.'\ubel.     "L'Eclairage  Elec,"  Sept.  3;    abstracted    from    "Jour,  de 
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Physique."  July.— An  article  on  the  action  of  magnetism  on  the 
spectra  of  gas. 

ZEEMAN  PHENOMENON.  Becquerel  and  Deslanders. 
"L'Eclairage  Elec,"  Aug.  20.— An  Academy  paper  on  some  new  ob- 
servations. 

MAGNETO  STRICTION.  Nagaoka  and  Honda.  "Phil, 
^lag.."  Sept. — A  long  article  describing  an  investigation  to  deter- 
mine the  effect  of  hydrostatic  pressure  on  the  magnetization  of  iron 
and  nickel  and  to  find  whether  there  exist  reciprocal  relations  be- 
tween the  effects  of  compression  and  the  volume-change  by  mag-  , 
nctization:  also  to  examine  Kirchhoff's  theory  of  magneto-striction. 
They  found  that  magnetization  produced  a  minute  increase  of  vol- 
ume' in  iron  and  a  diminutive  in  nickel;  also  that  a  dimmution  of 
volume  by  hydrostatic  pressure  produces  a  minute  decrease  of  mag- 
netization in  iron  and  an  increase  in  nickel.  They  rdso  find  that 
there  are  no  serious  discrepancies  between  theory  and  experiment 
in  connection  with  Kirchhoff's  theory. 

EL!  CTROMAGNETS.  Fery.  "E'Eclairage  Elec."  Aug.  20. 
An  abstract  of  a  French  A.  A.  S.  paper.  He  made  experiments  in 
order  to  find  what  dimension.^  3ho:ild  be  given  to  the  pole  pieces  in 
•'itdtr  that  the  tractive  force  should  vary  iittle  with  the  distance,  or 
on  the  ronf-arv.  vary  rapidly.  The  armature  w.-^.s  suspended  from 
the  arms  of  a  balance  and  separated  from  the  magnet  by  pieces  of 
glass  of  known  thickness,  and  in  this  way  the  tr;;clivc  force  at  dif- 
ferent distances  was  measured.  The  results  are  given  in  a  table, 
and  his  conclusions  are  that  narrow  poles  should  be  used  when  it 
is  desired  to  obtain  great  tractive  force  or  a  great  power  for  a  small 
displacement  of  the  armature;  if,  on  the  contrary,  it  is  desired  to 
move  the  armature  thfongh  a  great  distance  it  is  be'^t  to  make  the 
pole  pieces  very  wide. 

CHANGE  CF  LENGTH  ACCOMPANYING  MAGNETIZA 
TION.  Rhoads.  ''Phys.  Rev.."  Aug.— An  article  on  the  effect  of 
the  fibrous  structure  of  sheet  iron  on  the_.changes  in  length  accom- 
panying magnetization,  and  describing  an  extended  series  of  ex- 
perim.ents.  From  the  results  he  finds  that  changes  of  volume  which 
take  place  in  iron  wire,  sheet  iron.  etc..  when  magnetized,  may  be 
due  to  the  fibrous  structure  of  the  iron. 

MOTION  OF  A  STEEL  BALL  AROUND    A    MAGNETIC 
POLE.     Wood.     "Phys.   Rev."   .■\ug.-  -An   experimental  study   of 
the  orbit  of  a  ball  moving  in  different  planes  over  a  magnet  pole. 
Electro-Chemistry  and  Batteries. 

CALCIDUM  IN  LECI.ANCHE  CELLS.— "Elek.  Anz.."  Sept. 
n. — The  results  of  tests  made  by  Dettmar,  of  the  material  called 
"salmiakcalcidum,"  made  bj'  Bussi;  in  Hanover,  as  a  substitute  for 
the  usual  sal  ammoniac  in  the  Lcclanclie  cells.  Two  identical  cells 
were  used,  one  containing  the  usual  and  the  other  the  new  solution. 
and  they  were  discharged  in  series  for  forty-five  days.  On  open 
circuit  they  had  practically  the  same  voltage;  they  were  discharged 
through  a  resistance  of  10  ohms.  Some  of  the  ten  daily  readings 
on  closed  circuits  are  given  in  a  table,  and  they  show  that  the  volt- 
age of  the  cell  with  the  new  solution  was  appreciably  higher;  the 
v.att  hours  at  different  periods  are  also  given  and  show  that  in  the 
first  fifteen  days  the  number  was  25  per  cent,  higher  for  the  cell  with 
the  new  solution,  in  thirty  days  30  per  cent.,  and  in  forty-five  days 
"\  er  33  per  cent.  A  note  by  Busse  states  that  on  taking  these  two 
<'tlls  apart  after  the  test  the  zinc  which  was  in  the  sal  ammoniac  so- 
lution had  a  hard  crust  of  oxide  and  was  eaten  with  holes,  while 
that  in  the  other  cell  was  bright  and  smooth,  (flhe  composition 
01  this  new. compound  is  not  given,  nor  was  it  stated  in  previous 
nr.tices  that  have  been  published.  Its  composition  seems  to  be  kept 
secret.) 

NEW  TRANSITION  CELL,  Cohen.  "Elec.  Rev.."  Sept.  9.— 
Abstracts  of  three  of  his  papers  from  the  "Zeit.  Phys.  Chem.,"  Vol. 
'i-  PP-  53  and  5.15,  Vol.  25.  p.  300.  In  the  first  he  describes  an  elec- 
ti  ical  method  for  the  determination  of  transition  points;  in  tlie 
second,  together  with  Bredig,  he  introduces  a  slight  alteration  in 
the  apparatus,  using  only  one  saturated  solution;  in  the  third  he  dis- 
cusses the  results  given  by  another  class  of  cells. 

ELECTROLYTIC  OXYGEN  AND  HYDROGEN.— "L'Ener- 
gie  Elec,"  Sept.  I. — A  few  figures  concerning  the  plant  at  Oloron, 
where  both  gases  are  produced  cicctrolytically,  the  source  of  power 
being  a  waterfall.  At  first  the  attempt  was  made  to  generate  the 
Ka-ies  at  a  pressure  of  120  alniosphercs,  at  which  (hey  are  shipped; 
the  current  was  50  amperes  at  2.8  volts;  this  was  al)andoned,  how- 
<  vcr.  on  account  of  the  danger  due  to  the  heating  of  the  conductors 
in  the  gas  under  pressure;  ihcy  arc  now  generated  at  low  pressure. 
One  ampere  hour  generates  0.4  liter  of  hydrogen  and  0.2  liter  of 
oxygen;  to  product  one  cj.  m.  of  oxygen  requires  I2.S  ampere 
hours,  or  if  both  gases  arc  used,  4.16;  the  power  costs  $10  |jer 
horse-power  per  year,  which  makes  the  cost  lor  power  alone  0.25 
cinl  .  per  cu.  in.  of  oxygen;  bill  this  is  only  a^ .small  portion  of  the 
total  cost.  One  of  the  atlvanlagi's  seems  to  be  ihat  the  gases  are 
much  purer  than  those  obtained  by  other  processes. 

HKKYI.I.irM.     Lebaii.     "i:iektr<ichem.    Zeit,"    Sept.— .\  short 
ririirlc  ill   ,..1m,  Ii  lir  ih-'icribes  how  ihis  metal  and  its  alloys  can  be 
lily.     For  the  electrolyte  he   uses  the   sodium 
.1  j.ounds;  these    arc  placed  in  a  nickel  crucible 

X  li'ili  ;iii'<wer<<  ;ii  the  m-Ballvc  pfile,  while  llie  positive  elcclrodc  is  a 
plate  or  rod  of  carbon;  the  salt  is  firM  fused  wilh  cxicrnally  applied 
h'-al  and  the  circuit  is  then  cjrised,  after  which  the  electrolyte  re- 
m.-iins  fused;  a  current  of  20  amperes  at  So  volts  was  user!.  The 
<lciisily  of  cryslaltizcd  bcrylliuin  is  1.73.  He  also  shows  how  the 
copper  alloy  of  ihis  metal  may  be  obtained. 


DESILVERIZING  LEAD.— "Cosmos,"  Sept.  3.— An  illustrated 
description  of  the  Tommasi  process;  references  to  other  descrip- 
tions have  already  been  given. 

CY^ANIDE  PROCESS.  Pauli.  "2eit.  f.  Elektrochemie,"  Sept. 
I. — A  short  article  showing  the  increasing  application  of  the  Sie- 
mens and  Halske  process  in  South  Africa. 

ELECTROLYTIC  PRODUCTION  OF  PERCHLOR.ATES. 
— "Elek.  Anz.,"  Sept.  i. — A  brief  discussion  of  the  recent  researches 
of  Foerster  and  Winteler.  in  which  they  determined  the  conditions 
for  the  production  of  potassium  and  sodium  perchlorate. 

PURIFYING  WATER  WITH  OZONE.— "L'Elec,"  Sept.  10. 
—A  note  stating  that  the  town  of  Blankenberghe,  in  Belgium,  is  to 
have  its  drinking  water  purified  by  ozone  generated  electrically. 
After  being  "disinfected"  and  filtered  it  is  treated  in  the  ozone  ster- 
ilizers. The  quantity  treated  is  to  be  1000  cu.  m.  per  day,  and  this 
is  said  to  require  55  horse-power;  the  Tyndal  system  is  to  be  used; 
the  plant  is  to  cost  about  $66,000. 

ACTION  OF  ELECTROLYTIC  ZINC  ON  DYES.  Binz. 
"Zeit.  fuer  Elek.,"  Sept.  i. — An  article  on  the  action  of  electrolyti- 
cally  prepared  zinc  or  dye  stuffs,  more  particularly  on  indigo. 

ELECTROLYTIC  REDUCTION  OF  AROMATIC  BODIES. 
Elbs  and  Kopp.  "Zeit.  f.  Elektrochemie,"  Sept.  i. — Descriptions 
of  experiments. 

REDUCTION  OF  NITRO-TOLUIDINS.  Elbs  and  Schwarz. 
"Zeit,  f.  Elektrochemie."  Sept.  I. — An  article  describing  researches. 
SYNTHESIS  OF  SUGAR,  Slosse.  "Zeit.  f.  Elektrochemie," 
Aug.  25. — An  abstract  of  a  paper  read  before  a  Belgian  Society  of 
Chemists.  By  subjecting  a  mixture  of  dry  carbonic  oxide  with 
double  the  volume  of  pure  dry  hydrogen,  in  a  Berthelot  ozonizer 
to  a  dark  discharge,  a  crystallized  body  was  formed,  which  had  all 
the  properties  of  sugar.  In  a  similar  way  from  carbonic  oxide  with 
a  double  volume  of  pure  dry  ammonia  he  obtained  urea. 

CALCIUM  CARBIDE  PLANT  AT  INGLETON.  Matthews. 
Lond.  "Elec,"  Sept.  g. — A  short,  illustrated  description  of  .  this 
plant,  which  has  iust  been  started.  There  are  two  furnaces  and  one 
dynamo  of  120  kilowatts,  driven  by  hydraulic  power;  the  Pictet  sys- 
tem is  the  one  used:  the  chief  feature  of  this  is  that  the  waste  gases 
of  the  furnace  and  the  heat  obtained  by  the  combination  of  the  hy- 
drogen and  the  oxygen  with  the  carbon  are  made  to  do  the  work 
of 'raising  the  lime  to  a  temperature  of  liquefaction  and  supplying 
the  latent  heat  of  liquefaction,  thus  requirin.g  the  arc  to  supply  only 
the  very  high  temperature  heat  required  for  the  dissociation  of  the 
time  and  the  combination  of  the  calcium  and  the  carbon. 

SOLUTIONS  OF  PLATINUM  AND  GOLD.  Margules. 
"Wied.  Ann.."  June;  abstracted  in  "L'Eclairage  Elec,"  Sept.  10. — 
He  show's  that  these  metals  may  be  dissolved  in  liquids  in  which 
ihey  are  not  ordinarily  soluble  by  using  the  high-voltage  current 
produced  by  breaking  an  induction  circuit  periodically. 

ELECTROLY'SIS  OF  PLATINUM  CHLORIDE.  Kohl- 
rau^h.  "Wicd.  Ann.."  63,  p.  423;  abstracted  in  "L'Eclairage  Elec," 
Sept.  10. — A  careful  investigation  of  the  electrolysis  of  this  sjlt  in 
connection  with  which  hydrogen  is  produced. 

CONDUCTIVITY  OF  ELECTROLYTES.  Kohlrausch,  Hol- 
born  and  Diesselhorst.  "Wied.  Ann.,"  March;  abstracted,  with 
some  of  the  data,  in  "L'Eclairage  Elec,"  Sept.  10. — They  reduce  the 
conductivity  of  electrolytes  to  uniform  and  standard  terms.  Other 
abstracts  have  already  been  referred  to. 

CONDUCTIVITY  OF  DILUTE  SOLUTIONS.  Schaller. 
"Zeit.  f.  Elektrochemie."  Aug.  2,-;;  abstracted  from  the  "Zeit.  Phys. 
Chem,."  25.  p.  .407, — Determinations  of  tlie  conductivity  of  a  num- 
ber of  dilute  solutions  at  temperatures  up  to  too°  C;  a  large  num- 
ber of  the  results  are  reproduced  in  the  abstract. 

POLARIZATION  OF  THIN  MEMBRANES.  Nernst  and 
Scott.  "Wied.  .Ann.."  63.  p.  386;  abstracted  in  "L'Eclairage  Elec," 
Sept.  10, — TIicv  discuss  the  action  of  such  membranes. 

FRACTIONAL  DIS.SOCIATION  OF  ORG.-XNIC  ACIDS. 
Smith,  "Zeit,  Phys.  Chem,,"  25,  p.  144  and  I03;  abstracted,  with  a 
fuII-pagc  table,  in  the  "Zeit.  f.  Flckfrochemio,"  Sept.  i. — The  results 
of  extended  researches  on  the  fractional  dissociation  of  bi-basic  or- 
ganic acids. 

ELECTROLVriC  ,'\ND  I'l  K  iTOl.VTIC  Rl'.DUCTION. 
P)ach.  "Jour.  Russ.  Phys.  Chem.  Ges.."  .10.  n,  207;  abstracted  in 
the  "Zeit.  f.  Elektrochemie."  Sept,  i. — Descriptions  of  researches  on 
(he  connection  between  the  usual  electrolytic  and  the  photolytic  re- 
duction of  carbonic  acid.  He  draws  the  conclusion  that  the  re- 
duction of  carbonic  acid  in  plants  is  probably  caused  Iiy  the  eloc- 
trolvtic  i)roress  produced  by  the  ravs  of  the  sun. 

DETERMINING  THE  COF.FFICIKNT  OF  DISSOCIA- 
TION. I.oewenherz.  "Zeit.  Phys.  Chem.,"  25,  p.  .^85;  abstracted 
in  the  "Zeit.  f.  ICIeklrochcmie,"  Sept.  i. — .\  description  of  a  purely 
chemicnl  method. 

TR.ANSI'ORTATfON  OF  IONS.  Kmuniol.  "Wie.l  Ann," 
.\()ril;  abstracted  in  "L'l'.clairage  Elec,"  .Sept,  10. — .'\n  article  on 
the  traiisnnrtation  of  ions  in  very  dilute  solutions  of  zinc  and  cad- 
iniiun  salts. 

ELhrTROLVTIC  PHENOMENON.  Del  I'n.p"'^'"  .  "Zeit.  f. 
Elektrochemie,"  Aug.  25.— Descriptions  of  some  experinu-iils  in 
which  111'  electrolvzed  a  concentrated  solution  of  potash  between 
iron  electrodes  when  an  isolated  nlate  nf  iron  or  glass  filling  the 
viile-  of  the  vessel  closely  was  grridii.illv  drnressed  iiiln  liipiid  from 
the  top  between  the  electrodes,  thus  cf)ni|>elling  the  I'lnrcnt  In  pass 
underneath  the  edge  of  it.     The  results  showed  that  tin'  vnhage  in 


October  8,  1898. 


XME    ELECTRICAL     WOKLD 


375 


creased  as  the  plate  was  depressed,  and  if  the  current  was  sufficient- 
ly great  gas  was  formed  on  the  isolated  diaphragm.  No  conclu- 
sions of  importance  seem  to  be  drawn. 

Units,  Measurements  and  Instruments. 

WESTON  STAND.VRU  CELL.  Kohn.stamm  and  Cohen. 
■'Wied.  Ann.,"  65,  p.  344;  abstracted  in  the  "Elek.  Zeit.,"  Aug.  l8. 
— At  20"  C.  this  has  an  e.  m.  f.  of  i.oigo;  the  temperature  coefticient 
is  also  given,  but  the  cell  behaves  irregularly  between  zero  and  15^' 
C,  ;ind  the  formula  is  therefore  limited  to  between  15°  and  25°, 
They  endeavored  to  show  that  these  irregularities  arc  due  to  the 
formation  of  crystals  in  the  bottom  of  the  cell.  They  conclude 
that  the  cell  should  only  be  used  above  this  temperature  of  15°  C; 
if  it  is  cooler  than  this  the  cell  should  first  be  warmed  for  several 
hotirs;  if  this  precaution  is  used  the  Weston  cell  is  a  standard  which 
in  every  respect  is  to  be  preferred  to  the  Clark  cell. 

NEW  SECONDARY  STANDARD  OF  LIGHT.  Blondel. 
"L'Eclairage  Elec."  Aug.  20. — A  brief  abstract  of  a  French 
A.  A.  S.  paper.  There  are  two  objections  to  the  use  of  the  amyl 
acetate  standard  in  France;  one  is  that  the  liquid  must  be  bought 
in  Germany,  and  the  other  is  the  difficulty  in  making  measure- 
ments when  there  is  the  slightest  current  of  air  in  circulation.  He 
therefore  suggests  as  a  modification  to  use  a  chimney  and  to  burn 
a  mixture  of  absolute  alcohol  and  crystallizable  benzine,  which  are' 
easy  to  prepare  from  commercial  products;  these  two  liquids  have 
the  same  density  and  boiling  point,  and  are  equivalent  in  their 
light-producing  properties  to  amyl  acetate.  The  chimney  is  made 
of  a  blackened  cylinder  of  metal,  having  two  small  wintlows  with 
oblique  panes  of  glass,  so  that  there  shall  be  no  internal  reflec- 
tions, as  there  are  in  glass  chimneys. 

STANDARD  OHMS  OF  THE  REICHSANSTALT.  Jaeger 
and  Kahle.  "Wied.  Ann.,"  March;  abstracted  in  "L'Eclairage 
Elec,"  Sept.  10. — An  abstract  of  their  report,  which  has  already 
been  noticed. 

POTENTIOMETERS.  Gosselin.  "Bull.  Soc.  Int,  des  Elec," 
June. — A  reprint  of  a  long,  illustrated  paper  before  that  society, 
describing  the  principles  and  application  of  the  potentiometer,  and 
giving  illustrated  descriptions  ot  various  forms  of  commercial  in- 
struments, especially  those  made  in  England,  where  they  are  used 
so  largely. 

*  OSCILLOGRAPHS.  Blondel.  "L'Eclairage  Elec."  Aug.  20.— A 
brief  mention  of  a  French  A.  A.  S.  paper.  The  word  oscillographs 
was  given  by  him  to  galvanometers  for  very  rapid  oscillations.  In 
the  present  paper  he  completes  the  theory  of  these  apparatus  and 
describes  recent  perfected  forms.  The  double  form,  the  natural 
period  of  oscillations  of  which  exceeds  5000  per  second,  maj'  be 
used  to  see  directly  and  to  .register  photographically  the  instanta- 
neous voltage  and  current  curves  of  alternating  currents:  the  syn- 
chronous motor  requires  only  0.5  ampere.  A  complete  description 
is  promised  in  that  journal. 

MEASURING  OSCILLATIONS  OF  A  LONG  PERIOD. 
Birdman.  Wied.  Ann..  April:  abstracted,  with  illustrations,  in 
"L'Eclairage  Elec,"  Sept.  10. — He  describes  a  method  of  measur- 
ing them.  ■  ' 

MEASURING  MAGNETIC  INCLINATION  AND  INTEN- 
SITY. Meyer.  "Wied.  Ann.."  April;  abstracted,  with  illustra- 
tions, in  "L'Eclairage  Elec."  Aug.  20. — He  describes  a  new  meth- 
od of  measuring  the  magnetic  inclination  and  the  intensity  of  the 
horizontal  component. 

APPARATUS  FOR  MEASURING  VARIATIONS  IN 
EARTH'S  MAGNETISM.  Heydweillcr.  "Wied.  Ann.."  April: 
abstracted  in  "L'Eclairage  Elec."  Aug.  20. — He  describes  some 
new  apparatus  for  studying  the  difTerent  variations  of  the  field  of 
the  earth's  magnetism. 

MERCURY  INTERRUPTER.  Hauswaldt.  "Wied.  Ann.,"  p. 
479:  abstracted,  with  the  illustration,  in  "Elek.  Zeit.."  Aug.  18. — He 
suggested  an  improvement  in  which  the  radial  arms  are  not  made 
straight,  but  are  bent  near  the  end  to  nearly  a  right  angle;  more- 
over, they  are,  of  silver,  instead  of  platinum,  and  are  sharpened  on 
both  edges:  the  ends  must  be  broad  and  not  pointed.  Water 
should  in  no  case  be  used  over  the  mercury,  but  it  should  be  re- 
placed with  pure,  white,  paraffin  oil. 

NEUTRALIZING  FRICTION  IN  ALTERNATING  CUR- 
RENT MOTOR  METERS.— "Zeit.  fuer  Elek.."  Sept.  ir.— An  il- 
lustrated description  of  the  device  used  by  the  Siemens  &  Halske 
Company.  The  object  is  to  give  the  revolving  drum  a  slight 
torque  when  there  is  no  current  in  the  series  coil.  Besides  the 
series  and  shunt  coils  there  is  a  third. symmetrical  coil  around  the 
iron  of  the  field  of  the  motor,  and  this  is  short-circuited:  with  a 
resistance  in  this  circuit  the  current  can  be  so  adjusted  that  with 
the  shunt  winding  alone  a  torque  is  produced  just  sufficient  to 
overcome  the  friction.  Under  certain  circumstances,  however, 
this  will  cause  a  tendencv  to  rotate  in  the  opposite  direction  and  to 
overcome  this  the  additional  coil  is  connected  as  a  shunt  to  the 
main  circuit. 


RECORDING  CURRENT  CURVES.  Switzer.  "Phys.  Rev.," 
•Aug. — An  account  of  an  investigation  to  improve  the  method  of 
Crehore,  in  which  lie  utilizes  the  property  of  certain  substances,  of 
rotating  the  plane  of  polarization  of  polarized  light  when  placed  in 
a  magnetic  field.  Some  of  the  photographic  records  oljlaiiied  are 
rep'-ndnced.  He  calls  this  a  reliable  method,  but  concludes  thai- 
its  limitations  are  necessarily  so  great  that  it  is  not  likely  to  find 
practical  application. 


Telegraphy,  Telephony   and  Signals. 

TELEPHONING  ON  TELEGRAPH  LINES.— "Elek.  Zeit.." 
Sept.  8. — A  brief  description,  accompanied  by  good  diagrammatic 
illustrations,  of  the  Bechtold  system,  which  is  used  on^thc  Austrian 
railroad  lines  for  telephonic  communication  between  the  block  sta- 
tions by  connecting  the  telephones  with  the  existing  telegraph 
lines  without  interfering  with  their  use  for  telegraphy  (it  seems  to 
be  the  same  system  as  was  referred  to  in  the  "Digest"  Sept.  17); 
only  two  stations  can  communicate  with  each  other  telephonically. 

R.   R.  TELEPHONE    AND    BELL    SIGNALS.— "Zeit.   fuer 
Elek.,"   Sept.  4. — A   brief    description   of  the   system   used  on   the 
Austrian  Government  railroads.     The  telephones  have  no  circuits  - 
of  their  own.  being  connected  to  already  existing  lines  whose  orig- 
inal purpose  must  not  be  interfered  with  by  the  telephones. 

DISTURBANCES  IN  TELEPHONE  LINES.— "Elek.  Anz.," 
Aug.  14. — A  short  article  on  the  changes  which  are  to  be  made  on 
the  German  long-distance  lines,  in  order  to  aid  in  reducing  the  dis- 
turbances. The  number  of  poles  per  mile  is  to  be  increased,  the 
least  distance  being  made  60  metres  (about  200  feet) ;  the  lines  are 
to  be  inspected  more' frequently  and  more  regularly,  for  which  pur- 
pose the  bicycle  is  to  be  used,  the  inspectors  traveling  toward  each 
other;  the  inspection  of  each  line  is  to  be  made  every  four  weeks. 
Testing  stations  are  to  be  provided  at  every  15  to  20  km.  consisting 
of  a  box  into  which  the  two  lines  go  and  with  which  telephonic 
communication  can  be  had  toward  either  side;  these  also  contain 
an  earth  connection  and  a  lightning  arrester;  an  illustration  is 
given, 

PRINTING  TELEGRAPH.— "Elek.  Anz.,"  Aug.  7.— An  illus- 
trated description  of  the'Kuebler  system,  for  which  great  simplifi- 
cation is  claimed,  as  well  as  great  reliability  and  speed:  it  is  claimed 
that  45  per  cent,  of  the  time  can  be  saved  as  compared  with  other 
type-printing  systems.     It  is  a  step-by-step  instrument. 

WIRELESS  TELEGRAPHY.  Ducretet.  "Bull.  Soc.  Int.  des 
Elec" The  reprint  in  full,  with  numerous  illustrations,  of  his  pa- 
per before  the  International  Society,  describing  his  form  of  the  ap- 
paratus used.  • 

PROGRESS  IN  TELEGRAPHY  AND  TELEPHONY.— 
'  Kick.  Anz.."  Aug.  18.  and  "Elec  Tech.,"  Aug.  31.— A  review  or 
progress  made  in  the  second  quarter  of  this  year. 

LIGHTNING  ARRESTER.— "L'Eclairage  Elec,"  .A.ug.  27.— A 
brief,  illustrated  description  of  the  Gattinger  forms;  they  are  in- 
tended for  small  currents.  One  form  is  composed  of  a  pile  of  car- 
bon plates,  the  alternate  ones  being  connected  to  the  line  and  the 
others  to  earth;  between  them  are  thin  plates  of  mica;  the  action  is 
said  to  be  very  energetic  on  account  of  the  large  surfaces.  A 
vacuum  arrester" is  also  shown;  in"  this  there  are  carbon  plates  in  a 
vacuum  tube  slightly  separated  froin  each  other. 

CO-OPERATIVE  TELEPHONE  SYSTEiNI.  Manner.  "Elec 
Eng  "  Sept.  22.— A  short  description  of  a  projected  system  for 
connecting  together  the  farmers  of  some  nine  or  ten  counties 
ground  Mansfield,  Ohio. 

Miscellaneous. 

HEA.TING  \PPARATUS.  Ritter.  "L'Eclairage  Elec."  Sept. 
10 —  A  brief  illustrated  description  of  the  Alioth  heating  apparatus, 
which  is  adapted  to  be  used  with  alternating  currents  only.  The 
prirciple  of  these  is  the  production  of  Foucault  currents  by  an  al- 
ternating magnetic  field,  these  currents  being  produced  in  the 
massive  metallic  parts  in  which  the  heat  is  to  be  utilized:  as  the 
heat  is  not  produced  in  the  conducting  wires,  the  efficiency  is 
claimed  to  be  high;  the  conducting  wire,  being  an  interniediate 
organ,  can  be  properly  proportioned  for  strength  and  etticiency, 
and  moreover,  ordinarv  insulation  is  sufficient,  as  it  is  not  sub- 
jected to  the  excessive  heat.  The  cost  of  the  apparatus  is  there- 
fore considerablv  less;  the  massire  pieces  in  which  the  Foucault 
currents  are  produced  are  made  those  in  which  the  heat  is  want- 
ed the  other  parts  being  made  thin  or  laminated;  the  efficiency 
is  said  to  be  very  good.     Several  forms  of  apparatus  are  illustrated. 

NEW  INSULATING  MATERIAL.— "Elec  Tech.,"  July  31.— 
A  note  on  the  new  material  called  Marloid.  It  is  made  of  raw- 
hide, which  is  boiled  in  oil;  it  may  be  oolished  on  either  side,  and 
after  it  is  hardened  it  mav  be  softened  again  by  immersion  in  a 
salt  or  alum  solution,  so  that  it  can  be  bent  into  any  desired  shape: 
it  mav  also  be  formed  before  it  is  hardened  originally.  From  one  to 
ten  minutes  are  required  for  the  boiling:  after  being  polished  the 
material  is  nearly  transparent,  and  can  be  given  any  degree  of  hard- 
ness.    It  can  be  milled,  turned,  drilled,  etc. 

VACUUM  DRYING  APPAR.-VTUS.— Lond.  "Elec."  Sept.  9.— 
A  brief,  illustrated  description  of  one  made  in  Germany  intended 
especiallv  for  the  drving  of  cables.  The  great  advantage  claimed 
is  that  the  hot  air  is  forced  to  pass  through  every  layer  of  the 
cable  while  it  is  on  the  drum. 

ELECTRICAL  FACTORY— Lond.  "Elec  Rev.."  Sept.  0.— A 
long,  illustrated  description  of  the  works  of  Brown.  Boveri  &  Co. 
at  Baden.  Switzerland. 

PARIS  EXPOSITION.— "L'Elec."  Sept.  10— A  reprint  of  the 
rules  concerning  the  electrical  exhibits. 

ELECTRIC  HEATING— "Sc  Am.  Sup.,"  Sept.  17.— An  ab- 
stract of  an  article  from  "La  Nature"  on  Le  Roy's  system.  He 
uses  what  he  calls  an  electric  "log."  of  which  he  can  put  any  de- 
sired number  in  multiple,  thus  getting  any  desired  quantity  of  heat. 
It  consists  of  a  piece  of  graphitoid  for  crystallized  silicon  about  4 
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inches  long  and  0.2  inches  in  \vidth  and  thickness,  which  is  placed 
in  a  glass  tube  and  tlie  terminals  connected  with  copper  mount- 
ings, a  vacuum  being  formed  in  the  tube.  The  material,  "graphi- 
loid  silicium,"*'  was  selected  on  account  of  its  high  specific  resist- 
ance; a  bar  4  inches  long.  "1.75-inch  square  section,''  has  a  resist- 
ance of  200  ohms,  while  carbon  has  0.15  and  german  silver  0.00085. 
At  800''  the  resistance  decreases  from  35  to  40  per  cent.  Some 
comparisons  are  made  of  the  cost  of  heating  electrically  and  with 
gas.  ' 

PROFESSIONAL  SCFIOOLS.  Thurston.  *'Elec.  Eng.."  Sept. 
22. — A  brief  abstract  of  a  recent  paper  on  the  correct  theory  and 
method  of  organization  and  conduct  of  professional  schools,  read 
before  the  Societ}'  for  the  Promotion  of  Engineering  Education. 


Book  Reviews. 


ELECTRICAL  TESTIXG  FOR  TELEGRAPH  EXGIXEERS.    By  J.  Elton 
Young.     London:   The   Electrician    Printing    &    Publishing    Company.     Im- 
ported by  D.   Van   Nostrand  Company,   New  York.    264  pages,  illustrated. 
Price,  $4. 
TMs  work  discusses  thoroughly  the  theory  and  practice  of  the  testing  of  over- 
head, subterranean  and  submarine  cables.    The  work  is  particularly  devoted  to 
the  needs  of  the  telegraph  engineer,  but  should  prove  of  service  to  those  who 
have   charge  of  cables   for  the   transmission   of   currents   for   light   and   power 
where  such  cables  require  careful  testing  for  faults. 

THE  INDICATOR  HANDBOOK.  By  C.  N.  Pickworth.  New  York:  D.  Van 
Nostrand  Company.  130  pages,  illustrated.  Price.  $1.50.  ^ 
This  work  is  intended,  according  to  the  author's  preface,  as  a  practical  hand- 
book for  engineers,  describing  the  modern  indicator  and  its  application  and 
discussing  in  detail  the  errors  of  the  instrument  and  of  its  attachments  and 
the  errors  likely  to  be  introduced  through  faulty  manipulation.  For  those  who 
wish  to  make  a  study  of  the  indicator  and  for  those  who  wish  to 
make  more  accurate  determinations  of  the  quantities  measured  by  an 
indicator  than  can  be  obtained  by  following  tl^p  directions  given  with  the  in- 
struments by  manufacturers,  this  book  would  be  a  valuable  aid.  For  college 
instructors  and  indicator  designers  the  book  should  also  prove  of  value,  and 
for  a  text  book  on  this  particular  subject  it  is  admirably  suited;  but  for  en- 
gineers who  wish  only  to  know  how  most  simply  and  reasonably  to  obtain  ac- 
curate results  with  the  one  type  of  indicator  in  their  possession  its  complete  dis- 
cussion of  the  subject  is  hardly  necessary. 

"COMMERCIAL  CUBA"  is  the  title  of  a  book  about  to  be  issued  by  Messrs. 
Charles  Scribner's  Sons,  New  York,  the  author  being  Mr.  W.  J.  Clark,  of  the 
General  Electric  Company.  The  book  deals  with  social  and  hygienic  questions, 
legal  procedure,  political  matters,  public  improvements,  railways,  both  steam 
and  electric,  telegraph,  cable  and  telephone  lines,  contract  labor,  mining  and 
manufacturing  in  all  of  their  branches  and  a  multitude  of  othef  subjects  of 
interest  to  business  men  who  are  looking  to'  Cuba  as  a  field  for  investment  or 
as  a  market  for  goods.  The  book  contains  eight  maps,  seven  plans  of  cities 
and  forty  full-page  illustrations.  The  price  of  the  one  volume,  which  is  large 
octavo,  is  $4. 

THE    DISCHARGE    OF    ELECTRICITY    THROUGH    GASES.    By    J.    J. 
Thomson,  professor  in  the   University  of   Cambridge.     New   York,    Charles 
Scribner's  Sons;  203  pages,  illustrated.     Price,  $1. 
This  work  is  an  amplification  of  four  lectures  on  the  subject  given  at  Prince- 
ton University  in  1896,  with  some  results  which  have  been  made  public  since. 
The  author's  name  is  a  sufficient  guarantee  of  the  reliability  of  the  statements. 
The  work  treats  of  the  electrification  of  gases  by  various  means,  photo-electric 
effects,  conductivity  of  gases  and  flames,  electrolysis  in  gases,  sparks  and   the. 
various  phenomena  of  cathode  rays.    The  ideas  are  expressed  in  as  simple  a 
manner  as  possible,  with  phenomena  of  such  complexity,  the  use  of  the  higher 
mathematics  being  limited. 

A  New  Flush  Plug  Receptacle. 

MeiRrft.  Zimdarft  &  Hunt,  127  Fifth  Avenue,  New  York  City,  have  just  placed 
upon  the  market  a  Hush  plug  receptacle  that  is  &aid  to  embody  so  many  desir- 
able features  that  it  will  not  fail  to  be  appreciated  in  the  trade.  The  device  is 
itIuHtratcd  in  the  next  column. 

The  objection  to  many  of  the  plug  receptacles  now  on  the  market  is  that  the 
plug  when  in  place  projects  beyond  the  wall  and  floor  line.  This  objection  has 
been  overcome  in  the  present  instance.  When  the  plug  is  in  place,  or  con- 
nected, it  IB  entirely  covered  by  the  doorii  of  the  receptacle,  and  presents  prac- 
tically the  same  appearance  when  the  plug  it»  in  or  out.  An  extension  of  the 
plug  acti  as  a  bushing  and  prcvcnlft  the  cord  from  being  cut  when  the  plug 
ii  in  ita  place.  Other  advantages  of  this  device  may  be  enumerated  as  follows: 
It  it  caty  to  wire,  large  binding  posts  being  provided,  also  slots  and  holes  in 
the  porcelain  base  large  enougb  to  admit  of  the  wire  being  looped  in;  it  is 
made  to  6t  standard  iron  boxc«;  bas  large,  wcll-fitling  contacts  always  under 
tci.  '   barrier  between  the  parts  of  opposite  polarity  in  the  base 

ch  lily  of  accidental  *>hort  circuits. 

J , —  accurately  and  carefully  constructed  of  the  best  matcriul<i. 

and  it  high  grade  in  every  particular. 

Improved  Brush  Arc  Lamp. 

I'crhap«  the  mo«t  ritxrnilnl  (juulificalion^  of  a  naiiitfactory  arc  lamp  arc  durn- 
biliiy  of  the  wcnrinK  pirtu  and  facility  of  rencwnU.     Iligb  economy  of  operntion 


will  '.rld"m  balancr  a  hravy  repair  bill  or 
ing  lump*  to  the  »bop  f'*r  renewal*,  and  n 

tifiK"'     "  ■'   'I'.iii.if  '  .'t 1......^     i\..    t..,. 

til 

Ifl"     ■     ■  '  ,.  r  .  ■  I    . 


•    for  time  lout   in   remov- 

t:  thr  wrllkntiwn   Ilru<ih 

"ing  durable  liimpR  with 

•  1    con*ldcriHion.     In    the 

'     "ip.iiiy  cvrry  Improvement 

ht«   been   incorporated   which    long   experience   ha«   shown    to   be   adviitable. 

The  improved  Bru^h  lamp  i»  adju«trd  at  the  factory,  and.  n«  the  mechanism 
i»  not  dependent  upon  «prinKt  iff  any  of  it*  movements,  this  adjustment  can* 
not  chnngf*.     Hence  the  lamp  ruu%  us  economically  after  several  yetr*  of  service 


as  when  first  installed.  It  regulates  so  closely  that  the  voltmeter  on  a  circuit 
of  lamps  shows  no  appreciable  variation.  These  lamps  do  not  require  hoods 
when  hung  outside,  as  all  parts  are  thoroughly  protected  from  the  weather.  All 
parts  are  made  by  special  machinery,  and  are  interchangeable.  There  are  no  ■ 
springs  to  adjust  or  replace.  The  various  contact  surfaces  arc  ample,  and  the 
insulation  is  so  distributed  that  the  danger  of  short  circuits  is  eliminated.  The 
tise  of  one  large  insulating  'Strip  diminishes  the  number  of  insulation  pieces  re- 
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Improved  Plug  Receptacle, 

quired  to  secure  the  lower  frame  in  position.  All  brass  parts,  except  the  car- 
bon rods,  are  finished  in  nickel  plate,  adding  to  their  durability  as  well  as  to 
the  appearance  of  the  lamp. 

The  mechanism  frame  has  been  so  modified  that  the  armature  lever  is  now 
supported  by  a  base  separate  from  the  frame  and  mounted  on  a  plate  which  in- 
sulates it  entirety  from  the  frame  and  zinc  bottom  of  the  lamp  box.  The  arma- 
ture lever  has  been  slightly  changed  on  account  of  changes  in  other  parts  and 
also  to  so  support  the  balance  wire  in  the  double  lamps  that  the  second  car- 
bon feeds  at  practically  the  same  voltage  as  the  first  carbon.  This  improvement 
makes  a  marked  saving  during  the  entire  second  half  of  the  night's  run,  often 
amounting  to  from  30  to  50  watts. 

Realizing  the  advantage  of  usmg  a  lamp  on  circuits  of  either  6.6  or  9.6  am. 


N!K(  ItANisM 


iMIK<t\  I-.li    I'Kl  sn    Au>     Lamt. 


prrrt,  the  inagiicts  of  this  new  tnnip  have  been  so  designed  that  when  chang- 
ing from  one  circuit  tn  the  other  it  is  oijly  necessary  to  exchange  the  adjusting 
coil  for  one  suited  to  the  new  ratiiivr,  The  new  adjusting  coil  is  fmninhed  with 
n  *crew  clip,  which  coinpctiHatrs  (nr  almul  onr  ampere,  ciihcr  more  or  less. 
The  Cf>nnection  springs  furnish  n  moit  cnnvcnicnl  method  of  connecting  the 
ningnrts  into  circuit,  and  are  of  Ntich  siiirs  that  the  current  they  corry  cannot 
hrnt  them  enough  to  chiinge  their  teniiion. 

In  this  lamp  Ihc  conliict   belwren   the  rod  and   the  inside  terminnl   Is  neces- 
sarily a  sliding  contact,  and  the  brush  uscil  keeps  the  surface  bright  and  clean. 
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The  new  brush  is  i  inch  wide,  punched  out  of  phosphor  bronze  and  so  slotted 
as  to  present  five  narrow  fingers  crosswise  to  the  rod.  The  same  punching  is 
used  on  both  single  and  double  lamps,  the  double  lamp  requiring  two  strips 
and  the  single  lamp  one  strip  bent  double.  When  worn  out  the  contact  brush 
may  be  quickly  replaced  without  disturbing  any  other  parts  of  the  lamp.  The 
improved  contact  is  interchangeable  with  the  old  if  the  new  contact  support 
bracket  is  used. 

The  new  form  of  clutch  makes  the  feeding  of  the  lamp  independent  of  changes 
in  the  diameter  of  the  rod.  The  wear  caused  by  scouring  is  on  the  lower  half — 
the  part  that  rests  in  the  bushings  when  new  carbons  are  in  the  holder— and  the 
best  alignment  is  necessary.  To  overcome  trouble  due  to  excessive  wear  a  re- 
versible rod  is  introduced,  which  may  be  quickly  removed,  turned  end  for  end 
and  put  back  into  the  lamp  while  the  lamp  is  hanging  in  position. 

The  two  things  necessary  in  a  satisfactory  carbon   rod  clutch — absolute   uni- 


SuiTORT  FOR  Armature  Lever.  Clutch  with  Rod 

Released. 

formity  of  grip  irrespective  of  the  condition  of  the  rod,  and  a  means  of  accurate 
adjustment  for  wear  of  the  rod  or  clutch— are  found  in  the  improved  clutch. 
The  surfaces  bearing  on  the  rod  are  so  long  (i^i  inches)  that  the  grip  is  not 
effected  by  roughness,  dirt  or  even  dents  in  the  rod. 

The  shoe  is  of  peculiar  construction,  being  pivoted  above  its  centre  to  a 
lever,  which  itself  is  so  pivoted  to  the  clutch  body  as  to  give  a  motion  to  the 
shoe  perpendicular  to  the  rod  when  the  lever  moves  vertically.  In  action  this 
clutch  is  positive,  releasing  the  rod  at  a  given  point  and  instantly  gripping  it 
again  when  the  lever  is  raised.  The  rod  is  always  either  firmly  clutched  or 
entirely  free  to  fall.  The  clutch  comprises  but  four  parts  beside  the  screw  and 
rivets,  and  the  same  clutch  is  used  on  both  single  and  double  lamps. 

The  carbon  holders  have  a  V  grip  on  the  carbon.  The  upper  holder  is  made 
in  two  sizes,  taking  seven-sixteenths  inch   or  one-half  inch  carbons  and  nine- 
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In  cases  of  accident  to  the  main  circuit  of  the  lamp,  such  as  breaking  the 
carbons,  the  whole  current  of  the  lamp  would  tend  to  flow  through  the  fine 
wire  of  the  magnets  before  the  armature  would  have  time  to  drop  and  throw 
in  the  cut-out.  To  prevent  any  possible  damage  during  this  brief  interval,  an 
auxiliary  cut-out  is  inserted,  which  at  such  a  time  opens  a  path  for  the  total 
current  around  the  magnets  until  the  main  cut-out  can  operate,  when  the 
auxiliary  cut-out  is  itself  thrown  out  of  the  circuit.  On  the  double  lamp  the 
globe  holder  is  secured  by  a  thumb  screw,  the  loosening  of  which  permits  the 
globe  to  be  lowered  until  stopped  by  the  nut  on  the  centre  support  rod.  The 
globe  holder  on  the  single  lamp  is  also  secured  by  a  thumb  screw,  and  when 
lowered  is  supported  by  a  chain  attached  to  the  lower  frame  of  the  lamp.  If 
desired  the  double  lamp  is  supplied  with  drop  tubes  for  the  lower  carbons.  The 
globe  holder  of  the  single  lamp  for  indoor  use  is  fitted  with  a  dust  pan  to 
prevent  sparks  -:nd  dust  dropping  through  the  globe  holder. 

When  lamps  are  to  be  used  indoors  or  in  protected  positions  sheet-iron  cas- 
ings are  furnished,  but  if  they  are  to  be  exposed  to  the  weather,  especially  near 
salt  water  or  in  a  location  where  corrosion  of  the  iron  is  likely  to  take  place. 
the  use  of  a  copper  casing  is  recommended.  By  simply  pressing  a  spring  clip 
on  the  upper  side  with  one  hand  the  casing  may  be  removed.  All  casings 
are  finished  in  black  enamel. 

Stokers  at  the  Brooklyn   Edison  Company's  Union  Station. 

Among  mechanical  stokers  and  patent  furnaces  the  American  stoker,  intro- 
duced by  the  American  Stoker  Company,  New  York  City,  is  claimed  to  stand 
alone  as  the  only  practical  exponent  of  the  principle  of  underfeeding  of  coal. 
That  it  is  built  upon  correct  lines  is  evident  from  its  wide  and  rapidly  extend- 
ing adoption  in  power  plants  of  prominence  and  magnitude  in  all  parts  of  the 
country. 

The  principle  upon  which  the  American  stoker  operates  practically  reduces 
the  coal  to  gas  and  coke,  thus  insuring  complete  combustion,  and  guarantees 
entire  freedom  from  smoke  and  soot.  The  stoker  will  burn  any  grade  of  coal 
from  the  finest  slack  to  lump  of  any  size  that  can  be  put  into  the  hopper,  the 
constant  feeding  doing  all  the  stoking  necessary. 

A  good  example  of  the  use  of  the  American  stocker  is  found  at  the  plant  of  the 
Edison  Electric  Illuminating  Company  of  Brooklyn,  N.  Y.,  which  will  have 
an  ultimate  capacity  of  6o,ooo-hp  station.  About  one-fourth  of  the  plant  has  al- 
ready been  completed.  The  boiler  room,  198x46  feet,  is  equipped  with  boilers 
of  the  Cahall  water  tube  type,  each  with  a  nominal  capacity  of  500  horse-power. 
The  boilers  are  furnished  with  the  American  under-feed  stokers,  three  stokers 
independently  driven  being  installed  for  each  furnace.  Slack  coal  for  the  fur- 
naces is  received  upon  boats  at  the  foot  of  a  dock  and  carried  by  cars  to  stor- 
age bins.  From  these  bins  it  is  elevated  to  smaller  bins  just  above  the  boiler 
floor,  and  from  these  distributed  through  chutes  to  the  several  conveyors  carry- 
ing it  to  the  stokers.  Chutes  leading  from  the  boiler  house  bins  terminate  in 
a  weighing  apparatus,  which  automatically  registers  the  amount  of  coal  passing 
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Fn;.  I— Stokers  in  the   Bkooklvn  Edison  Union  Station. 


Lamp. 


Lamp. 


sixteenths  inch  or  five-eighths  inch  carbons,  respectively.  It  may  be  supplied 
with  a  flange  to  prevent  injury  to  the  rod  in  case  of  a  flaming  carbon.  The  lower 
carbon  holder  takes  any  size  of  carbon  from  seven-sixteenths  inch  to  five- 
eighths  inch  inclusive.  Its  position  is  adjustable.  To  enable  them  to  resist 
corrosion  the  holders  arc  nickel  plated. 

The  starting  resistance  is  wound  on  a  separate  frame,  which  may  be  quickly 
removed,  as  only  one  screw,  with  a  metal  clamp,  secures  it  to  the  side  frame 
of  the  lamp  mechanism.  The  cut-out  is  operated  by  the  tnechanical  movement 
of  the  armature.  When  the  current  is  loo  weak  to  energise  the  magnets  the 
armature  falls  by  force  of  gravity,  throwing  tlic  cutout  into  circuit. 


through.    The  illustration   herewith    showing   the   boilers   and    stoker   arrange- 
ment was  secured  before  this  coal  conveying  apparatus  was  installed. 

Passing  through  the  weighing  apparatus  the  coal  is  distributed  by  two  con- 
veyors to  three  mechanical  stokers  on  each  side.  These  conveyors  are  driven 
by  an  electric  motor  located  on  the  upper  front  edge  of  the  boiler  front.  (Fig. 
J.)  Beneath  the  coal  hopper  of  the  stoker  is  a  conveyor  pipe,  which  communi- 
cates with  the  coal  magazine  placed  in  the  furnace  of  the  boiler.  A  screw  con- 
veyor, or  worm  (Fig.  3),  is  located  in  the  conveyor  pipe,  and  extends  the  entire 
length  of  this  magazine.  Immediately  beneath  the  conveyor  pipe  is  located 
the  wind  box,  having  an  opening  beneath  the  hopper,  and  through  which  the 
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air  supply  for  the  furnace  is  forced.  The  other  end  of  this  wind  box  opens 
into  the  air  space  between  the  magazine  and  the  other  casing.  The  upper  edge 
of  the  magazine  is  surrounded  by  tuyeres,  or  air  blocks,  which  are  provided 
with  openings  for  the  discharge  of  air  inwardly  and  outwardly.  Each  stoker  is 
driven  independently  by  a  small  steam  motor  attached  to  and  located  in  front 
and  beneath  the  hopper.  The  motor  has  a  simple  reciprocating  piston,  which 
is  so  connected  as  to  turn  the  conveyor  shaft,  which  forces  the  coal  into  and  up 
through  the  magazine. 

The  stoker  is  entirely  self-contained  and  complete  in  itself.  The  rate  of 
feeding  the  coal  is  controlled  by  the  speed  of  the  motor,  this  being  effected 
by  the  simple  means  of  throttling  the  steam  in  the  supply  pipe.     The  coal  fed 


Fig.  2. — The  Steam  Motor  of  the  Stoker. 

into  the  hopper  is  carried  by  the  conveyor  into  the  magazine,  which  over- 
flows on  both  sides  and  spreads  upon  the  sides  of  the  grates.  It  is  fed  slowly 
and  continuously,  and  as  it  approaches  the  fire  in  its  upward  course  it  is  slowly 
roasted  and  coked.  The  released  gases  are  taken  up  by  the  fresh  air  entering 
through  the  tuyeres,  which  consumes  these  gases  and  delivers  the  coal  as  coke 
on  the  grates  above.  Every  pound  of  coal  fed  into  the  hoppers  is  subjected 
to  this  gas-making  process,  and  there  is  no  loss  of  coal  through  grates  by  rea- 
son of  the  use  of  dead  grates  in  the  furnaces  in  place  of  open  grate  bars.  The 
fact  that  no  smoke  is  discharged  from  the  stack  is  evidence  of  the  complete 
combustion  of  the  coal. 


An  Improved  Focusing  Arc  Lamp. 

The  automatic  arc  lamp  described  and  illustrated  herewith  is  designed 
for  direct  or  alternating  current,  and  will  operate  in  any  position.  The  carbons 
arc  fed  by  a  new  and  patented  mechanical  movement  which  is  said  to  be  prac- 
tically noiseless  in  action.  The  vertical  screw  rod  is  a  right-and-left  screw, 
both  sections  beine  of  the  same  pitch,  and  is  bevel  geared  to  a 
clock  movement  contained  in  the  case.  At  the  back  of  the  lower  carbon 
holder  is  attached  horizontally  a  small  loose  wheel,  which  engages  in  the  lower 


ing  both  carbons  parallel.     This  action  Is  effected  by  the  plunger  of  the  mag- 
net, which  is  connected  in  series  with  the  upper  carbon. 

The  case  contains,  besides  the  clock  movement,  a  pair  of  shunt  magnets  for 
automatically  controlling  the  feed  mechanism.  The  cores  of  these  magnets 
are  laminated  for  alternating  current  work,  and  they  are  wound  with  high  re- 
sistance wire  of  low  temperature  coefficient.  The  armature  is  suspended  on 
springs  to  eliminate  as  much  friction  as  possible.  The  moment  the  arc  becomes 
slightly  enlarged  the  shunt  magnet  becomes  more  strongly  energized,  and  the 
consequent  attraction  of  the  armature  release?  a  small  friction  brake,  which  con- 
trols the  clock  mechanism.  Thus  released  the  clock  movement  turns  the  screw 
rod  and  moves  the  carbons  toward  each  other.  When  the  proper  length  of 
the  arc  has  been  established  the  armature  drops  and  sets  the  brake,  thus  stop- 
ping the  cIock>    The  size  of  the  arc  is  regulated  by  increasing  the  tension  on 


i\UTOMATic  Lamp. 

the  armature  spring.  As  the  tension  is  increased  it  requires  more  power,  of 
course,  to  move  the  armature,  thus  giving  a  longer  arc. 

These  lamps  only  require  differences  of  from  0.2  to  0.5  Ampere  in  the  main 
circuit  to  cause  the  carbons  to  feed.  This  difference  is  so  small  that  the  arc 
does  not  enlarge  to  an  extent  sufficient  to  induce  sputtering  or  unsteadiness. 

A  spring  catch  on  the  top  and  bottom  carbon  holders  releases  the  worm  or 
wheel  from  the  screw  shaft,  enabling  the  operator  to  run  the  carbon  holders 
back  by  hand  before  renewing  the  carbons. 

The  hand-feed  lamp  is  provided  with  differential  or  equal  feed,  as  desired, 
which  is  operated  by  means  of  a  hand-feed  screw.  Like  the  automatic  lamp  it 
has  a  vertical  screw  rod,  which,  of  course,  is  turned  by  the  hand  screw.  The 
carbons   are  adjustable  to   any   height   independent    of    each    other   and    of   the 


FlC,   3. — LoNOITUDINAK   SkCTION   OI     lilE   StoKKK. 


Hand  Kekd  I-ami'. 


half  o(  Ihc  icrcw,  which,  tn  rcvnlvlntf,  «ivt^  nn  upwnrd  motion  !o  ihc  holder. 
The  upper  holder  receive*  il»  downword  motion  in  a  •limilnr  mnnnrr,  but  in* 
Mlcad  tit  a  wheel  a  worm  i*  provided  f'lr  the  purpose  of  Klvinti  ihr  ctirhon  n 
rate  of  feed   twice  (hat   of  the  low?r  onr.    Thi*   Inttrr  arrnnKctneiit    i«  in    Ihc 

,1,r,ri   r  Mrrrft     l.n.f,         U.     1 1 , »"     ;i  1 1 '  r  tK.  t .  1 , 1-     l;.rt,i,     :.     uhrrl     fltmilar     tO     thut     On     thc 

1'  'T  carbon,  then  both  car- 

\,  '<n  the  lop  carbon  holder 

ii  so  contirucicd  thut  the  mofittnt  liie  cuircnt  ii  turned  on  Ihc  carbon  li 
lifted  and  carried  backward  by  a  fourdink  parnlle)  motion.  cautinK  the  crater 
to  be  drawn  to  thc  front  cdgt  of  ihr  potlHvc  carbon  and  at  tli«  tame  lime  keep- 


fccd  rod,  nnfl  Ihc  IioldcrH  can  be  inxtntUly  returned  to  Ihc  Htnrtin«  ixisition  by 
diHCnRdKinK  Ihcm  from  the  ncrew  md  al  thc  back  by  prcsnure  ol  llir  ihumb  and 
ftnjjrr  in  Ihc  nci  ni  KikliiK  hold  <-(  the  carbon  holtlcr.  Only  n  very  nHkIU  move- 
ment (if  the  (crd  handle  i%  rcqnirrd  in  (ccdinK  thc  carbon,  as  one  revolution 
move*  Ihc  carbon  nboul  n.j  of  an  inch. 

'J'hcie  lampn  arc  adapted  to  cnllcgc,  thcalrc.  lecture  work  and  phoioenBrnving. 
Ill  llicir  conitrucllon  wrcat  care  in  uncd*  and  all  the  pnrU  arc  nuulc  inlcr- 
chanKcnble,  Jn  thrtr  design,  iimpliclty,  dnrabllily  ond  convenience  were  th« 
chief  alnm,  and  llie  niannfaclurcm.  McMm.  Maker  &  Fox.  8.1  Schcrmerhorn 
Sireet,  Urooklyn.  N.  Y.,  claim  tn  have  altnincd  ihn"r  in  a  high  dotjire. 
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^financial  llntellioence. 


THE  MEXICAN  TELEGR.\PH  COMPAXV  has  declared  a  quarterly  divi- 
dend of  2y2  per  cent.,  payable  October  15. 

THE  GOVERXIXG  COMMITTEE  OF  THE  NEW  YORK  STOCK  EX- 
CHANGE on  September  28  listed  S575.000  additional  issue  of  assenting  stock 
of  the  Westinghouse  Electric  &  Manufacturing  Company,  making  the  total 
amount  listed  $8,813,000.  Tins  stock  is  issued  in  part  payment  for  the  securi- 
ties of  the  Walker  Company. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY.  Brooklyn,  has 
declared  an  extra  dividend  of  the  entire  amount  standing  to  the  credit  of  profit 
and  loss  on  June  30,  1S9S,  together  with  the  insurance  reser\-e,  and  deducting 
therefrom  expenses  incurred  through  the  proposed  issue  of  $10,000,000  first  con- 
solidated bonds  and  its  purchase  of  the  stock  of  the  Municipal  Company.  Hold- 
ers of  the  stock  of  September  30.  1898,  and  the  new  stock  of  the  company  will 
participate  in  this  dividend,  which  will  be  paid  as  soon  as  the  accounts  of  the 
company  are  made  up. 

THE  THIRD  AVENUE  RAILROAD  COMPANY,  New  York,  has  notified 
its  stockholders  of  an  increase  of  its  capital  stock  from  $10,000,000  to  $ij, 000,000, 
the  additional  capital  being  required  to  equip  its  lines  with  electricity.  The 
Dry  Dock,  East  Broadway  and  Battery  line,  the  Union  Railway  Company 
("Huckleberry"  road),  and  the  Forty-second  Street,  Manhattanville  and  St. 
Nicholas  Avenue  Railway  Company,  it  is  reported,  have  adopted  resolutions 
providing  for  a  consolidation  with  the  Third  Avenue  road,  with  a  capital  stock 
of  $53,000,000,  of  which  $35,000,000  will  be  a  new  issue. 

Special  Corre8ponbence> 

New  York  Notss. 
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THE  BRIDGE  RAILWAY  SERVICE.— On  Tuesday  of  last  week  a  change 
was  made  in  the  schedule  of  the  Brooklyn  Elevated  Railroad  affecting  the 
bridge  service.  Hereafter  no  through  cars  to  and  from  New  York  will  be  in 
service  on  the  bridge  during  the  rush  hours,  from  6  to  10  o'clock  in  the  morn- 
ing and  from  4  to  8  in  the  evening.  During  these  periods  the  regular  bridge 
cars  will  cross  under  one  minute  headway,  and  passengers  will  transfer  to  aqy 
elevated  roads  on  one  fare.  It  is  believed  that  under  this  new  arrange- 
ment a  larger  number  of  people  can  be  moved  during  the  rush  hours  than  was 
possible  under  the  old  arrangement.  It  is  estimated  that  25,000  persons  can  be 
carried  across  each  hour  under  the  new  order  of  things. 

THE  SIXTH  AVENUE  UNDERGROUND  CONDUIT  ROAD  OPENED. 
— On  Saturday  morning,  October  i,  the  new  underground  conduit  road,  running 
from  125th  Street  and  Amsterdam  Avenue,  through  parts  of  the  Boulevard, 
Columbus  Avenue,  Fifty-ninth  Street  and  down  Sixth  Avenue,  was  opened  for 
traffic  as  far  as  Fourth  Street.  The  cars  were  liberally  patronized  from  the 
start,  and  the  business  men  along  Sixth  Avenue,  with  an  eye  to  an  increase 
of  trade,  are  natuially  delighted  over  the  new  order  of  things.  The  portion  of 
the  line  below  Fourth  Street  is  not  quite  ready  for  operation,  but  work  on  it  is 
being  pushed  with  the  same  vigor  ihat  has  given  a  reputation  to  the  Metropoli- 
tan Street  Railway  Company  for  rapid  street  railway  construction. 

THE  SECOND  ANNIVERSARY  ENTERTAINMENT  of  the  Metropoli- 
tan Street  Railway  Association  was  held  at  Carnegie  Hall  on  last  Saturday  even- 
ing. A  special  feature  was  the  presence  of  about  thirty  of  the  Metropolitan 
Street  Railway  Company's  employees  who  served  in  Cuba  and  Porto  Rico 
during  the  war.  Ihe  railway  company  will  restore  them  to  their  vacated  posi- 
tions as  soon  as  they  are  able  to  perform  their  duties.  They  are  yet  too  ill  to 
return  to  work.  The  association  has  accumulated  a  fund  of  $5,000,  which  is  in- 
vested in  Metropolitan  Street  Railway  securities.  Thus  the  interests  of-  capital 
and  labor  in  this  particular  instance  are  brought  into  harmonious  relations. 
The  company  encourages  and  aids  the  organization,  which  is  of  a  benevolent 
character. 

A  CORPORATION  WITH  A  SOUL.— The  popular  belief  that  corporations 
lack  souls  is  not  substantiated  in  one  prominent  case.  The  memory  of  the  en- 
thusiastic reception  given  to  the  famous  Seventy-first  Regiment  on  its  return 
to  New  York  is  still  fresh  in  the  minds  of  New  Yorkers.  As  usual  on  occa- 
sions of  great  popular  demonstrations  Broadway  is  the  centre  of  activity  and 
attraction,  and  necessarily  the  car  service  on  that  thoroughfare  is  then  sus- 
pended, sometimes  for  several  hours  at  a  stretch.  The  loss  to  the  railway  com- 
pany in  consequence  of  the  suspension  of  car  service  must  be  large,  even  if  the 
stoppage  is  only  for  an  hour.  But  how  many  people  ever  consider  the  com- 
pany's loss?  On  the  occasion  of  the  return  of  the  remnant  of  the  Seventy-first 
Regiment  regular  car  traffic  was  suspended  when  the  troops  marched  up  Broad- 
way. The  Metropolitan  Street  Railway  Company  rendered  a  graceful  and 
patriotic  service  on  that  day.  Many  of  the  heroes  were  too  ill  to  march,  but 
the  company  provided  cars,  so  that  they  could  ride  and  be  seen 
by  the  thousands  of  people  who  lined  Broadway  to  welcome  them.  The  gen- 
erosity of  the  railway  company  on  this  occasion  has  been  formally  acknowl- 
edged by  Lieut. -Col.  Charles  F.  Homer,  chairman  of  the  Relief  Committee  of 
the  Seventy-first  Regiment  Veteran  Association,  in  a  letter  addressed  to  Presi- 
dent H.  H.  Vreeland,  of  the  Metropolitan  Street  Railway  Company.  The  letter 
conveys  the  heartfelt  thanks  of  the  association  for  the  service  rendered  to  the 
sick  and  enfeebled  soldiers  by  the  officers  and  men  of  the  street  railway  com- 
pany. A  number  of  the  men,  the  letter  states,  have  since  died,  but  the  as- 
sistance rendered  by  the  company  will  long  be  remembered  by   the  survivors. 


KKiJli.  l-\»,,  i<.\ll-..->  FuR  ELELii<ic  Lit.iil.— in  accordance  with  n^ 
declared  policy  of  reducing  prices  as  fast  as  the  extension  of  its  business  and 
Its  operating  economies  permit,  the  Edison  Electric  Illuminating  Company  of 
New  York,  is  sending  out  to  its  customers  a  circular  announcing  a  further  re- 
duction of  rates  on  bills  due  after  October  15.  The  new  rates  give  customers 
the  benefit  of  the  fact  that  electricity  for  long-hour  use  can  be  produced  and 
sold  cheaper  than  any  rival  Uluminant.  The  schedule  is  as  follows:  For  retail 
use,  20  cents  per  kilowatt  hour  (equivalent  to  i  cent  per  i6cp  50-watt  incandes- 
cent lamp  hour,  or  10  cents  per  standard  arc-lamp  hour),  for  the  first  hour's 
average  daily  use  of  the  total  lamp  equivalent  connected;  15  cents  (three-quar- 
ters of  a  cent  or  y'/z  cents)  for  the  second  hour;  10  cents  (one-half  cent  or  s 
cents)  for  the  third  and  fourth  hours,  and  5  cents  (one-quarter  of  a  cent  or  2j4 
cents)  for  all  use  above  four  hours.  For  wholesale  use  with  a  guarantee  of 
^000  kw  hours'  consumption  each  month  and  two  hours'  average  daily  use  of 
installation,  10  cents  per  kilowatt  hour  for  the  first  four  hours'  average  daily 
use  and  5  cents  for  all  use  above  four  hours;  or,  at  the  option  of  the  consumer, 
the  present  wholesale  or  kilowatt  hour  rate  of  10,  9,  8  and  7  cents. per  kilowatt 
hour  for  2,  4,  6  and  8  hours*  average  daily  use,  wiih  reductions  for  quantity,  etc. 
These  prices  cover  both  incandescent  and  arc  lighting,  and  include  renewal  of 
incandescent  lamps  (not  exceeding  one  i6cp  lamp  for  each  20  kw  hours),  and 
the  carbons  and  trimmings  for  arc  lamps,  but  not  first  supply  of  lamps.  House- 
hold elevators,  pumps,  etc.,  may  be  included  at  the  retail  rate  without  separate 
metering  or  separate  minimum  charge.  To  encourage  cooking,  heating,  etc., 
by  electricity,  household  apparatus  for  cooking,  heating  and  ventilating  will, 
until  further  notice,  be  excluded  in  reckoning  installation.  Thus  the  cost  of 
lighting  will  be  relatively  diminished  by  the  use  of  current  for  these  purposes. 
These  prices  are  made  for  the  period  of  October-December,  1898,  with  the  in- 
tention, should  results  justify,  of  making  them  permanent  and  possibly  of  still 
further  reducing  the  rates  for  long-hour  use  or  making  a  maximum  rate  equiva- 
lent to  three-fourths  of  a  cent  per  i6-cp  incandescent  lamp  hour.  The  circular 
calls  the  customers'  attention  to  the  fact  that  to  obtain  their  illuminant  most 
cheaply  and  to  the  best  advantage  they  will  find  it  to  their  interest  to  use  elec- 
tricity for  all  their  lighting,  in  place  of  other  illuminants. 
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THE  ANCHOR  ELECTRIC  COMPANY,  Boston,  Mass.,  is  about  to  open 
an  office  in  New  York  City  under  the  charge  of  a  wide-awake  representative, 
who  will  keep  in  close  touch  with  the  trade  and  electrical  visitors  to  the  rhe- 
tropolis.  Mr.  Marshall,  treasurer  and  general  manager  of  the  company,  has  re- 
cently made  several  visits  to  New  York  to  make  the  necessary  arrangements. 

THE  OLD  MECHANICS  FAIR.— The  twentieth  triennial  exhibition  of  the 
Massachusetts  Charitable  Mechanic  Association  will  be  formally  opened  at  8:30 
o'clock  in  the  evening  of  Saturday,  October  8,  by  the  Governor  of  Alassachu- 
setts.  The  machinery  will  be  started  by  that  official  in  the  manner  which  has 
become  customary  on  such  occasions,  namely,  by  closing  an  electrical  cir- 
cuit. Among  the  attractions  of  electrical  interest  at  the  fair  will  be  the  wire- 
less telegraph  system  of  the  United  States  E.ectrical  Supply  Company,  of  New 
York,  which  will  be  in  charge  of  Mr.  \\'.  J.  Clarke,  who  has  become  widely 
known  through  his  connection  with  this  interesting  phase  of  electrical  develop- 
ment. Signals  will  be  transmitted  about  the  hall  by  the  wireiess  system,  and  it 
is  proposed  to  explode  submarine  mines  in  the  artificial  lake  in  the  same  man- 
ner. A  modern  parlor  has  been  constructed  and  furnished  in  the  basement 
of  the  grand  hall  for  the  purpose  of  exhibiting  the  Moore  vacuum  tube  light. 
No  expense  has  been  spared  to  make  this  parlor  elegant  and  attractive.  The 
Edison  Electric  Illuminating  Company  of  Boston  will  make  a  comprehensive 
and  elaborate  exhibit,  showing  the  application  of  electricity  to  illumination  and 
to  domestic  appliances.  An  extensive  display  of  motor  carriages,  including 
electric,  will  also  be  made.  A  speed  contest  of  these  vehicles  will  take  place 
in  Charles  River  Park  in  order  tc  afford  an  opportunity  to  bring  to  public 
attention  the  good  points  of  each  make.  The  conditions  of  the  contest  are: 
I,  speed  at  level  grade;  2,  speed  at  greatest  elevated  grade;  3,  turning  round 
in  smallest  space;  4,  stopping  at  unexpected  signal  in  shortest  space;  5,  economy 
of  fuel;  6,  efficiency  of  brake;  7,  durability  of  machine;  8,  cost  of  machine;  9, 
quickness  of  preparation  for  use.  A  series  of  eight  historical  wax  tableaux,  de- 
signed to  mark  some  of  the  various  stages  of  electrical  development,  will  be 
shown,  and  no  doubt  w-ill  form  an  interesting  feature  of  the  show.  Since  no 
exhibition  is  complete  without  an  X-ray  demonstration  the  Mechanics  Fair 
will  not  be  an  exception  in  this  respect.  The  Diesel  motor,  which  is  attracting 
a  great  deal  of  attention  in  the  mechanical  world  through  the  high  economy 
realized  in  its  operation,  will  be  exhibited  here  for  the  first  time  in  New  Eng- 
land. Those  interested  in  this  machine  may  find  a  complete  description  of  it  in 
The  Electrical  World  of  February  19  and  May  2S,  1S9S.  The  exhibition  will 
be  opened  to  the  oublic  on  Monday,  October  10. 

Buffalo  and  Niagara  Falls  Notes. 

Buffalo,  K.  Y,,  October  I,  I89f>. 

PERSONAL.— >Ir.  R.  A.  Byrnes,  who  has  been  the  manager  of  the  liuftalo 
office  of  the  Walker  Electric  Company  for  two  years,  has  resigned,  and  will 
return  to  New  York  City. 

THE  WALKER  COMP.VNY  has  just  installed  a  looo-hp  alternating  current 
generator  in  the  Niagara  gorge  power  house  of  the  Schoellkopf  Company.  It 
is  to  be  used  for  street  and  hotel  lights  in  the  city.  Current  will  be  generated 
at  2000  volts,  and  in  case  the  consumer  desires  to  reduce  the  voliage  he  must 
sft  lip  lr.Tn-;irtrmrr>  of  his  own  for  the  purpose. 
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THE  CATARACT  POWER  &  COXDUIT  COMPANY  has  let  tht  contract 
for  30,000  feet  of  cable  to  be  laid  in  Niagara  Street  to  the  India  Rubber  & 
Gutta  Perchd  Insulating  Company,  of  Yonkers,  N.  Y.,  and  the  construction  of 
the  cable  has  already  begun.  The  cable  will  carry  a  three-phase,  2o,ooo-volt 
current.  It  will  be  a  part  of  the  regular  line  to  Niagara  Falls.  Besides  this  a 
large  amount  of  cable  will  go  into  new  subways  in  the  city  yet  this  fall. 

THE  NEW  TROLLEY  LINE  connecting  the  villages  of  Lima  and  Honeoye 
Falls,  a  distance  of  6  miles,  is  finished  and  in  operation.  The  cars  are  equipped 
with  four  .so-hp  motors,  this  large  power  being  requisite  on  account  of 
the  freight  to  be  handled.  The  line  is  changed  from  a  steam  road,  and  will  do 
all  the  work  done  by  the  latter.  In  fact,  the  handling  of  freight  is  to  be  the 
chief  business  during  a  part  of  the  year  at  least.  The  power  is  to  be  furnished 
by  gas  engines. 

THE  SEVENTY'-FIFTH  MEETING  of  the  American  Institute  of  Mining 
Engineers  will  be  held  in  Buffalo,  October  18-20.  The  final  meeting  will  be 
held  at  the  International  Hotel  at  Niagara  Falls,  when  a  paper  will  be  read 
on  the  power  development  at  that  place.  It  is  expected  that  from  100  to  200 
delegates  will  be  present.  The  institute  is  twenty-seven  years  old,  and  as  the 
membership  includes  many  of  the  finest  engineers  in  the  country  the  proceed- 
ings cannot  fail  to  be  interesting  and  valuable. 


Chicago  Notes. 


Branch  Office  of  THE  Electrical    Worlp.  ) 

936Monarinock  Building.    - 

CHICAGO.  111..  October  1.  l)r98.      \ 

MR.  GERALD  MAHONY,  electrician  for  the  LaKon  Company,  Elkhart. 
Ind.,  was  a  visitor  in  Chicago  during  the  past  week. 

CONSIDERING  THE  FACT  that  the  Chicago  Rheostat  Company  has  but 
recently  entered  the  electrical  field  it  is  encouraging  to  the  company  to  note 
that  orders  have  been  received  during  the  past  two  weeks  for  rheostats  aggre- 
gating 464  horse-power.  The  company  is  under  the  general  management  of  Mr. 
E.  W.  Hammer,  whose  efforts  in  the  rheostat  line  in  the  past  have  brought 
•successful  results.  In  addition  to  a  full  line  of  standard  motor-starting  and 
controlling  rheostats  the  Chicago  Rheostat  Company  will  furnish  a  complete 
line  of  special  pump  and  elevator  controllers  made  under  the  Whittingham 
patents,  also  a  full  line  of  dynamo  field  rheostats  using  the  new  enameled  re- 
sistance unit  system  patented  bj'  the  American  Electric  Heating  Corporation. 
The  superintendent  of  the  company  is  Mr.  J.  D.  Claghorn,  who  occupied  a 
similar  position  with  Mr.  Hammer's  old  company  from  its  inception  until  a 
very  recent  date.  He  has  been  intimately  connected  with  electrical  manufac- 
turing for  the  past  fifteen  years.  The  designing  department  will  be  under  the 
charge  of  Mr.  F.  S.  Hurst,  who  was  formerly  chief  of  the  draughting  depart- 
ment of  the  Cutler-Hammer  Manufacturing  Company. 


Milwaukee  Notes. 

MlLvv.AUKEE,  Wis.,  October  1. 1898. 

THE  WISCONSIN  TELEPHONE  COMPANY  has  completed  its  longdis- 
tartte  circuit  from  Janesville  to  Monroe,  and  the  line  is  being  extended  to 
Dubuque. 

THE  WAUPACA  ELECTRIC  LIGHT  &  RAILWAY  COMPANY  is  con- 
templating the  building  of  a  line  from  the  Wisconsin  Central  Railroad  station 
to  the  Chain-of-Lakes. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  September  28, 1898. 

STRIKE  ENDED.— The  strike  of  the  linemen  of  the  Missouri-Edison  Elec- 
tric Company,  which  was  started  August  i  for  a  raise  in  salary,  has  been  ended. 
The  men  gave  in,  and  the  company  is  reengaging  the  best  of  the  workmen. 

A  SPECIAL  ELECTION  for  a  franchise  to  be  granted  to  certain  persons 
at  Nevada,  Mo.,  to  build  an  electric  street  railway  in  that  city,  was  held  this 
week.  The  proposition  was  carried  by  a  two-thirds  vote.  The  company  agrees 
lo  give  2^3  per  cent,  of  Ihc  gross  earnings  to  the  city. 

NEW  TAX  ON  TELEPHONE  MESSAGES.-The  Bell  Telephone  Company 
has  undertaken  the  introduction  of  an  innovation  to  which  it  is  believed  the 
public  will  not  take  kindly.  It  is  the  adoption  of  the  pay  system  for  sending 
telephone  messages  from  public  stations.  A  separate  telephone  with  an  at- 
tendant is  placed  in  the  public  places,  and  a  fee  of  :o  cents  is  charged  for  every 
message. 

THE  CIRCUIT  COURT  in  a  decision  this  week  sustained  the  motion  of  the 
railroad's  attorney  lo  set  aside  the  decree  in  the  People's  Railway  case,  which 
subordinated  the  personal  taxes  against  (he  road,  amounting  lo  about  $12,000,  to 
the  claims  of  the  first  mortgage  bondholders.  The  judge  held  that  the  per- 
sonal t.ixcs  til  the  road  were  in  reality  a  pari  of  its  running  expenses,  and  that 
Ihc  directors  owed  il  lo  Ihc  cily,  by  the  permission  of  which  the  road  enjoyed 
ihc  privilrj^r-  of  operating,  lo  pay  its  taxes. 

Pacific  Coast  Notes. 

San  Phancihco,  Col.,  September  M,  ihiih. 
I  -  ■  --TRIC  LIGHTING  PLANT  in  La  Grande,  Ore.,  is  lo  be  sold  by 

■n  mar«httl  lo  satisfy  a  judgmcnl  of  $7864  in  favor  of  Ihc  General 

i-any. 

ALEXANDER  GRAHAM    DELL,  ol  Iclcphonc  fame,  uilled   from 
■    "■   '  '  ■■'  •"  (or  a  monih's  vidl  «o  Japan.    He  was  accompanied 
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I  PHONE    tc    TELEGRAPH    COMPANY    rccenlly 
in  length,  which  gives  Eureka,  Humboldt  County, 

'  iiv. 

\L  ElECTRIC  COMPANY  has  .Irelched  iwo 
■■■ru  «tstion  in  Oregon  Cily,  Ore.,  lo  Ihe  Porl- 
power.    The  dislancc  it  about  lA  miles. 
'  I-:  COMPANY  hat    JutI  been  ineorporaird 


with  a  capital  stock  of  $100,000,  of  which  amount  $12,000  lias  been  subscribed. 
It  was  organized  to  buy,  sell,  operate  and  conduct  the  business  of  electrical, 
gas,  steam  or  water  plants.  Los  Angeles,  Cal.,  is  to  be  the  principal  place  of 
business.  The  directors  of  the  company  are  Lewis  Thome,  E.  D.  Silent,  Ferdi- 
nand Wheeler  and  Harry  V.  Carter. 

THE  MT.  OLIVET  ELECTRIC  RAILWAY  line,  which  is  about  to  be 
opened  to  travel,  is  said  to  be  the  shortest  independent  line  in  America,  Start- 
ing from  the  San  Jose  road,  in  San  Mateo  County,  Cal.,  it  follows  Mt.  Olivet 
Avenue  to  the  cemetery  of  the  same  name,  the  distance  being  252S  feet.  The 
line  was  built  by  the  directors  of  the  cemetery  association,  and  it  will  connect 
with  the  San  Mateo  Electric  Railroad  Company's  line  from  San   Francisco. 


Canadian  Notes. 


Toronto.  Ont..  September  29. 1898. 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  of  Toronto, 
is  now  extending  its  line  north  to  Newmarket,  a  distance  of  34  miles. 

THE  RATEPAYERS  of  Barne  have  sanctioned  a  by-law  to  raise  $35,000  to 
purchase  and  install  a  new  municipal  lighting  and  power  plant. 

A  RUMOR  is  current  that  the  Ottawa  Street  Railway  Company  has  pur- 
chased the  Ottawa  <Sr  Gatineau  Railway,  and  will  convert  it  into  an  electric 
road. 

A  COMPANY  of  American  capitalists  is  endeavoring  to  arrange  for  the  de- 
velopment of  the  water  power  on  the  Jacques  Cartier  River  for  electrical 
transmission. 

MR.  S.  C.  DRUMMOND,  representing  the  British  Electric  Traction  Com- 
pany, of  London,  England,  has  applied  to  the  Nelson,  B.  C,  Municipal  Coun- 
cil for  a  charter  for  an  electric  street  railway. 

A  PROJECT  to  convert  the  Niagara  Central  Railway,  between  Niagara  Falls 
and  St.  Catliarines,  Ont.,  into  an  electric  road  is  receiving  favorable  considera- 
tion. The  extension  of  this  road  from  St.  Catharines  to  Port  Dalhousie  and 
BeamsviUe,   Ont.,  is  also  being  talked  of. 

THE  CITY  COUNCIL  of  Hamilton,  Ont.,  has  passed  the  third  reading  of 
the  by-law  authorizing  the  extension  of  the  franchise  of  the  Street  Railway  Com- 
pany, and  the  agreement  has  been  signed,  thus  placing  that  company  in  pos- 
session of  its  privileges  for  the  next  thirty  years. 

THE  LINDSAY-FENELON  FALLS  TRANSMISSION  SCHEME.-The 
Municipal  Council  of  Lindsay,  Ont.,  has  granted  an  extension  of  two  weeks 
to  Messrs.  Alex.  Culverwell  and  George  White-Fraser  in  which  to  complete  ar- 
rangements for  the  carrying  out  of  their  i6-mi]e  power  transmission  scheme 
between  Lindsay  and  Fenelon  Falls.  The  promoters  stale  that  the  necessary 
capital  has  all  been  subscribed.  The  next  move  will  likely  be  toward  receiving 
tenders  for  the  electrical  and  hydraulic  plants. 

Ottawa,  Ont.,  September  20.  1698. 

THE  ELECTRIC  LIGHT  &  POWER  COMPANY,  of  guebec,  is  building 
a  Targe  power  house  at  St.  Gabriel  Falls.  It  is  proposed  to  establish  three  pulp 
mills  at  this  point. 

APPLICATION  has  been  made  to  the  Ontario  Legislature  for  an  act  to 
incorporate  the  Toronto  Elevated  Railway  Company,  such  act  to  provide  that 
the  company  may,  subject  to  the  consent  of  the  municipalities  affected  and  sub- 
ject to  all  other  existing  rights,  construct  and  operate  a  system  of  elevated 
electric  railways  in  Toronto  and  adjoining  municipalities,  and  also  in  conjunc- 
tion therewith  a  system  of  surface  railways  in  Toronto  and  other  municipalities 
within  a  radius  of  50  miles. 

THE  ANNUAL  MEETING  of  the  Standard  Light  &  Power  Company  was 
held  this  week  at  the  office  of  the  company  in  Montreal.  A  contract  has  been 
entered  into  with  the  Lachine  Rapids  Hydraulic  Company  for  supplying  current 
to  run  its  plant  from  the  Lachine  Rapids  by  electric  power  in  place  of  steam.  It 
was  decided  to  largely  improve  the  station  by  purchasing  rotary  converters, 
fireproofing  the  building  and  making  the  station  the  most  complete  direct  cur- 
rent station  in  the  Dominion.  In  addition  to  receiving  power  from  the  Lachine 
Rapids  there  is  also  a  magnificent  steam  plant  in  reserve,  so  that  its  customers 
arc  doubly  protected. 

A  PRACTICAL  TEST  of  the  Canadian  Pacific's  new  copper  wire  was  made 
on  Wednesday  last,  between  Montreal  and  Vancouver,  and  the  time  consumed 
in  sending  a  message  to  Montreal  and  transmitting  reply  lo  Vancouver  was 
about  a  minute.  The  wire  was  duplexed.  The  actual  distance  covered  by  this 
new  wire  is  about  2900  miles,  constituting  probably  the  largest  direct  line  cir- 
cuit for  daily  work  in  the  world.  This  line  will  enable  Montreal,  Vancouver, 
Winnipeg,  Rossland,  Nelson  and  other  far  western  points  to  transact  specula* 
tivc  business  between  these  points  almost  as  quickly  as  between  Montreal  and 
Chicago.  The  alleinalive  telcgrapli  line  lo  the  Kootenay,  via  the  Crow's  Ncsl 
Pass  line,  will  also  be  completed  lliis  fall.  ^"^ 


French  Notes. 


(From  i>ur  Special  Correspondent.) 

Paris,  Soptembor  n,  ]80f>. 

IIROWN,  nOVKRI  &  CO.,  BADEN.— The  news  comes  from  Zurich  that 
ihc  large  electrical  nKinufacluring  firm  of  Brown,  Bovcri  iS;  Co.,  Biiden  (I'nnton 
Argovic),  in  conleniplaiing  a  reduction  in  dize  of  iln  factory  in  that  city,  with 
ihc  tnlenlion  u(  Htnrttng  two  new  CHtiibliMlimcntN,  one  in  l'*rancc,  which  will 
employ  not  Ich^  ihnn  1000  men,  and  ihe  other  in  (icrmnny,  cniptnying  obout 
onchnU  that  number.  It  in  Riven  out  thai  (lie  object  of  iIiIh  change  in  lo  save 
the  cuHlomH  dntic!i  on  mnehincry  Hotd  in  iIionc  counlric«t,  and  alno  lo  cscnpe 
the  acvcrilicH  which  Swifin  law  iniponcs  on  mnnufacturjng  industries. 

AN  ELECTRICAL  TIIUESMINc;  MAC  MINF-.-A  portnbic  IhrcsliiiiK  ma 
chine  driven  (>y  electricity  ih  n  novelty  in  nKrirnliurc  which  has  recently  been 
tried  in  Andcrnny  (Meu*c).  Thin  ninchinc  i*  fitted  for  u«e  in  the  barn  as  well 
.-11  in  the  firlds.  It  takci  currrnt  from  Ihc  nencrnlor  nt  tltc  Ponl-sur-Saulx 
worki,  with  which  it  is  connected  by  n  circuit  carried  on  a  reel.  The  use  of 
clerlricily    in    the    country    lyliiK    bolwccn    Andrrnny    and    Conlrisnon    in    very 
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general,  and  the  price  extremely  low.  It  is  not  uncommon  to  find  small  cabins 
and  even  stables  lighted  by  this  beautiful  illuminant. 

GENERAL  ELECTRIC  COMPANY.— The  company  bearing  this  name  was 
organized  last  April,  with  the  following  objects  in  view:  i.  To  produce  and 
furnish  electrical  energy  for  public  and  private  use  in  France  and  other  coun- 
tries; to  undertake  enterprises  and  install  machinery  for  and  to  manufacture 
every  kind  of  article  connected  with  the  use  of  ek-clricity  as  a  source  of  Hght, 
heat  and  power;  to  solicit,  obtain  or  take  over  all  kinds  of  concessions,  charters 
and. permits  connected  with  such  enterprises.  2.  The  manufacture  and  sale  of 
all  forms  of  accumulator  batteries.  3.  The  manufacture  and  sale  of  all  forms 
of  electric  lamps,  incandescent  or  otherwise.  4.  The  installation  and  operation 
of  all  kinds  of  metallurgical  establishments,  paying  especial  attention  to  such 
industrial  and  commercial  operations  as  are  allied  with  the  metallurgy  and  pro- 
duction of  copper  and  its  alloys,  whether  intended  for  electrical  or  for  other 
uses.  Also  the  exploitation  of  the  arts  relating  to  the  pulverization  of  metals 
and  their  applications.  The  capital  stock  is  10,000,000  francs  in  20,000  shares  of 
500  francs  each,  and  is  composed  of  cash  and  property  valuations;  74S0  shares 
have  been  apportioned  on  the  property  as  follows:  4000  to  the  Societe  Nor- 
mande  d'Electricite,  this  compajiy  receiving  in  addition  to  this  stock  a  cash 
payment  of  1,032,500  francs;  2S0  to  F.  Gabriel  and  H.  Augenault,  lamp  manu- 
facturers, with  a  cash  payment  of  760,000  francs;  2000  to  the  Societe  Anonyme  de 
Monchel,  with  a  cash  payment  of  +40,000  francs.  M.  Azaria,  in  return  for  his 
contribution  in  Kind  and  for  the  time  and  study  and  management  laid  out  by 
hira  on  the  foundation  of  this  company,  receives  1200  shares  at  500  francs  each. 
The  12.520  shares  forming  the  remainder  of  the  capital  are  subscribed  for  in 
both  cash  and  property  to  thfe  extent  of  about  one-quarter. 

THE  ELECTRIC  RAILWAY  BET\\  EEN  OLOROX  (FRANCE)  AND 
JACA  (SPAIN),  ACROSS  THE  PYRENEES.— The  Oloron-Jaca  hne  of  rail- 
way  will  have  an  annual  traffic  of  some  60,000  tons  and  33,000  passengers.  It 
should  be  possible  to  collect  8  francs  per  ton  for  through  freight,  which  is  a 
trifle  less  than  10  centimes  per  ton  kilometre.  At  this  price  the  railway  ought 
to  secure  the  wine  which  is  sent  from  Huesca  to  Paris,  and  with  still  greater 
reason  that  which  goes  to  intermediate  points  like  Orleans,  Bourges,  etc.,  which 
have  the  same  rates  as  Paris  from  Oloron.  These  towns  are  getting  Huesca 
wine  from  Paris,  and  they  are  paying  in  addition  to  55  francs  31  centimes  per 
ton  an  extra  sum  for  freight  from  Paris,  which  gives  the  advantage  to  the 
route  via  Oloron.  The  fare  of  6  francs  for  passenger  traffic  from  one  terminus 
to  the  other  is  not  exorbitant  considering  the  altitude  which  is  attained.  W'hh 
the  passenger  rates  in  France,  as  in  Spain,  strictly  proportional  to  the  dis- 
tance traveled,  this  line  can  offer  advantages  not  only  to  travelers  from  France 
to  Jaca,  Huesca,  Saragossa  and  Aragon,  or  those  traveling  between  Madrid 
and  Pau,  but  even  to  those  traveling  between  Madrid  and  Lyons,  Valence  or 
Bordeaux.  The  cost  of  building  this  line  is  estimated,  from  special  surveys,  to 
be  as  follows:  Roadbed,  with  track,  one  metre,  gauge,  stations,  depots,  tools, 
operating  machinery,  rolling  stock,  interest  on  capital  during  the  construc- 
tion period  and  land  damages,  40,000  francs  per  kilometre.  TJjis  is  the  contract 
price  for  the  portion  in  the  lower  Pyrenees,  and  it  includes  all  the  expenses 
mentioned  above,  and  is  high  enough  to  have  enabled  the  contractor  to  sublet 
parts  of  his  contract  with  profit  to  himself.  For  the  whole  85  kilometres  this 
would  be  a  cost  of  3,400,000  francs.  There  will  be  extra  expenses  to  be  added 
to  this  fof  special  constructions  and  apparatus  for  reaching  the  peak  of  the 
mountain  range.  Either  rack  or  cable  railway  will  be  used.  These  types  of 
traction  make  such  progress  each  day  that  it  is  impossible  to  state  now  which 
of  the  two  will  be  better  adapted  to  this  purpose  two  years  from  now.  At  5000 
francs  per  kilometre  thi^  would  add  to  the  cost  of  the  85  kilometres  425,000 
francs.  Snowsheds  will  be  used,  a  method  of  protection  from  snow  which 
makes  it  possible  to  cross  the  highest  ranges  without  the  necessity  of  piercing 
them  with  a  tunnel.  This  method  has  been  much  used  in  America  in  the 
Rocky  Mountains  and  in  Europe;  ilso  at  a  few  points,  notably  on  the  Mont 
Cenis  route,  while  awaiting  the  completion  of  the  tunnel.  In  Spain  also  it  is 
used  in  a  few  places  on  the  Northern  road,  where  the  sides  of  the  sheds  are 
made  of  w-ire  cloth,  with  a  mesh  sufficiently  small  to  keep  out  the  snow  in 
winter,  but  permitting  a  free  passage  of  air  in  summer,  which  is  frequently 
extremely  hot.  These  sheds  will  a.dd  750,000  francs  per  kilometre  for  7  kilo- 
metres, or  a  total  of  525,000  francs.  Conduit  laying  for  wire  will  cost  15,000 
francs  per  kilometre,  or  1,275,000  francs  additional.  The  power  stations  will  be 
built  to  furnish  2500  horse-power.  This  is  based  on  an  estimate  allowing  two 
five-car  trains,  carrying  8000  kilogrammes  load  on  the  ascent  between  Oloron 
and  Somport  at  a  rate  of  30  kilometres  per  hour,  also  a  train  similarly  loaded 
coming  from  Jaca  at  the  same  rate  of  speed.  No  account  has  been  taken  of 
the  possibility  of  making  the  trains  on  a  down  grade  furnish  power  to  the  line 
which  would  diminish  the  installation  needed.  Moreover,  it  is  quite  unneces- 
sary to  have  more  than  a  third  of  the  transportation  facilities  iigured  on  the 
ascent  at  any  one  time.  Hence  the  figure  2500  horse-power,  given  for  the 
motive  power,  is  greatly  in  excess  of  all  needs.  Twenty-five  hundred  horse- 
power at  400  francs  per  horse-power  would  require  1,000,000  ffancs.  The  sum 
total  of  first  cost  comes  up  to  6,625,000  francs. 


will   engage  in   the  manufacture   of  motors  and   other   electrical   devices.    The 
chief  office  will  be  in  Plainfield. 


The  Telegraph  and  Telephone, 


General  IFlewsl 


New  Incorporations, 


THE  REX  INCANDESCENT  LIGHT  COMPANY.  New  York.  N.  Y..  has 
been  incorporated  with  a  capital  stock  of  $300,000. 

THE  OTTUMWA  LONG-DIST.VNCE  TELEPHONE  COMPANY.  Ot- 
tumwa,  la.,  has  been  formed  with  a  capital  stock  of  $10,000.  The  incorporators 
are  J.  C.  Goddard.  P.  E.  Wilson  and  A.  R.  Cowdery. 

THE  ATLANTIC  COUNTY  TELEPHONE  COMPANY  has  been  incor- 
porated at  Trenton,  N  J.,  with  a  capital  stock  of  $100,000.  An/ong  the  incor- 
porators arc  Frederick  L.  Benson,  Alfred  Dingier,  Jersey  City;  John  J.  Mc- 
Closkcy.  Philadelphia.  Pa. 

THE  AMERICAN  AUTOMOBILE  COMPANY  has  filed  articles  of  in- 
corporation  at  Elizabeth,  N.  J.,  with  a  capital  stock  of  $500,000.    The  company 


ELYRIA,  OHIO. — The  Elyria  Telephone  Company  has  increased  its  capital 
slock  from  $20,000  to  $50,000. 

TOWSON,  MD.— Articles  for  the  incorporation  of  the  new  Baltimore  &  Har- 
ford County  Telephone  Company  have  been  filed  here.  The  capital  stock  is 
$30,000. 

ABILENE,  TEX.— Telephone  connections  between  Merkel  and  Sweetwater 
have  been  established.  This  gives  Abilene  long  distance  connection  with  Roby, 
via  these  two  places. 

GREENVILLE,  PA.— The  Jefferson  &  Warren  Telephone  Company  already 
has  poles  on  the  ground  for  a  branch  line  from  Cortland  to  Orangeville,  Kins- 
man and  Andover.  It  is  quite  likely  that  a  connection  will  be  made  with  the 
Mercer  Company's  lines. 

ASBURY  PARK,  N.  J.— The  Monmouth  County  Telephone  Company,  has 
applied  to  the  Board  of  Commissioners  for  a  franchise  to  erect  its  poles  and 
run  wires  through  the  streets  of  Long  Branch  for  the  purpose  of  conducting 
a  telephone  business.    The  matter  was  laid  over. 

NE\\ARK,  N.  J.— Workmen  are  tearing  down  the  old  buildings  at  158  and 
160  Market  Street  to  make  room  for  the  new  edifice  which  the  New  York  & 
New  Jersey  Telephone  Company  is  going  to  put  up  there.  The  new  building 
is  to  be  six  stories  high,  with  terra  cotta  front  of  the  Renaissance  style.  It  will 
be  fireproof  throughout.  The  building  will  be  ready  for  occupancy  by  May  i, 
1899.    Its  cost  will  be  about  $90,000. 

NE\\'ARK,  N.  J.— A  mortgage  for  $1,000,000  was  recorded  a  few  days  ago 
in  the  office  of  the  County  Register  at  Newark  by  the  State  Telephone  Com- 
pany of  Jersey  City  to  the  Fidelity  Trust  Company,  of  Newark.  The  mort- 
gage is  signed  by  W.  I.  Taylor,  president,  and  W.  C.  Cox,  secretary  of  the 
Telephone  Company,-  and  by  Jerome  Taylor,  second  vice-president,  and  Uzal 
McCarter,  secretary  of  the  Trust  Company. 

GREENFIELD,  IND.— The  New  Long-Distance  Telephone  Company  has 
obtained  the  right  from  the  County  Commissioners  to  construct  its  lines  along 
the  highways  of  Hancock  County.  There  is  a  movement  on  foot  now  to  or- 
ganize a  cooperative  telephone  company  in  Greenfield,  with  an  invitation  to 
the  people  in  all  parts  of  Hancock  County  to  run  their  lines  into  its  exchange 
and  to  connect  with  all  subscribers  in  Greenfield  without  cost. 

SANTIAGO  DE  CUBA.— Orders  have  been  given  to  Captain  Brady,  of  the 
L'nited  States  Signal  Service,  to  begin  the  construction  of  an  overland  tele- 
graph line  from  Guantanamo  via  Santiago  to  Manzanillo.  The  principal  use  of 
the  line  will  be  for  the  transmission  of  government  dispatches,  the  present  cost 
of  message  transmission  by  telegraph  from  Guantanamo  to  Santiago  being  20 
cents  per  word  up  to  thirty  words,  and  12  cents  for  each  additional  word.. 

MINNEAPOLIS,  MINN. — Negotiations  were  closed  a  few  days  ago  where- 
by the  Northwestern  Telephone  Exchange  Company,  the  Western  Electric 
system,  the  Western  Electric  Telephone  Company,  the  Minnesota  Mutual 
Telephone  &  Telegraph  Company,  and  all  of  the  dependent  and  allied  com- 
panies operating  in  between  500  and  600  towns,  will  pool  issues.  They  will 
operate  their  lines  in  direct  connection,  which  will  enable  Minneapolis  to  talk 
with  all  parts  of  Iowa,  Nebraska,  Missouri,  Kansas  and  Illinois. 

RICHMOND,  VA.— That  the  city  of  Richmond  intends  to  fight  to  the  last 
ditch  tlie  Southern  Bell  Telephone  Company,  now  doing  business  here  with- 
out franchise,  by  grace  of  an  mjunction  granted  by  Judge  Nathan  Goff,  of 
the  United  States  Circuit  Court,  was  plainly  shown  by  the  action  of  the  Board 
of  Aldermen.  That  body  suspended  its  rules  and  adopted  unanimously  a  reso- 
lution providing  for  the  employment  of  assistant  counsel  to  the  city  attorney 
in  the  conduct  of  the  case,  which  is  now  pending  in  the  Supreme  Court  of  the 
United  States. 


Electric  Liqmt  and  Power. 


THIBODEAUX,  LA. — The  question  of  establishing  municipal  lighting  will 
be  voted  upon  ?t  the  November  election. 

MONTICELLO,  ILL.— It  is  proposed  to  increase  the  stock  of  the  Monti- 
cello  Electric  Light  Company  to  $20,000,  and  put  in  a  large  heating  plant  to 
heat  the  business  houses. 

GRAND  RAPIDS,  :MrCn.— A  favorable  report  has  been  made  upon  the 
bid  of  the  Chase  Construction  Company,  of  Detroit,  for  the  proposed  city  elec- 
tric light  plant.    The  bid  is  $?9,970. 

EMMETSBURG,  lA.— A  special  election  will  be  held  on  Thursday,  October 
20,  on  the  question  of  granting  a  twenty-year  franchise  for  an  electric  light 
plant  to  John  McNamara,  of  Fulton,  111. 

NAPA,  CAL. — The  Clear  Lake  Electric  Power  Company  has  nearly  com- 
pleted its  preliminary  work,  which  has  extended  over  two  years,  and  is  ex- 
pecting to  develop  between  3000  and  4000  horse-power. 

CLEVELAND,  OHIO.— R.  P.  Baldwin  has  been  appointed  by  Judge  Ong 
as  receiver  of  the  People's  Light  &  Power  Company,  of  Crestline.  The  appli- 
cation was  m,ijc  by  A.  R.  Manning,  assignee  of  the  Cornman  Electric 
Company. 

STEVENS  POINT,  WIS.— The  Stevens  Point  Lighting  Company  has  been 
placed  in  the  nands  of  Vice-President  Atwell,  of  this  city,  as  receiver,  under 
$50,000  bonds.  The  capital  stock  is  $50,000.  This  plant  is  bonded  at  $30,000 
in  Milwaukee. 

TROY,  N.  Y.— Charles  J.  Cooper,  of  Brooklyn,  who  recently  purchased 
the  Hudson  Street  Railway,  has  just  closed  negotiations  by  which  he  also 
becomes  sole  owner  of  the  plant  and  franchise  of  the  Hudson  Electric  Light  & 
Power  Company.    The  consideration  is  $150,000. 

WABASH,  IND.— It  is  announced  that  the  sale  of  the  Indiana  Electric  Com- 
pany's line  in   Elkhart  and   connecting   Elkhart   and   Goshen  has  been   effected 
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to  the  owners  of  the  South  Bend  system.  The  new  owners  will  build  a  trolley 
line  from  South  Bend  to  Goshen  this  fall. 

LITTLE  FALLS,  N.  Y.— The  Cayadutta  Generating  Company  has  pur- 
chased the  electric  light  plant  of  Streeter  Brothers,  of  Fonda,  which  includes 
the  franchise  for  the  villages  of  Fonda  and  Fultonville.  The  transfer  is  to 
take  place  November  i.  At  that  time  the  Cayadutta  Generating  Company  will 
be  in  shape  to  operate  its  new  plant,  which  is  being  equipped  with  the  latest 
and  best  machinery. 

ALBANY-,  N.  Y.— Papers  incorporating  the  Mill  Point  Power  Company  have 
been  filed  with  the  Secretary  of  State.  The  new  concern  is  capitalized  at  $3o,- 
000.  Its  objects  are  stated  to  be  to  furnish  electricity  for  Amsterdam  and  towns 
of  Montgomery  County,  and  Johnstown  and  Gloversville  and  towns  in  Fulton 
County.  The  directors  for  the  first  year  are:  John  Marsh,  San  Francisco;  John 
Begley,  Gloversville,  Hugh  J.  Brady,  Cooperstown;  Paul  T.  Brady,  Robert  E. 
Drake,  Syracuse;  Walter  H.  Bunn,  New  York;   Charles  M.  Warner,  Syracuse. 


The  Electric  Railway. 


GRAND  R.-\PIDS,  MICH.— Mr.  C.  B.  Judd,  of  this  city,  is  reported  to  be 
at  the  head  of  a  project  to  build  an  electric  railway  between  Grand  Rapids  and 
Belding,  Mich. 

FREMONT,  OHIO.— The  right  of  way  for  the  Tiffin-Fremont-Port  Clinton 
Electric  Railway  has  been  secured  between  this  city  and  Tiffin,  a  distance  of 
18  miles.  The  right  of  way  between  Fremont  and  Port  Clinton  is  now  being 
secured. 

MILLBURY,  MASS.— Work  has  begun  upon  the  construction  of  the  new 
electric  road  from  Grafton  to  Worcester.  The  line  will-  pass  through  North 
Grafton  and  Millsbury  Junction  and  connect  with  the  Consolidated  road's  tracks 
in  Worcester.    The  plan  is  to  have  the  cars  running  by  Nov.  i. 

NEW  YORK,  N.  Y.— Reports  hav  been  revived  that  there  is  a  project  on 
foot  to  combine  all  of  the  trolley  roads  between  New  York  and  Albany  into 
one  great  system,  and  to  build  up  a  formidable  competitor  to  the  New  York 
Central.    This  time  the  scheme  is  attributed  to  ex-Gov.  Roswell  P.  Flower. 

AUBURN,  N.  \.— The  City  Railway  Company  is  negotiating  for  the  con- 
struction of  a  steamer  to  be  run  on  Owasco  Lake  next  season.  It  is  proposed 
to  build  the  boat  this  winter,  and  have  it  ready  to  launch  next  spring.  The 
steamer  is  to  be  120  feet  long  and  to  be  fitted  with  every  modern  convenience. 
It  will  be  run  in  connection  with  the  trolley. 

ALBANY,  N.  V.- The  Board  of  Railroad  Commissioners  has  granted  the 
application  of  the  New  York  &  North  Shore  Railway  Company  for  permis- 
sion to  construct  an  electric  road  from  the  terminus  of  the  New  York  &  Queens 
County  Railroad,  at  Middle  Village,  L.  I.,  through  Jamaica,  Flushing,  White- 
stone,  College  Point  and  Bay  Side  to  Manhasset. 

CLEVEL.'XND,  OHIO.— Frank  De  Haas  Robison,  a  well-known  street  rail- 
way man,  announces  that  Cleveland  will  ha^e  a  complete  system  of  low  fare 
street  railways.  In  all  90  miles  of  double-track  railway  will  be  built,  paralleling 
the  present  roads.  Mr.  Robison  says  consent  of  property  owners  for  42  miles 
of  the  road  has  already  been  secured,  and  the  City  Council  will  soon  be  asked 
for  a  franchise. 

PHILADELPHIA.  PA.— The  Newtown  Electric  Street  Railroad  Company, 
which  recently  acquired  control  of  the  Langhorne  and  Bristol  trolley  road,  has 
awarded  the  contract  for  the  extension  of  this  line  from  Newtown  to  Doyles- 
town.  This  will  make  a  continuous  line  of  26  miles  from  Bristol  to  the  county 
»eat.  Thomas  H.  Conncll,  the  contractor,  promises  to  have  the  road  completed 
about  December  15. 

SAN  FRANCISCO,  C.\L.— A  syndicate  composed  of  San  Francisco  capi- 
talists will  soon  be  in  control  of  the  Los  Angeles  street  railroad  .system.  The 
deal  has  been  in  contemplation  lor  some  time,  and  will  be  consummated  within 
a  few  days.  The  local  financiers  who  arc  interested  in  this  new  enterprise  are 
C.  P.  Huntington,  Henry  E.  Huntington,  I.  W.  Ilcllman,  Christian  de  Guigne 
and  H.  Corel.  The  Los  Angeles  strict  railroads  were  recently  consolidated 
and  bonded.  These  bonds  will  be  purchased  by  the  new  combination  ,-md  an- 
other issue  made. 

PHILADELPHIA,  PA.— At  the  annual  meeting  of  the  Union  Traction 
Company  on  September  26  John  Lowbcr  Welsh,  who  withdrew  from  the  presi. 
dency  and  accepted  an  election  to  tlie  board  of  directors,  presented  his  resig- 
nation as  a  member  of  the  board.  George  W.  Elkins,  a  son  of  William  I.. 
Elkini,  was  chosen  as  his  successor.  The  board  then  organized  and  elected 
John  B.  Parsons  president  and  George  D.  Weidcner  vice. president.  Mr. 
Parsons  has  been  general  manager  of  the  company  since  1896,  coming  here  from 
Chicago  to  a'»\ume  the  position. 

PHILAUELPIMA,  I'A.— A  material  addition  will  shortly  be  ni.-idc  to  the 
numerous  trolley  lines  running  out  of  Philadelphia  by  the  completion  of  a 
road  'to  Wilmington.  The  line  is  now  being  built  between  that  city  and 
Chester,  and,  at  the  latter  place,  it  will  be  joined  and  become  a  part  of  the 
one  conncctinu  Chester  with  Darby,  and  which  has  been  in  operation  for  sev- 
eral years.  When  the  Wilmington  link  shall  have  been  completed  it  will  be 
passible  to  go  as  (ar  south,  from  Philadelphia,  by  trolley  m  New  Castle,  Del., 
a  distance  ol  nearly  35  miles.  Work  on  the  road  between  Wilmington  .^nd 
Chester  is  being  pushed, 

IIAI.TIMfJKE,  .MD.-Tlie  ll.illimore  &  Ohio  Kailrond  Company  is  about  lo 
indulge  in  an  experiment  of  using  ihe  telephrmc  for  lung  distance  communi- 
cation.  Work  -vill  so(»n  begin  fn  Ihe  construction  of  two  new  copper 
Iclegroph  lines  between  llallimorr  lit  I'ill«burg,  j(o  miles,  nnil  they  will  be  so 
arranged  that  when  the  nece«"iiy  arises  ihey  will  be  available  for  telephonic 
communication.  One  ol  ihe  wires  will  be  exicnded  as  Inr  as  Newark  lor  tele- 
graphic use.  A  new  line  has  also  been  constructed  between  Columbus  and 
Cincinnati.  It  will  lake  800  mll»  ol  copper  wire,  weighing  iM  pounds  to 
Ihe  •nlle,  10  complete  the  work. 

BROOKLYN.  N.  Y.— Justice  Gar'etson.  In  Supreme  Court,  has  confirmed 
Ihe  report  ol  Josish  T.  Marean  reducing  vsluaiion  lor  purposes  ol  taxation  lor 


the  year  1897  on  the  property  of  the  surface  railroad  companies  in  Kings 
County.  The  DeKalb  Avenue  and  Newtown  track  mileage  is  reduced  from  $320,- 
000  to  $215,000.  The  Nassau  Electric  Railroad  Company's  track  valuation  is 
proportionately  reduced  and  the  valuation  is  placed  at  $30,750  a  mile  of  double 
track  of  girder  construction,  and  $22,750  a  mile  of  double  track  of  stronger 
construction.  The  Brooklyn  Heights  Railroad  Company's  track  valuation  is 
reduced  from  $2,900,000  to  about  $2,000,000.  The  valuations  of  the  Brooklyn, 
Queens  County  &  Suburban,  the  Atlantic  Avenue  and  the  South  Brooklyn 
Central  Railroads  are  reduced  proportionately.  The  reductions  are  about  25 
per  cent. 

PITTSBURG,  PA. — There  has  been  some  concern  among  local  theatrical 
managers  lest  the  free  show  scheme  of  the  Consolidated  Traction  Company 
should  encroach  on  the  pay  theatres  to  such  an  extent  as  to  practically  kill 
the  legitimate  show  business  of  the  city.  Recognizing  the  fact  that  a  free  enter- 
tainment, such  as  was  given  in  Schenley  Park  during  the  summer  months, 
given  through  the  regular  theatrical  season  would,  to  say  the  least,  make 
serious  inroads  on  the  regular  theatres,  men  who  have  their  money  invested  in 
these  institutions  have  naturally  felt  that  the  time  had  arrived  to  call  a  halt. 
Their  fears,  however,  have  been  allayed  by  a  statement  made  by  President  C.  L. 
Magee  to  the  effect  that  there  will  be  no  free  shows  in  the  winter  time  and 
that  the  summer  shows  will  not  begin  early  enough  to  interfere  with  the 
regular  theatrical  season. 

HAVERHILL,  MASS.— The  efforts  of  the  Lowell,  Lawrence  &  Haverhill 
Street  Railway  Company  to  secure  bonds  from  its  employees  have  met  with 
determined  opposition,  and  the  men  are  now  out  on  strike.  They  were  ordered, 
under  penalty  of  dismissal  in  case  of  refusal  to  comply,  to  furnish  an  indemnity 
bond  in  the  sum  of  $300  to  cover  damages  resulting  from  mishaps  or  accidents 
to  property,  arising  from  what  is  termed  in  the  bond  as  the  negligence  or  mis- 
conduct of  the  men.  The  latter  endeavored  to  secure  certain  modifications  in 
the  requirements  of  the  bond,  but  were  imsuccessful  and,  it  is  reported,  were 
denied  employment  for  refusing  to  sign.  According  to  the  terms  of  the  bond, 
it  is  said  that  the  company  could  make  the  men  pay  for  every  accident  from 
any  cause  whatever,  and  the  old  employees  take  the  ground  that  the  bond 
scheme  is  unjust,  since  none  of  them  is  in  a  position  to  defend  his  objection 
to  paying  damages  when  accidents  did  occur. 

PLAINFIELD,  N.  J. — An  interesting  and  important  point  has  been  raised 
in  Somerville  as  to  whether  or  not  the  Brunswick  Traction  Company  has  for- 
feited its  right  to  operate  the  extension  of  the  street  railway  through  that  place 
by  not  having  the  road  completed  over  the  whole  route  within  the  six  months 
allowed  for  the  work  of  construction  by  the  Bridgewater  Township  Committee. 
It  was  this  time  limit  that  caused  the  company  to  make  a  hasty  move  to  run 
cars  through  Dunellen  recently,  but  in  Somerville  the  possibility  of  the  fran- 
chise becoming  invalid  was  not  recognized.  The  agreement  between  the  town- 
ship and  the  trolley  capitalists  was  that  the  tracks  should  be  laid  from  the  east- 
ern to  the  western  limits  of  the  town,  but  the  tracks  lack  a  considerable  dis- 
tance of  covering  ,the  route  on  the  western  end.  The  time  limit  on  the  fran- 
chise expired  on  September  21.  A  number  of  Somerville  residents  are  urging 
the  officials  to  use  the  circumstance  as  a  means  of  compelling  the  traction  com- 
pany to  award  the  township  a  further  bonus. 


Legal  Note. 


THE  SPRAGUK  ELECTRIC  RAILWAY  &  MOTOR  COMPANY  V.  THE 
DETROIT  CITIZENS'  STREET  RAILWAY  COMPANY.— Another  pre- 
liminary injunction  in  the  infringement  litigation  which  the  General  Electric 
Company  has  been  bringing  against  the  Walker  Company  on  the  Sprague  pat- 
ent No.  324,894,  for  the  spring  suspension  of  railway  motors  was  filed  in  the 
I'nited  States  Circuit  Court,  Eastern  District  of  Michigan,  September  19,  189S. 
The  defendants  arc  ordered  to  remove  at  least  250  of  the  equipments  infringing 
this  patent  within  thirty  days  from  the  date  of  filing,  250  more  within  sixty 
days  and  the  balance  within  ninety  days.  Owing  to  the  consolidation  of  tlie 
Westinghousc  and  Walker  companies  before  the  filing  of  this  preliminary  in- 
junction, it  is  doubtful  if  its  provisions  will  be  enforced,  but  if  so,  the  same 
course  will  undoubtedly  be  followed  as  previous  injunctions  have  compelled, 
viz.,  the  replacement  of  the  springs  supporting  the  motor  at  the  end  furthest 
from  the  wheel  axle  by  links,  leaving  the  springs  at  the  other  end  to  give 
proper  flexibility. 

Personal  Notes, 


MK.  J.'XMI'iS  F.  Hnll.MvT,  tkclrical  and  iiicch.inical  engineer,  has  opened 
an  office  at  85  Times  Building,  New  York. 

PROF.  WM.  A.  ANTHONY  has  been  appointed  lecturer  in  electrical  en- 
gineering at  Columbia  University,  New  York. 

XErabe  anb  llnbustvial  Botes. 

THE  STURTEVANT  patent  sicam  hot-blast  apparatus  is  clearly  illustrated 
and  fully  described  in  a  j^page  catalogue  issued  by  the  II.  V.  Siintevani  Com. 
pany,   Bonton,  Mah^i. 

'I'HE  LAKON  Cd.MI'ANV,  ol  F.lkhart,  Ind..  rrporls  an  excellent  Hade  in 
trnnNlormem.  In  fact,  Ihe  company  ia  compelled  lo  work  overtime  to  enable 
it  lo  keep  up  wilh  itn  orderi. 

THE  STKIKK  among  the  mncliinistn  ol  the  Hullock  Electric  Manufncluring 
Company,  Cincinnati,  Ohio,  which  began  on  March  18  last,  ha«  been  declared 
off.  The  iilrikc  wnn  iigniniit  the  iiicccwork  or  premium  nyslem  of  the  factory, 
nnd,  it  i>  atnled,  vinn  uMHUrceimful. 

ACCUMULATORS  IN  I.IGHII  NC.  AND  I'tlWER  STATIONS.— Circular 
No.  45  ol  Ihe  Electric  Storage  llnltcry  (oinpiiiiy,  just  i>,ucd,  dcucriben  nnd 
ilUialrnlei  the  inalnllntion  ol  chloride  nccumulBlora  in  the  utation  of  Ihe  lianc- 
Monlpclier  Trnctlnn  Comp.iny.  Monipelier,   Vt. 

SOCKETS,  •wilche»  and  culoutu  nre  the  ulaplei  ol  Ihe  electric  light  bu»ines!i, 
and  Ihc  drninnd  lor  ihem  come«  from  every  climii  ol  trade.    In  order  l<i  ineel 
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this  demand  and  give  the  customer  just  what  he  wants  the  Western  Electric 
Company.  Chicago,  has  put  in  a  varied  supply  of  these  articles. 

THE  MICHIGAN  ELECTRIC  COMPANY'S  place  of  business  in  Detroit 
was  completely  destroyed  by  fire  September  24.  The  company  has  leased 
temporary  quarters  at  106  Woodward  Avenue,  where  the  business  will  be  car- 
ried on  as  usual.  In  the  meantime  work  on  permanent  quarters  will  proceed 
with  all  dispatch. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  just  placed  in 
the  printer's  hands  copy  for  its  new  telephone  catalogue.  It  claims  that  this 
will  be  the  best  all-around  telephone  apparatus  and  supply  catalogue  that  has 
so  far  been  issued.  It  will  be  ready  for  distribution  in  the  course  of  a  few 
weeks.     Copies  will  be  sent  on  application. 

THE  '"STANDARD"  telegraph  and  telephone  fuse  links  and  bases,  fusible 
cut-outs  and  lightning  arresters  are  illustrated  and  described  in  an  eight-page 
circular  issued  by  the  Harvard  Electric  Company,  52  Dearborn  Street,  Chicago, 
111.  This  company  manufactures  a  complete  line  of  these  goods,  which  are 
notable  for  simplicity  of  construction  and  serviceability.  The  cut-outs  and 
lightning  arresters  are  effective  devices. 

WESTINGHOUSE  CIRCULARS.— The  Westinghouse  Electric  &  Manufac- 
turing Company  has  recently  issued  circulars  54-58,  both  inclusive,  devoted,  in 
their  numerical  order,  to  alternating  current  fan  motors,  generators  and  rotary 
transformers  for  electrolytic  work,  polyphase  inductor  generators,  long  burning 
arc  lamps  for  direct  and  alternating  current  circuits,  and  street  lamps  for 
alternating  current  constant  potential  circuits. 

THE  CROUSE-HINDS  ELECTRIC  COMPANY,  Syracuse,  N.  Y.,  is  ex- 
ceptionally well  equipped  for  turning  out  the  finest  class  of  work  on  switches, 
sw^itchboards  and  panel  boards.  This  company  makes  a  regular  line  of  these 
goods,  as  shown  by  its  catalogue,  a  copy  of  which  will  be  sent  to  anyone  upon 
request.  The  company  has  a  large  corps  of  engineers  and  draughtsmen,  and  is 
in  a  position  to  quote  prices  on  all  kinds  of  special  work  of  this  class. 

THE  KOKOMO  TELEPHONE  &  ELECTRIC  MANUFACTURING 
COMPANY,  Kokomo,  Ind.,  has  issued  a  neat  little  catalogue  of  its  extensive 
line  of  telephone  apparatus.  ,  The  salient  features  of  the  Kokomo  microphone 
transmitter,  the  regular  exchange  'phone-standard  pattern,  combination  set, 
long-distance  'phone,  desk  sets,  sw^itchboard,  lightning  arrester  and  cross  con- 
necting board,  magneto  bells,  bridging  bells,  etc.,  are  briefly  described.  The 
catalogue  is  completely  illustrated. 

IN  ORDER  to  meet  the  demand  from  bicycle  dealers  for  a  good  side  line 
the  Julius  Andrae  &  Sons  Company,  Milwaukee,  Wis.,  has  ofTered  its  repre- 
sentatives the  agency  for  Andrae  telephones  and  electrical  supplies.  The 
Andrae  Company  has  just  finished  the  work  of  installing  a  complete  electric 
light  system  in  the  Racine  (Wis.)  post  office.  The  company  has  also  equipped 
the  Fish  Brothers'  Wagon  Works,  of  the  same  city,  with  a  complete  telephone 
system,  and  placed  a  programme  clock  system  in  the  Wisconsin  State  Normal 
School. 

THE  VALUE  of  a  good  name  in  a  manufacturing  establishment  is  exempli- 
fied by  the  success  with  which  the  Roebling  rubber  insulating  wire  is  meeting 
at  the  very  outset,  so  to  speak,  of  its  career.  In  the  comparatively  small  period 
that  the  new  rubber  insulating  plant  of  the  John  A.  Roebling's  Sons  Company,  of 
Trenton,  N.  J.,  lias  been  in  existence  it  has  made  a  very  creditable  record  of 
production,  having  been  running  to  its  full  capacity  on  general  orders  from  the 
start.  The  business  prospects  are  so  bright  that  it  will  undoubtedly  be  neces- 
sary to  increase  the  installation  in  the  near  future. 

THE  GLASS  MANUFACTORY  of  Messrs.  James  J.  Murray  &  Co.,  Phila- 
delphia— who  make  everything  in  glass  required  for  electrical  purposes — 
has  been  in  full  operation  for  several  weeks  for  the  blast  of  1893-99.  The  firm 
employs  275  hands  in  its  various  departments,  and  its  pay  roll  is  about  $2500  per 
week.  Every  conceivable  size,  shape  and  color  of  globes  and  shades  for  elec- 
trical purposes  are  made,  and  there  is  not  a  prominent  plant  in  the  United 
States  or  Canada  or  South  America  that  does  not  use  this  firm's  goods.  The 
outlook  is  very  promising  for  a  large  outpiit  during  the  coming  fall  and  winter. 

"DRAFT  WITHOUT  A  CHIMNEY"  is  the  title  of  a  small,  finely  illustrated 
pocket  folder  of  eight  pages  issued  by  the  B.  F.  Sturtevant  Company,  Boston, 
Mass.,  manufacturer  of  fan  blowers  for  every  conceivable  purpose.  The  folder 
presents  a  description  of  an  enlargement  of  the  company's  works,  the  old 
boiler  plant  having  been  replaced  by  a  new  one  in  which  mechanical 
draft  was  substituted  in  place  of  a  chimney.  It  is  pointed  out  that  the  latter 
feature  of  a  boiler  plant  has  outlived  its  usefulness,  and  in  support  of  the 
statement  the  advantages  of  mechanical  draft  are  presented  in  concise,  compact 
form. 

"MACHINISTS'  AND  DRAUGHTSMEN'S  DATA  SHEET."— Mr.  George 
Kirkegaard,  28  State  Street,  New  York  City,  has  compiled  and  published  a  data 
sheet  for  machinists  and  draughtsmen.  It  is  designed  to  go  directly  into  the 
hands  of  workmen  at  the  bench  and  into  the  draughting  room,  to  be  tacked 
up  for  ready -reference.  It  contains  tables  of  taps  and  tap  drills,  speeds  of  ma- 
chines and  tools,  horse-power  of  battery,  standard  dimensions  of  steam,  gas 
and  water  pipes,  etc.  This  data  sheet  will  no  doubt  save  both  time  and  money 
to  those  having  use  for  such  information.  It  is  mounted  on  heavy  paper  and 
on  cardboard,  and  is  sold  for  a  small  sum. 

CAR  LIGHTING.— The  National  Electric  Car  Lighting  Company.  New 
York  City,  has  closed  a  contract  with  the  Pullman  Car  Company  to  light  all 
the  Pullman  cars  which  run  on  the  Santa  Fe  limited  between  Chicago  and  Los 
Angeles.  There  arc  four  trains  in  this  service.  The  electrical  equipment  of 
each  train  will  aggregate  4928  candle  power,  divided  as  follows:  One  observation 
compartment  car,  1056  candle  power;  tltree  sleeping  cars,  each  of  1056  candle 
power;  one  dining  car,  352  candle  power,  and  one  library  car,  352  candle  power. 
Total,  4928  candle  power.  All  berths  will  .be  provided  with  lights,  and  it  is 
the  intention  to  light  the  locomotive  headlight  with  the  same  current. 

VALVES. — The  economy  effected  in  buying  cheap  valves  fs  more  than  off- 
set in  the  long  run  by  repairs  and  renewals  that  would  ordinarily  not  be 
necessary  if  good  valves  had  been  put  in  in  the  first  place.  The  Scott  gate, 
globe  angle  and  safety  valves,  manufactured  by  the  Roc  Stephens  Manufac- 
turing Company,  Detroit,  Mich.,  are  said  to  be  becoming  very  popular  abroad, 
where  thoy  have  been  tested  in  .some  of  the  more  important  government  work. 


During  the  past  month  the  company  reports  having  made  large  shipments  to 
London,  Hamburg  and  Christiania,  and  is  making  the  second  shipment  of  six 
30-inch  gate  valves  to  Honolulu,  Hawaii,  our  newly  acquired  territory.  ' 

RESISTANCE  WIRE.-Messrs.  Wilbur  B.  Driver  &  Co.  have  established  an 
office  at  126  Liberty  Street,  New  York  City,  where  they  will  carry  a  full  stock 
of  Climax  resistance  wire  in  all  sizes,  from  No.  s  to  36  B.  &  S.  gauge.  Since 
the  introduction  of  this  wire  about  a  year  ago  it  has  steadily  grown  in  favor, 
and  is  now  regarded  as  a  standard  for  resistance  work.  It  is  recommended  as 
the  most  reliable  resistance  wire  on  the  market  for  the  majority  of  applications. 
The  firm  can  furnish  Climax  wire  in  ribbon  form  and  insulated.  This  wire  has 
a  high  specific  resistance  and  possesses  extraordinary  strength  and  toughness. 
It  has  nearly  fifty  times  the  resistance  of  copper,  and  has  a  low  temperature 
coefficient. 

CATALOGUE  NO.  6  of  the  Farr  Telephone  &  Construction  Supply  Com- 
pany. 357  Dearborn  Street,  Chicago,  which  has  just  been  issued,  points  out 
the  principal  features  of  the  various  telephone  outfits  manufactured  by  this 
company.  The  catalogue  will  be  of  interest  to  telephone  people.  The  appara- 
tus manufactured  by  this  company  possess  certain  features  which  commend 
the  instruments  to  the  trade.  The  portable  telephone  and  switch  i^  an  in- 
genious device.  It  is  adapted  for  mines,  vessels,  docks  and  yards,  warehouses, 
elevators,  offices,  hotels,  stores,  etc.  The  features  of  construction  are  novel 
and  simple.  The  line  of  apparatus  manufactured  by  the  Farr  Company  is  a 
complete  one,  and  the  various  types  of  instruments  are  very  clearly  illustrated. 

THE  CARLISLE  &  FINCH  COMPANY.  Cincinnati.  Ohio,  is  distributing 
its  1898  catalogue  of  electrical  novelties  and  toys.  This  catalogue  contains  a 
great  many  thmgs  of  interest  to  young  electricians.  Electric  railways,  with 
large  double-truck  cars,  steel  tracks,  switches,  bridges,  stations  with  automatic 
signals  are  among  some  of  the  best  articles  represented.  Besides  these  dy- 
namos to  be  operated  by  water  power  or  hand  power  are  shown.  The  water- 
power  dynamos  are  of  such  a  size  that  they  may  be  run  by  the  water  furnished 
from  an  ordinary  house  hydrant.  The  hydro-electric  fan  apparatus  is  also  de- 
scribed, the  current  being  supplied  by  means  of  a  water-driven  dynamo.  This 
company  has  placed  upon  the  market  three  sizes  of  small  dynamos,  the  smallest 
giving  an  output  of  20  watts,  the  next  size  75  watts  and  the  largest  300  watts. 
These  dynamos  are  fully  described  in  the  new  catalogue,  a  copy  of  which  may 
be  obtained  on  application  to  the  company,  whose  address  is  830  West  Sixth 
Street,  Cincinnati. 

MR.  H.  BEVIS,  manager  of  the  General  Electric  Company,  Limited,  Lon- 
don, England,  who  is  on  a  visit  to  this  country,  has  with  him  some  samples 
of  apparatus  which  ought  to  prove  interesting  to  the  American  electrical  trade. 
The  Hunnings  Cone  Deckert  telephone  transmitter  is  one  of  these.  The  fault 
with  some  Hunnings  transmitters,  as  is  well  known,  is  the  liability  of  the 
carbon  to  pack,  resulting  in  the  loss  of  efficiency.  In  the  Deckert  cone,  how- 
ever, this  defect  has  been  overcome  in  a  simple  and  ingenious  manner.  Mr. 
Bevis  says  the  General  Electric  Company's  transmitter  has  been  adopted  in 
competition  with  all  other  types  by  the  National  Telephone  Company,  of 
England,  which  has  already  over  100,000  of  them  in  use.  He  adds  that  it  has 
also  been  adopted  by  the  English  Government  Post  Office  in  all  departments, 
and  that  altogether  there  are  at  least  600.000  of  these  transmitters  in  use  for 
long  and  short  distance  work.  Another  interesting  piece  of  apparatus  over 
which  Mr.  Bevis  is  enthusiastic  is  a  new  Aron  meter.  It  will  be  remembered 
that  the  old  pattern  of  the  Aron  m.eter  had  the  serious  drawback  of  requiring 
to  be  wound  up  every  month,  as  well  as  of  requiring  the  accurate  synchronism 
of  two  pendulums,  and  that  it  could  not  be  sent  out  sealed  from  either  the 
manufactory  or  central  stations.  In  the  new  instrument,  however,  these  diffi- 
culties are  said  to  be  entirely  obviated.  In  size  it  is  about  the  same  as  that 
of  other  meters,  and  it  is  sent  out  sealed  from  the  makers  and  requires  no 
winding  up  or  other  attention  whatever.  The  manufacturers  of  this  meter 
guarantee  that  a  5oo-ampere  meter  will  register  with  a  single  i6-cp  lamp.  It  is 
stated  to  be  a  true  watt-hour  meter,  and  it  registers  directly  in  units.  Mr. 
Bevis  states  that  the  EngUsI;  Board  of  Trade  has  approved  of  it  as  a  standard 
meter,  after  a  series  of  tests  lasting  over  two  years.  A  new  company  has  been 
formed  in  England  to  exploit  the  device,  and  it  is  the  intention  of  the  parent 
company  to  dispose  of  its  American  rights  and  to  form  a  separate  company 
here  for  the  manufacture  and  sale  of  the  meter.  The  English  company  has  a 
subscribed  capital  of  £250,000,  and  among  its  directors  are  Mr.  R.  E.  Crompton, 
Sir  James  Pender.  Mr.  R.  W'allace,,  Mr.  R.  Binswanger  Byng  and  Dr.  Aron. 


Directory  of  Scientific  Societies,  Associations,  Etc.,  and 
Meetings  of  the  Same. 


HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  be- 
tween October  and  May.  Headquarters,  115  West  Twenty-eighth  Street,  New 
York  City. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  1  to  June  1 ;  J.  R.  Cravat h,  secretary, 
Monadnock  Block,  Chicago,  111.  Meetings  and  papers  for  the  season  of  1898-99: 
October  7,  "Electrical  Features  of  the  Late  Spanish-.American  War,"  by  Thomas 
G.  Grier;  October  21,  "Practical  Points  on  Electrical  Measurement,"  by  W.  B. 
Hale;  November  4,  "The  Electrical  Equipment  of  a  Model  Printing  Establish- 
ment," by  George  A.  Damcn;  November  iS,  "The  Development  of  the  Motor- 
cycle," by  F.  B.  Rae;  December  2,  "Practical  Points  in  Street  Railway  En- 
gineering," by  W.  A.  Harding;  December  16,  "Wireless  Telegraphy,"  by 
Arthur  V.  Abbott;  January  6,  1899,  "Telephone  Engineering — Some  Problems 
Solved  and  Unsolved,"  by  S,  G.  McMcen;  January  20.  "Observations  on  Venti- 
lating Fans."  Gerard  Swope.  , 

THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES.  Brooklyn, 
N.  Y.  Henry  T.  Weed,  secretary.  Meetings:  October  7,  lecture  by  A.  L. 
Riker  on  "Electric  Carriages,"  illustrated  by  lantern  photographs;  November  4, 
illustrated  lecture  by  T.  C.  Martin;  December  3,  lecture  by  Prof.  William  E. 
Geycr,  Stevens  Institute;  January  6.  lecture  on  "The  Electro-Metallurgy  of 
Copper,"  by  John  B.  F.  Hercschoft;  February  3.  lecture  and  experimental 
demonstrations  by  Prof.  M.  I.  Pupin;  March  3,  illustrated  lecture  on  "Elec- 
tricity in  the  Navy,"  by  Captain  Zalinski.  U.  S.  N.;  April  7,  lecture  on  "Cable 
Telegraphy,"  by  A.  E.  Kcnnelly;  May  5.  lecture  by  Prof.  William  A.  Anthony. 
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Business  Botices. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15   Murray  Street,   New  York   City. 

THE  WAR  IS  OVER,  and  now  our  thoughts  are  all  of  peace  and  home. 
There  are,  too  often,  people  to  be  found  who  have  no  home,  and  it  is  to  them 


these  few  words  are  addressed.  If  you  really  want  a  home  you  can  easily  get 
one,  but  you  should  act  at  once  before  the  relapse  from  the  war  puts  prices  on 
the  advance.  In  Marinette  County,  Wisconsin,  the  very  finest  farming  land 
is  to  be  had  now  at  a  most  modest  figure.  E.\cellent  home  markets  are  at 
hand  to  take  whatever  the  farmer  raises,  and  good  prices  are  given.  These 
lands  are  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  and  full  informa- 
tion concerning  them  will  cheerfully  be  furnished  by  C.  E.  Rollins,  Immigra- 
tion Agent,  161  La  Salle  Street,  Chicago. 


UNITED  STATES  PATENTS  ISSUED  SEPTEMBER  2;,  1S9S. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

611,243.  SAFETY  FUSE  FOR  ELECTRIC  CIRCUITS;  G.  W.  Gardanier,  of 
Nyack,  N.  Y.  App.  filed  Dec.  16,  1S97.  The  fuse  holder  comprising  the 
portions  forming  an  enclosed  space  between  them,  combined  with  the  fuse 
in  said  space,  and  means  connecting  said  fuse  in  the  electric  circuit,  said 
fuse  comprising  the  insulated  resistance  wire  and  soft  wire  connected  with 
one  another,  and  the  wire  forming  the  heat  coil  around  said  wire,  substan- 
tially as  described. 

611,2-1.  ELECTRIC  RAILWAY;  O.  Preil,  of  Washington,  D.  C.  App.  filed 
Dec.  30,  1S97.  An  electric  railway  system,  comprising  a  feed-main,  separate 
contact  stations,  an  electromagnet  at  each  station,  switching  devices  oper- 
ated by  each  magnet  for  controlling  the  circuits,  a  circuit  for  the  working 
current  at  each  station  and  shunt  circuits  at  each  station  extending  in 
either  direction  therefrom,  and  including  coils  of  the  electromagnets  at  the 
stations,  both  in  advance  and  rear  of  the  station  where  they  are  controlled, 
substantially  as  described. 

611,367.    TROLLEY  POLE;  A.  M.  Meredith,  of  Philadelphia,  Pa.    App.  filed 
'March  31,  1897.    The  combination  of  a  trolley  pole  in  sections,  and  a  coil 
spring  connecting  said  sections  and  allowing  the  end  of  one  section  to  roll 
upon  the  adjacent  section, 

611,448.  APPARATUS  FOR  PRINTING  TELEGRAPHIC  MESSAGES; 
G.  M.  Gibson,  of  Chumleigh,  England.  App.  filed  Nov.  10,  1896.  The  com- 
bination of  a  type-wheel  tending  constantly  to  revolve,  rings  of  pins  revolv- 
ing with  it  and  pins,  one  for  each  ring  of  pins  operated  by  the  signals  and 
each  engaging  with  the  pins  of  one  of  the  rings. 

,460.    ELECTRIC   ARC   LAMP;   T.    H.    Pettengill,   of  Amsterdam,    N.    Y. 
App.  filed  Sept.  4,  1897.    In  an  arc  lamp  feed  mechanism,  the  combination 
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with  a  rocker  or  armature  and  a  carbon  carrier  having  a  stop,  of  a  suspend- 
ing rod  connected  to  the  armature  and  having  its  upper  end  extended 
above  the  latter,  a  catch  screw  threaded  through  said  extended  upper  end 
in  position  to  engage  the  stop  when  the  carbon  has  been  consumed,  and  a 
carbon  carrier  clutch  carried  by  the  lower  end  of  the  suspending  rod. 

611,465.  CONTROLLER  FOR  ELECTRIC  MOTORS;  H.  P.  Davis,  of  Pitts- 
burg, Pa,  App.  filed  April  18,  1898.  A  reversing  switch  for  two  electric 
motors,   comprising   two   movable  members,   an   actuating   device   therefor, 

means  for  Ir.r'- •'  —  or  both  of  said  members  to  said  actuating  device 

and   tor  del:'  rnc  therefrom  at  will  and  itationary  contacts  co- 

operating wi'l  -  :Mc  members. 

Cit^U.  ALTERNATING  Ct'RftGNT  MEASURING  INSTRUMENT;  II.  P. 
Davit,  of  Pittsburi?.  im-l  F.  r,,nrad,  of  Wi!kinsburg,  Pa.  App.  filed  May  7, 
1898.    In  an  elccl:<'  K   in*<(rumcnt,  the  combination   with  a  pri- 

mary coil  and  a  t'  I'laccd,  closed  secondary  coil,  of  a  rotatably 

disc  armature,  mcan<,  for  opi'Oi>ing  such  movement,  and  means  {or  adapting 
the  instrument  to  diiTereners  in   current   frerjuenrics. 

6ii,S5«.    AI'PAK  •  "TORS;  J.   Burke,  of  New  York. 

App    fil''d    .^  •"    with   an    electric   motor,   of  a 

ftii  '    r   with  the  supply  circuit,  n 

<  f  current  supply  connected 

V.  I  •• ^  >,',    .,,<.t,^pi.K  ii-^  converter  circuit,  substnn- 


6ii,5- 


1  I T  \v  V  \'    i-  v  1,-r  I.M  . 


.  (  ri-- 


1    wtih   ft   conimuout   conductor    wiihin    ihe    bodjr 
rnH,  <^f  fi  trrrvrlfT  nr  trnllry  mnnn'rrl  In  llie  con- 

'   and  bnv- 

irnvclinK 

'rri  irom  Oicir 

..   tlir   taid   con 


611,581.  TELEPHONE  SYSTEM;  G.  Ritter,  of  Stuttgart,  Germany.  App. 
filed  Feb.  2$,  1895.  In  a  telephone  system  having  a  plurality  of  sub-stations, 
the  combination,  with  a  principal  and  subordinate  line  conductors  between 
the  central  station  and  each  sub-station,  a  call  bell  in  each  subordinate 
conductor  at  its  respective  sub-station,  a  branch  circuit  at  each  sub-station 
around  its  call  bell  and  having  one  end  connected  to  its  subordinate  line 
conductor,  a  contact  device  at  each  sub-station  connected  to  the  ground,  a 
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switch  lever  at  each  sub-station  arranged  when  in  one  position  to  connect 
its  respective  principal  and  subordinate  line  conductors  through  the  call 
bell;  when  in  its  other  position,  to  connect  said  line  conductors  through 
the  respective  branch  circuits,  and  when  moving  from  one  position  to  the 
other  to  ground  its  principal  line  conductor  through  the  contact  device, 
telephone  apparatus  in  each  branch  circuit,  annunciators  at  the  central 
station,  each  annunciator  being  connected  to  its  respective  principal  line 
conductor  and  a  battery  at  the  central  station,  having  one  end  grounded 
.nnd  its  other  end  connected  to  all  the  principal  line  conductors,  of  means  at 
the  central  station  for  connecting  the  line  conductors  irom  one  sub-station 
with  the  corresponding  line  conductors  from  any  other  sub-station,  and 
simultaneously    cutting    out    the    battery    and    the    respective    annunciator, 


(il  l,^'l£         Al.TKKNAll.N'.    CUKKKNr    V'lU.IMI  ILK. 


hereby   ihr  Mib-ilntionK  nrr   put   in   lelrphonic  conimunicntion    with   each 
•  ihcr. 

Mi.sw.  altkunatim;  (rui<i:\T  vuutmktku:  ii.  r.  DavIh.  uf  I'iti*. 

hurjr,  nnd  K.  Cnnrad,  of  \Vllkin«d>urK,  \'n.  App.  filrtl  May  7,  1808.  In  n 
vi'liinrtcr  for  (ihrrnalinK  currrni  circuits,  the  combination  with  11  cloned 
tirciiit  armnlurc  nnd  nicaUft  for  hullcatinK  ihc  cxtrnl  uf  iln  niovcntcnt 
t  nn  nppn^iiiu  forcr,  tif  primary  ami  iiccnndnry  ncUintinR  colU  nn<l  n 
nrtirinK  •mMwhiry  (.imI  tiavinu  ii  hi|{h  ictnpcralnre  coffTicicnl  .iml 
-    ;..,aii«alin|f  (or  ch;in|(' ^  ■"  iiiM|irf  .itm  r 
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QBRMAN  CO.NUUIT  ELECTRIC  ROADS. 

To  those  who  have  watched  in  this  country  the  development  of 
the  electric-railway  systems  using  open  conduits,  the  description, 
on  other  pages  of  this  paper,  of  the  system  which  has  found  con- 
siderable use  in  Germany  and  Austria  will  be  of  great  interest. 
This  system  diflfers  essentially  from  American  practice  in  the  loca- 
tion of  the  conduit,  which  is  immediately  under  one  of  the  service 
rails,  the  rail  being  split,  so  to  speak,  into  two  slot  rails  between 
which  run  the  plow  and  the  flanges  of  the  truck  wheels.  ,  Compared 
with  .American  systems  with  a  centrally  located  conduit  and  yokes 
supporting  the  two  service  rails  as  well  as  the  centrally  located  slot 
rails,  the  German  corLstruction  is  undoubtedly  cheaper.  About  100 
pounds  of  steel  per  yard  of  single  track  is  saved  in  the  rails,  and 
the  yokes,  as  they  need  only  embrace  the  conduit,  are  materially 
lighter.  .An  incidental  disadvantage  of  this,  especially  where  the 
service  is  heavy,  as  it  generally  is  where  the  open-slot  system  is 
used,  is  the  fact  that  the  track  foundation  is  not  as  substantial, 
especially  imder  the  rail  not  over  the  conduit,  as  in  the  American 
construction,  the  solidity  of  the  yokes  of  which,  combined  with  the 
heavy  concrete  conduit  and  its  extension  under  the  service  rails  in 
the  form  of  a  foundation,  make  a  track  the  depreciation  and  repair 
accounts  of  which  are  very  low. 


On  a  complicated  system  the  use  of  a  conduit  oflfset  to  one  side 
might  give  trouble,  owing  to  the  difficulty  of  always  keeping  the 
cars  headed  in  the  same  direction.  With  many  lines  interraeshing 
in  all  directions  and  through  routes  over  common  tracks,  some  cars 
are  bound  to  go  around  loops,  bringing  the  contact  plow  on  the 
wrong  side.  Of  course,  this  can  be  remedied  by  crossing  the  con- 
duit from  one  side  of  the  track  to  the  other  at  the  proper  switches, 
but  this  would  require  some  very  elaborate  special  track  work  and  a 
special  form  of  plow  capable  of  traveling  across  the  truck  which 
does  not  seem  to  be  provided  in  the  German  construction.  With 
a  central  conduit  cars  can  switch,  back,  turn  abound,  go  around 
loops  or  be  manipulated  in  any  way  without  losing  their  ability  to 
take  anv  track. 


The  most  ingenious  thing  about  the  German  roads  is  the  self- 
folding  plow,  which  can  on  occasion  be  forced  up  and  out  through 
the  slot,  narrow  as  it  is,  or  lowered  again  into  it,  so  that  through 
service  can  be  given  by  the  same  cars  on  lines  with  overhead  and 
underground  conductors,  respectively.  The  narrow  contact  plates 
which  thus  fold  up,  of  course,  give  a  much  smaller  area  of  contact 
on  the  conductor  rails  than  do  the  substantial  flat  cast-iron  shoes 
used  in  this  country,  but  even  so,  they  probably  give  a  contact  of 
.sufficiently  low  resistance  for  all  practical  purposes  in  street  trac- 
tion. The  system  is  most  completely  worked  out,  the  plow  when  it 
is'  ejected  from  the  slot  automatically  cutting  itself  oflf  from  the  car 
circuits  and  cutting  in  the  overhead  trolley,  and  vice  versa  when  it 
again  enters  the  conduit,  the  intent  being  that  the  car  will  not 
even  have  to  stop,  but  may  continue  at  practically  full  speed,  while 
this  change  in  the  power-feeding  mechanism  is  bcin.s;  effectijd. 
Whether  the  overhead  sy'stem  involves  a  double  trolley  or  not  does 
not  appear.  If  not,  and  the  two  systems  are  supplied  from  the  same 
bus  bars,  one  pole  of  the  underground  conductors  is  necessarily 
grounded,  thus  losing  one  of  the  elements  quite  essential  to  con- 
tinuous service  with  conduit  roads,  namely,  the  necessity  of  two 
grounds  in  one  section  for  short  circuit. 
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Another  difference  from  practice  in  this  country  is  the  shorter 
interval  without  power  on  special  work,  especially  switches.  »\meri- 
can  practice  in  this  regard  is  simpler,  the  conductor  rails  being  sim- 
ply discontinued  at  switches  and  crossings,  the  cars  drifting  through 
until,  in  the  case  of  switches,  the  two  branches  of  the  conduit  are 
sufficiently  removed  from  each  other  for  the  insertion  between  them 
of  conductor  rails  flared  out  to  avoid  carrying  away  the  plow  con- 
tacts. In  the  German  system  the  conductor  rails  are  provided  with 
a  switch  tongue,  as  is  the  track  rail  above,  the  switch  tongue  having 
necessarily  within  it  a  section  insulator,  owing  to  tlie  change  of  po- 
larity of  its  tip  every  time  it  is  thrown,  but  this  section  insulator 
gives  the  car  lights  at  night  but  a  brief  wink  compared  with  the 
period  of  darkness  on  American  roads,  especially  when  running 
slowly.  The  German  construction  of  this  detail  is  of  necessity  tiiore 
complicated,  but  the  results  are  undoubtedly  more  satisfactory. 


INCREASING  THE  PRESSURE  FOR  ELECTRICRAILWAY  DISTRIBUTION. 

The  available  drop  on  electric  railway  systems  is  so  large  a  per- 
centage of  the  total  voltage  generated  that  only  under  exceptional 
circumstances  is  "boosting"  allowable  from  the  standpoint  of  econ- 
omy. AVithout  it  systems  can  be  worked  with  loo  to  150  volts  drop 
in  the  feeders,  and  if  a  greater  drop  exists  than  this  it  would  gen- 
erally be  good  policy  to  put  in  either  more  copper,  other  generat- 
ing stations  or  some  system  of  high-voltage  transmission.  But  in 
certain  cases,  particularly  where  the  load  factor  is  extremely  low, 
as  often  occurs  with  excursion  lines  not  used  at  all  for  many 
months  of  the  year,  and  only  occasionally  crowded  while  in  use,  it 
does  not  pay  to  incur  any  high  fixed  charges,  and  extreme  loss  at 
these  rare  times  of  heavy  load  is  justifiable.  For  such  work  the 
pressure  at  the  power  station  of  the  feeders  is  generally  raised  by 
what  are  called  boosters,  sometimes  by  as  much  as  100  per  cent. 


The  arrangements  of  these  boosters  are  various.  Where  the  ser- 
vice is  only  occasional  it  is  best  to  arrange  one  of  the  regular 
500-vclt  generators  for  such  work.  This  can  be  done  by  means  of 
ordinary  throw-over  switches,  which  in  one  position  connect  the 
generator  in  multiple  with  its  fellows,  and  in  the  other  in  series 
between  the  main  positive  bus  and  the  feeders  supplying  the  dis- 
tricts where  a  high  voltage  is  desired.  In  this  way  a  compound- 
wound  machine  is  obtained,  and,  as  the  desired  increase  ia  pressure 
is  rarely  100  per  cent,  of  the  normal  the  shunt  field  can  be  made 
very  weak,  giving  qn  no  load  a  low  voltage  which  rises  rapidly 
with  the  load,  owing  to  the  action  of  the  series  coils.  This  rise  in 
volts  will  be  much  more  rapid  per  ampere  than  with  the  shunt  fully 
Lnergizcd,  fiwing  to  the  steeper  inclination  of  the  magnetization 
curve  below  than  above  full  shunt  excitation,  and  in  this  way  the 
variations  of  the  line-drop  with  varying  current  can  be  automati- 
cally coniiK-nsated  without  complicated  apparatus.  Roosters  built 
especially  (or  such  service  are  often  series-wound  to  give  added 
voltage  above  that  of  the  bus  bars  very  nearly  proportional  to  the 
line-drop. 

For  use  with  storage  batteries,  however,  llic  conditions  are  somc- 
wliat  different.  With  the  battery  installed  in  the  station  itself,  it  is 
obvious  that  if  simply  connected  across  the  line  the  ovcr-com- 
poundiiiK  action  of  the  Rencrators  would  increase  the  voltage  and 
consequently  incrtasc  the  charging  current  of  the  battery  with  in- 
creased load  and  decrease  it  with  decreased  load,  thus  making  the 
battery  increaie  the  load  flurtuations  instead  of  diminish  them. 
This  can  be  remedied  cither  by  the  use  of  end-cell  switches  or  a 
booster.  The  former  method  is  rarely  used  in  traction  work,  as  the 
fluctuation*  are  too  rapid  (or  the  twitch  mechanism  to  follow, 
and  the  latter,  the  booster,  brinK  difTcrentiatly  wound,  is  now  the 
common  solution. 

With  the  battery  in  a  suh'Stntion  the  case  is  difTcrcnt.  r)winK 
10  the  feeder  drop  the  vnltaKC  may  fall  with  incrcascfl  lo.ul  ai  the 


feeder  terminal  in  spite  of  the  over-compounding  action  at  the  sta- 
tion, and  in  this  case  the  battery  would  without  any  booster  what- 
ever give  a  steadying  action  to  the  load,  taking  current  when  the 
load  is  light  and  discharging  it  when  the  load  is  heavy.  As  a  rule, 
however,  battery  sub-stations  are  installed  at  a  distance  from  the 
main  station  so  great  that  without  excessive  oytlay  for  copper  the 
bus-bar  voltage  would  not  be  sufficient  to  maintain  a  proper  line 
voltage  at  the  battery  sub-station  even  with  the  steadying  action 
of  the  latter.  In  this  case  boosters  are  used  to  raise  the  pressure 
on  the  feeder  supplying  the  battery.  Here  series  machines  or  com- 
pound-wound machines  with  weak  shunt  fields  are  dangerous,  ow- 
ing to  the  risk  of  reversal  of  the  current,  in  which  case  the  inachine 
voltage  also  reverses,  tending  to  help  the  battery  discharge.  The 
danger  only  exists  when  the  voltage  generated  by  the  shunt  excita- 
tion of  both  main  generators  and  boosters  is  less  than  that  of  the 
battery,  the  voltage  due  to  the  series  excitation  being  at  all  times 
less  than  the  feeder  drop.  For  example,  if  the  station  generators 
build  up  at  no  load  a  pressure  of  500  volts  and  at  full  load  600  volts, 
the  storage  battery  should  not  have  an  open-circuit  pressure  above 
500  volts.  In  case  it  does,  it  will  sooner  or  later  reverse  the  line 
current,  bviild  down  the  dynamo  voltage  by  means  oi  the  series 
field  and  cause  trouble. 


ELECTRIC  CANAL  TOWAGE. 

An  English  contemporary,  "The  Electrical  Review."  in  discussing 
the  decadence  of  canal  tratfic  in  Great  Britain,  describes  condi- 
tions somewhat  parallel  with  those  that  obtain  in  this  country, 
where  the  same  disuse  of  the  once  busy  canals  is  noticeable.  .Ac- 
cording to  this  authority  the  facts  underlying  this  decadence  are 
that  at  the  time  of  the  appearance  of  railways  popular  interest ' 
forsook  the  canal  in  favor  of  its  rival,  and  that  the  canals  in 
great  measure  passed  into  the  hands  of  the  railway  companies; 
that  there  was  never  a  systematic  development  of  trunk-line  canal 
systems,  and  hence  never  a  fair  competition  between  the  water 
route  and  the  laud  line.  These  all  seem  to  apply  as  well  to  con- 
ditions here  as  there.  Whether  the  remedy  is  to  be  found  in  elec- 
tric towage  remains. to  be  seen,  but  the  promise  of  success  is  at 
least  sufficient  to  encourage  far  more  comprehensive  experiments 
than  any  that  have  yet  been  undertaken. 


In  brief  the  canal  problem  differs  from  that  offered  by  the  equip- 
ment of  a  railway  by  the  total  absence  of  grades  on  a  canal,  and 
the  very  small  power  required  to  move  great  burdens  of  freight  at 
the  low  speeds  made  necessary  by  the  limitations  of  this  form  of 
transit.  The  system  of  animal  towing  in  vogue  since  canals  were 
first  dug  is  more  suited  to  the  days  of  the  first  navigators  of  these 
ditches  than  now.  It  has  been  proven  that  horse  transportation 
is  the  most  expensive  kind  when  goods  or  passengers  arc  moved 
on  rails,  and  the  growth  of  the  automobile  has  already  given  data 
that  go  to  show  the  same  thing  when  it  is  a  question  of  transit  over 
roads.  It  is  a  fair  presinnplion  to  assume  that  it  is  c<iually  true  of 
the  moving  of  canal-boats. 


l'roi)eller  boats  raise  destructive  waves  in  the  cnnlined  waters 
ui  a  canal,  and  tin-  l_rolley  problem  presented  by  liuui  is  more  than 
discouraging.  I'erha|)s  the  best  approximate  solution  of  llif  haul 
age  problem  yet  tried  is  the  bank-towage  .system  in  vogue  in  l!il- 
giuin  and  elsewhere  in  Km'opc,  where  an  electric  truck  nn  tin- 
bank  lakes  the  place  of  the  horse.  If  this  truck  can  be  conlrnlKd 
from  the  boat,  as  it  easily  may  be,  thus  cliMiiM.iling  the  rnst  nl  ,il 
tendance,  the  problem  is  largely  solved  Ijnu  long  it  «ill  I'e  be- 
fore America  sees  its  canals  provided  with  electric  triimways  mi 
the  tiow-palli  is  hard  to  foretell,  but  the  day  that  sees  it  an  accom- 
plished fact  will  priib.ibly  also  see  the  canal  once  more  take  its 
place  as  a  factor  of  iinimrtancr  in  mir  itidiislri.il  life. 
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The  Jungfrau  Electric  Railway. 


ERIIAPS  tlie  boldest  electric- 
railway  undertaking  yet  pro- 
jected is  that  now  under  con-' 
struction  in  Switzerland,  tlie 
upper  terminal  of  which  will 
he  the  summit  of  the  Jungtrau, 
13,670  feet  above  sea  level.  A 
short  section  of  tliis  road,  1.2 
miles  in  length,  has  already 
been  completed  and  was  re- 
cently opened  to  the  public, 
and  from  the  account  given 
by  the  special  representative 
of  the  London  "Electrician" 
the  following  information  and 
illustrations  have  been  in  a 
large  part  taken.  The  road 
when  completed  will  be  7.0 
miles  in  length,  with  a  maxi- 
mum rise  of  6900  feet,  240  feet 
of  which  is  a  vertical  lift  at  the  summit.  The  road  starts 
from  a  station,  known  as  the  Little  Sclveidegg,  of  the  Wen- 
gern  Alp  Railway,  which  is  a  rack  and  pinion  road,  with 
traction  obtained  by  steam  locomotives.  The  section  already 
constructed  is  almost  entirely  on  the  surface,  only  85  yards 
being  in  the  tunnel,  but  the  whole  of  the  remaining  6.7  miles 
will  be  within  the  rock,  under  the  Eiger,  Monch  and  Jung- 
frau Mountains,  the  line  only  touching  the  surface  at  the  stations, 
which  will  be  built  within  the  rock  and  fitted  with  restaurants  and 
other  accommodations  for  the  passengers.  A  view  of  these  moun- 
tains and  of  the  route  is  shown  in  the  accompanying  supplementfil 
sheet.  It  is  estimated  that  the  railway  will  be  completed  by  1904. 
The  whole  line  is  on  an  upward  gradient,  varying  in  inclination 
from  6'-.'i  to  25  per  cent.,  so  that  should  the  power  supply  fail  the 
trains  can  run  down  to  the  lower  end  of  the  line  by  gravity.     Plans 


valley.  The  power-transmission  line  from  Lauterbrunncn  to  the 
Little  Scheidcgg  is  about  4'A  miles  long.  The  three  wires  are  of 
bare  hard-drawn  copper  wire,  0.3  inches  in  diameter.  They  are 
supported  on  triple-petticoat  insulators,  about  4}-<  inches  in  diam- 
eter and  7  inches  high.  Stout  wooden  poles,  about  33  feet  long, 
are  used,  with  galvanized  iron  brackets.  Whenever  the  wires  cross 
a  footpath  they  are  nearly  surrounded  by  a  circular  guard-net  of 
very  wide  mesh,  intended  to  prevent  a  wire  from  falling  10  the 
ground  in  case  of  breakage.  A  metallic-circuit  telephone  line  is 
fixed  on  the  same  poles,  some  distance  below  the  three-phase  wires, 
and  the  two  telephone  wjres  are  transposed  every  550  yards  to 
avoid  induction.  Lightning  protectors  of  the  Siemens  &  Halske 
horn-shaped  pattern  are  used  on  each  of  the  power-transmission 
wires,  as  well  as  on  the  secondary  trolley  wires.  The  fall  of  pr- 
tential  in  the  transmission  line  will  be  about  10  per  cent,  at  full 
load. . 

The  transmission  line  is  not  duplicated,  so  that  if  it  were  inter- 
rupted all  power  would  be  cut  off  from  the  railway.  A  duplicate 
po^'er  station  is  projected,  however,  at  Burglauenen,  near  Grindel- 
wald,  on  the  other  side  of  the  Wengernalp,  capable  of  supplying 
some  2600  horse-power,  which  is  to  be  furnished  by  the  Black 
Littschine.  This  will  feed  the  Little  Scheidegg  transformer  station 
through  an  independent  transmission  line  of  similar  construction. 

The  sub-stations  are  substantial  stone  buildings,  designed  to 
withstand  the  action  of  the  most  inclement  weather.  They  are  each 
fitted  with  two  2ao-kw  transformers,  reducing  the  pressure  to  some- 
what over  500  volts  for  the  secondary  feeders.  The  latter  are  of 
hard-drawn  copper  and  are  constructed  in  a  similar  manner  to  the 
transmission  line.  The  transformers  were  built  by  the  Oerlikon 
Company.  The  fuses  are  of  copper  wire  outside  the  sub-stations. 
In  addition  there  are  rotary  transformers  at  the  Eiger  Glacier  sta- 
tion which  supply  continuous  current  for  the  rock  drills  and  light- 
ing. When  more  of  the  line  is  built  transformers  will  be  added 
every  thousand  yards. 

The  permanent  way  is  built  on  the  Strub  rack  system.  Metre 
gauge  (3  feet  3J^  inches)  is  employed,  the  rails  being  of  the  usual 
T  pattern,    about    4    inches    hi.gh    and    weighing   40    pounds    to    the 


A  Scene  at  the  Opening. 


A  View  ok  the  Locomotive. 


for  thfj  various  parts  of  the  work  were  obtained  by  an  international 
competition,  over  $6000  being  distributed  in  sixteen  prizes. 

The  Jungfrau  line  is  one  of  the  most  interesting  applications  of 
three-phase  transmission  and  distribution  yet  made.  Water  power 
is  made  use  of  in  the  valley  to  generate  three-phase  alternating  cur- 
rents at  7000  volts,  and  these  are  transmitted  by  means  of  an  over- 
head line  to  transformer  stations  at  the  Little  Scheideg.g  and  the 
Eiger  Glacier,  where  they  are  transformed  to  500  volts  multiphase 
by  means  of  stationary  transformers.  Not  only  is  electrical  energy 
employed  for  traction  purposes,  but  also  for  lighting,  heating  and 
for  working  the  rock  drills  used  in  the  tunnels.  When  the  railway 
reaches  a  high  altitude  the  energy  expended  in  heating  the  trains 
and  stations  will  be  an  important  part  of  the  total  demand. 

At  present  only  one  power  house  has  been  built,  !his  one  being 
situated  on  the  White  Liitschine,  near  Lauterbrunncn,  down  in  the 


yard.  Steel  sleepers  arc  used,  their  distance  apart  averaging  about 
3  feet  3  inche^r*  The  rack,  which  is,  as  usual,  midway  between  the 
rails,  is  of  steel,  rolled  solid  with  the  teeth  cut  afterward  in  the 
cold  bar.  It  is  made  in  lengths  of  II  feet  6  inches  and  weighs  only 
68^2  pounds  per  yard.  Its  mean  tensile  strength  is  28^  tons  per 
square  inch,  with  an  elongation  of  20  per  cent.  The  inclined  sides 
of  the  rail  and  teeth  of  the  rack  permit  the  use  of  an  emergency 
brake  which  clutches  them  on  both  sides.  As  was  mentioned  above, 
one  section  of  the  projected  line  will  have  a  gradient  of  only  6J4 
per  cent.,  and  here  it  is  anticipated  that  no  rack  will  be  needed. 
The  sharpest  curve  of  the  section  of  the  line  now  opened  has  a 
radius  of  :ii  feet,  and  the  sharpest  curve  in  the  tunnel  will  have  a 
66-foot  radius.  Two  Chicago  bonds  of  0.28-inch  diameter  are  used 
for  each  rail  joint,  and  the  rails  are  cross-bonded  every  55  yards 
with  o.3J-incli  rods. 
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The  locomotive  has  been  built  by  the  Societe  Suisse  des  Locomo- 
tives, with  motors  by  Messrs.  Brown,  Boveri  &  Co.  It  contains 
two  125  to  150-hp  induction  motors  driven  directly  at  760  revolu- 
tions per  minute  by  the  500-volt  three-phase  current,  with  a  fre- 
quency of  38  cycles  per  second.  Each  motor  drives,  through  double- 
reduction  gears,  a  cogwheel  meshing  in  the  rack.  The  weight  of 
each  motor  is  2.6  tons  and  the  locomotive  complete  weighs  1  j  tons. 


a  centrifugal  governor,  when  a  speed  greater  than  a  certain  maxi- 
mum is  reached,  the  current  is  automatically  switched  off  from  the 
motors,  and  at  the  same  time  a  band-brake  is  set  on  each  of  the 
motor  shafts.  A  dashpot  prevents  slight  momentary  increases  in 
speed  from  putting  the  brake  in  action.  This  brake  can  also  Be 
applied  by  the  guard  in  the  passenger  car,  who  is  provided  with  a 
switch  to  cut  off  the  current.     The  second  is  a  hand-brake,  which 


Plan  and  Elevation  of  Power  House,  Jungfkau  Electric  Railwav. 

applies  bronze  shoes  to  grooved  pulleys,  one  on  the  shaft  of  each 
of  the  two  main  gear  wheels  meshing  in  the  rack,  and  the  third, 
which  has  been  already  referred  to,  is  an  emergency  brake  which 
grips  the  rack.  This  brake  is  also  lined  with  bronze  and  it  can  be 
applied  either  by  the  driver  or  the  guard. 

There  are  six  incandescent  lamps  on  the  locomotive,  two  in  series 


One  advantage  of  the  three-phase  system  on  such  a  railway  is  the 
simple  automatic  braking  action  of  the  induction  motors.  When 
the  locomotive  is  going  down  hill  the  motors  act  as  generators 
when  their  speed  exceeds  synchronism.  From  the  plan  of  the 
connections  it  is  plain  that  the  motors  are  merely  controlled  by  a 
reversing  switch  (through  which  the  stator  or  primary  winding  is 


Sr.Mlt  or  FttI 
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Srctionai.  Ei.rvaiions  ok  Locomotivk,  Showing  Ei.KirrKHAi.  E<ji'ii'MKNr. 


LMimcctcd  to  the  line;  and  the  usual  rheostats  in  the  secondary  cir- 
cuit to  avoid  RiarlinK  the  rotor  on  a  short  circuit.  This  group  of 
rheostats  is  mounted  in  n  larRc  cylinder  over  the  motors. 

The  locomotive  is  titled  with  three  al)solutcly  indcprndeni  brakes, 
The  first  is  an  automatic  one,  electrically  controlled      By  nic-ms  lA 


on  each  phase,  and  the  passenger  car  will  be  lit  with  lifleeu  kuups. 
five  between  each  pair  of  wires.  Two  trolleys  arc  employed  on  each 
wire  on  account  of  tho  large  ciirmits  which  have  to  he  irammillcd 
to  the  toromolivc. 

The  passenger  cars,  wliiih  caniini   he  cillcd  iraiU-rs,  as  iIk  y  arc 
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pushed,  not  pulled,  are  built  for  forty  passengers.     Each  train  will  run  at  380  r.  p.  m.  and  are  direct-connected  through  flexible  coup- 

usually  consist  of  a  locomotive  and  one  car,  but  at  times  of  excep-  lings  to  three-phase  inductor  generators  of  the  Oerlikon  make,  de- 

tional  traffic  a  second  car  will  be  added.    .\t  present  only  two  trains  livering  three-phase  current  at  the  full  line  pressure  of  7000  volts 

will  run.  one  up  and  the  other  down.  and  38  cycles  per  second.     Two  exciters  are  installed  coupled  to 

The  turbines  of  the  power  plant  at  Lauterbrunnen  work  under  a  independent  turbines. 


Trolley  Wires 


Telephonic  Direction  of  Vehicles. 

A  unique  feature  of  the  Knights  Templar  conclave,  which  takes 
place    in    Pittsburg    from    October    11    to    15,    will    be    the    means 


Brushes 


LJ  y  Pro'.iy:: 


Motor  2 

Stator  Winding 


SCALE  OF  Inches 

— — ,,j  ^^  O  10         20         30         40         so         so         70 

The  Circuits  of  the  Loco.viotive.  Sectional  Ei.evation  of  Locomotive,  Showing  Gearing  and  Brake  Mechanism. 


■head  of  115  feet,  the  water  being  delivered  through  a  steel  pipe  line 
about  1500  yards  in  length  and  about  6  feet  in  diameter. 

The  accompanying  figure  shows  the  power  house  in  plan  and 
elevation.  It  is  planned  to  have  four  main  generating  sets,  each  of 
500-hp  capacity,  but  only  two  of  these  have  as  yet  been  installed. 


adopted  for  handling  the  crowd  at  the  reception  to  take  place  at 
the  Duquesne  Garden.  Near  the  main  exit  there  will  be  a  booth 
having  a  telephone  switchboard,  from  which  eight  lines  will  be 
carried  out  to  as  many  booths,  in  different  directions,  three  or  four 
blocks  distant.     A   man  is  to  be  stationed  in  each  of  the  smaller 


LocoMonvE  JfNorRAi    Elecikic  Raii.vvav,  Siiowivg  (Jne  Motor  in  Place. 


The  turbines,  made  by  the  J.  J.  Rietcr  Company,  are  of  the  twin, 
axial-flow  Girard  type,  with  central  admission  and  outside  delivery. 
They  stand  over  the  tail-race  and  the  wafer  is  delivered  to  them 
from  below,  thus  clearing  the  dynamo  room  of  all  piping.     They 


booths,  while  just  outside  the  door  there  will  be  a  policeman  with 
a  large  megaphone.  When  the  ball  closes  and  carriages  are  wanted 
the  man  at  the  switchboard  in  the  ballroom  will  call  out  the  vehicle 
number  to  each  one  of  the  stations. 
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The  Use  of  Electricity  in  the  Spanish=American  War.  ■ 

UV  THOS.  G.  GRIKK. 

The  application  of  electricity  in  the  army  and  navy  for  their  vari- 
ous and  many  purposes  is  recent,  but  its  progress  is  rapid.  The  ob- 
ject'ot  this  paper  is  more  to  note  the  uses  than  to  describe  the  de- 
tails. 

'  The  fortification  board  estabhshed  ten  years  ago  by  the  United 
States  Government  has  developed  complete  and  elaborate  plans  for 
the  equipment  of  coast  fortifications.  In  these  plans  electricity  plays 
a  very  important  part.  Submarine  mines  connected  by  cable  with 
harbor  forts  have  been  planted,  electric  light  and  power  stations 
have  been  installed,  searchlights,  motors,  telephones,  telegraph  in- 
struments and  many  other  devices  have  been  used  in  preparing  for 
the  defense  of  our  harbors. 

Range  finders  for  determining  distances  were  extensively  used; 
these  instruments  may  be  dependent  upon  electricity  for  their  opera- 
tion, as  in  the  case  of  the  Fiske  range  finder,  or  may  be  operated 
rriechanically.  Just  prior  to  our  recent  war  with  Spain  200  Lewis 
depression  range  finders  were  ordered  by  the  United  States  Govern- 
ment to  equip  our  various  fortifications.  While  these  instruments 
are  operated  mechanically  their  efficiency  in  action  depends  upon  the 
application  of  electricity  in  communicating  the  distance  observed  to 
the  gun  captain  or  commander. 

To  condense  as  much  as  possible,  a  brief  summary  of  the  applica- 
tions can  be  given  by  describing  the  methods  employed  at  Fort 
Wadsworth,  which  lies  just  below  New  York  City.  In  this  fort  the 
fire  commander  directs  the  attack  from  a  sheltered  station  equipped 
with  a  Lewis  range  finder.  There  are  also  a  position-fi'nder  station 
and  four  battery-commander  stations.  The  fire  commander  is  in  di- 
rect communication  with  all  by  means  of  telephones. 

In  the  position  finder's  station,  together  with  numerous  other  in- 
struments, are  a  dial  telegraph,  electric  clock  and  telephone.  One  of 
the  guns  is  equipped  with  a  dial  telegraph  and  another  with  a 
Sheehy  teleotype.  an  instrument  which  indicates  the  azimuth  or 
angle  from  a  predetermined  line  and  gives  the  range  or  distance  in 
yards  the  observed  vessel  is  from  the  fort.  All  of  the  commanders' 
stations  arc,  however,  connected  with  the  guns  both  by  speaking 
tubes  and  telephones. 

Observations  are  signaled  to  the  guns,  and  the  course  and  speed 
of  a  ship  are  plotted  upon  a  miniature  representation  of  the  harbor. 
By  means  of  an  electric  clock  placed  at  every  station  absolute  uni- 
formity of  time  is  obtained,  and  the  probable  course  and  range  of 
a  vessel  for  several  minutes  can  be  plotted  from  these  observations, 
and  without  even  seeing  the  vessel  the  gun  can  be  elevated  for  the 
range  and  trained  for  the  proper  angle,  and  by  means  of  a  stop 
watch  the  order  to  fire  given  so  that  the  shot  will  fall  upon  the 
iJeck  of  a  vessel  whose  course  has  been  observed  by  men  at  a 
distance  from  the  guns.  The  introduction  of  electricity  for  signal- 
ing has  given  this  wonderful  control  to  the  fire  commander  over 
his  batteries. 

Sandy  Hook,  at  the  mouth  ,of  the  harbor,  is  connected  by  cable 
with  Fort  Wadsworth,  and  the  approach  of  hostile  ships  may  be 
tclcKraphed  to  the  fire  commander  so  that  their  course  may  be 
watched  and  the  fort  prepared  at  the  proper  time  to  do  justice -to 
the  work  before  them.  Sandy  Hook  was  also  placed  in  telephone 
communication  with  Washington  during  the  past  summer,  so  that 
the  Government  was  in  position  to  receive  or  send  messages  to  the 
fortifications. 

Fori  Wadsworth  has  two  60,000-cp  searchlights  to  sweep  the 
harbor  and  guard  against  the  approach  of  vessels  on  dark  ami 
•■tormy  nights.     An  electric  light  and   power  plant   forms  a   pf)r- 

'>n  of  the  outfit,  with  a  reserve  storage  balcry  to  supplement  the 
'iwcr  station. 

The  channel  above  the  fort  Is  mined,  and  .should   some  of  the 

'    of  a  hostile  fleet  pass  the  gims  of  the  fort    the  observer  at 

iimarinc  station  would  be  plotting  the  course  of  nearby  ships. 

I.y  means  ot  range  finders  or  by  information  furnishr<l  him  by  the 

fort,  and  at  the  proper  lime  fir*  the  mine  and  sink  Ihc  reninnnt  of 

iir  fleet. 

The  mining  of  the  harbors  was  an  itnporlani  part  of  our  roast 
!i-fcnscs.  and  the  greatest  demand  for  electrical  wires  and  cables 
•.IS  for  "torpedo  cables"  for  use  in  submarine  mines.  It  seems 
■lat  our  coast  defense  department  has  for  years  requested  that  an 

Mr,  hut  the  appropriations  have  been 


so  cut  down  that  not  more  than  5  per  cent,  of  the  amount  needed 
was  carried  on  hand  by  the  Government.  There  are  two  styles  of 
cables  of  seven  conductors  which  are  used  to  connect  the  shore  end 
to  a  junction  box  in  the  channel,  and  a  single  conductor  cable 
which  connects  each  conductor  in  the  multiple  cable  to  an  inde- 
pendent mine,  each  conductor  being  numbered.  .\ny  mine  may  be 
exploded  at  will  from  the  shore. 

When  war  was  declared  each  of  the  manufacturers  of  sub- 
marine cable  in  this  country  received  orders  for  all  they  could 
make  in  thirty  days,  and  some  were  kept  busy  for  sixty  days,  pro- 
ducing, probably,  200  miles  of  multiple  cable  and  200  miles  of  the 
single  conductor.  This  has  been  distributed  from  the  Bay  of  Fundy 
to  Florida.  Some  was  sent  to  the  gulf  cities  and  some  to  Califor- 
nia. Oregon  and  Washington.  One  hundred  and  fifty  miles  of  each 
size  was  under  contract  in  the  early  part  of  August.  The  cost  of 
seven-conductor  cable  averages  about  $icoo  per  mile,  and  the  sin- 
gle conductor  about  $450  per  mile. 

Headquarters  for  work  on  submarine  mines  are  at  "Torpedo  Sta- 
tion." Willets  Point.  I.fmg  Island,  with  Major  John  D.  Wright  in 
charge. 

SUKMAKI.NE    M  .NES. 

There  are  three  different  kinds  of  mines  used  in  our  harbor  de-     ^ 
fense. 

First.  Observation  mines,  which  are  fired  from  shore  when  a 
sliip  is  judged,  by  observation,  to  be  within  effective  range  of  the 
explosive. 

Second.  Automatic  mines,  which  are  self-firing  on  being  struck 
by  a  vessel. 

Third.  Electrical  contact  mines,  which,  on  being  struck  by  a 
■ship,  give  notice  on  shore,  and  the  operator,  by  the  throw  of  a 
switch,  fires  the  mines.  ^ 

The  methods  of  firing  observation  mines  and  electrical  contact 
mines  are  similar.  Automatic  mines  may  or  may  not  be  fired  by 
electrical  means. 

Mines  may  be  placed  upon  the  bottom  of  the  harbor,  and  in  such 
cases  are  called  ground  mines,  aiid  if  they  are  contact  mines  the 
contact  mechanism  is  contained  in  small  buoys  anchored  at  a  depth 
below  low-water  mark  just  sufficient  for  them  to  be  an  obstruction 
in  the  path  of  vessels.  When  the  channel  is  deep,  buoyant  or  float- 
ing mines  are  used.  A  buoyant  mine  is  more  effective,  as  it  lies 
nearer  the  object  of  attack,  and  for  an  equal  effect  does  not  require 
as  large  a  charge  of  explosive. 

MfNES  ]N   Boston   H.\kbok. 

The  shape  and  material  of  mines  or  mine  cases  are  various,  and 
the  kinds  employed  at  different  points  not  always  identical.  How- 
ever, a. general  description  of  the  mines  employed  in  Boston  harbor 
will  give  a  good  idea  of  the  plan  and  design  used  in  all  other  har- 
bors. 

There  were  about  1000  mines  planted  in  Boston  harbor,  covering 
the  main  ship  channel  and  ingress  to  the  harbor  where  vessels  of 
over  12-foot  draft  could  go  at  low  water.  The  regular  Government 
mine  consists  of  an  upright  iron  case  about  the  shape  of  a  top,  with 
a  strap  on  the,  bottom  for  holding  the  cable.  Galvanized  steel  rope 
secured  by  an  anchorage  of  any  kind,  in  many  cases  of  old  horse- 
car  rails,  maintained  the  mines  in  position.  The  cable  containing 
the  electric  wires  runs  up  separately  from  the  cable  holding  down 
the  mines. 

,\s  the  demand  was  urgent  and  iki  mines  ol  the  (iovernmoiit  pat- 
tern were  to  be  had,  the  engineers  in  Boston  used  new  ale  barrels, 
a  hole  being  bored  in  one  end  for  the  receipt  of  the  contact  mechan- 
ism and  cable.  The  barrels  were  encircled  with  rope  to  make  a 
sling  to  hold  them  down,  a  flat  steel  ring  being  put  around  the  rope 
so  the  steel  anchor  cal)le  altacheil  in  ii  would  mil  <ul  llir.nigh. 
These  mines  were  of  different  sizes  aiul  lield  Irnm  lOO  to  .soo  piunids 
of  eyplosive  gelatin.  Ordinary  dynamite  was  used  in  some  mines 
where  there  was  iir)l  enough  gelatin  to  be  obtained.  This  was  put 
in  through  a  small  hole  in  the  tf)p  where  the  electric  contact  mech- 
anism is  placed. 

The  contact  inechaiiiMn  is  cnmu-cted  tliriuiKh  hi).;''  1  e-.ivlaiu-e 
and  by  a  battery  circuit,  using  the  cable  and  grouiul  return  fur  its 
condurlors  to  an  indicating  and  circuit-closing  device  located  in  the 
I>rotcclcd  casement  on  shore.  When  a  ship  strikes  a  mine  contain- 
ing the  device,  deflcrting  llir  mine  from  its  normal  position,  the  bat- 
tery circuit  is  closed;  this  operates  an  indicating  mechanism  which 
closes  a  break  in  the  dynamo  cireiiil  and  notifies  the  operator.  To 
throw  on  the  riirreiit  for  rxiiloding  a  tnitie  it  is  necessary  to  throw 
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in  a  switch  or  plug  after  the  first  break  is  closed  by  the  indicating 
device.  This  circuit  can  be  closed  without  any  contact  trom  the 
vessel  at  the  will  of  the  officer  in  the  casement. 

The  firing  switchboards  at  Boston  contained  an  ordinary  knife 
jvvitch  suitable  for  500  volts,  with  springs  which  hold  them  open 
at  all  times  except  when  held  closed  by  the  operator.  These 
switches,  one  for  each  group  of  mines,  were  mounted  on  slate 
boards  and  plainly  numbered  with  large  letters.  A  dynamo  devel- 
oping one  ampere  at  500  volts,  driven  by  an  oil  engine,  furnished 
the  exploding  current. 

The  contact  devices  were  made  by  the  Anchor  Electric  Com- 
pany and  by  the  General  Electric  Company,  tlie  design  being  that 
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of  the  Government,  witli  several  alterations  made  by  Dr.  Louis 
Bell,  the  engineer  in  charge  for  the  Government,  to  shorten  the 
time  of  manufacture.  All  of  the  parts  of  the  contact  mechanism 
were  of  platinum  or  gold-plated  brass  to  prevent  any  possibility  of 
corrosion.  The  exploder  consisted  of  a  thin  strip  of  platinum  wire 
which  was  laid  in  a  case  of  fulminate,  which  in  turn  was  put  in  a 
case  of  dry  guncotton;  the  remainder  of  the  explosive  was  wet. 

The  mines  were  usually  placed  in  groups  of  seven  each,  about 
150  feet  apart.  These  groups  of  mines  in  Boston  harbor  were 
strung  clear  across  the  channel  and  in  the  main  channel  there  were 
three  lines. 

In  this  method,  should  a  vessel  be  sunk  by  the  first  line  of  mines 
and  the  wreck  not  obstruct  the  passage  for  other  vessels,  the  second 
line  of  mines  would  catch  the  next  vessel  and  the  third  line  the 
third  vessel.  Between  the  mines  were  small  casks  w'ith  contact  de- 
vices connected  to  mines  on  either  side.  These  were  cheaper  than 
mines,  but  were  equally  serviceable  and  made  the  line  complete,  so 
that  no  vessel  could  get  through. 

The  submarine  cables  connecting  the  world's  centres  of  popula- 
tion— a  great  system  of  electric  nerves — had  a  most  important  in- 
fluence in  every  feature  of  this  war.  Ships  at  distant  points  were 
enabled  to  advise  and  receive  information,  and  movement  of  fleets 
could  be  directed  from  the  seat  of  government.  It  is  hard  to  con- 
ceive of  this  almost  complete  annihilation  of  time  and  space. 

The  Oregon,  that  speedy  and  modern  man-of-war,  equipped  with 
powerful  machinery,  took  eighty-one  days  to  make  the  remarkable 
voyage  from  Puget  Sound  to  Key  West,  a  distance  of  about  18,000 
statute  miles,  and  of  this  time  she  was  about  fifty-nine  days  at  sea. 
The  distance  by  cable  and  telegraph  from  Chicago  to  Hong  Kong 
is  nearly  as  great,  yet  to  send  a  message  between  these  two  points, 
including  all  the  delays  caused  in  the  many  transfers,  requires  less 
time  in  minutes  than  it  took  the  Oregon  days  to  make  the  trip. 

Our  army  in  the  field  has  its  cable  tents  completely  equipped  with 
telephones  and  telegraph  instruments.  The  telephone  at  Santiago 
and  adjacent  points  before  and  after  the  siege  was  of  great  service, 
and  cable  tents  now  have  their  names  lengthened  into  the  title  of 
cable  and  telephone  tents. 

The  Bishop  Gutta-Percha  Company,  of  New  York,  has  furnished 
the  Government  with  a  special  cable,  which  is  used  in  the  signal 
.service  by  General  Grecly.  It  is  very  light  and  very  strong,  weighs 
about  60  pounds  to  the  mile,  and  is  furnished  on  reels  in  half-mile 
lengths — a  two-conductor  concentric  cable.  This  outpost  cable,  as 
it  is  called,  is  carried  by  a  scout  on  a  reel  fastened  to  his  back  like  a 
knapsack.  He  carries  a  telephone,  and  one  end  of  the  cable  being 
connected  at  headquarters  enables  him  to  communicate  in  whispers 
to  his  commander.  An  attendant  accompanies  the  scout  with  extra 
reels,  which  are  easily  attached  when  the  wire  on  the  first  reel  has 
reached  its  limit.  Telephones,  in  fact,  are  used  everywhere-^in 
forts,  in  camps,  in  the  field,  and  on  board  vessels. 


Among  the  most  recent  applications  of  electricity  that  found  a 
place  in  the  army  and  navy  was  the  "X-ray"  apparatus.  It  was 
used  in  the  field,  in  the  hospitals,  and  on  the  hospital  ships.  The 
Solace  was  equipped  with  the  latest  production  of  the  Edison  Man- 
ufacturing Company. 

Notices  were  published  in  the  papers  of  electric  cooking  outfits, 
which  were  going  to  be  placed  upon  some  of  the  hospital  ships, 
and  if  it  was  done  there  is  no  doubt  that  much  comfort  and  conven- 
ience resulted,  especially  w'hen  the  vessels  w'ere  in  the  warm  climate 
of  the  West  Indies. 

Aboard  modern  men-of-war  the  electric  light  is  found  to  be  ab- 
solutely necessary  for  the  etiiciency  of  the  ship.  Searchlights  are 
used  to  observe  the  movements  of  other  vessels,  to  find  buoys  or 
landmarks  on  entering  shallow  channels,  to  pick  up  disabled  boats 
or  men  overboard,  to  make  landings,  and  for  signaling.  The  in- 
candescent lamps  illuminate  the  entire  ship,  dispensing  with  oil 
lamps  and  candles;  they  are  also  used  for  night  signaling. 

Electric  motors  are  used  in  hoisting  boats  and  ammunition,  for 
removing  ashes,  for  steering,  for  training  gun  turrets  and  many 
other  purposes.  Steam  whistles  are  opened  and  closed  by  elec- 
trically operated  valves.  The  range  for  guns  and  the  speed  and 
direction  of  revolving  shafts  are  indicated  by  the  electric  current, 
and  guns  are  fired  by  an  electric  spark.  Telephones  and  electric 
signaling  devices  aboard  ship  are  extensively  used. 

This,  in  brief,  covers  the  application  of  electricity  ashore  and 
afloat  in  the  recent  Spanish-American  war. 

A  description  of  the  principles  governing  some  of  the  signaling 
devices  on  board  ship  will  materially  assist  in  showing  to  what  a 
great  extent  modern  vessels  depend  upon  electricity. 

The  signaling  and  indicating  devices  used  on  vessels  are:  "helm 
indicators,"  "steering  telegraphers,"  "speed  indicator."  "direction 
indicator,"  "range  indicating  system."  "Fiske  range  finder."  "azi- 
muth telegraph"  and  "transmitter  of  orders."  All  of  the  devices 
consist  of  galvanometers,  which  indicate  on  their  dials  a  difference 
of  pressure,  the  dials  being  marked  for  the  different  offices  the  in- 
struments perform,  and  with  each  instrument  or  system  of  instru- 
ments proper  devices  are  used  for  altering  resistances  and  conse- 
quently changing  pressures  to  accomplish  the  ends  in  view.  A  de- 
scription of  the  principle  applied  to  the  helm  indicator  will  explain 
the  operation  in  general  of  all  the  others. 

The  object  of  the  helm  indicator  is  to  indicate,  at  different  parts  of 
the  ship,  the  position  of  the  helm.  The  principle  of  operation  is 
shown  in  Fig.  I.  Attached  to  the  helm  and  insulated  from  it  is  a 
metallic  contact.  A.  which  presses  continually  on  an  arc  of  resist- 
ance wire.  C  D.  At  the  centre  of  this  resistance  wire  is  a  permment 
contact.  B.  which  is  connected  by  a  wire  to  one  side  of  a  number  of 
.galvanometers  located  at  various  stations.  E  and  F  are  the  negative 
and  positive  wires  of  the  electric  li.ghting  system.     Primary  or  stor- 
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age  batteries  also  could  be  used  as  the  source  of  energy.  A  dead  re- 
sistance is  inserted  in  the  circuit  connected  with  the  arc  of  resist- 
ance wire.  C  D,  which  reduces  the  current  to  about  two  amperes. 

The  current  flows  as  indicated  by  the  arrows.  As  the  pointer,  A. 
is  moved  toward  the  left,  or  toward  C,  the  difTerence  of  pressure 
between  A  and  /?  becomes  greater  and  the  flow  of  current  through 
the  galvanometer  is  greater.   The  galvanometers  are  adjusted  so  that 
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they  take  the  same  angle  as  the  helm,  or  pointer,  A.  In  Fig.  i,  when 
the  pointer  is  on  the  left  of  B,  its  pressure,  as  compared  with  B,  is 
positive.  When  B  and  A  are  both  in  the  centre,  or  when  the  pointer, 
A,  coincides  with  the  fixed  ponit  of  contact  B,  then  the  needles  of 
the  galvanometers  come  to  rest  at  zero  or  the  centre  of  the  scale. 
When  A  is  moved  toward  the  right,  or  toward  D,  then  the  condi- 
tions are  reversed  (Fig.  2),  A  becomes  negative  compared  with  B, 
and  the  current  flows  in  the  opposite  direction  in  the  galvanometer, 
bringing  the  needle  toward  the  right.  One  of  the  instruments  can 
be  on  the  bridge,  one  in  the  captain's  cabin,  one  in  the  wheelhouse 
and  one  in  the  conning  tower. 

The  steering  telegraph  is  the  same  arrangement  of  galvanome- 
ters, with  a  device  for  altering  the  resistance  by  hand".  The  cap- 
tain sets  the  resistance  from  his  station,  having  an  instrument  before 
him.  The  same  indication  appears  upon  an  instriuiient  in  the 
wheelhouse,  and  by  noting  the  helm  indicator  the  captain  is  ad- 
vised when  his  order  is  obeyed.  The  same  thing  is  true  of  the 
engine  telegraph,  the  transmitter  for  orders  and  the  azimuth  tele- 
graph. 

In  the  Fiske  range  finder  the  general  principle  is  the  measure- 
ment of  the  resistance  of  a  conductor  in  the  form  of  a  Wheatstone 
bridge,  there  being  two  arcs  of  wire  at  the  ends  of  a  base  line,  cor- 
responding t6  two  contiguous  members  of  the  bridge.  Two  tele- 
scopes are  located  at  the  ends  of  the  base  line  and  carry  contacts 
which  move  over  the  resistance  wire  as  the  telescopes  are  turned 
to  be  pointed  upon  any  object. 

In  Fig.  3,  let  the  arms,  a  fc,  of  a  Wheatstone  bridge  be  repre- 
sented by  arc    h.  while  c  and  d  are  bent  into  arc    k.  both  of  these 
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arcs  being  wires  of  conducting  material.  Let  contacts,  c  and  f, 
be  attached  to  telescopes  pivoted  at  A  and  B.  When  the  telescopes 
arc  parallel  and  when  at  right  angles  to  the  base  line,  the  galva-  - 
nometcr  will  not  deflect  and  its  point  ot  rest  is  marked  infinity. 
Now,  let  the  telescopes  converge  and  the  angle  of  convergence  is 
A  T  H,  and  presuming  the  telescope  at  B  is  pointing  at  right  angles 
to  the  base  line  the  angle  o(  convergence  is  measured  by  the  arc, 
C  li.  The  bridge  is  out  of  balance,  that  is,  the  needle  deflects,  and 
the  amount  which  it  is  out  of  balance  will  vary  with  the  dilTcrence 
of  pojiition  o(  the  tclcsco|>cs.  The  angles  of  convergence  are  not 
indicated  ujton  the  galvanometer,  or  reading  instrument,  but  llie 
deflection  of  the  needle  is  marked  in  yards. 

The  speed  indicator  is,  in  reality,  a  small  alternating-current  dy- 
namo, the  current  being  great  or  small  according  to  the  speed  of 
the  shaft,  and  the  .slrcnglh  of  the  current  indicating  upon  an  altcr- 
nalinK-currrnt  galvanometer  graduated  in  revolutions  per  minute. 
Six  v,h  iron  cores  or  inductors  fastened  to  an  iron  ring  on  lln- 
shaft  form  the  armature.  These  arc  rotated,  the  pole  of  a  north 
and  south  magnet  having  two  coils  of  wire  at  its  extremities,  the 
coils  of  wire  being  connected  in  scries  with  the  galvanometer. 

The  direction  indicator  simply  tells  in  which  dirrrtlon  the  shaft 
is  turning.  A  permanent  magnet  (aslcncd  lo  a  ring  on  the  shaft 
revolves  in  front  of  n  soft  iron  bar,  around  which  is  a  roil  of  wire 
that  is  connected  lo  a  galvanometer.  The  shaft  revolving  in  one 
diriTiiriii  thrown  the  pointer  to  one  side,  and  when  its  direction  is 
rivet   111   throws   it   lo  the   other   side. 


J!Y    GUSIAV    llR.-iUN. 

The  first  successful  electric  road  with  underground  conduits  was 
built  by  the  Siemeiis  &  Halske  Company,  in  Budapest.  As  early 
as  1886  this  company  made  exhaustive  experiments  with  under- 
ground conduits  on  the  grounds  around  its  works  in  Vienna,  which 
led  to  the  construction  of  an  experimental  road  2.52  kilometres 
long  in  Budapest  in  1887.  Here  all  the  technical  problems,  under 
the  existing  local  circumstances  necessary  for  a  perfectly  safe  oper- 
ation of  the  underground  conduit  system,  were  carefully  worked 
out,  and  such  favorable  results  were  obtained  that  the  Siemens  & 
Halske  Company  could  at  once  start  with  the  construction  of  the 
first  electric  line  with  underground  conduits. 

This  first  electric  road  with  underground  conduits,  which,  as  may 
be  here  remarked,  was  the  first  electric  street  railway  in  any  large 
city  in  Europe,  was  thrown  open  to  the  public  on  July  30,  1889,  and 
was  soon  followed  by  three  other  lines  with  underground  conduits 
in  the  same  city.  These,  together  with  the  Quai  line,  which  was 
opened  in  1897,  are  the  property  of  the  Budapest  Electric  Street 
Railroad  Company,  and  have  a  track  length  of  30  kilometres. 

In  the  ''Budapest  system,"  a  name  by  which  this  underground- 
conduit  plant,  as  it  was  first  applied  in  Budapest,  soon  became 
generally  known,  there  is  a  concrete  conduit  under  one  rail  con- 
taining two  angle-iron  conducting  rails,  one  at  each  side  of  the  con- 
duit and  fastened  to  the  yokes  by  means  of  insulators.  The  yokes 
are  placed  at  a  distance  of  1.2  m.,  and  support  and  maintain  at  the 
proper  distance  from  each  other  the  two  halves  of  the  tram  rail 
which  serves  also  as  a  slot  rail. 

The  conduit  presents  in  section  an  egg-shaped  profile  0.28  m. 
wide  and  0.33  m.  high.  At  the  top  it  is  provided  with  a  slot 
^2  mm.  wide.  From  this  it  is  obvious  that  the  underground-con- 
duit system  in  Budapest  is  distinguished  from  the  American  rail- 
ways principally  by  the  location  of  the  slot,  which  is  not  midway 
between  the  rails — as  is  the  case  with  cable  roads — but  coincides 
with  the  groove  of  one  of  the  rails. 

The  two  slot  rails  are  sub5ect  to  the  same  wear,  since  the  flange 
of  the  carwheels  is  in  the  middle  of  the  tire,  an  arrangement  which, 
to  my  knowledge,  is- found  nowhere  else  in  Europe,  but  in  Budapest 
it  has  proved  very  satisfactory. 

The  device  for  picking  up  the  current  employed  in  this  system 
consists  of  two  cast  iron  shoes,  which  are  pressed  outward  laterally 
into  the  angle  of  the  conducting  rails  by  leaf  springs  and  are  at- 
tached to  a  thin  plow  passing  through  the  slot  and  fastened  to  the 
truck  of  the  car.  Insulated  cables  through  the  plow  conduct  the 
current  from  the  sliding  shoes  to  the  car  controllers. 

By  th^  arrangement  of  two  current-conducting  rails,  both  in- 
sulated from  the  ground,  a  ground  connection  on  both  sides  is 
necessary  to  cause  a  short  circuit  and  all  danger  of  electrolysis 
from  stray  return  currents  is  eliminated. 

The  experience  gained  by  the  Siemens  &  Halske  Company  in 
Budapest  in  the  course  of  several  years  was  used  to  advantage  in 
building  the  electric  street  railway  in  Berlin  from  Behren  Street 
to  Treptow  in  1896,  and  in  enlarging  and  improving  the  system 
of  the  Budapest  Electric  Street  Railway  Company  in  the  years 
) 805-97. 

These  roads  were  constructed  for  through  service  with  under- 
ground conduits  and  overhead  trolleys.  The  conduit  system  was 
employed  in  Berlin  for  a  track  length  of  4.5  kilometres,  and  in 
Budapest  for  30  kilomitrcs,  The  |iroblem  to  be  solved  was  to 
fit  each  car  for  use  on  both  the  conduit  and  the  trolley  systems, 
and  in  such  a  way  that  the  change  from  the  conduit  system  to  the 
trolley  .system,  and  vice  versa,  should  be  ofTectcd  with  the  least 
possible  delay.  For  this  purpose  e.nch  motor  car  li.id  to  be  iiro-. 
vidcd  with  a  trolley  which  could  be  easily  pulled  down,  and  with  a 
contact  |)low  which  could  be  <|uickly  removed  from,  or  insiMte<l 
into,  the  conduit.  This  prohkin  was  successfully  solved  by  the 
Siemens  ^  Halske  Conli)any,  and  at  the  same  time  other  v,ihial)!e 
iniprovemcnis  were  made  so  that  this  system  worked  very  success- 
fully in  liudajiest,  as  well  as  in  lUTliti.  notwithslamling  the  ex-  • 
cccdingly  large  masses  of  snow  during  the  winter  of  iR()6-97,  when. 
from  lime  to  time,  all  other  means  of  traflic  could  not  be  kept  in 
n-gidar  service  in  the  slrrels  of  this  large  city. 

The  accnnipanying  fiKiires  show  the  arrangement  of  litis  system 
as  it  is  applied  in  Berlin,     ll  difTcrs  but   slightly  from  the  similar 

•Alulraclfd  from  llie  "Klcklrdl«linl«che  Zcllselirift." 
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system  employed  in  the  Budapest  roads  in  the  design  of  the  shd- 
ing  eontacts  of  the  underground  plow.  In  this,  as  in  the  older  sys- 
tem described  above,  one  rail  of  the  track,  the  common  grooved 
girder  rail,  is  placed  on  concrete  or  gravel  in  the  usual  manner. 
The  other  track  rail  is  supported  by  the  cast  iron  yokes  1.25  metres 
apart  and  consists  of  two  like  rails  of  peculiar  section,  having  be- 
tween them  a  slot  30  mm.  wide,  in  which  run  the  wheel  flanges 
and  the  plow. 

The  fastening  of  the  rails  on  the  yokes  is  eflfected  by  wrought- 
iron  bracket-joints,  which  press  down  the  foot  of  the  rail  and  se- 
cure its  web  by  means  of  two  screw  bolts.     In  order  to  prevent  a 


from  the  angle-iron  rails  employed  in  the  first  Budapest  installa- 
tion. They  consist  of  T-shaped  rails  of  1000  sq.  mm.  cross  section 
and  10  metres  long.  These  rails  are  placed  with  their  heads  toward 
each  other,  and  are  bonded  at  their  joints.  They  are  about  0.12 
metre  apart,  and  are  perfectly  sheltered  under  the  rails  of  the  track, 
so  that  it  is  impossible  to  see  them  from  above  through  the  slot,  or 
to  touch  them.  Further,  they  are  located  at  a  height  of  0.24  metre 
above  the  bottom  of  the  channel,  so  that  water  which  might  occa- 
sionally collect  in  the  channel  can  flow  oiif  below  them.  They  are 
hung  by  means  of  insulators  at  intervals  of  from  2.5  to  4  metres 
frcim  the  flanges  of  the  slot  rails,  the  insulators  being  inserted  be- 


FiG.  I.— Two  Views  of  the  Metal  1'akts  of  the  Conduit. 


contraction  of  the  slot  by  the  slipping  of  the  slot  rails  a  projection 
is  cast  on  the  support  against  which  rests  the  foot  of  the  rail. 

The  yokes  stand  on  a  foundation  of  broken  stone  and  serve  as 
ribs  for  the  conduit  which,  otherwise,  is  made  of  concrete.  For 
drainage  sump  pits  are  provided  at  intervals  of  about  50  metres,  and 
empty  into  the  sewer  system.  The  clearing  of  the  shafts  is  easily 
effected  by  flat  shifters  having  about  the  same  shape  as  the  profile 
of  them. 

The  placing  of  the  conduit  on  the  same  side  of  the  two  tracks 
greatly  simplifies  the  construction  at  switches,  since  it  is  not  neces- 
sary to  switch  the  conduit  across  from  one  track  rail  to  the  other 
or  to  use  two  plows  on  the  car. 

In  comparison  with  American  roads,  in  which,  probably  for  local 
reasons,   the  underground  conduit   is  located  in   the  centre  of  the 


tween  two  yokes.  The  arrangement  of  these  insulators  is  illus- 
trated in  the  figures. 

The  horizontal  flange  of  the  current-conveying  rail  is  fastened 
by  a  vertical  pin  in  a  fork,  mounted  on  a  bolt  fastened  in  the  insu- 
lator. The  latter  is  supported  in  a  shell  which  is  fastened  to  the 
flange  of  the  rail  in  such  a  manner  that  the  insulator  is  oft'set  from 
below  the  slot  and  out  of  the  way  of  dripping  water. 

Each  insulator  is  placed  in  a  special  recess  in  the  walls  of  the 
conduit  and  is  surrounded  by  a  cast-iron  box  cemented  into  the 
wall.  ,A  cover,  easy  to  remove,  permits  of  ready  inspection  from 
above,  and  by  removing  the  pin  in  the  conducting  rail  by  means 
of  a  special  tool  and  unscrewing  the  shell  from  the  track  rail,  an 
exchange  of  the  insulator  is  easily  accomplished. 

In  order  to  be  able  to  renew  the  current-conveving  rail,  should 


Fig.  3. — Sectio.ns  of  Switch  Shown  in  Fig.  2. 


,,j.<i'//</i5«S4ii'ii!i<^.^^^^ 


Fig.  4. — Views  of  the  Pi.ow-Ejectinh  JIechanism. 


track,  the  Budapest  system  presents  the  advantage  that,  first,  iron 
covers  for  the  hand  holes  are  not  needed,  and  consequently  less  iron 
is  required  on  the  surface  of  the  street,  and.  second,  there  are  only 
two  rails  in  the  street,  as  with  a  common  railroad  track. 

The  current-conveying  rails  of  this  system  are  somewhat  difTerent 


this  be  necessary,  it  is  arranged  that  the  slot  rail  on  the  side 
toward  the  track  centre  can  be  removed  at  certain  places,  especial- 
ly on  curves. 

The  construction  of  the  switches  employed  with  the  underground 
conduits  is  a  difticult  one.  as  it  is  necessary  to  provide  a  long  nar- 
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row  support  or  gusset  plate  for  the  tongue  of  the  switch,  since  both 
conduits  must  retain  their  full  sectional  profile.  This  gusset  plate 
consists  of  a  strong  iron  casting,  unsupported  for  a  length  of  1.8 
metres,  and  carrying  the  movable  switch  tongue  on  its  narrow  end. 


switch  tongue  of  the  track  rails,  turning  about  pivot,  C;  D  is  the 
switch  tongue  of  the  current-conveying  rail,  having  a  turning 
point,  F;  and  E  is  an  insulated  connecting  rod  between  C  and  D. 
The  switch  tongue,  D,  consists  of  a  pointed  flexible  front  portion. 


Fig.  2.  —  Plan  and  SEciroNS  of  a  Conduit  Swhlh. 


This   tongue   is  so  arranged   that  its  point  enters 
track  rail,  giving  it  thus  a  support  at  both  ends. 


a  recess   in   the 


FlO.    5.— El.KVATlONN  OF   TIIC    I''" 

The  arrangement  of  llic  cicclrical  twitch  is  pioiiiiid  by  ii;ii(iit 
anil  it  fthown  in  Tigt.  2  and  3. 
A  represent*  the  track  raili;  B,  the  current  conveying  rails;  C\,  the 


connected  to  the  rear  part  by  an  insulating  piece.  H .  The  parts  are 
so  arranged  that  the  conductor-rail  switch  swings  through  a  greater 
arc  than  the  other,  as  it  should  to  reach  its  positions.  This  secures 
a  smooth  passage  of  the  plow  contacts  and  reduces  the  portion  of 
the  rail  which  is  without  current  to  a  minimum,  corresponding  to 
the  length  of  the  insulating  piece,  H.  The  length  of  the  insu- 
lated sections,  B,,  inserted  in   the  current-conveying  rails  is  made 


Flo.  6. — Ckoss-Skcmon  oi'  Condi  it, 


1     1.! 


Krcilcr  lliaii  that  of  the  insulnling  piece,  U;  so  thai  ari-s  occurring 
wliiii  a  car  passes  over  the  switch    arc  always  toriiicil.  mi  iIh'  cur 
reiit-convcying  rails,  B. 
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The  plow  consists  of  a  frame  wliicli  is  secured  to  the  car  in  such 
a  manner  that  it  is  capable  of  swinging  freely  in  a  horizontal  direc- 
tion, so  that  the  contacts  attached  to  it  will  easily  follow  when  the 
car  passes  curves  and  switches. 

As  shown  in  tlie  illustration  each  part  of  the  double  device  con- 
sists essentially  of  a  wrought-iron  casing,  in  which  is  fastened  a 
well  insulated  iron  plate  carrying  pivoted  on  its  lower  end  a  metal 
leaf  which  rests  against  the  current-conveying  rail. 

The  contact  leaf  is  rotated  outwardly  toward  the  rail  by  lielical 
springs  coiled  on  its  pivot.  These  springs  permit  the  leaf  to  be 
folded  up  or  down  into  a  vertical  plane  coincident  with  the  plow. 
This  makes  it  possible  to  introduce  or  remove  the  device  through 
the  slot,  the  leaves  being  sprung  out  against  the  two  conducting 
rails  respectively,  as  soon  as  they  are  clear  of  the  slot.  When  the 
plow  is  raised  its  connection  is  also  broken  from  the  car  circuits. 

The  plow  carries  four  small  wheels  engaging  with  vertical  T- 
iron  guides  fastened  to  the  truck  of  the  car.  The  raising  or  lower- 
ing of  the  plow  may  be  effected  by  the  motorman  by  means  of  a 
chain. 

In  order  to  eflFect  a  quick  and  safe  change  from  the  underground- 
conduit  system  to  the  overhead  trolley,  and  vice  versa,  the  company 
has  at  the  proper  points  built  an  inclined  conduit  floor  which  ef- 
fects the  automatic  insertion  and  removal  of  the  plow  and  the 
proper  change  of  connections. 

As  shown  in  the  figures  this  is  effected  by  providing  in  the  con- 
duit an  inclined  and  gradually  narrowing  terminal  which  pushes 
the  plow  up  and  simultaneously  folds  the  contacts  in  so  that  they 
may  pass  through  the  slot.  From  the  surfaces  of  the  rail  up  to  a 
point  5  cm.  higher  the  device  has  naturally  to  be  raised  by  hand 
by  the  motorman. 

In  entering  the  conduit  tract  the  action  of  the  arrangement  is  re- 
versed. The  motorman  releases  a  catch  on  a  ratchet  wheel  which 
is  mounted  upon  the  drum  holding  tlie  chain  to  the  plow,  and  the 
latter  slides,  by  virtue  of  its  own  weight,  down  the  inclined  plane 
through  the  slot  and  into  the  conduit. 

This  conduit  system  has  proved  to  be  a  perfect  success  in  every 
respect,  and  has  worked  well  under  the  severest  trials.  For  in- 
stance, in  1896  there  were  made  in  Budapest,  on  the  lines  operated 
by  underground  conduits,  nearly  four  millions  car  kilometres,  and 
about  thirty  millions  of  passengers  were  transported. 

Because  of  the  good  results  obtained  in  Budapest  and  Berlin 
with  underground  conduits,  the  system  is  now  being  introduced  in 
other  cities,  such  as  Brussels  and  Paris.  In  Germany  another  line 
has  been  built  by  the  Siemens  &  Halske  Company,  this  system 
having  a  ground  return  so  that  but  one  conductor  rail  is  necessary 
in  the  conduit.  It  is  especially  noticeable  that  the  conduits  are 
completely  interrupted  in  this  sj'stem  at  crossings  and  switches; 
while  passing  such  places  the  plows  are  automatically  lifted  out 
of  the  channel  and  inserted  again  by  means  of  an  inclined  plane. 


An   Opportunity    for   Engineers    Experienced    in    Underground 

Work. 

The  "Cosmopolitan  Magazine"  offers  a  prize  of  $250  for  the  best 
essay  on  the  arrangement  and  construction  of  subways  for  carry- 
ing the  various  pipes,  tubes  and  conduits  under  the  streets  of  large 
cities.  Although  it  is  not  so  stated  definitely,  the  w-ording  of  the 
cffe"-  indicates  that  plans  for  a  tunnel  in  which  the  services  can  be 
installed  and  repaired  without  disturbing  the  surface  of  the  street 
arc  wanted  in  the  competition. 

Little  Leaks. 


The  surprisingly  large  aggregate  to  which  apparently  trivial  hut 
continuous  leaks  may  amount  is  shown  in  a  paper  recently  read  by 
the  chief  of  the  Philadelphia  Weather  Bureau,  in  wdiich  it  was 
stated  that  a  leak  of  one  droj)  per  second  amounts  to  five  gallons 
per  day.  Central  stations  with  leaky  piping,  paying  for  water  by 
meter,  may  well  remember  this  and  also  that  apparently  trivial 
>tcam  leaks  are  a  loss  not  only  of  w^ater  but  of  coal,  and  electrical 
leaks,  of  water,  coal  and  labor. 


Electric  Power  on  the  New  Monitors. 


The  four  new  monitors  for  which  bids  were  opened  on  October 
I  will  be  quite  fully  equipped  with  auxiliary  electrical  apparatus, 
electric  motors  being  installed  for  the  turret-turning  gear,  ammu- 
nition hoists  and  vcntil.-'tina;  apparatus. 


An  Arc  Light   Regulator  Wiliiout  a  Clutch. 

United  States  patent  No.  611,601,  issued  October  4,  1898,  to  Mr. 
S.  Bergmann,  of  the  General  Incandescent  Arc  Light  Company,  oi 
New  York',  describes  an  arc  light  controlling  mechanism,  so  simple 
in  character  that  it  seems  as  though  the  maximum  obtainable  re- 
duction of  parts  was  about  obtained.  As  may  be  seen  from  tUe 
accompanying  illustration,  the  armature  or  plunger  of  the  controll- 
i-ng  solenoid — which  is  in  series  with  the  arc — travels  through  the 
full  range  of  carbon  consumption,  the  plunger  being  rigidly  at- 
tached to  the  carbon.  To  obtain  a  uniform  vertical  lift— equal  to 
the  weight  of  the  holder  and  upper  carbon— through  the  entire 
travel  of  the  plunger,  the  solenoid  is  wound  with  an  increasing 
number  of  layers  toward  its  upper,  and  particularly  toward  its  low- 
er, end.  As  is  well  known,  the  pull  of  a  uniformly  wound  solenoid 
on  a  core  equal  to  or  greater  than  the  solenoid  in  length  is  a  maxi- 
mum when  one  end  of  the  core  is  about  in  a  mid-position  within  the 
solenoid.  By  increasing  the  number  of  turns  toward  the  ends  of 
the  solenoid,  the  pull  of  the  end  of  the  core  near  either  end  of  the 
coil  is  increased,  and  a  practical  uniformity  of  pull  obtained  over  a 
considerable  travel.  As  noted  in  the  patent,  a  similar  effect  can  be 
obtained  by  winding  the  solenoid  with  a  uniform  number  of  layers 
ihrougliout  its  length  and  varying  the  cross  section  of  the  core,  or 
ihe  two  methods  may  be  combir>ed.  In  the  lamp  described  the 
upper  end  of  the  hollow  spool  on  which  the  core  is  wound  is  sealed 
and  the  core,  fitting  tightly  within  the  spool,  acts  as  the  plunger 


of  its  own  dashpot.  The  spool  is  of  metal,  and  the  tightly  fitting 
core  also  serves  as  a  contact  for  the  current.  The  series  resistance 
is  wound  in  a  helical  coil  wrapped  in  ^n  annular  chamber  around 
the  controlling  solenoid.  The  claims  of  the  patent  cover  only  the 
arrangement  of  this  series  resistance. 


Electric  Lighting  Plant  on  a  Sailing  Vessel. 

A  sailing  ship  now  being  built  at  Camden.  Me.,  is  to  be  fitted 
with  an  isolated  electric  lighting  plant.  This  ship  is  said  to  be  the 
largest  schooner  ever  built.  She  will  be  282  feet  long  and  will  have 
a  capacity  of  4000  tons.  She  is  intended  to  engage  in  the  coal  trade 
between  Philadelphia  and  New  England. 


The  Italian  Electro-Technical  Association. 


The  first  number  of  the  first  volume  of.  the  annals  of  the  As- 
sociazione  Elettrotecnica  Italiana,  covering  the  papers  and  pro- 
ceedings of  this  society  from  its  founding  in  August.  1896.  until 
.•\pril.  1898.  has  been  issued.  The  volume  has  many  valuable  pa- 
pers and  indicates  a  lively  interest  in  the  welfare  of  the  society  on 
the  part  of  the  ablest  electrical  engineers  in   Italy. 
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Dynamos,  Motors  and  Transformers, 

THEORY   OF    THE    ROTARY   TRANSFORMER.      Kapp. 

"Elek.   Zeit.,"   Sept.   15  and  22. — The  lirst  parts  of  a  long  article. 
After  referring  briefly  to  the  various  possible  methods  of  converting 
an  alternating  into  a  direct  current  by  means  of  revolving  machines, 
as  distinguished  from  rectifiers,  and  their  relative  advantages,   he 
discusses  the  properties  of  the  rotary  transformer  (Gr.  "Uniform- 
er").  which  has  but  a  single  armature  winding  in  which  the  alter- 
nating current  is  transformed  into  a  direct  current.     In  such  a  ma- 
chine the  relation  between  the  alternating  and  the  continuous  volt- 
age can  no  longer  be  chosen,  "as  it  is  given  by  the  conditions;  this 
he  discusses  theoretically  and  obtains  the  following  results,  which 
give  the  relation  between  the  e.  m.  f.  of  the  alternating  current  and 
that  of  the  continuous  current  in  percentage  of  the  latter:   when 
the  width  of  the  poles  is  two-thirds  of  the  distance  between  the  cen- 
tres of  the  poles  these  values  are  as  follows:     For  single-phase,  75 
per  cent.;  two-phase.  75;  three-phase,  65;  four  phase.  53;  six-phase, 
37:  when  the  widths  of  the  poles  is  one-half  the  distance  between 
their  centres,  these  figures  are  82,  82,  71,  58  and  42,  respectively;  for 
the  three,  four  and  six-phase  systems  the  triangle  or  delta  system  is 
assumed.     These  relations  will  be  changed  only  slightly  when  it  is 
loaded,  as  the' armature  reaction  is  very  slight;  the  alternating  volt- 
age is  therefore  in  all  cases  smaller    than  the  continuous,  and.  in 
most  cases  a, static  transformer  will  have  to  be  used  to  lower  the 
line  voltage.     He  discusses  whether  it  is  better  to  use  a  motor  gen- 
erator— that  is,  a  motor  coupled  to  a  dynamo — or  to  use  a  rotary 
transformer.     He  discusses  the  question   of  the   material   required 
and  the  ct'ticiency:  the  amount  of  material  required  for  the  motor  ' 
generator  is  practically  the  same  as  that  for  two  machines,  but  the 
speed  m.iv  be  relatively  hi.gh;  the  combined  efficiency  will  average 
85  per  cent.;  its  efficiency  would  be  about  92.5  per  cent.;  that  of  the 
static  transformer  being  97.5  per  cent.,  the  total  will  be  about  go, 
which  is  better  than  for  the  motor  generator.     The  question  of  the 
material  required  is  then  discussed  at  length;  for  equal  phases  and 
single-phase  cirrents    the  armature  will  be  somewhat  larger,   but 
with  tv.-o  and  three-phase  currents  appreciably  smaller  than  in  the 
usual  continuous  current  armature  for  the  same  load;  with  phase- 
shifting  the  armature  becomes  larger  than  for  phase  equality;   in 
general  for  two  or  three-phase  currents  the  material  and  cost  will 
be  less  than  that  of    the  continuous-current  machine  in  the  motor 
genemtor  combination;    the    static    transformer  will   be  somewhat 
cheaper  than  the  alternating-current  motor;  the  cost  of  the  rotary 
transformer  and   its  static  transformer  will  therefore  be  less;   this 
supposes  that  one  is  not  limited  in  the  choice  of  the  frequency,  for 
otherwise  this  relation  can  be  reversed,  for  with  low  frequencies  the 
transformer,  and  with  high  frequencies  the  rotary  transformer,  be- 
comes expensive:  there  may  even  be  an  impossible  case  when  the 
number  of  poles  is  great  and  the  number  of  conductors  small.     The 
output  of  a  continuous-current  machine  is  limited  by  the  armature 
reaction  rather  than  the  heating,  while  with  a  rotary  transformer 
the  armature  reaction  is  small  and  the  limit  is  therefore  determined 
by  the  heating;  this  he  then  discusses  at  length,  assuming  that  the 
same  armature  is  first  driven  mechanically  and  then  by  means  of  an 
alternating  current,  delivering  the  same  continuous  current  in  each 
case;  lie  as.sumcs  that  the  currents  have  the  sine  form.    He  discusses 
first  the  single-phase  transformer  with  phase  equality,  and  obtains  a 
simple  formula;   for  equal  heating  a  machine  in  which   the  width 
of  pole  is  two-thirds  of  the  distance  between  the  centres  of  the  poles 
will,  when  used  as  a  rotary  transformer,  yield  12  per  cent,  less  than 
when  used  as  a  simple,  continuous-current  generator;  when  the  pole 
width  is  half  the  pole  distance  ihe  output  is  5  per  cent.  less,  assum- 
ing in  both  casi-s  phase  equality;  when  there  is  phase  shifting  be- 
tween the  turreiit  anfl  the  voltage  it  will  he  less  favorable.     In  the 
<-arn<-  way  he  disrusse.s  llic  case  of  single-phase  currents  with  phase 
■.hifting.  and  gives  a  table  of  results  for  various  angles;  these  show 
that  the  practical  machine  in  every  case  has  a  greater  output  than 
the  theoretical,  whose  field  follows' exactly  ihc  sine  law;  it  is  there- 
fore tiseless.  and  even  a  disadvaniagc.  to  endeavor  to  produce  the 
sine  curves,  as.   for  inMancc,  by  changing  the  form   of  the  poles. 
The  article  is  to  be  concluded. 

.M.TKRNATl.SO-CURfO-NT     MOTOK.S     WITH      I.AKdI.: 
STAiniNr,   TriRyriC.     Thri,     'Tlok.     Zeit."    Sept.    iv      \    r, 
print  of  the  article  abstracted  in  the  "Digest"  July  9. 

Lights  and  LiKhting. 

T'OT|-;\riAI.    I,N'    AKC,     Mrs.    Ayrton.      I.oml. 

'v  long  abstract  of  her  Hril.  Assn    naper  on  the 

'he  (arbon!.  r)f  the  electric  arc.     The  paper  dr 

'"•   re-^itlli  of  ,-ind  flediirliont   from  her  experi- 

riie  rarbon<i  were  srpli.l,  and  the  fall  of  potential 

■u  and  the  arc  wa*  nieaMind  by  means  of  a  thiid 

larbun  irom  a  half  tri  -j  mm  it;^  diameler.  whi'li  was  iiitroiluced  into 

llir  arc  and  conneclcil  with  n  galvanfjinrler;  the  voltage  between  it 

and  the  main  carbon  was  observed  iu«t  lieforr  it  touched  the  niain 

carbon.     The  expcrimrnii   were   made   with    numerous   Inigihs   of 


arcs  varying  from  I  to  7  mm,  and  with  currents  from  4  to  14  am- 
peres. The  drop  of  potential  at  the  positive  carbon  is  afifected  both 
by  the  length  of  the  arc  and  by  the  current,  and  is  given  by  the  fol- 
lowing formula: 

9  -1-3. 1  -^ 

V  =  31.28  -) 

A 
The  drop  between  the  arc  and  the  negative  carbon  is  affected  by  the 
current  only,  and  not  by  the  length  of  the  arc;  it  is  given  by  the 
following  formula: 

13.6 

V=T.b  + 

A 
The  drop  of  the  negative  carbon  is  therefore  by  no  means  insignifi- 
cant, nor  does  its  sign  change;  its  value  is  about  one-quarter  of  thai 
at  the  positive  carbon.     From    these    equations    the  value  of    the 
whole  fall  from  carbon  to  carbon,  less  that  in  the  arc,  is  as  follows: 

22.6  -f-  3.1  / 

V  =  38.88  H 

A 
She  gives  the  equation  found  from  her  former  tests  for  the  whole 
drop,  including  the  arc,  and  this  contains  exactly  the  same  constant 
— .38.88 — thus  showing  that  this  constant  does  not  belong  to  the  pos- 
itive carljon  alone,  but  to  both  the  positive  and  negative.  Ob- 
served and  calculated  values  agree  quite  closely.  The  three 
stiaiglit  line'  lavv's  which  were  found  may  be  expressed  as 
follows:  If  W  represents  the  watts  expended  in  either  of  the  car- 
bons, and  (7.  6.  c,  d,  c  and  f  be  constants,  then  for  the  positive 
carbon:  W  ^=  a -\- b  A  with  the  constant  length  of  arc;  or  IV  =1  c 
-\-  dl  with  constant  cf.rrent;  for  the  negative  carbon  ]V  ^=  e -\- f  A. 
Others  who  have  experimented  with  this  third  carbon  placed  it  in 
the  arc,  but  this  cannot  give  very  accurate  results:  she  approached 
it  to  the  main  carbon  and  measured  the  last  voltage  registered  by 
the  voltmeter  before  it  fell  to  zero.  The  importance  of  insulating 
the  exploring  carbon  is  apparent,  and  she  hopes  soon  to  soWe  that 
difficult  problem. 
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TESTING  ARC  LIGHT  CIRCUITS.  Stevens.  "Elec.  Eng.," 
Oct.  6. — A  note  indorsing  the  voltmeter  method  suggested  by 
Markland  (see  "Ui.gest"  Sept.  27  and  Oct.  8;.  which  he  has  used 
for  some  time  past,  and  calling  attention  to  a  practical  form  of  in- 
strument based  on  this  method,  which  is  now  in  the  market.  In 
using  this  no  complicated  calculp.tions  are  required. 

RCKMUEHL  LIGHTHOUSE.— "West.  Elec."  Sept.  24.— A 
translation  in  abstract  of  the  article  noticed  in  the  "Digest"  Sept.  24. 

Power. 

ELECTRIC  TRANSMISSION  OF  POWER.  A.  Siemens. 
Lond.  "Elec.  Rev."  and  "Elec.  Eng.,"  Sept.  16,  and  "Elec," 
Sept.  2,3. — .'V  reprint  of  his  Brit.  Assn.  paper.  The  first 
part  is  general  in  character,  and  discusses  the  development; 
in  this  he  favors  continuous  as  distinguished  from  altern;it- 
ing  currents.  The  latter  part  gives  a  detailed  account  of  the 
operating  costs  of  the  continuous-current  plant  at  the  Siemens 
factory,  in  which  currents  at  2000  volts  are  used;  this  has 
been  in  operation  for  six  years,  and  has  shown  itself  to  be  perfectly 
reliable,  the  expected  great  saving  in  cost  having  been  fully  re- 
alized. The  costs  are  analyzed,  and  it  was  found  th.il  during  List 
year  the  total  cost  of  motive  power  was  4  cents  per  h])  hour  or  ,V4-' 
\,CT  brake  hp  per  hour  exerted  by  the  motors;  in  this  an.'dysis  he 
shows  that,  rf>ughly  speaking,  the  slanding  charges  account  for  h.alf 
the  e\i)ensc.  fuel  for  a  C|uartcr.  labor  for  an  eighth,  repairs  for  ;i. 
twentieth  and  stores  for  the  rest;  the  distance  of  transmission  is  rel- 
alivelv  short,  and  if  it  were  gi;eater  the  standing  charges  would 
lie  still  greater.  He  also  shows  the  imporl;inre  of  increasing  the 
load  (actor,  and  concludes  that  if  electric  transmission  is  used  it  is 
necessary  above  all  things  to  use  the  power  as  constantly  as  pos- 
sible; if  power  is  w,inle<l  mdy  at  intervals  and  at  short  periods,  no 
economy  can  be  elTccled  by  electrical  transmission.  Owing  to  the 
good  eHiciency  of  an  electric  motor  ;it  different  loads  it  will  in  most 
cases  be  best  to  group  machines  together  and  drive  them  from  one 
motor;  the  most  useful  field  for  electric  motors  is  to  drive  movable 
machinery  anrl  drilling  tools,  lie  advocates  erecting  the  generat- 
ing plant  near  a  coal  mine  and  distributing  the  power:  such  an  in- 
stallation was  erecte<i  at  Hrakp.in,  in  the  Transvaal,  a  brief  descrip- 
tion of  which  he  gives;  three  ph.ise  currents  are  delivered  at  7.i;o 
volts,  which  is  raised  to  lo.ooo;  the  total  jiower  is  .jnoo  horse-power. 
There  is  a  similar  plant  near  Waldenbuig,  in  .Silesi.i,  which  has  been 
at  work  for  two  years;  the  loial  pnwer  is  IJIK)  horse-iiower.  half 
of  which  is  distributed  as  three  phase  currents,  which,  for  great  dis- 
taiu-es.  are  transformed  up  tti  in.rKX)  volts. 

TIIKI'K-l'HASI':    POWI'.K-DI.STIUIU'IION    IM.ANl".     Ci 
Del.     I.onil.  "('"Ice.  Kev."  and  "Eire.  Eng.,"  .Sept.  16. — .^  reprint  of 
his  IJrit.  .'\ssn,  paper  on  electric  power  and  its  a|)plication  cm  llie 
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three-phase  svstem  to  a  carriage  works.  He  assumes  that  15.000,000 
tons  ot  coal  are  consumed  annually  in  Great  Britain  tor  siationary 
cntjines.  and  he  endeavors  to  localize  the  causes  of  the  waste  in- 
volved in  connection  with  worksliops  and  factories,  and  to  show 
how  this  may  be  obviated  by  using  electricity;  he  also  endeavors  to 
show  how  the  maximum  output  ot  machine  tools  can  be  obtained,  as 
also  the  greatest  economy  in  labor.  The  well-known  advantages  of 
electric  motors  are  discussed,  after  which  follows  a  description  of  a 
plant  m  which  electric  driving  superseded  steam  driving;  the  results 
of  tests  are  given,  an  analysis  showing  a  saving  of  approximately 
$;ooo  per  year,  besides  other  advantages.  The  reasons  for 
adopting  the  three-phase  system  are  given— namely,  the  absence  of 
commutators,  the  better  mechanical  design  and  construction,  the 
fact  that  such  motors  can  run  for  long  periods  without  attention, 
and  the  freedom  from  possibility  of  breakdown. 

ELECTRIC  MOTORS  FOR  SMALL  INDUSTRIES.  Gib- 
bings.  Lond.  "Elec.  Rev."  and  "Elec.  Eng.,"  Sept.  16;  reprinted 
in  "Erty"  (N.  Y.),  Sept.  28.— A  reprint  of  his  Brit.  Assn.  paper  on 
the  application  of  the  electric  motor  to  small  industrial  purposes 
and  its  effects  on  trade  and  the  community  generally.  He  considers 
more  especially  the  reasons  why  its  application  has  been  confined  to 
a  few  special  trades;  (the  paper  has  special  reference  to  the  condi- 
tions in  England).  He  endeavors  to  show  how  large  a  sphere  of 
influence  the  motor  is  destined  to  fill.  He  recommends  as  a  solu- 
tion of  the  problem  that  the  central  station  shoidd  purchase  good 
motors  and  hire  .them  out,  so  as  to  diminish  the  cost  to  the  small 
consumer;  he  shows  the  effect  of  this  system  in  Bradford,  where  it 
has  been  in  use  for  some  time, 

ELECTRICAL  TRANSMISSION  IN  A  JAPANESE  IRON 
WORKS.— Lond.  '•Elec."  Sept.  16.— A  note  from  the  "Elek.  Anz.," 
staling  that  In  the  iron  and  steel  works  in  Yawatamura  belonging  to 
the  Government  electric  power  is  used  to  drive  the  individual  ma- 
chines: the  aggregate  capacity  is  1750  horse-powder;  current  is  sup- 
plied at  250  volts  to  several  hundred  motors,  some  of  them  of  too 
horse-power. 

MOTORS  IN  A  TANNERY.— Lond.  "Elec.  Rev.."  Sept.  11.— 
A  brief,  illustrated  description  of  a  new  application  in  Cork  in  which 
electric  motors  are  used  to  agitate  the  leather  which  is  suspended 
in  the  tanning  liquor;  this  agitation  must  be  continued  periodically, 
and  in  the  present  case  it  is  accomplished  by  a  collector,  which 
switches  the  motor  on  and  off  at  the  desired  intervals,  the  current 
being  obtained  from  accumulators.  The  electric  current  is  not 
usedto  accelerate  the  tanning  process  itself,  as  it  is  claimed  to  have 
been  found  that  the  resulting  product  is  different  from  leather 
tanned  in  the  usual  way. 

MINE  DRAINAGE.  I^Iarten  and  Howl.  Lond.  "Elec.  Eng.," 
Sept.  23. — A  reprint  of  a  short  paper  describing  the  scheme  used 
at  the  South  Staffordshire  mines,  in  which  electrically  driven  pumps 
are  installed  in  the  neighborhood  of  the  mine  to  prevent  the  water 
from  draining  into  the  deep  portion. 


ELECTRICAL  REFRIGERATION.  Fay.  "Elec.  Eng.."  Oct. 
»  6. — The  first  part  of  an  article  describing  his  system,  with  the  aid 
of  illustrations.  An  electric  motor  operates,  through  double  reduc- 
tion gearing,  two  compressor  pumps:  the  whole  machinery,  includ- 
ing the  motors,  is  inclosed  in  an  air-tight  box.  which  is  filled  with 
the  gas  to  be  compressed;  this  is  done  in  order  to  avoid  the  use 
of  stuffing  boxes,  which  consume  much  energy.  Sulphur  di-oxide 
is  used  as  the  gas  to  be  compressed,  as  he  claims  this  to  have  ad- 
\antages  over  ammonia.  The  machine  has  been  running  for  one 
summer,  and  the  results  of  tests  are  given.  The  average  horse- 
power of  current  w-as  3.08.  while  the  power  applied  to  the  refriger- 
ant was  about  2  horse-power;  this,  in  twenty-four  hours,  produced 
the  equivalent  of  2  tons  of  ice — that  is.  i  ton  is  equivalent  to  r 
horse-power  in  twenty-four  hours,  delivered  to  the  gas;  water  is 
supplied  to  lead  off  the  heat. 

DUMB  WAITERS.— "Elec.  Eng.."  Oct.  6.— An  illustrated  de- 
scription of  those  in  the  Chicago  public  library,  which  are  oper- 
ated by  electric  motors.  Some  move  only  in  a  vertical  direction, 
while  others  move  around  a_nglcs.  There  are  pointers  on  ,  each 
•floor,  which  are  moved  by  hand,  and  if  the  elevator  is  not  in  use 
it  will  travel  to  that  pa'-t'cular  floor.  The  wiring  is  described,  and 
the  motors  are  illustrated. 

POSSIBLE  POWER  FOR  TRAMWAYS.  Booth.  "El'ty." 
Oct.  5;  reprinted  from  the  London  "Railway  World." — He  calls 
attention  to  the  power  in  the  waste  gases  from  blast  furnaces,  and 
advocates  the  use  of  this  power  for  neighboring  electric  railways. 
Some  figures  are  given  concerning  a  blast  furnace  plant  in  Glas- 
gow, of  which  he  made  tests.  Other  articles  on  the  same  subject 
by  the  same  author  have  already  been  referred  to  in  the  "Digest." 

POWER  FOR  WOOD-WORKING  MACHINERY— "West. 
Rlec,"  Sept.  24. — Results  of  some  tests  made  by  l^odge  at  the 
Navy  Yard  in  Washineton.  in  which  he  measured  the  power  re- 
quired by  saws  and  drills  under  various  conditions  and  at  various 
speeds. 

T.ANCEY.— "West  Elec."  Oct.  I. — A  translation  in  abstract, 
with  some  of  the  illustrations,  of  the  description  of  this  plant  in  the 
valley  of  Gresi\-audan.  which  was  noticed  in  the  "Digtst"  last  week. 

SUBMARINE  BOAT.— "Elec,  Eng.."  Sept.  20.— A  translation 
in  abstract,  widi  illustrations  of  the  Saiulor  Bak  boat  noticed  in  the 
"Digest"  last  week. 

RLEV,\TOR  DOOR  OPENERS.- "Flee  Eng.."  Sept.  29.— An 
illustrated  description   of  ^  device  in  which  the  sliding  doors  arc 


moved  by  means  of  a  double  solenoid  acting  on  a  lever  above  the 
door,  the  circuit  being  closed  by  a  push  button  on  the  elevator. 

Traction. 

ELECTROLYTIC  CORROSION  BY  RETURN  CUR- 
RENTS. Fleming.  Lond.  "Elec,"  "Elec.  Rev,"  and  "lilec. 
Eng..  '  Sept.  16;  a  reprint  is  begun  in  "El'ty"  (N.  Y.),  Oct.  5-— A- 
reprint  in  full  of  his  Brit.  Assn.  paper  on  the  electrolytic  corrosion 
of  water  and  gas  pipes  by  return  currents  from  electric  tramways. 
One  of  the  Board  of  Trade  rules  states  in  effect  that  if  the  pipe  is 
negative  to  the  rail  the  voltage  shall  not  exceed  4.5  between  them, 
and  if  the  pipe  is  positive  to  the  rail  the  voltage  shall  not  exceed 
1.5;  this  rule  he  shows  does  not  afford  protection.  Electrolytic  cor- 
rosion can  ensue  only  under  two  conditions;  the  voltage  mus.  cre- 
ate a  current  which  leaves  the  pipe,  and  the  conduction  throughout 
the  surrounding  soil,  or  at  least  into  it,  must  be  electrolytic  in  char- 
acter; the  danger  areas  are  those  in  which  the  pipes  are  positive 
to  the  rails,  and  where  the  current  flows  out  of  the  pipes  into  ad- 
jacent electrolyzable  soil.  He  proceeds  to  discuss  whether  there 
can  be  any  danger  if  this  Board  of  Trade  rule  is  obeyed.  He  de- 
scribes experiments  made  with  London  clay  and  other  soils,  in  or- 
der to  measure  the  conductivity;  he  found  that  there  was  electroly- 
tic conduction  and  that  the  resistance  of  the  moist  clay  was  nearly 
17  ohms  per  yard  cube;  this  is,  however,  greatly  dependent  on  the 
state  of  the  clay  as  regards  moisture.  A  mass  of  damp  sand  mois- 
tened with  saltv  water  has  an  approximate  resistance  of  I  ohm jkr 
yard  cube.  Li'ndeck's  measurements  of  cement  blocks  are  briefly 
referred  to;  in  the  normal  condition  the  resistance  is  about  50  ohms 
per  yard  cube,  but  this  depended  very  greatly  on  the  conditions  of 
moisture.  The  conduction  in  all  of  these,  being  largely  due  to  the 
presence  of  water,  is  in  great  part  at  least  electrolytic  in  character; 
in  the  average  condition  of  moisture  he  thinks  the  probable  specific 
resistance  of  the  average  subsoils  in  towns  will  lie  between  15  and 
SO  ohms  per  yard  cube,  which  is  of  the  order  of  1000  million  times 
that  of  copper,  but  although  this  is  high,  the  actual  total  electrical 
resistance  between  extensive  metallic  surfaces  may  be  numerically 
very  small;  between  two  6-inch  clean  iron  pipes,  for  instance,  100 
yards  long,  placed  in  the  ground  2  feet  deep,  the  actual  measured 
reesistance  would  in  general  be  something  like  i  ohm;  a  voltage  of 
1.5  may  therefore  cause  the  flow  of  very  considerable  quantities  of 
eiectricity;  moreover,  a  large  portion,  if  not  the  wdiole.  must  be 
carried  by  electrolytic  conduction,  and  if  the  current  flows  out  of 
the  pipe  'there  will  be  electrolytic  corrosion.  One  cubic  inch  of 
iron  mav  be  removed  from  the  positive  plate  by  the  electrolytic 
passage  out  of  it  of  between  127.7  and  182.5  ampere  hours,  depend- 
ing on  whether  the  metal  is  removed  in  a  ferric  or  ferrous  state; 
thi's  quantity  oi  electricity  is.  roughly  speaking,  i  ampere  week.  He 
then  discusses  the  question  of  the  minimum  voltage,  which  will  pro- 
duce electrolytic  corrosion;  if  the  surrounding  soil  favors  electroly- 
sis a  far  less  difference  of  potential  than  the  maximum  of  1.5  volts 
permitted  bv  the  Board  of  Trade  can  produce  rapid  corrosion;  he 
describes  aii  experiment  made  to  illustrate  this;  this  also  showed 
that  the  weight  of  iron  removed  may  very  much  exceed  the  electro- 
chemical equivalent,  which  is  due.  no  doubt,  to  local  action.  In  an 
experiment  the  loss  w^as  found  to  be  nearly  three  times  the  theoret- 
ical amount.  A  practical  experiment  was  tried  in  which  three  lines 
of  iron  piie  were  buried  parallel  to  each  other  in  the  soil;  two  ad- 
jacent rows  were  kept  at  I  volt  difference  of  potential  night  and  day 
for  six  months,  and  daily,  readings  were  taken  of  both  the  voltage 
and  the  current;  the  third  line  of  pipe  was  not  connected,  so  as  to 
observe  the  normal  appearance  of  the  pipes.  When  the  pipes  were 
dusr  up  their  appearance  was  verv  ditTerent:  that  which  had  been 
connected  to  the  negative  pole  had  a  clean  gray  color.  wMth  scarcely 
a  trace  of  oxidation:  the  one  connected  to  the  positive  pole  \vas  uni- 
formly covered  with  an  orange  vellow  oxide;  the  neutral  pipe  was 
oxidized  slightly  in  places,  but  not  uniformly;  662  ampere  hours 
had  passed  betw'een  two  of  the  pipes;  there  was  clear  indication  of 
electroiytic  action;  the  difference  between  the  tw^o  pipes  amounted 
in  effect  to  a  greater  rate  of  aging  of  the  positive  pipe.  The  ques- 
tion of  the  resistance  of  the  joints  is  then  discussed;  if  it  were  not 
for  this  resistance  the  conductivity  would  always  be  much  greater 
than  that  of  the  soil  wdiich  the  pipe  displaces;  that  of  a  5-inch  cast 
iron  pipe  would  be  about  one-third  of, an  ohm  per  mile,  and  with 
leaded  joints  the  joint  resistance  mav  not  be  large;  it  is,  how^ever. 
probable  that  the'  ne'twork  of  pines  forms  a  svstem  of  conductors 
whose  conductivity  is  greater  thrfn  the  soil  displaced  by  it.  He 
then  considers  the  elej-tric  conditions  jn  the  neighborhood  of  an 
electric  trollev  line;  he  shows  that  if  the  ends  of  the  pipes  are  at 
places  wdiere  'the  potcnti.al  is  different,  it  is  certain  that  a  current 
must  flow  through  them  and  no  amount  of  conductivity  in  the  soil, 
short  of  infinitv.\vill  altogether  prevent  this  from  happening;  in  the 
case  of  lone  lines  it  is  unquestionable  that  the  difference  of  poten- 
tial in  portions  of  the  track  involves  as  a  certain  consequence  the 
flow  of  electricity  through  the  earth,  however  suflicient  the  rail 
bonding  may  be.  He  then  describes  a  small  workingrnodel  in 
which  rails  and  pipes  were  imitated  by  conductors  placed  in  the  soil. 
In  his  final  summary  he  draws  the  following  conclusions,  referruig 
to  street  railways  with  uninsulated  rails  as  return  conductors:  No 
amount  of  bonding  of  insulated  rails  will  entirely  prevent  current 
through  the  adiacent  earth;  some  portion  of  this  current  will  pass 
through  subterranean  pipes,  the  amount  depending  on  various  con- 
ditions: a  UK  re  dilTcrcncc  of  notential  between  the  pine  and  the  rail 
is  not  in  itself  a  source  of  danger  to  the  pipe,  as  there  must  also 
be  electrolytic  conduction  out  of  the  oipc  through  the  soil,  which 
must  contain  cicctrolvzable  salts;  if  this  elcctrolviic  conduction  ex- 
ists there  is  no  absolute  surety  in  the  Board  of  Trade  limit  of  1. 5 
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volts,  except  that  the  less  the  voltage,  the  less  the  damage;  a  frac- 
tion of  a  volt  will  suffice  to  cause  corrosion;  the  conditions  most  to 
be  feared  are  when  certain  local  soil  conditions  exist  near  the  places 
where  the  pipe  is  most  positive  to  the  rail;  for  determining  possible 
pipe  corrosion  an  electrical  survey  should  be  made,  showing  the 
difference  of  potential  between  rails  and  pipes  at  various  places. 
No  reference  is  made  to  the  question  of  a  remedy,  as  he  merely  at- 
tempted to  show  that  even  when  the  Board  of  Trade  regulations 
were  carried  out  it  must  not  be  assumed  that  the  danger  does  not 
exist. 

SPEEDS  OX  STREET  R.A.ILWAYS.  Geron.  Lond.  -Elec. 
Rev.,"  Sept.  i6. — .\n  abstract  of  a  translation  of  his  paper  from  the 
"Pailwaj-  World."  He  made  inquiries  regarding  the  speeds  found 
jr.ost  suitable  in  various  tramways  and  received  replies  from  twenty- 
or.e  companies  operating  steai'n,  electric  and  other  railways  in  the 
leading  continental  countries.  He  makes  a  distinction  between 
suburban  and  urban  roads.  On  the  Italian  tramways  the  maximum 
speeds  vary  from  l6  to  20  km  per  hour  (9.9  to  12.4  miles) ;  these  are 
reduced  to  from  6  to  12  km  in  the  densely  crowded  streets.  It  is 
believed  that  the  ofHcia!  maxima  might  well  be  raised  to  24  to  30 
km  (18.6  m.iles),  on  an  independent.' permanent  way.  In  Belgium 
the  speeds  are  7  and  10  km  in  populous  districts,  and  14  to  17  in 
other  parts;  outside  of  crowded  districts  it  must  not  exceed  30  km; 
18  to  20  are  ihe  limiting  speeds  in  several  other  Italian  cities,  all  of 
which  join  in  the  opinion  that  greater  speeds  might  be  used  with- 
out additional  danger  and  with  additional  profit.  M  Crefeld,  Ger- 
manv.  the  speeds  are  12  to  20  in  populous  and  outside  districts.  He 
thinks  the  Belgian  companies'  rules  best  conform  to  practical  ne- 
ce^sitfes. 

LOXDOX  CENTR.\L  UNDERGROUND  R.\ILWAY.  Tri- 
pier.  "E'Eclairage  Elec,"  Sept.  17.— The  continuation  of  the  very 
long,  profusely  illustrated  article  on  this  railway,  the  first  part  of 
which  was  noticed  in  the  "Digest"  Sept.  17.  ^ianv  details  are  il- 
lustrated and  numerous  diagrams  are  given. 

AUTOMOBILES.  Feldmann.  'Elek.  Zeit.,"  Sept.  i:;.— .\  long. 
well-illustrated  translation  in  abstract  of  the  long  report  of  Hospi- 
taller. \vhich  was  noticed  in  the  "Digest"  last  week. 

ELECTRIC  AERIAL  RAILWAY.— "Elec.  Eng.,"  Oct.  6.— A 
brief,  illustrated  description  of  the  one  which  is  now  in  course  of 
construction  between  Elberfeld  and  Barmen.  The  Langon  system 
IS  used;  in  this  the  car  is  suspended  below  the  track.  The  line  runs 
over  a  river  all  the  way,  and,  the  track  is  supported  bv  inclined  gird- 
ers resting  on  the  banks.  The  line  is  8  miles  long;  the  cars  will  seat 
hitv  to  sixty  persons;  the  speed  is  to  be  25  miles  per  hour;  the  cost 
01  the  double-track  road  is  "between  two  and  five  million"  dollars 
(sic);  It  will  be  finished  in  about  two  vears.  The  system  is  said  to 
be  perlectly  safe. 

SINGLE  V.  DOUBLE  TRUCK  CAR.  Graham.  "Eltv,"  .Sept 
2X.— .An  unlayorable  criticism  of  the  recent  paper  by  McCulloch 
(see  ELECTRir.M.  World  Sept.  17).  The  present  writer  favors  the 
single-truck  car.  citing  a  number  of  cases  where  it  is  used-  he 
claims  that  McCulloch  "did  not  know  what  he  was  talking  about" 
and  IS  not  posted  in  the  art. 

F.y.AIN-;LE.S-BAIN.S.-"Elec.  Rev."  and  "El'tv."  Sept.  28 -A 
brief  description  of  this  polyphase  railroad  plant  (see  "Digest" 
iiot.  17).  ^ 

Installations,  Systems   and  Appliances. 

.-.^".^^^^'■^'^^  ^'''*^  ELECTRIC  ENERGY,  Mcynier.  "L'Ind. 
Hcc.  Sept.  10.— .\  short  arliclc  suggesting  a  new  method  of 
charging  winch  he  considers  rational.  He  argues  that  the  most 
desirable  consuirer  is  the  one  who  uses  the  greatest  number  of  ki- 
lowatt hours  per  kilowatt  installed;  he  therefore  suggests  a  reduc- 
tion which  increases  with  the  number  of  lamps  installed  and  a  sec- 
•  •nd  one  proportional  to  the  consumption  per  lamp;  motors  and 
other  apparatus;  are  represented  by  their  equivalent  in  lamps;  he  re- 
fers particularly  to  the  number  of  lamps,  and  nf>t  to  Ihe  kilowatts, 
lH-caii«c  the-  latter  unit  is  not  always  understood  by  the  consumer! 
rhe  consumers  will  not  be  too  economical  in  their  use  of  current 
in  order  to  gel  the  second  reduction. 


uction 

BRISTOL.  Proctor.  Lond.  "Elec.  Rev."  and  "Elec.  Eng.." 
Sept,  16.— A  reprint  of  his  Brit.  Assn.  paper  describing  the  electric 
lighting  system  at  Bristol,  with  special  reference  lo  the  auxiliary 
plant.  Alternating  current  is  supplied  to  customers  and  continuous 
current  is  ii«cd  for  public  lighting;  there  arc,  one  generator  station 
:iiul  thirty-cight  sub- stations.  Tabulated  data  arc  given  concerning 
the  working  of  the  various  pumps. 

KR.ANKrORT-o-M.— "Kick.  Zcit,"  Sept,"  I.S.— Long  extracts 
from  the  report  of  the  operation  of  tlii.s  alternating  current  stalioii 
lor  the  year  ending  March,  iK<>t<. 

TRAKSr-ORMERS  IN  PARALLEL.-L.md.  "Elec,  Eng," 
Sept,  16.— Several  an.swcr»  lo  a  rcr|Uesi  to  show  what  coiineclions 
I'l  use  in  order  lo  ascertain,  without  (.pcning  the  circuits  and  with 
one  nmmeler.  the  diMribution  of  the  load  between  three  Iranslorm- 
tr*  ill  parallel, 

TRADFKS.  Pierson.  Lond.  "Elec. 
'  16. — A  ^horl  Brit,  Assn.  paper, 
:  municipal  trading,  which  he  adyo- 
iichriter  and  (ilasgow  as  examples; 

few  lailurci  hayc  hern  reported,  which  he  thinkn  in  due  lo  the  fact 

that  there  arc  few  failures  to  report. 

WATER-POWER  PLANT.    Coho,   "Elec,  Eng,"  Sept.  2g-A 


MUNICIPALITIES    AS 
Rev"  and  "I'.lec.    Er-"  "  ^' 
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brief,  illustrated  description  of  a  looo-light  alternating-current  plant 
at  the  ,St.  Joseph  Sanitarium  in  Sullivan  County,  which  he  con- 
structed; it  is  driven  by  the  water  from  a  brook,  having  a  70-foot 
fall;  a  dam  holds  enough  water  to  run  the  plant  fifty-two  days  with- 
out rain. 

SWITCHBOARDS.— "Weft  Elec,"  Sept.  24.— Some  brief,  illus- 
trated hints  concerning  the  construction  ol  switchboards. 

Wires,  Wiring   and  Conduits. 

COPPER.  ALUMINUM  AND  IRON  CONDUCTORS.  Fcl- 
ten  and  Guilleaume.  Lond.  "Elec.  Rev.."  Sept.  16. — A  communica- 
tion referring  to  the  recent  article  of  Ke-'shaw;  they  give  the  con- 
clusions which  they  arrived  at  in  a  more  practical  way.  The  ques- 
tion must  be  limited  to  aerial  conductors,  as  aluminum  and  iron 
could  not  be  used  for  underground  conductors,  for  which  copper 
will  continue  to  be  the  only  practical  material.  It  serves  no  practi- 
cal purposes  to  compare  the  prices  of  the  metals  in  the  crude  state, 
and  the  only  comparison  of  value  is  that  of  the  finished  wire;  as  iron 
must  be  protected  by  a  coat  of  zinc,  and  as  the  drawing  increases  its 
low  value  more  in  proportion  than  with  copper  or  aluminum,  the 
results  of  the  comparison  are  necessarily  dififerent  from  those  ob- 
tained by  Kershaw.  They  start  with  the  following  values  at  which 
the  wires  can  be  bought  at  present;  copper,  14  cents  per  pound: 
aluminum,  33  cents,  and  galvani-^^ed  iron  wire  of  16.4  per  cent,  con- 
ducti\ity.  3.5,  or  of  12.5  per  cent,  conductivity,  1.8.  Taking  Ker- 
shaw's figures  for  specific  gravity  and  conductivity,  they  obtain  the 
following  results:  Ratio  of  copper  to  aluminum,  100  to  120;  cop- 
per to  iron  of  16.4  per  cent..  100  to  138;  copper  to  iron  of  12.5  per 
cent.,  100  to  93.  Commercially,  therefore,  aluminum  is  20  per  cent, 
dearer  than  copper;  iron  or  16.4  per  cent.,  38  per  cent,  dearer,  and 
iron  of  12.5  per  cent.,  7  per  cent,  cheaper.  The  low  density  and 
low  tensile  strength  of  aluminum  are  claimed  to  exclude  it  from 
overhead  purposes;  its  strength  may  be  increased  by  alloying  with 
other  metals,  but  this  would  reduce  the  conductivity  and  increase 
the  specific  gravity. 

Electro-Physics  and  Magnetism. 

FLUORESCENCE  AND  ROENTGEN  RAYS.  Arnold. 
"Mitt.  Phys.  Inst.  Eriangen,"  March;  abstracted  briefly  in  the  Lond. 
"Elec,"  Sept.  16. — He  investigated  whether  the  fluorescence  of  the 
anti-cathode  has  a  favorable  or  unfavorable  influence  on  the  pro- 
duction of  these  rays.  The  anti-cathode  was  made  to  consist  of  a 
fluorescent  and  non-fluorescent  plate,  and  a  pin-hole  camera  pro- 
duced an  image  of  the  compound  cathode  on  a  sensitive  plate.  With 
none  of  the  substances  used  could  any  difference  produced  by  du- 
minescence  be  observed?  It  appears,  therefore,  that  there  is  no 
connection  between  Rontgen  rays  and  luminescence. 

ROENTGEN  RAYS.  Levy,  "Elek.  Zeit.,"  Sept.  22.— A  reprint 
of  a  paper  read  before  the  Union  of  Gorman  Electricians,  on  prog- 
ress in  the  technic  of  Rdntgen  rays.  He  first  discusses  the  theory 
briefly,  and  then  the  construction  and  application  of  the  apparatus 
as  made  by  him.  Regarding  the  theory,  he  states  that  in_ Germany 
the  tendency  is  now  to  favor  the  theory  originated  by  Crookcs.  ac- 
cording to  which  the  cathode  rays  are  negatively  charged  particles 
which  are  discharged  at  a  high  velocity  from  the  cathode;  their 
velocity  has  been  calculated,  but  the  results  dift'er  greatly;  it  is, 
however,  likely  that  it  is  much  less  than  the  velocity  of  light.  J.  J. 
Thomson  suggested  that  these  exceedingly  small  particles  are  sub- 
divisions of  the  atoms,  and  that  the  properties  of  these  elementar)- 
particles  arc  the  same.  When  these  particles  strike  the  anti-cathode 
"  their  velocity  is  suddenly  checked,  which  produces  ether  waves  of 
no  particular  period,  which  in  their  properties  are  analogous  to  the 
waves  in  air  due  to  explosions;  these  ether  waves  having  no  par- 
ticular period  are  the  Ri'mtgen  rays,  light  rays  being  periodic.  He 
then  discusses  and  describes  the  apparatus  as  he  constructs  it,  an  il- 
lustration being  given.  Among  the  three  methods  of  producing 
these  rays — namely,  with'  the  Tcsla  transformers,  the  influence  ma- 
chine and  the  induction  coil — he  favors  the  latter,  saying  that  the 
former  is  no  longer  used  in  Germany,  as  there  are  two  centres  of 
emission  of  the  rays;  to  influence  machines  there  are  a  number  of 
objections,  but  if  these  could  be  overcome  they  would  be  a  very 
cheap  and  good  source  of  the  ravs. 

LAW  OF  INDUCTION.— "Elek.  Zeit.,"  Sept.  22,— The  con- 
tinuation and  conclusion  of  the  long  discussion  of  Breslaucr's  pa- 
per (see  "Digest"  .-Xug.  20:  Sept.  24  and  Oct.  8),  in  which  he 
eiuleavors  to  give  a  new  and  more  general  statement  of  the  law 
of  induction.  I'nfavorable  discussions  bv  Marburg,  Weslbergand 
Feldmann  were  noticed  in  the  "Digest";  th'e  present  disc.ussion 
contains  a  reply  to -these  by  Breslaiier,  in  which  he  simply  defends 
his  original  statement  of  Ihe  law,  still  claiming  that  it  will  cover 
all  cases;  the  replies  lo  his  critics  seem  vague  and  uiis;itisfaclory. 
This  IS  followed  by  replies  from  each  of  Ihe  critics,  in  which  they 
show  that  Breslaucr's  statement  is  not  general,  and  in  some  cases 
learls  to  even  wrong  results;  also  that  when  aiiplied  lo  a  reversal 
of  ihe  field,  it  is  based  on  incorrect  foiindalions;  further  illustra- 
lions,  showing  that  it  is  unsatisfactory,  arc  given:  I'eldinanii  siig- 
grsls  a  critical  experiinenl.  The  final  reply  from  Brcsl:iiirr  is  brief, 
anil  rloes  not  '-ecm  lo  inert  Ihc  criticisms.  He  still  maintains  that 
the  theory  of  cutting  lines  of  force  cannot  be  ;i]iiili('d  to  cases  in 
which  there  is  magnetic  scrcrniiig.  The  result  of  the  whole  long 
discussion  seems  to  be  that  Ihe  theory  of  Ihe  ciitlini;  of  lines  of 
force  Is  adequate,  covers  all  cases  and  is  perlectly  s,illsfarlory,  ami 
that  the  new  law  of  Breslauer  is  not. 

MAGNin'S  AND  Tl'.MPtC  KATUKE.  Aslnvorth.  Lond. 
"Fire,  Kng.,"  .Scpl.  ifi;  reprinted  in  "El'ly"  (N.  Y.).  Oct,  .s,— A 
brief  abulracl   of  his     Hril,    Assn     jiaper    on    the    conslniclion    of 
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magnets  of  constant  intensity  under  cliangcs  ot  temperature.  He 
describes  experiments  sliowing  a  remarkable  property  ol  drawn 
steel  wires;  magnets  made  with  such  wires,  alter  a  series  of  heat- 
ings and  coolings,  reached  a  stale  in  which  an  increase  of  tempera- 
lure  produced  an  increase  of  magnetic  moment  and  vice  versa.  In 
passing  from  this  abnormal  to  the  normal  state  a  stage  is  reached 
at  which  a  change  of  temperature  neither  increases  nor  decreases 
the  magnetic  moment,  and  for  the  ordinary  atmospheric  changes 
of  temp'^erature  the  intensity  of  such  a  magnet  remains  constant. 

PERMEABILITY  UNDER  CROSS  MAGNETIZING 
FORCES.  Everett.  Loud.  "Elec.  Rev.,"  Sept.  23.— A  short  ar- 
ticle discussing  this  theoretically.  He  points  out  fundamental  er- 
rors made  in  previous  contributions  on  the  subject.  He  shows 
that  if  a  transverse  force  is  applied  to  a  magnetic  circuit  in  which  a 
longitudinal  force  is  acting  the  effective  longitudinal  permeability 
will  in  general  be  altered  in  this  portion,  and  hence  also  the  total 
flux  of  longitudinal  induction  thro\igh  every  section  of  the  circuit. 
An  example  of  such  a  case  is  the  counter-magnetization  in  the  ar- 
mature of  a  dynamo:  this  must  slightly  lessen  the  efTective  permea- 
bility of  the  iron  in  the  armature  and  the  lines  due  to  the  field. 

TERRESTRIAL  MAGNETISM.  RuecUer.  Lond.  "Elec," 
"Elec.  Rev."  and  "Elec.  Eng.,"  Sept.  16. — A  long  abstract  of  his 
presidential  address  to  the  international  conference  on  terrestrial 
magnetism  and  atmospheric  electricity.  He  pointed  out  the  im- 
portance of  international  co-operation  in  the  investigation  of  mag- 
netic and  meteorological  phenomena;  there  is  also  urgent  need  for 
more  perfect  organization  of  a  directing  body  which  should  decide 
what  should  and  should  not  be  done.  He  then  considers  the  way 
in  which  such  co-operation  should  be  secured.  In  conclusion  he 
refers  to  the  serious  menace  to  magnetic  observatories  of  the  rapid 
■extension  of  electric  railways. 

TERRESTRIAL  JIAGNETISJM.  Cotterell.  Lond.  ,"Elec. 
Rev.."  Sept.  16. — The  conclusion  of  his  article  (see  "Digest"  Oct. 
I).  He  endeavors  to  show  the  likelihood  of  his  hypothesis  that  the 
earth  is  a  recipient  of  an  ethereal  line  of  force,  as  distinguished 
from  its  being  a  huge  magnet. 

ANALOGIES  BETWEEN  METEOROLOGICAL  AND 
MAGNETIC  PHENOMENA.  Van  Rijckevorsel.  Lond.  "Elec. 
Eng.."  Sept.  16. — A  very  brief  abstract  of  his  Brit.  Assn.  paper. 
He  shows  how  exactly  similar  the  yearly  temperature  curves  are  for 
a  large  part  of  Europe,  and  how  the  anomalies  which  these  curves 
show  may  contribute  to  the  discovery  of  their  origin.  He  plotted 
six  annual  curves  for  temperature,  air  pressure,  rainfall,  magnetic 
declination,  and  vertical  and  horizontal  components  of  the  earth's 
force,  and  shows  that  all  these  curves,  however  dissimilar  in  their 
general  direction,  are  exactly  alike  in  their  anomalies. 

X-R.\Y  WORK  IN  BALTIMORE.  Fairchild.  "Elec.  Eng.," 
Oct.  6. — .A  brief  account  of  the  work  done  at  several  hospitals  and 
a  college  in  that  citv.  At  the  latter,  Tondorf  has  been  experiment- 
ing on  the  blind,  and  although  some  remarkable  results  are  claimed 
to  have  been  obtained,  they  are  said  to  be  of  little  or  no  practical 
value. 

Electro=Chemistry  and  Batteries. 

ELECTRO-CHEMICAL  SOCIETY.  MuUer.  "L'Eclaira.gc 
Elec,"  Sept.  17. — The  continitation  of  the  abstracts  of  the  papers 
read  at  the  recent  congress  in  Leipsic.  Abstracts  in  German  jour- 
nals have  already  been  referred  to  in  the  "Digest." 

CALCIUM  CARBIDE  WORKS  AT  INGLETON.  Matthews. 
"El'ty,"  Oct.  S.-^A  reprint  of  the  article  noticed  in  the  "Digest" 
last  week. 

Units.  Measurements  and  Instruments. 

ELECTRIC  TRACTION  AND  MAGNETIC  OBSERV.\TO- 
RIES. — Lond.  "Flee,"  Sept.  16. — A  long  editorial  referring  chiefly 
to  several  recent  papers  in  which  protests  were  made  against  the  in- 
terference of  terrestrial  magnetic  observations  caused  by  the  prox- 
imity of  electric  railways  fo  magnetic  observatories;  it  refers  more 
particularly  to  the  discussion  of  this  subject  at  the  recent  Brit. 
A«sn.  meeting.  Ruecker  stated  that  there  was  no  desire  to  stop  the 
spread  of  electric  traction,  but  that  the  object  of  the  inquiry  was  to 
discover  some  means  by  which  electric  traction  might  be  extended 
without  interfering  with  magnetic  observations,  .^t  the  Kew  ob- 
servatory provisions  have  been  made  which  will  afifect  the  magnetic 
induction  influences,  as  these  are  to  be  reduced  to  a  negligible 
anKumt  by  keeping  the  return  conductor  within  a  certain  distance 
from  the  feed  and  trolley  conductor.s — that  is.  within  the  one-hun- 
dredth of  the  distance  between  the  tramway  and  the  observatory. 
The  observatory  authorities  are  apparently  not  alarmed  at  the  pos- 
sibility of  disturbances  from  earth  currents:  for  the  latter  he  sees 
no  remedy  other  than  the  complete  insulation  of  the  return  conduc- 
tor; S.  P.  Thompson  claimed  that  all  difliculties  might  be  obviated 
by  the  simple  expedient  of  abolisliing  continuous  curreiUs  and 
using  the  three-phase  current  with  insulated  conductors.  F.ditorial- 
ly  it  is  thought  that  the  best  protection  would  be  the  adoption  of  an 
insulating  return  conductor  in  such  a  position  relatively  to  the  sun- 
plv  conductor  as  will  reduce  the  magnetic  disturbance  to  a  ne.gli- 
gible  quantity;  this  would  apply  chietly  to  densely  popidated  dis- 
tricts and  not  to  rural  districts. 

The  Lond.  "Elec.  Eng.,"  Sept.  2.3,  contains  abstracts  of  the  dis- 
cussion of  this  sid)ject  at  the  recent  Brit.  .'\ssn.  meeting. — Schott 
fU.  S.)  exhibited  curves  showing  the  effect  of  electric  railwavs  on 
the  records  of  magnetic  observatories,  the  small  alterations  being 
entirely  masked:  there  were  also  manv  abrupt  changes,  which  ren- 
ilorcd  the  record  almost  valueless.     The  observatories  in  Washing- 


ton, Texas  and  Toronto  have  been  rendered  useless  by  electric 
railways;  the  vertical  components  sulfered  most;  he  considered  that 
4  miles  was  the  shortest  distance  that  should  be  allowed  between  an 
electric  railway  and  an  observatory.  Ruecker  described  experi- 
ments ntade  after  the  opening  of  the  City  &  South  London  Rail- 
way; the  vertical  components  suffered  most;  the  question  of  dis- 
tance alone,  for  preventing  these  disturbances,  was  not  the  best  way 
of  looking  at  the  subject;  in  connection  with  the  Kew  observatory 
it  is  provided  that  the  insulated  returns  in  a  neighboring  tramway 
should  be  used  to  prevent  earth  currents:  also  that  the  two  con- 
ductors should  not  at  any  point  be  farther  apart  than  a  hundredth 
of  the  distance  of  that  point  from  the  observatory;  he  had  experi- 
mented with  500  amperes  on  two  wires  30  feet  long  placed  i  km 
from  the  observatory,  and  had  found  that  only  the  fifth  place  of 
decimals  was  affected.  Eschenhagen  gave  his  experience  with  meas- 
urements near  Berlin;  he  found  disturbing  effects  at  a  distance  of  8 
km;  the  earth  currents  were  most  to  be  feared;  an  uninsulated  re- 
turn conductor  was  the  best  preventive.  Preece  studied  the  disturb- 
ances on  telegraph  lines;  the  Metropolitan  Railway,  on  which  the 
experiments  are  soon  to  be  made,  will  use  a  complete  magnetic  cir- 
cuit.    Ayrton  advised  the  use  of  an  insulated  return. 

DISSIPATION  OF  ENERGY  IN  CONDENSERS.  Ro.sa  and 
Smith.  Lond.  "Elec.  Eng.,"  Sept.  16. — A  brief  abstract  of  -their 
Brit.  Assn.  paper.  They  describe  experiments  in  which  they  meas- 
ured the  heating  effect  of  an  alternating  current  on  the  dielectric  of 
a  condenser;  they  measured  this  with  a  wattmeter,  using  a  coil  of 
wire  in  series  with  the  condenser  to  give  resonance  and  raise  the 
voltage.  In  a  second  series  of  experiments  they  placed  the  con- 
densers in  a  calorimeter  and  measured  the  heat;  the  two  results 
agree. 

TEMPERATURE  COEFFICIENT  OF  STANDARD  COILS. 
Solomon.  Lond.  "Elec,"  .Sept.  23. — .^  reprint  of  his  Brit.  Assn. 
paper  describing  his  determination  of  the  temperature  coefficient  of 
the  two  lo-ohm  standard  resistance  coils  which  were  used  by 
Ayrton  and  Jones  in  their  deterinination  of  the  ohm  in  1897.  The 
methods  are  described  and  the  results  given. 

CABLE  TESTING.  Murphy.  Lond.  "Elec,"  Sept.  23.— A 
short  article  giving  some  rules  to  facilitate  the  calculation  of  the 
influence  of  the  "E.  C."  upon  the  results  obtained  by  Schaefer's 
method  of  localizing  breaks  in  submarine  cables.  The  method  is 
well  spoken  of  editorially. 

ALTERNATING  CURRENT  INSTRUMENT.  Heap.  Lond. 
"Elec  Rev.,"  Sept.  23. —There  are  two  sources  of  error  in  alternat- 
ing-currefit  ampere  and  volt  meters — namely,  those  due  to  changes 
in  periodicity  and  in  wave  form;  the  instrument  which  he  describes 
and  which  he  has  designed  is  claimed  to  overcome  these  sources  of 
error,  while  at  the  same  time  there  is  considerable  deflecting  force; 
llie  temperature  error  is  negligible,  and  the  consumption  but  a  few 
watts.     The  principle  is  shown  in  the  adjoining  diagram.     The  mag- 
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net  is  made  of  laminated  iron;  the  armature  core  is  stationary,  and 
the  small  coil  is  movable.  The  iron  frame  is  wound  with  two  coils, 
one  of  which,  the  prin.iary,  is  connected  to  the  source  of  supply  and 
forms  the  exciting  current  of  the  electromagnet;  the  other,  the  sec- 
ondary, shown  in  thick  lines,  is  short-circuited  through  a  resistance 
and  the  movable  coil:  the  coil  will  then  be  deflected  through  an 
angle,  which  varies  with  the  volts  supplied  to  the  terminals  of  the 
primary:  the  calibration  curve,  which  is  shown,  appears  to  be  prac- 
tically a  strai.ght  line,  except  near  the  origin.  In  order  that  the 
readings  may  be  free  from  the  iioriodicity  and  wave  form  errors,  the 
magnetic  leakage  should  be  small  and  should  remain  constant;  the 
air  gap  is  therefore  made  small  and  the  secondary  turns  are  wound 
around  the  lower  part  of  the  magnet.  To  show  its  freedom  from 
these  errors  he  gives  the  results  of  readings  made  with  different 
currents.  An  amperemeter  may  be  constructed  on  the  same  plan; 
the  primary  turns  are  then  few  in  number,  or  may  be  connected  to  a 
small  transformer  through  which  the  main  current  jiasses:  the  re- 
sistance R  is  repkiced  by  inductance.  The  instrumeiU  can  be  made 
so  as  to  have  two  or  more  ranges. 

POTENTIOMETER.-Lond.  "Elec.  Eng.."  gept.  23.— Several 
descriptions  of  an  easily  constructed  form  of  potentiometer  for 
graduating  small  ammeters  and  voltmeters. 

MEASURING  TEMPERATURE  FROM  A  DI.STANCE.— 
"I'.l'ty."  Sept.  2?: — .A  short  description  of  an  apparatus  devised  by 


400 


rHB    ELECTRICAL     WORLD 


Vol.  XXXII.     No.  i6. 


Whipple.  A  tube  containing  a  german  silver  and  a  copper  wire  is 
introduced  in  the  liquid  or  space  in  which  the  temperature  is  to  be 
measured;  they  are  connected  as  two  arms  of  a  Wheatstone  bridge 
at  the  receiving  end.  and  a  telephone  is  used  in  place  of  the  galva- 
nometer; a  pomter  is  moved  over  a  dial  by  hand  and  points  to  the 
temperatures:  this  pointer  is  moved  until  no  sound  is  heard  in  the 
telephone;  it  adjusts  the  other  two  arms  of  the  bridge  until  the  bal- 
ance is  reached.  It  is  used  in  the  State  House  in  Boston  for  meas- 
uring the  temperature  of  the  rooms,  by  the  engineer  in  the  base- 
ment who  is  in  charge  of  the  heating.  A  further  application  is  sug- 
gested in  connection  with  cold  storage  warehouses;  also  to  the 
measurement  of  temperature  in  high  altitudes  by  means  of  kites  or 
balloons. 

Telegraphy,  Telephony  and  Signals. 

TELEPHONE  ST.\TISTICS.— "Elek.  Zeit.,  Sept.  15;  abstract 
ed  from  the  "Jour.  Telegraphique." — A  table  of  statistics  for  the 
year  1S06  for  the  European  countries  and  a  number  of  countries  in 
Asia.  Africa  and  .\ustralia.  The  table  contains  the  usual  data  given 
in  connection  w^ith  telephone  statistics;  Great  Britain  is  not  in- 
cluded. Among  the  countries  named  Germany  heads  the  list  with 
587  telephone  installations,  followed  by  France  wdth  482.  In  the 
number  of  interurban  lines  Germany  heads  the  list  with  2001,  in- 
volving .33.406  km  of  wire;  this  is  followed  by  France  with  637  and 
50.008  km;  then  Sweden,  with  611  and  28.667.  The  number  of  cen- 
tral stations  in  the  two  former  countries  is  slightly  greater  than 
the  number  of  installations;  Sweden  heads  the  list  in  the  number 
of  central  stations,  which  is  633  belonging  to  the  Government,  199 
private  and  188  on  the  co-operative  system. 

PACIFIC  CABLE.  Bright.  Lond.  "Elec.  Rev."  Sept.  23.— A  re- 
print of  his  Brit.  Assn.  paper,  in  which  he  shows  that  there  are  no 
engineering  or  electrical  difficulties  standing  in  the  way  of  laying 
an  all  British  cable.  He  calls  attention  to  the  inactivity  on  the  part 
of  England.  He  discusses  the  matter  under  the  diflferent  heads — 
namely,  type  of  cable,  the  laying,  repairing  and  electrical  working, 
pointing  out  that  there  are  no  impossibilities  involved.  Cables  have 
been  laid  and  repaired  in  depths  of  over  3000  fathoms;  the  greatest 
depth  in  the  route  from  British  Columbia  via  Aiistralasia  is  3400 
fathoms  near  the  Fiji  Islands.  The  alternative — namely,  a  cable  from 
England  to  the  Cape  and  to  Australia  via  Gibraltar — is  also  dis- 
cussed. 

BRITISH  TELEGRAPH  DEPARTMENT.— Lond.  -Elec." 
Sept.  16  and  23. — Editorial  criticisms  of  the  Postmaster-General's 
annual  report.  Particular  attention  was  called  to  the  large  deficit, 
which  is  far  greater  than  for  any  previous  year;  although  the  growth 
of  the  telegraph  traffic  increased,  notwithstanding  the  effect  of  the 
telephone  service,  the  deficit  nevertheless  increases  more  rapidly. 
There  is  a  3-niile  free  delivery  at  all  hours  throughout  the  whole  of 
the  area  of  the  metropolis,  and  some  messages  are  therefore  deliv- 
ered at  a  great  loss.  Some  figures  from  the  report  are  also  given 
in  another  part  of  the  issue.  Some  extracts  of  the  report  are  also 
given  in  the  Lond.  "Elec.  Rev.,"  Sept.  16. 

SYNCHRONISM  IN  WIRELESS  TELEGRAPHY.  Tietz. 
Lond.  "Elec.  Rev.."  Sept.  16. — A  translation  in  abstract  of  the  ar- 
ticle noticed  in  the  "Digest"  Sept.  10  (see  also  Oct.  i). 

TELEGRAPHY  BY  ULTRA  VIOLET  LIGHT.  Zickler. 
Lond.  "Elec.  Sept.  2;^. — A  translation  in  abstract  of  the  article 
which  was  abstracted  in  the  "Digest"  Aug.  13. 


COMMON  BATTERY  TELEPHONE  CIRCUIT.— "Elec. 
Eng:,"  Sept.  29. — ,\  brief,  illustrated  note  on  the  common  battery 
system  of  the  Bell  Company,  which  is  being  installed  in  many  of 
their  exchanges;  in  this  all  the  circuits  arc  operated  by  a  common 
battery  at  the  central,  thus  doing  away  with  local  batteries.  In  the 
circuit  illustrated  the  receiver  bridges  the  two  wires;  connected  in 
parallel  to  lliis  is  tlv-  transmitter,  which  is  in  series  with  the  iirimary 
of  a  transmitter  roil;  the  transmitter  itself  is  shunted  by  a  conden- 
ser in  series  with  the  secondary  coil.  The  discharge  of  the  con- 
denser with  the  voice  currents  tends  to  magnify  the  vibrations  in 
the  main  transmission  circuit  leading  to  the  central  office;  "when 
ihc  resistance  of  the  transmitter  decreases  the  increased  flow  of  cur- 
rent through  the  primary  tends  to  make  a  current  flow  through  the 
"•econdary,  charge  Ihc  condenser,  and  this  in  turn  increases  the 
current  in  (he  primary,  and  consoi|uently  in  the  main  line  wires. 
When  (he  resistance  of  the  transmitter  increases,  the  primary,  acting 
on  the  secondary,  tends  to  Ik-Ij)  the  condenser  discharge  ihrougli 
the  tran'Miiller  and  oppose  the  voltage  from  the  central  office,  there- 
by culling  down  the  current  in  Ihc  line  wire;"  thus  both  the  rises 
and  (alls  in  the  tran«mitlcr  ciirreni  arc  magnified. 

FIRE-ALARM  SYSTEM  OF  BALTIMORE.  Fairchild. 
"Elec.  FCng.."  .Sept.  2<). — A  brief,  illuslralcd  di-srrii>lion  01  this  sys- 
tem, which  i.^  said  to  be  oii<-  of  iln-  In-  1  in  ihts  country. 

Miscellaneous. 

BRITISH  ASSOCIATION  MEETING— Lond  "Eler,"  Sepi. 
16. — .'\  hmg  aliKlract  ti(  Ayrlon's  ndrlrc<i<<  In  Srclirm  A  fsoe  also  "Di- 
ge*!"  Oct.  1),  He  rcferreil  to  the  subject  of  terrestrial  inagnelisni 
and  the  effect  nl  cIiTirir  r;iilw:iv  and  oilier  large  ciirrenls  on  the 

■  .iloricn.     Also   In   (lie   advantages 

nd  abslracin  of  current  srienlific 

!■■•  ■■■■■'■    ■    ■    ,  ■  ■  I  M   ■!  i.  i-i  r»..i  to  the  ;iew  ioiirnal,  ",Srience  Ali 

strarn."  The  lanie  jrnimal  aim  begins  a  brief  account  of  llic  pio- 
cceding^  of  ihii  nieriing,  willi  very  brief  references  lo  llic  papers. 
There  is  aUn  a  complete  list  n(  llic  cleclrical  papers,  which  were 
very  numerou«.  The  is^iie  of  Sept.  2.3  rnnlaimi  a  leading  eililorlal 
on  this  assnciatinn  in  ucneral  and  il»  work,  including  a  criticism 
of  ihe  proceedings  of  the  icclional  meeting. 


TURIN  EXHIBITION.  Montel.  "Elek.  Zeit.,"  Sept.  22.— The 
second  report  on  the  electrical  exhibits;  single  and  multiphase  cur- 
rent machinery  is  brieliy  described. 

MAGNETIC  ORE  SEP.\RATOR.— "Eng.  and  Min.  Jour.;"  re- 
printed in  "West.  Elec,"  Sept.  24. — A  brief  and  not  very  clear  de- 
scription of  a  Russian  separator  which  has  been  in  use  for  some 
years  in  Finland.  The  ore  is  ground  in  water  and  is  then  passed 
through  a  separator  consisting  of  drums;  the  particles  not  contain- 
ing iron  are  washed  away  by  fresh  water,  while  the  iron  ore  is  held 
back.  The  material  is  enriched  from  25  per  cent,  to  66  and  68  per 
cent.,  and  the  waste  contains  only  i  per  cent,  of  iron. 

AMERICAN  ELECTRO-THERAPEUTIC  ASSOCIATION. 
— "Elec.  Eng.,"  Oct.  6. — An  abstract  of  the  presidential  address  at 
the  recent  annual  meeting  in  Buffalo,  and  a  list  of  the  numerous  pa- 
pers read. 

OMAHA  EXHIBITION.— "West.  Elec,"  Sept.  24,  and  Oct.  i. 
■ — Brief,  illustrated  description  of  the  Westinghouse  exhibit  and  the 
personal  exhibit  of  B.  J.  Arnold. 


An  Improved  Electric  Gas  Lighting  Burner. 


Lava  is  generally  used  in  making  tips  for  electric  gas  lighting  burners,  but  it 
is  regarded  by  some  manufacturers  as  a  poor  insulator  where  currents  of  high 
potential  are  employed,  such  as  those  produced  by  the  frictional  machine  or 
Riihmkorff  coil.  To  meet  this  objection  the  A.  L.  Bogart  Com- 
pany, 123  Liberty  Street,  New  York  City,  has  produced  a  tip  of 
porcelain,  the  insulating  qualities  of  which  substance  are  well 
known. 

The  accompanying  illustration  represents  the  new  form  of 
burner  which  is  intended  to  be  used  in  series  electric  gas  light- 
ing. The  base  is  arranged  to  fit  the  metal  socket  designed  to 
receive  and  hold  the  common  lava  tip  of  the  ordinary  pillar 
burner,  or  of  a  candle  burner.  The  porcelain  used  in  the  im- 
proved burner  is  less  liable  to  breakage  either  through  accidental  blows  or  by 
the  increase  of  temperature  due  to  the  flame.  The  tip.  therefore,  is  more  dura- 
ble. The  high  insulation  of  the  porcelain  tip  permits  of  the  lighting  of  a  greater 
number  of  burners  in  one  series. 

Near  the  top  of  the  tip  are  provided  grooves  in  which  the  electrodes  are  firmly 
held  in  position.  This  feature  of  construction  preserves  the  original  length  of 
the  spark  gap.  .Another  new  feature  consists  of  the  means  of  attaching  the 
wires  to  the  electrodes,  binding  screws  being  used  for  this  purpose.  Thus  a 
firm  contact  is  obtained.  The  wires  c;  n  be  connected  up  easily  and  with  dis- 
patch. The  nuts  of  the  binding  screws  cannot  be  lost,  as  there  is  a  head  at  the 
upper  end  of  the  screw.  The  tip  being  white  in  color  is  more  attractive  than 
those  of  the  old  style,  but  it  may  be  colored  with  any  desired  tint  to  harmonize 
with  the  surroundings. 


A  Regulating  Incandescent  Lamp.  ' 

Mr.  Clarence  Truitt,  St.  Louis,  Mo.,  has  brouglit  out  a  regulating  incandes- 
cent lamp,  whicli  is  substantially  constructed  and  should  satisfy  the  evident 
want  for  a  reliable  regulating  lamp.    Thjs  lamp  may  be  made  to  give  i,  8,  i6  or 

24  candle  power  by  simply  rotating  the 
bulb  in  its  socket  diflferent  parts  of  one 
complete  turn,  by  which  means  each  of 
the  two  filaments  is  connected  singly  or 
the  two  are  thrown  in  scries  parallel.  In 
the  porcelain  base  of  the  lamp  arc  sunk 
thiee  metallic  terminal  plates,  each 
forming  an  arc  of  a  circle.  To  one  of 
these  tirniinals  one  end  of  both  fila- 
mer.ts  is^onnccted,  the  other  two  plates 
constituting  the  terminals  of  the  other 
ends  of  the  filaments,  thus  giving  three 
points  of  contact  in  the  base  of  the 
lamj),  which  in  every  other  respect  re- 
sembles the  ordinary  Westinghouse 
base.  The  socket  looks  something  like 
the  Wcstinghovisc  keyless  socket.  It 
contains  two  contact  points  mount e<I 
upon  springs  and  perfectly  insulated. 
'J'liese  two  points  bear  against  the 
plates  on  the  base  of  the  lamp,  which* 
on  being  turned,  changes  the  connec- 
tions so  that  Ihe  filaments  arc  cither  cut 
out  of  circuit  or  connected  up  in  scries, 
multiple  or  separately,  thus  giving  the 
difTcrcnl  degrees  of  candle  power. 
Where  it  is  desired  lo  use  the  lamp  in 
n  clKindclier,  ceiling  centrepiece  or  wall 
bracket  that  is  out  of  reach,  the 
changes  in  connections  are  elTccted  by 
meanii  of  a  fivc-pnini  Hwilch  conveniently  placed  for  ncccss  ami  operation. 
Any  number  of  lamp*  niay  be  controlled  by  the  same  switcfl. 

UcKiihitlng  UmpH  nre  CHpcciiilly  UNcful  for  hIiow  windowN.  thcalrcM.  dining 
roonm  and  in  all  olhrr  placed  where  illuminalion  of  varying  intensity  in  desired, 
The  low  inlenwity  ligbl  givct  a  good  night  lighl.  while  that  f)f  the  highent 
brilliancy  find*  ili  ucc  in  Ihc  nflier.  iritding  rnum.  rerrplion  room,  etc. 

'Ihe  lamp  biirni*  cpially  well  on  alteinatttig  nr  conlinuoui  current  circuiln, 
and  n%  it  in  not  liiirned  at  lt«i  miiximnni  candle  power  at  all  limen  itn  life  in 
onlinnry  ttp»r  in  eorrcHpfpnilingly  cxlendrd.  One  filament  i»  anchored  at  the 
•cnlrrl  end  of  Ihc  bulb,  while  the  olhcr.  which  ban  three  roiU,  lies  bclwecn  Ihc 
two  Icgn  nf  the  fir<il  filnmrnl.  nn  uliown  in  the  nccnmpanying  ilUnlralion. 

The  cut  give*  n  view  of  ihc  lamp  and  lln  bnne,  nnd  of  the  vockct,  and  ficini  it 
n  very  clenr  idea  of  ihc  features  of  the  lamp  may  be  obtained. 
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An  Electrically  Driven  Turntable. 


In  The  Electrical  World  of  August  27  last  was  described  an  electrically 
driven  turntable,  in  which  the  motor  was  mounted  upon  a  small  car,  and 
towed  the  end  of  the  turntable  around  the  pit  circumference.  The  Erie  Rail- 
road, as  one  of  the  improvements  incident  to  the  general  development  of  its 
Jersey  City  yards,  has  recently  installed  a  new  turntable  driven  by  electricity, 
which  furnishes  an  interesting  example  of  a  novel  application  of  electric  power. 


Electric  Turntable,  Controller  Shown  at  tiie  Right. 

The  turntable  has  been  constructed  not  upon  the  ordinary  turntable  prin- 
ciple, but  rather  upon  that  of  the  swinging  drawbridge,  combined  with  that 
of  a  gun  carriage.  The  two  longitudinal  girders  supporting  the  table  plat- 
form are  pivoted  upon  7J^2-inch  shafts,  each  girder  carrying  its  own  bearing. 
The  girders  rest  upon  an  equalizing  drum,  and  the  entire  weight  rests  on  a  set 
of  rollers,  as  in  drawbridge  practice.  The  girders  are  free  to  nit  down  at  each 
end  until  their  end  wheels  rest  upon  the  pit  track.  In  laying  out  the  electric 
application  the  problem  to  be  solved  was  to  keep  the  motor  in  a  fixed  posi- 
tion relative  to  the  gears,  so  that  their  alignment  would  be  unaffected  by  any 
tilting  end  motion  of  the  table,  caused  by  the  weight  of  the  locomotive  passing 
onto  the  platform.  To  effect  this  the  motor  is  set  on  the  circular  base  be- 
tween the  girders,  and  is  thus  independent  of  any  vertical  motion  of  the  ends 
of  the  table.  The  power  is  communicated  by  a  double  reduction  system  of 
gearing  from  a  15-hp  series-wound  motor,  installed  with  its  armature  and  shaft 
in  a  vertical  position.  A  pinion  at  the  upper  end  of  the  armature  shaft  en- 
gages in  a  gear  set  at  the  upper  end  of  a  shaft  running  in  the  axle  bearing  of 
the  motor.  At  the  lower  end  of  this  shaft  is  another  pinion  engaging  in  a 
gear  set  midway  on  a  third  shaft,  at  the  lower  end  of  which  is  keyed  a 
pinion  which  engages  in  the  stationary  rack. 

The  table  is  double  ended,  each  end  being  equipped  with  a  controller  with  a 
reversing  mechanism,  so  that  the  table  may  be  moved  in  any  direction.  It  is 
desirable  for  the  operator  to  be  immediately  over  his  work  at  the  end  of  the 
table.  When  he  has  reversed  an  engine  he  walks  back  to  the  other  end  of  the 
table,  and  operates  it  from  that  end,  thus  saving  the  power  that  would  other- 
wise be  necessary  to  turn  the  table  back.  The  current  is  taken  from  the  500- 
volt  power  circuit  of  the  Jersey  City  Electric  Light  Company,  through  a 
Thomson  recording  wattmeter,  and  is  brought  to  a  pole  near  the  turntable. 
Descending  this  the  wires  run  underground  through  a  cast-iron  pipe  to  the 
centre  of  the  table,  where  they  are  brought  up  through  the  vertical  steel  tube 
forming  the  central  pivot.  At  the  top  of  this  table  the  conductors  are  connect- 
ed to  copper  collars  or  collector  rings,  from  which  other  conductors  pass,  over 
porcelain  ring  insulators  beneath  the  board  foot  walk,  to  the  controllers  and 
motor.  On  the  pole  near  the  turntable  is  a  box  containing  the  protective  de- 
vices, switches,  etc. — one  M.  M.  circuit  breaker,  with  magnetic  blow-out;  one 
75  ampere  double-pole  switch  and  two  M.  D.  magnetic  blow-out  lighting  ar- 
resters, one  on  each  conductor. 


View  of  the  Motor  and  Gears. 

The  amount  of  power  required  to  turn  the  tabic  through  an  arc  of  180  de- 
grees is  very  small.  In  practice  the  power  is  cut  off  when  the  table  has  moved 
over  an  acre  of  about  30  or  35  degrees,  the  momentum  then  acquired  sufficing 
to  carry  it  around  through  the  remaining  degrees  of  the  semicircle  much  more 
quickly  than  is  possible  by  hand  power.  Thp  motion  of  the  table  as  it  ap- 
proaches the  stopping  point  is  retarded  by  a  band  brake  acting  on  a  friction 
wheel  set  at  the  top  of  the  second  gear  shaft.  The  diameter  of  this  wheel  is 
such  as  to  insure  rapid  and  powerful  action. 

Turning  the  table  over  an  arc  of  180  degrees  is  accomplished  in  about  one- 
half  a  minutt  in  everyday  practice,   with   the  result   that   an   accumulation   ol 


locomotives  waiting  to  be  turned  is  impossible.  Before  the  installation  of  this 
electrical  table,  the  handling  of  the  locomotives  was  a  question  of  serious  mo- 
ment in  the  yar'ls,  as  moving  them  quickly  enough  to  prevent  accumulation 
was  manifestly  impossible.  Now  the  work  is  performed  without  any  delay  even 
to  a  single  locomotive.  The  number  of  engines  turned  ranges  between  175  and 
22s  per  day. 
The  economy  of  the  new  system  over  the  old  may  be  roughly  estimated  as 

follows:  " 

HAND  TURNED  TABLE  PER  MONTH. 

Two  shifts  of  four  men  each,  eight  men  twelve  hours  per  day $400 

ELECTRICAL  TURNTABLE  PER  MONTH. 
Two    men 100 

Current,  30  amperes  for  15  seconds  each  turn  200  hours  per  day,  50  min- 
utes per  day  or  25  hours  per  month;  minimum  rate  charged 200 

Depreciation  10  per  cent,  on  electrical  equipment  only  (say,  on  $1200  per 
month) 10 

$130 
Difference  in  favor  of  the  electric  power  per  month $270 

Even  if  no  saving  were  actually  made  in  the  operating  expenses,  the  con- 
venience and  rapidity  of  the  electrical,  as  compared  with  the  former,  method 
of  handling  the  locomotives  would  be  a  sufficient  warrant  for  the  expense  in- 
curred in   making  this  installation. 

The  important  feature  of  the  design  of  this  table  is  that  the  weight  of  the 
driving  machinery  is  carried  on  the  centra!  roller  wheels,  which  also  carry  the 
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Plan  and  Longitudinal  Section  of  Central  Portion  of  the  Table. 

table  itself.  Electrically  driven  turntables  have  been  built  with  the  driving 
motor  and  accessories  placed  at  one  end.  This  necessarily  imposes  great  extra 
weight  on  the  circular  rail  in  the  pit,  and  a  comparison  between  a  table  thus 
equipped  and  that  which  the  Erie  Railroad  has  just  installed  will  undoubtedly 
show  many  advantages  in  favor  of  the  latter. 

This  table  was  designed  by  Mr.  Mason  R.  Strong,  assistant  engineer  of  the 
Erie  Railroad  Company,  under  the  direction  of  Mr.  Charles  W.  Buchholz, 
chief  engmeer,  and  was  built  by  the  New  Jersey  Steel  &  Iron  Company,  Tren- 
ton, N.  J.  The  complete  electrical  equipment  was  designed  and  furnished  by 
the  General   Electric  Company. 

The  Henry  Street-Railway  System. 

On  October  2  a  public  trial  was  made  on  the  Park  Hill  line  of  the  electric 
railway  system  of  Denver,  Col.,  of  the  regenerating  system  of  traction  developed 
and  patented  by  Mr.  J.  C.  Henry.  It  will  be  remembered  that  Mr.  Henry  was 
one  of  the  pioneers  of  electric  traction,  and  has  been  working  for  several  years 
on  a  method  of  properly  controlling  car  motors  with  shunt  or  separately  ex- 
cited fields,  wherewith  a  wide  range  of  speed  and  torque  could  be  obtained,  and 
with  which  power  could  be  returned  to  the  line  on  down  grades  and  retardation. 

The  daily  press  accounts  describe  the  test  as  very  satisfactory  from  the  pas- 
sengers' standpoint,  the  acceleration  and  retardation  being  smooth  and  uniform 
and  readily  controlled.  In  general  the  system  combines  a  series-parallel  com- 
bination with  the  shunt  field  excitation,  ihe  strength  of  this  shunt  field  being 
adjusted  from  the  controller  handle  by  means  of  the  ordinary  rheostat  in  scries 
with  the  field  winding.  A  greatly  increased  field  strength  is  also  obtainable 
for  emergency  purposes,  either  in  starting  overloads  or  sudden  stopping,  by 
putting  the  two  field  windings  in  multiple  instead  of  in  scries  with  each  other. 
An  automatic  overload  alarm  is  also  used  in  connection  with  the  system,  con- 
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fisting  of  an  ammeter  closing  a  local  circuit  through  an  alarm  btll.  The  con- 
troller is  so  situated  that  it  can  be  operated  from  within  the  car  as  well  as  from 
the  platform,  thus  allowing  the  motorman  to  be  protected  in  severe  weather 
with  a  vestibule. 


The  "Morse  Watch"  or  Secret  Sounder. 


A  very  unique  and  serviceable  electrical  instrument  is  being  placed  upon  the 
market  by  the  Manufacturers  and  Inventors  Electric  Company,  96  and  98  Fulton 
Street,  New  York.  It  consists  of  a  telegraph  sounder,  enclosed  in  a  watch  case 
of  ordinary  size.  The  play  of  the  armature  may  be  reduced  to  so  extremely 
small  a  degree  as  to  render  the  clicks  inaudible  a  couple  of  feet  away,  yet 
they  may  be  distinctly  heard  by  placing  the  case  to  the  ear,  after  the  fashion  of 


Secret  Solnjjek   and   Cunnkcting  Curd. 

using  a  telephone  receiver.  It  may,  however,  be  varied  at  will,  so  that  the 
instrument  may  be  made  to  give  a  loud  enough  click  to  be  heard  all  over  a 
room.  A  flexible  and  adjustable  headband  of  silk  or  mohair  is  devised  in 
convenient  form  for  fastening  the  watch  over  the  ear,  leaving  the  hands  free  for 
other  work. 

The  construction  of  this  sounder  is  quite  novel,  in  order  to  obtain  the  neces- 
sary compactness  and  effectiveness.  The  magnets  arc  the  same  size  as  those 
shown  in  the  illustration,  and  arc  carefully  wound  with  silk-covcrcd  wire.  They 
are  wound  with  low  rcHistance  for  local  circuits  and  high  resistance  for  main- 
line work.  They  arc  rigidly  supported  on  a  metal  segmental  base  set  in  the 
lower  part  of  the  case,  as  shown.  Ilctwccn  the  magnets,  rising  from  the  metal 
base,  is  a  post  running  up  about  half  as  high  as  the  magnet.  Attached  to  the 
under  side  of  the  armature  is  a  short  piece  of  tube,  which  fits  over  this  post. 
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direction.  The  lower  knurled  head  regulates  the  play  of  the  armature.  The 
armature  is  not  supported  on  trunnions  or  pivots,  its  action  being  an  up 
and  down  movement,  like  that  of  a  piston  rod  of  an  engine.  This  type  of 
sounder  is  also  made  with  a  key,  as  shown  in  the  illustration.  The  key  consists 
of  a  short  spring  lever,  fixed  at  one  end.  A  finger  knob  projecting  through  the 
case  enables  the  operator  to  transmit  signals  m  the  usual  way.  The  knob  per- 
forms the  function  of  a  circuit  closer  as  well.  The  circuit  is  closed  by  turning 
the  knob  screw  until  it  makes  contact  with  the  lower  contact  point.  To  use  the 
key  it  is  only  necessary  to  unscrew  the  knob  until  the  contact  points  are 
separated,  and  then  the  key  is  manipulated  in  the  usual  manner. 

To  connect  the  sounder  in  circuit  a  conducting  cord  is  used.  The  cord  con- 
nector has  two  terminals,  which  are  pushed  into  corresponding  holes  in  the 
case.    Tips  are  provided  at  the  other  end  of  the  cord. 

This  make  of  tip,  to  which  is  given  the  name  "Manditip,"  is  worthy  of  spe- 
cial mention.  It  is  in  reality  a  combined  binding  post  and  tip,  and  can  be 
used  to  connect  with  another  binding  post,  or  as  the  binding  post  itself.  The 
illustration  shows  these  features  of  construction.  Another  improvement  in  this 
tip  is  the  provision  to  effect  repairs  in  case  the  cord  breaks  at  the  tip. 

The  "Morse  Watch"  is  claimed  to  be  the  best  instrument  of  its  kind  ever  put 
upon  the  market,  and  its  compactness  and  portability  are  commendable  features. 
It  will  be  found  particularly  useful  by  typewriter  operators,  train  dispatchers, 
linemen,  bulletin  operators  and  in  railway  stations,  newspaper  offices,  military 
telegraphs,  police  stations,  hotels,  etc.,  and  all  noisy  places  where  it  is  desirable 
to  maintain  either  uninterrupted  quiet  or  absolute  secrecy  of  telegraphic  com- 
munication. 

Mr.  T.  J.  Smith,  the  manager  of  the  Manufacturers  and  Inventors  Electric 
Company,  who  was  manager  of  the  late  firm,  The  E.  S.  Greeley  &  Co.,  being 
an  old  telegrapher  himself,  in  confirming  the  design  of  this  instrument  knew 
precisely  the  requirements  and  conditions  to  be  met  in  practice.  He  claims 
that  the  "Morse  Watch"  will  give  satisfaction,  and  will  find  a  wide  field  of  ap- 
plication. 

Electricity  in  Tanning. 


The  use  of  the  electric  current  for  hastening  the  chemical  process  of  tanning 
has  long  been  discussed,  but,  as  may  not  be  well  known,  is  now  possible  com- 
mercially with  methods  and  apparatus  exploited  by  the  United  States  Electrical 
Leather  Process  Company,  of  138-144  Lincoln  Street,  Boston,  Mass.  The  de- 
velopment of  this  application  of  electricity  is  the  work  of  Mr.  George  D.  Bur- 
ton, who  is  best  known  to  electrical  engineers,  through  the  Burton  electric 
forge,  electric  brazing  machines  and  others  similar  metal  working  devices.  Mr. 
Burton  has  not  limited  the  exercise  of  his  inventive  abilities  to  the  electrical 
field,  and  it  may  be  a  surprise  to  electrical  engineers  to  know  that  he  is  the  in- 
ventor of  the  now  widely  used  Burton  stock  car. 

But  his  latest  work  has  been  in  the  application  of  electricity  to  the  treatment 
of  leather,  the  results  of  which  are  described  below.  In  these  processes  the 
electric  current  is  not  only  used  for  hastening  the  tanning,  but  also  for  facili- 
tating the  unhairing  of  the  animal  skins  as  well  as  the  extraction  of  the  tanning 
elements  from  bark  and  other  substances.  The  apparatus  for  the  unhairing 
and  tanning  processes  is  shown  rather  diagrammatically  in  Fig.  i.  Here  D  and 
D  are  the  lead  and  carbon  electrodes,  respectively;  £  is  a  grating  or  perforated 
false  bottom  on  which  the  skins,  Q,  rest  in  the  solution,  B,  and  a  is  a  paddle 
wheel,  which  keeps  the  liquid  in  motion  over  the  hides  to  be  treated.  The  un- 
hairing solution  is  the  ordinary  mixture  of  lime  and  arsenic,  through  which  a 
small  current  density  is  maintained  for  a  period  of  fifteen  to  twenty  minutes. 
The  current  is  then  turned  off,  the  skins  remaining  in  the  solution  from  thirty 
minutes  to  an  hour  and  a  half  longer,  when  the  hair  is  sufficiently  loosened 
for  the  mechanical  process  of  removal.  By  the  ordinary  process  from  ten  days 
to  three  weeks  arc  required  to  accomplish  this  same  result.  After  the  hair  is 
removed  the  hides  arc  laid  in  a  similar  vat  with  a  proper  tanning  solution, 
the  strength  of  which  is  varied  from  2  per  cent,  to  18  per  cent.  Direct  current 
with  a  voltage  varying  from  6  to  220  volts  between  the  terminals,  according  to 
the  nature  of  the  leather,  is  put  through  the  solution  for  about  fifteen  minutes, 
the  effect  being  apparently  to  open  up  the  pores  of  the  hides,  facilitating 
greatly  the  permeation  of  the  tanning  agents,  this  greatly  accelerating  the 
process.  The  figures  of  time  required  for  tanning  by  this  process  arc  with 
bark  liquor  about  twelve  days  for  cowhide,  one  and  ont-half  to  three  days  for 
calfskin  and  one  day  for  kangaroo. 

The  extracts  of  Ihc  bark  and  other  substances  used  in  tanning  are  prepared 
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V\r..  I.— Tiiit  Uniiairino  and  Tan.ninc  Ah'Akatus. 


l-'io.  2. — Ai'I'ahat**  i'ok  I'uKrAuiNG  Tanning  Hxtracis. 


On  on«  lidt  of  th(>  tubt  ii  •  •lit,  IhroiiKli  which  |irojrcl>  n  im.-ill  •Hid  on  ihr 
pott,  and  havinf  tht  tame  diamrirr  aa  ihc  wiilih  »(  the  illt.  The  Itilir,  thrrc- 
tOT»,  can  move  up  and  down  within  the  limin  of  Ihc  •lit.  In  Ihr  ii|i|icr  ncclioii 
of  the  tube  ii  a  rrtractlle  apring,  one  end  of  which  i»  failencd  to  the  upright 
poit.  Tbc  tenafon  on  tbii  wpr\n%  and  conaequenlly  the  upward  preaaure  upon 
the  armature  may  be  re(ulat<d  by  lurninf  the  upper  knurled  head  In  the  proper 


ilipnrnlua  altnilnr  (u  that  ahowil  in  I''itr-  3,  where  tlir  piirticira  of  h.'irk  nre 

atiown  in  ancka  covered  hy  the  Ii(|nid  in  Ihc  lank,  tlunu|{h  which  ti(|ut>r  the 
elcclric  current  ia  pnaaetl.  Siiflii-icnl  energy  ia  aciy  in  lu  cnuac  the  aohilinn  to 
lioil,  thia  proceaa  reriuirlMK  ahrtut  thirty  minulea.  The  purpoac  of  the  still 
aliown  at  the  right  la  the  aaving  of  the  vapora  given  off  in  the  boiling  proceaa. 
The  ordinary  proceaa  requlrea  about  three  weeka'  time. 
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Jfinancial  llntellioence. 


THE  BOSTON  ELECTRIC  LIGHT  COMTANV,  Boston.  Mass.,  has  de- 
clared a  regular  quarterly  dividend  of  1^2  per  cent.,  payable  December   15. 

DIVIDEND.— The  New  York  &  New  Jersey  Telephone  Company  has  de- 
clared a  quarterly  dividend  of  lyi  per  cent.,  payable  October  15,  to  stock  of 
record  October  5. 

TO  INCREASE  CAPITAL.— A  special  meeting  of  the  stockholders  of  the 
New  York  &  New  Jersey  Telephone  Company  will  be  held  in  Brooklyn,  Oc- 
tober 2j,  to  vote  upon  a  proposition  to  increase  the  company's  capital  stock 
from  $5,000,000  to  S8,ooo,ooo.  The  proceeds  will  be  applied  to  extensions  and 
the  new  stock  will  be  ottered  stockholders  at  par. 

THE  THIRD  AVENUE  RAILROAD  COMPANY,  New  York,  has  given 
notice  to  its  stockholders  of  an  increase  in  its  capital  stock  from  §10,000,000  to 
$12,000,000.  The  additional  capital  is  required  to  equip  its  lines  with  electricity. 
It  is  slated  that  the  directors  of  the  Dry  Dock,  East  Broadway  and  Battery 
line,  the  Union  Railway  Company  (."Huckleberry"  road)  and  the  Forty-second 
Street,  Manhattan ville  and  St.  Nicholas  Avenue  Railway  Company  have 
adopted  resolutions  providing  for  a  consohdation  with  the  Third  Avenue  road. 
The  majority  of  stocks  in  these  companies  is  controlled  by  holders  of  Third 
Avenue  stock.  The  capital  of  the  consolidated  companies,  it  is  reported,  will 
be  fixed  at  $53,000,000,  of  which  $35,000,000  will  be  a  new  issue.  As  the  Third 
Avenue  road  owns  $6,000,000  of  its  own  stock  it  is  pointed  out  that  the  outside 
stockholders  will  have  to  contribute  about  $25,000,000.  The  Third  Aveoue 
road  has  several  valuable  franchises  which  it  will  develop. 


Special  Cortesponbence. 

Nev^  York  Notes. 


Uifice  of  The  Electrical  World,  i 
9  Murray  St.,  NEW  York,  October  lO,  1898.     1 

MR.  J.  A.  WILLIAMS,  of  Cleveland,  is  on  an  Eastern  trip  on  the  business 
of  the  Williams  Electric  Company,  of  which  he  is  president  and  general  man- 
ager. In  Boston  and  other  cities  of  New  England,  and  also  in  New  York,  Mr. 
Williams  secured  a  large  number  of  orders  for  the  well-known  magneto  bell, 
manufactured  by  the  Williams  Electric  Company. 

THE  AMERICAN  ELECTRICAL  &  MAINTENANCE  COMPANY,  451 
Greenwich  Street,  this  city,  was  on  October  4  placed  in  the  hands  of  Aldred  K. 
Warren  and  Francis  Higgins,  who  were  appointed  by  Justice  Smyth  as  re- 
ceivers of  the  company.  This  action  was  the  result  of  proceedings  brought  by 
directors  for  the  voluntary  dissolution  of  the  corporation  on  the  ground  of 
insolvency.  The  liabilities  are  stated  to  be  $35,199;  nominal  assets,  $29,126; 
actual  assets,  $17,398.  The  business  was  established  in  1S92,  the  present  com- 
pany being  incorporated  in  July,  1S97,  with  a  capital  stock  of  $250,000. 

CONSUMMATION  OF  THE  KINGS  COUNTY'-EDISON  CONSOLIDA- 
TION IN  BROOKLY'N.— The  consolidation  of  the  Kings  County  Electric 
Light  &  Power  Company  and  the  Edison  Electric  Illuminating  Company  ot 
Brooklyn  was  completed  on  October  3  by  Mr.  Anthony  N.  Brady  in  behalf 
of  the  former,  Mr.  George  F.  Peabody  representing  the  latter.  By  the  deal 
thus  completed  the  Kings  County  Company  becomes  the  owner  of  the  Edison 
stock,  and  by  virtue  of  the  ownership  of  this  stock  will  own  the  stock  of  the 
Citzens  Electric  Illuminating  Company  and  the  Municipal  Electric  Light  Com- 
pany, both  of  Brooklyn  borough.  The  Kings  County  Company  now  controls 
practically  all  of  the  electric  light  business  in  the  borough.  On  July  15  last  a 
circular  was  issued  by  the  Edison  Company  announcing  the  proposed  sale  to 
the  Kings  County  Company,  provided  the  agreement  was  ratified  by  two- 
thirds  of  the  stockholders.  Their  acceptance  having  been  obtained  the  deal 
was  consummated  as  above  noted.  The  terms  of  the  consolidation  were  out- 
lined in  the  financial  columns  of  The  Electrical  World  of  July  30,  1898.  On 
January  1  last  the  Edison  Company  was  supplying  227,095  16-cp  lamps,  6406  arc 
lights  and  3750  horse-power  to  motors. 

THE  TELEPHONE  IN  BUSINESS  AFFAIRS.— According  to  the  last 
statement  of  the  Bell  Telephone  Company  the  number  of  sets  of  instruments 
outstanding  on  September  20  was  527,793.  Of  this  number  about  25,000  are  in 
use  in  Manhattan  and  Bronx  boroughs.  Many  of  the  large  business  concerns 
in  this  city,  however,  utilize  more  than  one  instrument,  and  this  fact  empha- 
sizes most  strongly  the  importance  of  the  telephone  as  an  aid  to  the  transaction 
of  business  between  distant  points.  It  is  only  thirteen  years  since  the  telephone 
made  its  bow  to  ihe  public,  and  its  rapid  adoption  in  all  civilized  countries  of 
the  world  is  one  of  the  marvels  of  industrial  progress.  As  a  time  saver  to 
business  it  takes  first  rank.  It  has  become  an  actual  necessity,  and  any  busi- 
ness concern  of  any  importance  without  a  telephone  is  likely  to  be  regarded  as 
behind  the  times.  An  analytical  study  of  the  telephone  directory  of  the  New 
York  Telephone  Company  reveals  many  interesting  facts,  most  significant  of 
all,  perhaps,  being  that  of  the  liberal  use  of  instruments  by  many  of  the  promi- 
nent private  and  public  concerns  in  Manhattan  and  Bronx  boroughs.  The 
city  of  New  York  stands  at  the  head  of  the  list  with  no  less  than  131  tele- 
phones. Only  three  of  the  departments  have  one  telephone  each,  while  the 
street  cleaning  department  employs  twenty-five  and  the  health  department 
twenty-four.  There  is  only  one  telephone  door  to  the  finance  department. 
Whether  this  is  a  precautionary  measure  of  Father  Knickerbocker  to  prevent 
leaks  in   the  city's   strong   box   or   not,   our   source   of   information   sayeth   not. 


.\cxt  tu  the  city  comes  the  post  office,  with  thirty-six  instruments,  these  in- 
struments, however,  being  scattered  over  the  two  boroughs  among  the  sub- 
■  stations.  The  Metropolitan  Street  Railway  Company  requires  twenty-two  tele- 
phones to  keep  its  service  at  the  highest  degree  of  efficiency,  and  to  provide 
New  Yorkers  with  ice  cream,  cool  drinks,  etc.,  the  Consolidated  Ice  Company 
and  the  Knickerbocker  Ice  Company  together  employ  thirty-one  instruments. 
The  large  dry  goods  houses  and  department  stores  have  five  or  six  instruments 
each,  and  the  express  and  railway  companies  are  liberal  patrons.  It  is  a  nota- 
ble fact  that  the  Western  Union  Telegraph  Company  does  not  use  a  single  tele- 
phone at  its  headquarters.  In  many  of  the  large  private  business  houses  five  or 
more  separate  and  distinct  instruments  are  used.  The  list  above  given  does 
not  take  into  account  the  private  exchanges,  of  which  there  are  many. 

A  NEW  LIGHT  AND   POWER  COMPANY.-There  is  much  speculation 
and  curiosity  in  this  city  over  the  incorporation  at  Albany,  on  October  3,  of 
the   New   York  Gas,   Electric  Light,   Heat   &   Power   Company,   with  a  capital 
stock  of  $25,000,000.     The  directors  of  the  new  company  for  the  first  year  are: 
Henry  J.   Hemmens,   Frank   D.   Allen,   F.    L.   Allen,  J.    F.    Yawger,   Louis   M, 
King,  C.  N.   Flint  and  N.   W.  Smith,  of  New  York  City.    The  fact  that  these 
gentlemen  are  not  recognized  as  promoters,  and  are  comparatively  unknown  in 
the  community,  throws  a  halo  of  mystery  around  the  the  identity  of  the  real  pro- 
moters and  the  purposes  of  the  new  concern.     Efforts  to  ascertain   both  have 
shed   no   certain    light    upon    the    prevailing    general    ignorance   respecting    the 
same,   and   interested   outsiders  are   guessing  as   to   what  is   going   to   happen. 
That  the  company  means  business  there  seems  to  be  no  doubt,  for  the  reason 
that  the  incorporators  paid  to  the  Secretary  of  State  corporation  taxes  to  the 
amount  of  $31,250.    The  only  ray  of  light  that  has  penetrated  the  gloom  comes 
from  the  director  first  named,  Mr.  Henry  J.  Hemmens,  who  is  reported  to  have 
said  that  the  field  of  operation  of  the  new  company  will  be  Greater  New  Y'ork, 
and  that  the  company  would  '*take  electricity  from  no  railroad  company."    The 
latter  part  of  this  statement  refers  to  a  report  that  the  company  would  utilize 
the  surplus  energy  of  the  power  station   of  the  Third  Avenue   Railroad  Com- 
pany.    As     to     the     real     backers     of     the     new     company     it     was     thought 
by       some      that       R.       P.       Flower       &         Co.,       bankers,       had       a      hand 
in      its      affairs,      but      at      the      office      of      the      firm      it      was      stated 
that  they  knew  no  more  about  the  scheme  than   the  public  does.     Prominent 
gas  men  think  that  the  directors  named  are  merely  dummies.     The  fact  that  the 
Metropolitan  Street  Railway  Company  is  laying  a  very  liberal  supply   of  con- 
duits along  Broadway  immediately  adjacent  to  its  tracks  is  regarded  by  some 
as  an  indication  that  the  company  may  in  some  way  be  concerned  in  the  new 
enterprise.     What  the  railway  company  proposes  to  do  with  all  the  ducts  is  yet 
unknown   to   any   but   the  elect.     In   some   places  along   Broadway   as   high  as 
forty   ducts  have  been   laid;   the   number   varies  at   dififerent   points   along   the 
line.     With  its  immense  resources  the  Metropolitan  Company  might  make  itself 
mightily  felt  in  the  electric  lighting  industry.     Representatives  of  the  company 
deny       that       it       has       anything       to       do       with       the       new       company. 
Another  suggested  explanation   of  the   object   of  the  new   company  is   that   it 
represents  a  move  on  the  part  of  the  Kings  County  Electric  Light  ii:   Power 
Company,   which   is   consolidating   the   electric  light   interests   of   Brooklyn,   to 
greatly  enlarge  its  scope  and  take  in  more  territory.     Such  a  company  as  the 
New   York   Gas   tS:   Electric   Light,   Heat   &   Power   Company   would,  it   is  be- 
lieved, enable  the  Kings  County  Company  to  do  this.     Officials  of  the  Third 
Avenue  Railroad   Company  deny  that  their  company  has  any  connection  with 
the  new  enterprise.     The  directors  of  the  new  concern  appear  to  be  bound  to 
secrecy  regarding  its  affairs.    As  one  of  them  stated:  "To  make  the  facts  pub- 
lic  now    would    injure    the   enterprise."     Different   views   and    explanations — all 
seemingly  plausible — were  expressed  during  the  week,  the  last  one  being  the  al- 
leged discovery  that  the  new  company  will  probably  absorb  the  charter  of  the 
"Block"'  Electric  Light  &  Power  Company,  which,  it  is  said,  has  a  very  valua- 
ble charter  obtained  in  1894  under  the  old  laws.  This  company  operates  a  small 
plant      in      the      theatrical       district      in      this      city.       William       F,      Shee- 
han,       the       former       lieutenant-governor,       and       several       friends       whose 
names      are      withheld,       it      is       stated        bought       up       the       little       Block 
Electric  Company  last  January,  and  ever  since  that  time  there  has  been  gossip 
as  to  what  use  they  intend  to  make  of  it.     Mr.  Sheehan  is  intimately  associated 
with  former  Governor  Flower  in   many  of  his  electric  enterprises,  and  it  was 
stated  on  apparently  good  authority  that  the  Block  Company  is  to  be  used  by 
the  big  $25,000,000  New  York  Gas  &  Electric  Light   &  Power  Company  as  an 
operating  company.     It  is  said  that  the  New  York  company  will  probably  not 
attempt  to  get  a  franchise  of  its  own  from  the  Municipal  Council,  to  whose  use 
It  would  be  limited  to  twenty-five  years,  greatly  handicapping  it  in  the  floating 
of  its  securities.     The  franchise  of  the  little  company,  however,  is  very  liberal, 
and  any  electrical   service  may  be  carried  on  that  is  desired,   even  to  the  fur- 
nishing of  power  tor  traction  purposes,  which  is  said  to  be  a  part  of  the  plan  of 
the  new  company.     But  Time  is  a  good  secret-revealcr,  and   will  no  doubt  in 
due  lime   throw   the  rays  of  his  searchlight  upon  the  innermost   thoughts  of 
the  new  comer  and  expose  them  to  public  criticism. 


New  England  Notes. 


LD,  ) 


Branch  Office  of  The  Electrical  World, 
Room  91,  Hathawaj-  Buil J  ng,  Wio  Atlantic  Ave., 
Host  on.  Mass.,  October  (<,  18*. 
THE  ELECTRIC  GAS  LIGHTING  COMPANY,   Boston,   has  reclntly  in- 
creased the  floor  space  of  its  factory  50  per  cent.,  the  extension  of  which  was 
made  necessary  by  the  rapidly  increasing  sales  of  its  varied  line  of  electric  gas 
lighting,  open  circuit  battery,  and  house  goods  specialties. 
THE  PHILLIPS  INSULATED  WIRE  COMPANY,  Pawtucket,  R.  I.,  be- 
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cause  of  continued  increased  demand  for  its  wire  manufactures  has  been  com- 
pelled to  extend  its  already  large  factory  facilities,  and  is  at  present  doing  so 
in  a  most  active  manner.  It  is  virtually  duplicating  its  present  plant  by  the 
erection  of  a  tour-story  building  I20.\50  feet,  and  a  one-story  building  120x65 
feet.  The  whole,  ivhcn  completed,  will  represent  75.000  square  feet  of  floor 
space,  aiidtfte  buildings  will  present  an  attractive  appearance  architecturally. 


it  owns,  and  operate  the  combination  under  the  name  of  the  Los  Angeles  Rail-, 
way  Company.     The  combined  trackage  will  be  about  128  miles  of  electric  road. 
It  is  said  that  the  capital  stock  of  the  new  company  will  be  $5,000,000,  and  that 
bonds  will  be  issued  to  the  amount  of  $5,000,000. 


Philadelphia   Note. 


Branch  OfiBce  of  THE  Electrical  World,  1 
929  Chestnut    htreet.         \- 
Ph:ladelphi.\,  Pa.,  October  8,  1898.     ) 
MR.  ELLWOOD  IVINS,  of  the  Ellwood  Ivins  Tube  Company,  Oak  Lane 
Station,   Philadelphia,  has  invented  an  ingenious  method  of  blowing  a  steam 
factory  or  other  whistle  at  any  predetermined  time.    The  device  consists  of  a 
combination  of  steam,  electricity  and  clockwork.    The  clock  is  provided  with 
an  index,   which  may  be  set  at  the  time  at  which  it  is   desired   to   blow  the 
whistle.    When  the  pointers  of  the  clock  reach  the  set  time  the  circuit  is  closed 
and  by  means  of  an  electromagnet  the  steam   is  turned   on   and  the  whistle 
blows.    The  method  is  also  applicable  as  a  protection  against  fire,  by  including 
a  thermostat   in   the   circuit.     It   is   entirely   automatic,    and   requires   no    more 
attention  than  the  winding  of  a  clock.     Mr.  Ivins  intends  to  take  out  patents. 
The  device  is  in  practical  use  at  the  company's  factory,  and  is  giving  excellent 
results.  

Buffalo  and  Niagara  Falls  Notes. 

BUFFALO,  N.  Y.,  October  8, 1898. 

THE  UNION  CARBIDE  COMPANY,  Niagara  Falls,  N.  Y.,  has  just  closed 
a  contract  with  the  Niagara  Falls  Power  Company  for  50C0  additional  horse- 
power for  use  in  its  Niagara  plant.  The  Union  Carbide  Company  has  recently 
remodeled  its  plant  at  the  Falls,  and  introduced  many  improvements,  which,  it 
is  estimated,  will  cost  about  $100,000. 

THE  CATARACT  POWER  &  CONDUIT  COMPANY  has  closed  the  con- 
tract with  the  McKinnon  Dash  Company  at  Black  Rock  in  this  city  for  fur- 
nishing too  horse-power  from  Niagara  to  run  the  works.  The  machinery  is  to 
be  of  very  peculiar  construction,  and  will  be  some  time  in  building.  The  bids 
for  it  will  not  be  in  till  next  week.  There  will  be  a  25-cycle  induction  motor 
to  receive  the  current  at  2200  volts.  This  is  provided  with  a  pulley  at  each  end, 
one  for  driving  the  60-cycle  alternator  which  supplies  the  Thomson  welding 
machines  with  current.  The  other  pulley  will  drive  a  40  kw,  lic-volt  generator, 
which  will  supply  current  to  an  arch  welder  and  small  motors  for  ordinary 
motive  power,  such  as  running  the  stitching  machines,  and  also  to  excite  the 
alternator.  The  current  will  probably  be  taken  from  the  main  Niagara  line  at 
the  Niagara  Street  car  barns,  which  station  is  putting  in  additional  transformers 
of  about  1500  horse-power. 

Chicago  Notes. 

Branch  Office  of  THE  Electrical   Worlp, 
936  Monadnock  Building, 
Chicago,  lU..  October  7,  lb98. 
THE    ELECTRICAL    EXCHANGE,    174    South    Clinton    Street,    this    city, 
which  has  since  November,  1896,  been  engaged  in  the  electrical  business,  has 
made  an  assignment  to  Mr.  L.  O.  Gilman.    The  assets  are  placed  at  $12,000  and 
the  liabilities  the  same  amount. 

AN  ELECTRIC  LIGHT  PLANT  FOR  NORTH  CHINA.— Mr.  A.  Louis 
Kuchmstcd,  treasurer  and  general  manager  of  the  Charles  E.  Gregory  Company, 
this  city,  slates  that  his  company  has  just  received  an  order  for  an  electric 
light  plant  for  North  China.  This  is  said  to  be  the  first  plant  of  this  char- 
acter installed  in  that  part  of  the  world.  It  consists  of  a  looo-light  dynamo, 
together  with  a  complete  equipment. 

St.  Louis  Notes. 


St.  Louis,  Mo.,  October  6, 1898. 

THE  CENTRAL  TRACTION  COMPANY  sent  to  the  Board  of  Public 
Improvements  this  week  the  plans  for  its  route.  This  is  considered  the  first 
•tep  in  beginning  the  construction  o(  the  road.  The  plans  were  referred  to 
the  Committee  on  Streets  and  Railroads  of  the  Board  of  Public  Improvements. 

THE  LUNDELL  RAILWAY  bill  providing  for  the  consolidation  of  all  the 
linci  now  under  the  control  of  the  Lundcll  Railway  Company  and  the  connec- 
tion of  all  those  linci  with  tracks  was  killed  in  the  Council  last  Monday  by  a 
voic  of  iix  to  Bcven.  The  bill  has  already  been  killed  in  the  House,  and  is  now 
off  Ihc  ducket  entirely. 

Pacific  Coa3T   Notes. 


Mexican  Notes. 


Monterey,  Mexico,  October  4, 18fl8. 

A  NEW  telephone  line  connecting  this  city  with  San  Bernabc  has  just  been 
placed  in  operation. 

THE  AUTHORITIES  of  the  city  of  Durango  have  just  added  forty  street 
arc  lights,  which  now  makes  that  city  one  of  the  best  lighted  places  in  Mexico. 

THE  CITY  COUNCIL  of  Linares,  State  of  Nueva  Leon,  is  negotiating  with 
an  American  company  for  the  establishment  of  an  electric  lighting  plant  for 
that  city. 

MEXICAN  AND  SPANISH  capitalists  of  the  State  of  Vera  Cruz  have 
formed  a  company  for  the  purpose  of  obtaining  a  concession  from  the  Federal 
Government  for  the  utilization  of  the  Tonata  Falls  in  the  Tlapacoya  district  for 
an  electric  power  plant,  which  is  intended  to  furnish  power  for  industrial  enter- 
prises.    These  falls  are  capable  of  producing  an  enormous  power. 

TELEGRAPH  LINE  construction  on  an  extensive  scale  is  being  carried  on 
in  all  parts  of  Mexico,  particularly  in  the  State  of  Chiapas.  That  State  recently 
transferred  its  telegraph  lines  to  the  Federal  Government,  and  many  extensions 
are  now  in  progress.  A  net  work  of  telephone  lines  is  also  being  constructed 
and  will  soon  bring  San  Bartolome,  the  capital  of  La  Liberiad,  into  talking 
distance  with  the  rest  of  the  State. 


SAN  FKANclbCO.  Cal.,  October  I,  IROH. 

THE  PIONEER  GOLD  MINING  COMPANY,  of  California,  will  aoon  in- 
•lall  a  jmile  electric  power  irankiniftiiun  for  operating  its  »lamp  mill.  Standard 
\\  ctlinghoukc  alternating  apparatus  wilt  be  in»tttllcdf  induction  motori  being 
called  for. 

IT  IS  KEPORTED  that  an  examination  of  (he  Sandy  River,  which  emptici 
into  the  Columbia  in  wcttcrn  (Jrcgon,  hai  been  made  by  personi  who  con* 
template  tnBtalhng  an  clccinc  power  plant.  A  dam  would  be  required  to 
render  the  wuier  power  availuble. 

MR  11.  E.  VINEING,  who  spent  aome  months  In  San  Franciiico  as  rcprc- 
acflutivc  of  the  Hearst  estate  while  the  "Examiner's"  electric  power  plant  was 
bung  in-tai.id  and  ic»icd.  has  rciurncd  to  New  York  City.  Mr.  Vineing  for- 
merly held  an  impuriant  position  at  ilie   lirookiyn  S^avy   Yard. 

I  HE  HtNTINIjTON  SYNUiCAlE.  which  purchased  the  Los  Angeles 
Railway  Company,  has.  tt  is  reported,  about  concluded  a  deal  with  M.  M. 
Sherman,  principal  owner  of  two  suburban  electric  railways.  One  runs  Irom 
Los  Angeles  to  Pasadena  and  the  other  from  Los  Angeles  to  Santa  Monica. 
It  ii  said  that  the  syndicate  will  coDsoUdatc  thci«  lion  with  ibt  others  which 


Canadian  Notes. 


Ottawa,  Octobers.  1898. 

A  SCHEME  is  on  foot  in  the  County  of  Halifax,  Nova  Scotia,  to  construct 
an  electric  railway  from  the  town  of  Waverly  to  the  city  of  Dartmouth,  and 
from  that  point  to  MusQuodoboit  Harbor. 

THE  CITY  OF  TORONTO,  ONT.,  wants  tenders  by  Wednesday,  Novem- 
ber 9,  for  the  construction  of  a  complete  electric  lighting  plant,  or  for  the 
various  portions  of  the  work,  viz.,  engine  equipment,  countershaft  and  pul- 
leys, belting,  boilers,  feed  pump  and  condensers,  water  and  steam  piping, 
economizers,  dynamos  and  station  electrical  apparatus,  arc  lamps,  mast  arms 
and  lamp  attachments,  poles  and  overhead  circuits,  conduits  and  cables. 

MR.  E.  C.  JENISON,  of  Chicago,  is  promoting  a  scheme  to  build  a  water 
power  canal  from  above  the  Ecarte  Falls,  on  the  Kaministiquia  River,  to  the 
boundary  of  Port  Arthur,  where  an  immense  storage  reservoir  will  be  built. 
The  intention  is  to  supply  electric  light  and  power  to  Port  Arthur,  Fort  Wil- 
liam and  other  towns  in  the  vicinity.  The  immediate  expenditure  for  the 
canal  would  be  about  $1,000,000.  The  town  of  Port  Arthur  has  made  arrange- 
ments for  the  supply  of  560  electric  horse-power  and  500,000,000  gallons  of  water 
per  annum  from  the  power  canal.  The  contract  is  to  be  submitted  to  the  rate- 
payers for  their  approval  at  once,  and  Mr.  Jenison  agrees  to  have  the  works 
completed  within  three  years.  He  actually  expects  to  have  the  power  ready 
by  January  i,  1899.  The  proposition  is  regarded  as  fraught  with  more  possi- 
bilities than  anything  that  has  occurred  in  that  district  for  a  long  time,  as,  tcT 
make  the  gigantic  enterprise  pay,  Mr.  Jenison  will  have  to  get  manufacturing 
institutions  established  there  to  utilize  the  power  thus  generated. 


(General  1Rew6. 


The  Telegraph  and  Telephone. 


AMHERST,  MASS.— The  Amherst  Telephone  Company  has  been  incorpo- 
rated with  a  capital  stock  o£  $4000. 

ALBION,  MICH.— The  Calhoun  County  Telcplione  Company,  which  has 
been  making  plans  for  an  exchange  here  for  some  months,  lias  commenced 
active  operations.    It  is  expected  that  it  will  be  in  operation  within  thirty  d.iy9. 

COMI'ETINl!,  lA.— The  Compeline  Telephone  Company,  composed  of  Dr. 
C.  A.  Henry,  D.  H.  Thompson  and  L.  Dudgean,  of  Competine,  and  Dr.  P. 
Sherlock,  of  Martinsburg,  is  erecting  a  new  telephone  line,  which  will  connect 
Hcdrick,  Martinsburg  and  Competine. 

KDWAKDSVILLE,  ILL.— The  Central  Union  Telephone  Company  has 
completed  its  line  from  the  north  of  Alton,  and  now  telephonic  communication 
is  open  with  Godfrey,  Jerscyvillc,  Brighton"  Kane  and  about  fifty  towns  in 
Jersey,  Macoupin  and  Greene  counties. 

SU.MMIT,  N.  J.— The  Township  Committee  has  received  an  appli- 
cation for  a  telephone  franchise  from  the  Newark  Telephone  Company.  Owing 
to  the  frequent  fights  with  the  New  York  &  New  Jersey  Company  the  commil- 
tee  was  disposed  to  listen  to  the  Newark  Company's  proposition. 

ALLKGIIENV  CITY,  PA.— The  new  fire  alarm  system  In  this  city,  which 
is  being  installed  by  the  Gamcwcll  Eire  Alarm  Tcligiapli  Company,  is  said  to 
be  the  finest  that  has  ever  been  built  for  any  ciiy  in  llu-  I'nitcd  States.  The 
kwilcliboard  and  some  of  Ibc  instruments  have  been  placed  in  position. 

LOKAIN,  OHIO.— Officials  of  the  Black  River  Telephone  Company  have 
entered  a  contract  with  the  Ohio  Telephone  Toll  Line  Comimny  for  the  con- 
■iruetion  of  n  line  Irom  this  city  to  Elyrla  to  connect  the  local  system  wiili  that 
company's  line.  Later  the  local  exchange  will  be  connected  with  the  Home 
Telephone  Company  at  Cleveland. 

ULOOMINGTON,  ILL.— Ihc  McLean  Counly  Telephone  Company  has 
coinpielcd  nrrongemciUs  whereby  its  lines  will  cover  a  large  section  ol  central 
Illinois  herelolorc  undeveloped.  It  will  connect  with  the  I'ulion  Counly  Tele- 
phone Company's  lines,  and  give  service  to  the  towns  now  covered  by  that 
corporation.    '1  he  new  lyitcm  will  be  in  operation  by  Januory  1  next. 

1  IIOMASVILLE,  N.  C— The  Thomasville  Telephone  Ccmipiiny  has  been 
incorporated  with  ■  capital  »tock  of  »<iooo.  F.  S.  Lambelli,  J.  VV.  Lambeth, 
C.  A.  Julian,  J.  F.  Jladtn,  W.  E.  Evani,  R.  W.  Thoro»»,  C.  R.  Thomn,  W.  M. 
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Morton,  A.  Johnson,  J.  B.  Boone  and  J.  A.  Green  are  the  incorporators. 
The  corporation  purposes  to  erect  a  telephone  system  in  the  town  of  Thomas- 
ville  and  the  surrounding  county.      ' 

BOSTON,  MASS— The  Bell  Telephone  Company's  instrument  statement  for 
the  month  of  September  20.  shows,  gross  output,  31,977;  returned,  12.931,  leaving 
net  output,  19,046.  This  represents  a  net  increase  of  7000  over  the  number 
outstanding  the  same  day  last  year.  The  gross  output  since  December  20  is 
344,724,  and  the  net  output  136,465.  The  total  number  of  instruments  outstand- 
ing on  September  20  was  1.055,586,  an  increase  over  last  year  of  188,100. 

IRONTON,  OHIO.— The  Mutual  Telephone  Company,  at  Ashland,  has 
bought  out  the  Bell  Company  up  there,  which  withdraws  from  the  field  after 
a  long  fight.  There  were  but  few  paying  instruments  in  the  system  at  the 
wind  up.  This  cuts  the  Central  Union  Company  at  Ironton  out  of  a  connection 
with  Huntington,  but  it  at  once  moved  across  the  river  and  established  a  long 
distance  station  at  Ashland,  utilizing  the  metallic  circuit  river  span  already  up 
between  Coalgrove  and  that  city. 

RICHLAND  CENTRE,  lA. — The  Union  Telephone  Company,  having  pur- 
chased a  controlling  interest  in  the  Southwestern  Telephone  Company,  will 
proceed  at  once  to  make  connection  betwen  all  the  surrounding  towns  , includ- 
ing Platteville,  Lancaster,  Fenimore,  Boscobel,  Richland  Centre,  Lone  Rock, 
Spring  Green,  and  in  fact  all  the  important  points  in  Grant,  La  Fayette,  Rich- 
land, Sauk  and  Dane  counties.  Also  a  line  from  Dubuque  and  Madison.  Poles 
are  now  bemg  delivered  along  the  line. 

VICTORIA,  B.  C. — The  recent  extension  of  the  wires  of  the  Western  Union 
Telegraph  Company  has  had  the  effect  of  cheapening  the  rates  and  of  securing 
prompt  and  satisfactory  communication  with  the  United  States  at  all  times. 
The  Western  Union  Company,  being  incorporated  under  the  laws  of  the  United 
States,  has  no  right  to  operate  in  Canada,  and  consequently  it  has  established 
connection  with  the  Port  Angeles,  Wash.,  line  operated  by  the  Great  North- 
western Telegraph  Company,  which  connects  with  the  Western  Union.  The 
new  line  includes  3t  cable  across  Puget  Sound,  from  Seattle  to  Port  Townsend, 
thence  it  goes  by  land  and  water  to  Victoria.  Since  this  line  was  built  the 
Canadian  Pacific  Railway  Company  has  also  laid  a  cable  from  Victoria  to  Port 
Angeles,  so  that  now  Victoria  has  two  telegraph  lines  direct  to  the  United 
States.  Each  wire  is  duplexed,  thus  permitting  the  transmission  of  messages 
from  both  ends  of  the  line  at  the  same  time. 

PONTIAC,  ILL. — The  Livingston  County  Telephone  Company  was  incor- 
porated February  1,  1S9S,  and  was  bought  by  the  present  company  July  19. 
The  cables  are  3500  feet  in  length,  and  some  of  them  contain  as  many  as  200 
wires,  all  insulated.  The  switchboards  are  of  the  make  of  the  Sterling  Elec- 
trical Switchboard  Company,  of  Chicago,  and  of  the  Bell  type.  The  company 
has  eighty-eight  stations  and  connections  at  present,  and  295  exchange  'phones. 
The  present  company  has  been  successful  in  coming  to  an  agreement  with  the 
Eastern  Telephone  Company,  with  offices  at  Patrick  City,  to  complete  a  con- 
nection with  that  company,  giving  it  an  additional  service  of  3S5  miles  of  line 
and  also  affording  it  direct  connections  with  several  of  the  prominent  cities  of 
western  Indiana.  The  connections  with  the  McLain  County  lines  at  Blooming- 
ton  are  also  very  complete.  The  instruments  used  by  this  company  are  of  the 
latest  design,  being  made  by  the  Stromberg-Carlson  Company,  of  Chicago. 
The  officers  are  as  follows:  L.  S.  Rupert,  president;  H.  W.  Snow,  vice-presi- 
dent; A.  M.  Legg,  secretary;  John  S.  Murphy,  treasurer,  and  G.  B.  Ortman, 
general  manager. 

Electric  Light  and  Power. 


CANTON,  ILL. — A  new  electric  light  plant,  which  cost  nearly  $25,000,  is 
being  put  in  place  ^y  the  Parlin  &  Orendorff  Company. 

MANCHESTER,  N.  H.— The  Lancaster  &  Jefferson  Electric  Light  Com- 
pany has  filed  articles  of  incorporation.  The  company's  capital  is  $36,000.  Lanc- 
aster is  the  place  of  business. 

NORWICH,  N.  y.— The  Standard  Light,  Heat  &  Power  Company  has  been 
incorporated  with  a  capital  of  $60,000,  and  intends  to  furnish  electricity  for  the 
villages  of  Unadilla,  Gilbertsville,  Otego,  Sidney,  Franklin,  Bainbridge  and 
Afton. 

STEVENS  POINT,  WIS.— The  Stevens  Point  Lighting  Company  has  been 
placed  in  the  hands  of  a  receiver.  The  action  is  an  outgrowth  of  foreclosure 
proceedings  instituted  by  the  First  National  Bank  of  Milwaukee,  which  holds 
its  paper. 

LITCHFIELD,  ILL. — Sealed  proposals  will  be  received  October  22  for  the 
purpose  of  furnishing  electric  lights  for  lighting  the  city  of  Litchfield  and  also 
for  furnishing  an  electric  light  plant  to  the  city,  in  accordance  with  the  plans 
and  specifications  on  file  in  the  office  of  the  city  clerk,  Oscar  W.  Gooch. 

BROOKHAVEN,  MISS.— The  city  electric  light  plant,  which  began  opera- 
tion January  i,  189S,  is  now  tunning  at  its  full  capacity.  The  plant  consists  of 
a  30-light  arc  machine  and  a  looo-light  incandescent  machine.  The  city  now  has 
thirty  arc  and  14&0  incajjdescent  lights  connected,  and  still  there  is  a  demand 
for  more  lights. 

UTICA,  N.  Y.— The  Utica  Electric  Light  Company  has  made  contracts  which 
will  enable  it  to  increase  the  output  of  the  plant.  A  looo-hp  cross-compound 
condensing  engine  has  been  ordered  from  the  Corliss  Steam  Engine  Company 
of  Providence,  R.  1.  Contracts  have  also  been  made  for  two  125  arc  light 
dynamos,  and  a  25o-kw  generator  for  power  purposes. 

PATCIIOGUE,  L.  I. — An  extension  of  the  lines  of  the  Patchogue  Electric 
Light  Company  is  about  to  be  made,  and  to  meet  the  expense  the  capital  stock 
will  be  increased  $10,000.  It  is  proposed  to  extend  the  lights  through  Blue 
Point,  Bayport  and  Sayville.  The  erection  of  a  new  plant  on  the  Patchogue 
River  is  also  contemplated. 

FRE.MONT,  OHIO.— Eastern  capitalists  have  acquired  possession  of  the 
Northwestern  Oh:o  Natural  Gas  Company's  plant  in  this  city,  as  well  as  the 
plants  of  the  Fremont  Electric  Light  &  Power  Company,  the -Fremont  Gas 
Company,  the  Creagcr  Light  &  Power  Company  and  the  Fremont  Street  Rail- 
way Company.  All  of  these  plants  are  to  be  merged  into  one  and  operated 
under  one  bead. 


SEATTLE,  WASH.— Dawson  is  to  have  electric  lights  this  winter.  A  full 
plant,  including  five  dynamos  and  apparatus  for  operating  twenty  arc  and  2000 
incandescent  lamps  was  taken  north  on  the  steamer  Dirigo.  There  is  a  small 
outfit  already  at  Dawson,  which  was  expected  to  be  operating  800  incandescent 
lamps  by  September  15.  The  charge  for  the  arc  lamps  will  be  $14  a  day,  and 
for  the  incandescents  50  cents.  G.  M.  Easterly  is  the  superintendent  of  the 
works. 

CHARLOTTE,  N.  Y.— Bids  will  be  received  October  15  for  a  light  and  water 
system.  The  electric  light  equipment  will  consist  of  two  simple  high-speed  en- 
gines, with  fittings,  foundations,  piping,  etc.,  arc  light  dynamo  of  a  capacity 
of  60  lights  of  1200  candle  power,  an  incandescent  light  dynamo  of  a  capacity 
of  1000  lights  of  16  candle  power;  switchboard,  arc  lamps,  pipe  line,  line  work, 
belting,  shafting,  clutch  pulleys  for  engines  and  dynamos  and  other  appurte- 
nances.    Mr.  John  M.  Allen  is  president  of  the  board. 

PORT  CHESTER,  N.  Y.— The  Port  Chester  Electric  Lighting  Company  has 
just  purchased  the  plant  and  franchises  of  the  Westchester  Gas  &  Electric 
Company,  and  will  begin  in  a  short  time  to  build  an  entirely  new  plant  to  sup-  . 
ply  the  villages  of  Port  Chester,  Rye,  Harrison  and  Mamaroneck.  The  capital 
stock  of  the  new  company  is  $50,000,  and  the  officers  are  William  E.  Ward, 
president;  J.  AddisCii  Johnston,  vice-president;  William  L.  Ward,  treasurer, 
and  Walter  S.  Comby,  secretary. 

SOUTH  MILWAUKEE,  WIS.— The  Common  Council  of  South  Milwaukee 
unanimously  resolved  to  purchase  the  electric  light  plant  of  the  South  Mil- 
waukee Electric  Light  &  Power  Company,  paying  for  it  in  monthly  install- 
ments covering  a  period  of  ten  years,  the  amount  paid  each  month  being  the 
same  that  the  city  would  pay  as  rented  for  the  lights.  The  city  is  to  take 
immediate  possession,  operating  the  plant,  collecting  rentais  and  keeping  up 
all  repairs.  The  total  amount  to  be  paid  is  $19,000  in  monthly  installments  of 
$242.50,  with  the  privilege  of  paying  the  principal  at  any  time. 

WASHINGTON,  D.  C. — Consul-General  Gowey,  at  Yokohama,  Japan,  in- 
forms the  State  Department  at  Washington,  under  date  of  September  i,  1898, 
that  almost  every  prominent  American  and  European  manufacturer  of  incan- 
descent electric  lamps  is  represented  in  the  Japanese  markets  by  specially  ap- 
pointed agents  or  by  correspondents.  Sixteen-candle-power  lamps  of  German 
make,  and  with  a  guaranteed  life  of  1000  hours,  have  been  offered  in  Japan  for 
12  cents  each.  American  and  other  lamps  of  the  same  quality  are  now  selling 
there  for  16  cents  each.  This  unusually  low  price,  the  consul  states,  is  the  re- 
sult of  overcompetition. 

JERSEY  CITY,  N.  J.— The  North  Hudson  Light,  Heat  &  Power  Company 
has  been  incorporated  at  Trenton  with  a  capital  stock  of  $2,000,000.  The  in- 
cq^rporators  are:  Albert  B.  Carlton,  of  Elizabeth;  Frank  M.  Stillman,  of  Rah- 
way;  Samuel  Hathaway  and  George  W.  Waite,  of  Jersey  City;  David  Young 
and  George  W.  Roe,  of  Newark,  and  Arthur  K.  Bonta,  of  Hoboken.  The  prin- 
cipal object  of  the  new  company  is  to  enlarge  the  electric  facilities  in  Ho- 
boken and  North  Hudson.  The  present  concern  has  been  supplying  steam  for 
power  for  several  factories  near  its  plant,  as  a  matter  of  convenience,  and  a 
clause  has  been  inserted  in  the- articles  of  incorporation  to  include  that  function. 


The  Electric  Railway. 


JACKSON,  MISS.— The  generators  for  the  street  railroad  have  been  bought, 
and  work  will  be  commenced  on  the  track  as  soon  as  the  yellow  fever  scare  is 
over. 

ALBANY,  N.  Y. — The  State  Railroad  Commission  has  approved  an  increase 
of  capital  stock  of  the  Delaware  Railroad  Company,  from  $200,000  to  $260,000. 
This  company  will  build  an  electric  road  between  the  villages  of  Delhi, 
Bovina  Centre  and  Andes,  in  Delaware  County. 

TRENTON,  N.  J.— The  Hartford  &  Springfield  Railway  Construction  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $100,000  for  the  purpose  of 
building  and  equipping  railway  lines.  The  incorporators  are  Henry  Seligman, 
Benedict  Nahm,  Edward  B.  Oilman,  Thomas  A.  Lee  and  George  W.  Dunham. 

BRISTOL,  R.  I.— The  sections  between  Warren  and  Bristol  of  the  Consoli- 
dated road  will  be  equipped  with  electricity,  the  same  as  from  Providence  to 
Warren,  but  will  not  be  double  tracked  at  present.  New  rails  have  been  dis- 
tributed along  the  roadbeds  of  both  these  sections,  and  will  be  laid  at  an  early 
date. 

CHICAGO,  ILL.— It  is  reported  that  the  City  Railway  Company  has  secured 
control  of  the  South  Side  Elevated  Railway,  and  will  assume  active  manage- 
ment of  the  line  January  i  ne.xt.  It  is  said  that  the  City  Railway  Company  as- 
sumes $750,000  bonds  outstanding  and  guarantees  4  per  cent,  dividends  on  the 
capital  stock  of  $10,328,800. 

DETROIT,  MICH.— A  proposed  consolidation  of  the  Detroit  &  Ann 
Arbor  electric  line  with  the  projected  Ann  Arbor  &  Dexter  Railway  and  the 
partially  built  Lansing  &  Dexter  electric  line  will  give  the  State  an  electric 
line  85  miles  long,  reaching  from  the  capital  to  the  metropolis  of  the  State. 
There  is  said  to  be  ample  money  behind  the  scheme. 

DOYLESTOWN,  PA.— The  Newtown  Electric  Street  Railway  has  awarded 
the  contract  to  build  the  14-mile  extension  of  its  system  from  Newtown  to 
Doylestown.  The  road,  which  is  to  be  completed  by  the  middle  of  December, 
will  pass  through  Wrightstown,  Penn's  Park,  Wycombe,  Forest  Grove  and 
Bushington,  opening  up  one  of  the  finest  agricultural  territories  in  the  State. 
The  cars  to  be  run  over  the  Doylestown  route  will  weigh  18  to  20  tons  each.  It 
is  expected  to  cover  the  28  miles  in  one  hour  and  fifteen  minutes.  The  fare 
for  the  entire  trip  will  be  50  cents.  It  is  also  expected  that  mail  cars  will  be 
put  on  with  a  clerk  to  distribute  the  mail  along  the  line. 

ELECTRIC  RAILWAY  MEN  ORGANIZE.— The  employees  of  the  electric 
street  railway  company  of  Terrc  Haute,  Ind.,  have  reorganized  the  union,  which 
went  by  the  board  1  year  ago,  when  Mr.  Russell  Harrison  was  president  of  the 
company.  Casper  Ovcbaugh,  organizer  for  the  State,  was  present,  and  assisted 
in  the  organization.  The  ofiicers  elected  are:  President.  Ed.  Rose;  vice-presi- 
dent, J.  Q.  Adams;  secretary,  Bert  Wright;  treasurer,  R.  M.  Merring;  watch- 
man, J.  Uaut.    A  few  weeks  ago  the  men  asked  Receiver  Jump  if  he  bad  any 
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objection  to  the  men  organizing,  and  he  told  them  that,  on  the  contrary,  he 
thought  it  was  the  right  thing  for  them  to  do. 

LOUISVILLE,  KY.— The  Louisville  committee  appointed  to  arrange  for  the 
reorganization  of  the  New  Orleans  Traction  Company  announces  that  all  ar- 
rangements have  practically  been  completed.  The  company  owns  the  City  and 
the  Lake  and  the  Crescent  Street  Railroads  in  New  Orleans,  but  has  been  un- 
able to  meet  its  fixed  charges,  which  amount  to  $600,000  a  year.  By  the  new 
plan  the  two  systems  will  be  combined  and  expenses  reduced  to  $400,000  a 
year,  which  will  put  the  company  at  once  on  a  dividend-paying  basis.  The 
stockholders  will  raise  $300,000  to  pay  off  the  floating  debts,  getting  preferred 
stock  in  return.  The  old  capitalization  of  $7,500,000  will  be  reduced  about  one- 
third. 

FEMALE  CONDUCTORS.— For  several  months  the  experiment  of  using 
young  women  as  conductors  on  the  street  railway  was  introduced  in  Madison, 
Ind.,  and  it  excited  much  attention  and  comment.  The  innovation,  however, 
was  a  pleasing  one.  The  street  railway  is  now  under  the  control  of  a  receiver. 
Last  Saturday  evening  the  girls  were  paid  off  as  usual,  but  no  notification  of 
a  change  was  given.  On  Monday  the  receiver  began  discharging  the  girls  one 
at  a  time,  until  only  one  remained  on  Wednesday.  For  the  present  at  least 
the  fares  will  be  collected  by  the  motormen.  It  is  claimed  that  the  girls  will  be 
called  back  when  the  receivership  is  ended.  The  prejudice  against  female  con- 
ductors had  died  out,  and  the  girls  were  pleased  with  their  work. 

BROOKLYN,  N.  Y.— A  case  which  will  be  of  interest  to  street  railway  com- 
panies was  decided  in-the  Supreme  Court  in  this  city  on  October  5.  Mr.  John 
Jenkins  was  given  a  transfer  to  the  Fulton  Street  line  from  the  Montague 
Street  line.  The  first  car  which  passed  him  was  crowded,  and  so  was  the 
second  and  third.'and  he  waited  half  an  hour  before  he  got  on  a  car  in  which 
a  seat  was  vacant.  The  conductor  refused  to  take  Mr.  Jenkins'  transfer  ticket 
and  demanded  another  fare.  Mr.  Jenkins  refused  to  pay  a  second  fare  and 
was  put  off  the  car  and  arrested,  but  was  afterward  discharged.  He  brought 
suit  for  damages,  but  the  suit  was  dismissed  by  the  trial  judge.  Mr.  Jenkins, 
however,  took  the  case  to  the  Appellate  Division  of  the  Supreme  Court,  where 
he  was  awarded  $400  damages.  The  defendant  was  the  Brooklyn  Heights  Rail- 
road Company. 

BALTIMORE,  MD.— Surveyors  are  now  engaged  making  an  estimate  of  the 
cost  of  construction  of  the  proposed  line  of  electric  railway,  which  is  to  run 
from  Baltimore  through  Anne  Arundel  County  to  Gibson's  Island,  or  Moun- 
tain Bar,  as  it  is  sometimes  called,  on  the  shore  of  the  Chesapeake  Bay,  14 
miles  from  Baltimore.  A  certificate  of  the  incorporation  of  the  company  has 
been  filed  at  Annapolis,  and  the  commissioners  of  Anne  Arundel  County  have 
granted  the  company  the  use  of  the  necessary  public  roads  and  bridges.  The 
capital  stock  of  the  company  is  $50,000,  and  the  incorporators  named  are  Messrs. 
Frank  S.  Revell,  Elijah  Williams,  F.  Eugene  Wathen,  George  E.  McDonald, 
Frank  L.  Hancock,  B.  R.  Anderson,  Robert  Moss  and  James  P.  Banrton,  of 
Anne  Arundel  County;  Walter  R.  Townsend,  of  Baltimore  County,  and  James 
Bond  and  John  F.  Williams,  of  Baltimore  city. 

Directory  of  Scientific  Societies,  Associations,  Etc.,  and 
Meetings  of  tlie  Same. 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  II.  Guy,  120  Liberty  Street,  New  York. 

HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  be- 
tween October  and  May.  Headquarters,  115  West  Twenty-eighth  Street,  New 
York  City. 

THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES,  Brooklyn, 
N.  Y.  Henry  T.  Weed,  secretary.  Meetings  and  subjects  of  lectures:  November 
4,  illustrated  lecture  by  T.  C.  Martin;  December  2,  lecture  by  Prof.  William  E. 
Geyer,  Stevens  Institute;  January  6,  lecture  on  "The  Electro-Metallurgy  of 
Copper,"  by  John  B.  F.  Hercschoff;  February  3,  lecture  and  experimental 
demonstrations  by  Prof.  M.  I.  Pupin;  March  3.  illustrated  lecture  on  "Elec- 
tricity in  the  K»vy,"  by  Captain  Zalinski,  U.  S.  N.;  April  7,  lecture  on  "Cable 
Telegraphy,"  by  A.  E.  Kennelly;  May  5,  lecture  by  Prof.  William  A.  Anthony. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  i  to  June  i;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago,  III.  Meetings  and  subjects  of  papers: 
October  ai,  "Practical  Points  on  Electrical  Measurement,"  by  W.  B. 
Hale;  November  4,  "The  Electrical  Equipment  of  a  Model  Printing  Establish- 
ment," by  George  A.  Damon;  November  18,  "The  Development  of  the  Motor- 
cycle," by  F.  B.  Kae;  December  2,  "Practical  Points  in  Street  Railway  En- 
gineering," by  W.  A.  Harding;  December  16,  "Wireless  Telegraphy,"  by 
Arthur  V.  Abbott;  January  6,  1899,  "Telephone  Engineering— Some  I'robicms 
Solved  and  Unsolved,"  by  .S.  G.  McMeen;  January  20,  "Observations  on  Venti- 
lating Fans,"  Gerard  Swopc. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Sccrelary, 
William  11.  Wahl.  I'rogrammc  ol  lectures  lor  the  season  iSyS-w:  October  25, 
"Lightning  and  Lightning  Arrc»tcr»,"  by  Mr.  A.  J.  Wurls;  November  8,  "Con- 
cerning Electrical  ln«trument»,"  by  Mr.  J.  F.  .Stevens,  and  "rhc  Status  ol 
Electrical  Invention,"  by  .Mr.  William  A.  Kojcnbaum;  November  21,  '"i'hcrmo- 
Elcctticily,"  by  Mr.  C.  J.  Reed,  and  "Elcclric  Elcvalor»,"  by  Mr.  William 
litxier,  Jr.;  December  13,  "The  Kile  An  an  Initrumcnt  in  Melcorological  Re- 
•arch,"  by  I'rol,  Charles  F.  Marvin,  ol  the  United  Stale*  Weather  Bureau,  and 
"Standard*  ol  Light  lor  Electric  Light  Pholomclry,"  by  Prol.  A,  J.  Rowland; 
January  24,  i>V>.  "The  Practical  Application  ol  the  Electric  Motor  to  Printing 
Press  Machinery."  by  W.  II.  Taplcy;  February  14,  "The  Electric  Inspection 
ol  Street  (        ■  "  'y  Mr.  A.  U,  Derrick;  February  38,  "Some  ol  ihc 

Larger    Tr  -mt    in    Cities,"    by    E.    E.    lligglni;    March    28, 

"Water  }••■  •"  "■■  I  ■■■>■'!  Sf:.i.-.  "  by  Mr.  H.  C.  Washington, 

Jr.;  April  .  "<.  with  Evpceial  Kclerence 

to  High   It-  'I.    Reginald  A.    Feiiendcn: 

May  23.  "Electrical  Ciock»,  llmiontiilly  tontidercd;  with  »  description  ol 
th«  M«l  SuccfMlul  Applicallon«  ol  Electricity  to  Clocks  and  the  Unilorm 
Dmrihuiion  ol  Time,"  by  Mr.  J»me»  Hamblelt.  On  February  10  Mr.  T.  Com- 
mtrlotd  Martin  will  deliver  a  leelurt  under  the  joint  patronage  ol  the  in»litut< 
and  the  Central  Branch  ol  lh«  V.  M,  C.  A.  on  the  aubjecl  ol  "Eleclric  Pow.r 
TrtntmiMion." 


Legal  Notes. 


LIMITATION  OF  DEBT.— A  debt  for  the  purchase  of  an  electric  light 
plant  for  a  municipal  corporation  is  not  one  of  the  "necessary  expenses"  of 
the  town,  within  the  meaning  of  Constitution,  Art.  7,  Sec.  7,  so  that  it  can  be 
created  without  a  vote  of  the  majority  of  the  qualified  voters  and  legislative 
authority.     Mayo  v.  Town  of  Washington,  North  Carolina  Supreme  Court,  1898. 

TAXING  PATENTS  AS  PROPERTY.— The  Court  of  Appeals  has  affirmed 
the  decision  of  the  Appellate  Division  of  the  Supreme  Court  vacating  the  as- 
sessment imposed  upon  the  capital  stock  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  which  assessment  included  the  "value  of  certain  patent 
rights."  Chief  Justice  Parker,  in  his  opinion,  states  that  patent  rights  are  not 
taxable  by  the  State.  The  assessed  valuation  placed  upon  the  Edison  Com- 
pany's patent  rights  by  the  assessors  was  $945,000. 

COMPARATIVE  NEGLIGENCE.— When  both  parties  are  negligent,  the 
true  rule  is  held  to  be  that  the  party  who  last  has  a  clear  opportunity  to  avoid 
the  accident,  notwithstanding  the  negligence  of  his  opponent,  is  considered 
'  solely  responsible  for  it.  Hence,  a  recovery  may  be  had  for  an  injury  occa- 
sioned by  a  street  railway  employee's  omission,  after  becoming  aware  of  the 
plaintiff's  danger,  to  use  ordinary  care  for  the  purpose  of  avaiding  the  injury 
to  him.  Thompson  v.  Salt  Lake  Rapid  Transit  Company,  Utah  Supreme 
Court,  1898. 

FREE  EXHIBITIONS.— The  risk  of  injury  from  careless  handling  of  the 
implements  used  by  the  performers  on  a  stage  in  an  exhibition  of  target  prac- 
tice, even  though  given  by  an  independent  contractor  to  the  patrons  of  the 
street  railway  company,  is  not,  as  matter  of  law,  assumed  by  a  patron  of  the 
street  car  company  who  attends  the  exhibition  given  by  the  company,  and  he 
may  recover  from  the  street  car  company  for  an  injury  received  from  a  shattered 
bullet.  Thompson  v.  Haverhill  Street  Railway  Company,  Massachusetts  Su- 
preme Court,  iSgS. 

Personal  Notes. 


MR.  E.  I.  GARFIELD  has  severed  his  connection  with  the  Fort  Wayne 
Electric  Corporation,  as  New  England  representative,  and  is  now  with  the 
Boston  Electric  Light  Company,  at  74  Ames  Building,  Boston. 

DR.  S.  S.  WHEELER,  president  of  the  Crocker- Wheeler  Electric  Company, 
New  York,  was  married  on  the  afternoon  of  October  11  to  Miss  Amy  Sutton,  at 
the  home  of  the  bride,  in  Rye,  N.  Y.  Dr.  Wheeler's  many  friends  extend 
congratulations,  and  wish  him  and  his  bride  a  long  life  of  happiness. 

XTrabe  anb  tfnbusttial  Botes. 


THE  STOREY  MOTOR  &  TOOL  COMPANY,  Philadelphia,  Pa.,  has 
moved  its  business  to  464  South  Broad  Street,  Trenton,  N.  J. 

MR.  WILLIAM  MUELLER,  713-715  Burling  Street,  Chicago,  well  known  to 
the  electrical  supply  business,  has  secured  the  agency  for  the  R.  C.  Demary 
quick  break  switch  for  the  city  of  Chicago  and  vicinity. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  in  addition  to  its  regu- 
lar  large  stock  of  all  kinds  of  standard  and  special  telephone  wires,  states  that 
it  is  carrying  full  stocks  in  all  sizes  of  special  tinned  annunciator  wire  for  tele- 
phone switchboard  work. 

MESSRS.  ZIMDARS  &  HUNT.  127  Fifth  Avenue,  New  York,  report  a 
heavy  demand  for  their  general  catalogue,  just  issued.  One  of  the  features 
that  make  this  catalogue  exceptionally  valuable  is  the  completeness  of  the 
illustrations,  the  list  of  sizes  and  prices,  and  general  information  regarding 
panel  and  feeder  boards. 

THE  LIPPINCOTT  STEAM  SPECIALTY  COMPANY  has  been  organ- 
ized in  New  York  to  manufacture  steam  engine  indicators,  oil  filters  and  a 
full  line  of  engine  and  steam  supplies.  The  company's  headquarters  are  at  169 
Broadway,  and  a  copy  of  its  catalogue  will  be  sent  to  engineers  on  application. 
Mr.  A.  C.  Lippincott  is  preparing  an  indicator  instruction  book  for  distribu- 
tion among  engineers. 

THE  AMERICAN  ELECTRICAL  HEATER  COMPANY,  Detroit.  Mich., 
is  selling  a  great  many  of  its  new  design  portable  electric  heaters,  No.  180. 
The  height  of  this  little  heater  is  22  inches,  and  the  diameter  of  the  jacket  is 

9  inches.  Its  simplicity  and  cflicicncy,  together  with  the  good  workmanship 
and  reasonable  prices  asked,  arc  responsible  for  its  popularity.  The  company 
has  had  a  great  deal  of  experience  in  portable  electric  heaters. 

THE  MONTAUK  MULTIPHASE  CABLE  COMPANY,  100  Broadway. 
New  York,  will  ship  a  large  order  of  its  Montauk  cable,  lo  be  used  by  the  Mil- 
waukee Auxiliary  Fire  Alarm  Company  in  instiilling  the  fire  alarm  telegraph 
system  for  the  city  of  Detroit.  Chief  Foley,  of  the  fire  department  of  that  city, 
gave  orders  that  this  wire  should  be  used.  Superintendent  Glassncr  of  the 
fire  alarm  telegraph  of  the  same  city  also  indorses  the  cable  for  that  purpose. 

A  NEW  CONE  PULLEY.— An  ingenious  belt  drive  with  an  adjustable 
velocity  ratio  has  been  put  on  the  market  by  the  Pcnn  Electric  ^:  Matuifnc- 
turlng  (Company,  of  Wilkinsburg,  I'a.  '1  be  device  uses  n  V-shaped  belt  nni- 
ning  in  pullcyN.  each  of  which  has  something  the  form  of  an  hour  glass. 
These  pulIcyH  arc  collapsible  in  such  a  way  that  the  diameter  at  the  wnisl  may 
be  varied,  one  IncrcaAing  as  the  other  dccrcaHcs,  tluis  m.tinlaining  a  constant 
belt  tension  with  a  variable  ratio  of  diameters. 

THE  KNIGHTS  TKMPLAK  JN  PITTSBURG.— Tl»c  programme  for  the 
cntcrlainmcnt  of  the  Knights  Templar,  which  meet  in  triennial  conclave  at 
J'iltiiburg  October  11-15,  includes  cxcur»ions  on  WcdncBday  and  Thursday, 
(Jclobcr  la  and  13,  lo  Uomcmcad,  Duqucsnc,  Wilmcrding,  En»t  PitlHburg  and 
Bcimenier,  at  each  of  wliich  phiccs  large  iron  and  other  induHtrics  will  be 
viiiltcd.  At  East  Pitliburg  an  hour  each  nfternuoii  will  be  spent  at  the  worki 
of  the  Wcslinghousr  Electric  &    Mnnufacturing   Company. 

THE  ELECTRIC  API'LIANCE  COMPANY,  (  bicago,   is  calling  allenlion 

10  it*  new  ■eWconlalncd  automatic  hook,  which  the  company  slates  is  of  its 
own  design  and  for  which  strong  claims  arc  made.  Il  is  easy  to  install  and  oc- 
cupies little  space.  The  contacts  arc  visible  when  the  door  is  opened,  which 
make*  it  my  at  any  time  to  tee  that  everything  li  in  working  order,   'ihe  hook 
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is  constructed  with  a  cam  at  the  back  to  prevent  the  lever  being  bent  back  out 
of  shape.    This  hook  is  apparently  a  very  desirable  article. 

MR.  WILLIAM  ROCHE,  259  Greenwich  Street,  New  York  City,  is  meeting 
with  much  success  with  his  new  "Standard  Dry  Battery."  The  United  States 
Navy,  whose  requirements  for  all  apparatus  and  supplies  are  always  most 
rigid  and  decided  upon  only  after  careful  tests,  has  placed  large  orders  for  the 
special  Ai  cell.  Such  an  order  alone  is  a  sullicient  testimonial  to  the  qualities 
of  the  new  battery.  Mr.  Roche  reports  orders  multiplying  to  such  an  extent 
that  it  has  become  necessary  to  increase  from  time  to  time  his  facilities  for  the 
production  of  these  batteries. 

TELEPHONE  CATALOGUE.— A  very  complete  catalogue  of  telephone  ap- 
paratus and  construction  material  has  just  been  issued  by  the  Electric  Appli- 
ance Company,  Chicago,  111.  The  American  telephone  switchboard  is  the  first 
thing  described  and  illustrated,  and  about  everything  in  the  way  of  telephone 
apparatus  and  construction  tools  is  listed.  Each  article  is  designated  by  a  code 
word  to  be  used  in  ordering  by  telegraph,  and  for  convenience  in  ordering  by 
mail  a  trade  number  is  given  to  each.  A  copy  of  the  catalogue  should  be  in 
the  hands  of  everyone  interested.     It  is  well  planned  and  executed. 

TELEPHONE  AND  PROGRAMME  CLOCK  SYSTEM.— The  State  Nor- 
mal School  at  River  Falls,  Wis.,  has  been  equipped  with  a  complete  telephone 
and  electric  programme  clock  system.  The  work  was  done  by  the  Julius 
Andrae  &  Sons  Company,  Milwaukee,  and  is  said  to  be  perfectly  arranged. 
The  programme  clock  works  automatically,  announcing  the  exact  time  of  new 
studies  for  the  various  classes,  as  well  as  indicating  the  department  in  which 
they  will  be  held.  In  the  superintendent's  office  is  a  switchboard,  which  en- 
ables him  to  communicate  with  any  department  of  the  large  school  without 
leaving  his  desk. 

MACHINE  TOOLS. — Screw  machines,  hand  lathes,  gear  cutters,  tapping 
machines,  drill  presses,  universal  and  plane  milling  machines  and  other  lines 
of  machine  tools  are  briefly  described  and  well  illustrated  in  a  very  complete 
catalogue  just  issued  by  the  Garvin  Machine  Company,  Spring  and  Varick 
Streets,  New  York  City.  The  catalogue  contains  126  pages,  and  its  contents  are 
.carefully  indexed.  The  dimensions  of  each  machine  illustrated  are  given,  to- 
gether with  a  brief  description  of  its  construction.  The  Garvin  Machine  Com- 
pany has  excellent  facilities  for  the  construction  of  both  large  and  small  tools, 
and  its  equipnient  is  modern  throughout.  The  size  of  the  catalogue  is  4  by  6 
inches. 

THE  PETITE  ENCLOSED  ARC  LAMP.—  A  catalogue  very  prettily  illus- 
trated and  artistically  executed  in  its  general  get  up  has  been  issued  by  the 
Western  Electric  Company,  Chicago,  to  show  the  handsome  designs  of  its 
Petite  enclosed  iong-burning  arc  lamp.  These  lamps  -are  made  in  different 
classes  and  types  for  direct-current  service,  and  are  adjusted  for  no  or  220 
volts.  They  bum  from  130  to  150  hours  on  one  trimming.  The  enclosing  globes 
are  made  in  a  variety  of  ornamental  forms,  as  well  as  in  the  standard  form,  and 
present  a  very  handsome  appearance.    They  are  made  in  clear  glass,  opal  and 


Redtag.  the  last  being  for  inside  use  on  220  volts,  burning  ainfly.  At  the  back 
of  the  catalogue  are  given  carefully  prepared  directions  for  the  trimming  and 
general  care  of  ihe  Petite  lamps. 

THE  GOUBERT  MANUFACTURING  COMPANY,  New  York  Cily,  manu- 
facturer of  the  Goubert  feed-water  heater,  reports  that  it  is  exceedingly  busy. 
Among  the  orders  recently  booked  for  heaters  to  go  in  steam  plants  are  the 
following:  One  3000-hp  heater  for  the  Cleveland  Railway  Company,  Cleveland, 
Ohio;  one  sooo-hp  auxiliary  heater,  for  the  Metropolitan  Street  Railway  Com- 
pany, New  York  City,  making  55,000  horse-power  now  building  for  that  com- 
pany alone;  and  one  3000-hp  heater  for  one  of  the  New  York  &  Pennsylvania 
Company's  pulp  mills.  The  company  has  just  delivered  3000-hp  to  the  People's 
Electric  Light  Company,  Newark,  N.  J.  These  orders,  in  addition  to  regular 
calls  for  heaters  of  smaller  sizes — among  them  being  1000  horse-power  for  the 
Schenectady  Street  Railway  Company,  Schenectady,  N.  Y.,  and  1800  horse- 
power for  the  Citizens  Light  &  Power  Company,  Houston,  Tex. — are  indica- 
tive of  the  magnitude  of  the  business  done  by  the  Goubert  Company. 

THE  RASTER  CARBON  RHEOSTAT  COMPANY,  of  Chicago,  asks  The 
Electrical  World  to  say  that  it  is  not  the  company  referred  to  in  the  circular 
letter  sent  out  some  little  time  ago  by  the  Cutler-Hammer  Manufacturing 
Company,  of  the  same  city,  to  the  effect  that  a  certain  Chicago  manufacuring 
company  was  about  to  put  upon  the  market  a  rheostat  an  exact  duplicate  of 
its  own  and  an  infringement  of  its  patents  Nos.  418,678,  issued  January  7,  1890, 
and  368,804;  issued  August  23,  1887.  The  letter  states  that  the  circular  letter 
referred  to  an  entirely  diftcrent  manufacturing  company  in  Chicago.  The 
Raster  Company  adds  that  it  has  acquired  a  legal  right  to  the  use  of  patent  No. 
577,036,  issued  to  Mr.  Charles  D.  Jenney,  on  February  14,  1897,  for  an  electrical 
switch  as  applied  to  an  automatic  motor  starting  box.  The  Raster  Company 
says  that  this  Jenney  patent  has  been  held  by  the  United  States  Court  in 
Indiana,  in  a  case  heard  October  29,  1897,  to  be  valid  and  not  infringe  the 
Cutler-Hammer  rights  in  any  way.  Purchasers,  therefore,  it  is  claimed,  run 
absolutely  no  risk  in  handling  any  of  the  Raster  Company's  goods,  as  its  pat- 
ents are  valid  and  fundamental,  and  as  it  has  the  legal  right  to  the  use  of 
patent  No.  577,036. 

Business  IFlotices. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 

Company,  g-15   Murray   Street,   New   York   City.  W* 

HAWAII  AND  THE  PHILIPPINES.— Send  4  cents  (in  stamps)  for  an 
illustrated  booklet  issued  by  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  the 
direct  route  across  the  American  continent  to  the  new  trans-Pacific  posses- 
sions of  the  United  States.  Full  of  latest  reliable  information  and  valuable  for 
reference.  Can  be  used  as  a  text  book  in  school.  .  Address  William  Kelly,  Jr., 
G.  E.  P.  A,,  381  Broadway,  New  York. 


UNITED  STATES  PATENTS  ISSUED  OCTOBER  4.   1S9S. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

6ii,6di.  ELECTRIC  ARC  LAMP;  S.  Bergmann.  of  New  York,  N.  Y.  App. 
filed  July  10,  1897.  An  adjustable  electrical  resistance,  consisting  of  a  series 
of  resistance  coils  arranged  in  one  or  more  loops,  and  a.  movable  metallic 
clamp  engaging  the  two  portions  of  the  loop  and  capable  of  adjustment  along 
said  loop,  whereby  a  greater  or  less  portion  of  said  loop  of  resistance  coils 
may  be  cut  out  of  the  circuits,  substantially  as  described. 

611,638.  SIGNAL  APPARATUS;  H.  G.  Leopold,  of  New  York,  N.  Y.  App. 
filed  Sept.  3,  1897.  In  a  signaling  system,  the  combination  of  a  controller, 
a  signaling  circuit,  a  series  of  order  signals,  located  at  a  distance  and  in 
shunt  relation  to  said  circuit;  a  telltale  device  included  in  said  circuit,  and 
located  at  the  sending  station;  an  open  circuit  around  the  controller;  a 
recording  device  and  a  series  of  devices  corresponding  in  number  with 
the  order  signals  and  adapted  to  be  actuated  by  the  current  traversing  the 
signal  circuit  to  close  said  open  circuit  around  the  controller  and  energize 
the  recording  device. 

611,707.  ELECTRICAL  CONNECTOR;  J.  Pedriali,  of  Brussels,  Belgium. 
App.  filed  March  30,  1898.  An  electrical  connector,  consisting  of  male  and 
female  parts,  the  former  consisting  of  a  handle  of  insulating  material  pro- 
vided with  a  plug  projecting  therefrom,  and  carrying  at  its  extremity  an 
enlargement  or  head,  and  the  latter  consisting  of  a  hollow  plug  or  insulat- 
ing material,  and  containing  a  U-shaped  spring,  the  extremities  of  which  are 
provided  with  contact  plates  between  and  beyond  which  the  head  of  the 
plug  passes,  said  U-shaped  spring  being  reinforced  by  other  springs  located 
each  side  thereof,  substantially  as  described. 

611,719.  ELECTRICAL  CIRCUIT  CONTROLLER;  N.  Tesla,  of  New  York. 
N.  Y.  App.  filed  Dec.  lo,  1897.  The  combination  with  a  closed  receptacle, 
of  a  circuit  controller  contained  therein,  and  surrounded  by  an  inert  insulat- 
ing medium  under  pressure! 

611,722.  ELECTRIC  MEASURING  INSTRUMENT;  Ed.  Weston,  of 
Newark,  N.  J.  App.  filed  Jan.  10,  1898.  In  an  electrical  measuring  instru- 
ment, provided  with  a  movable  coil,  pivot  supporting  plates  having  axially 
drilled  holes,  in  combination  with  pivot  pins  or  bearings  secured  therein 
by  forcing  them  endwise,  substantially  as  described. 

6U.723.  INDEX  NEEDLE  OR  HAND  FOR  ELECTRICAL  MEASURING 
INSTRUMENTS;  Ed.  Weston,  of  Newark.  N.  J.  App.  filed  Jan.  10,  1898. 
A  pointer  for  an  index  needle,  constructed  of  thin  sheet  metal,  having  sub- 


stantially the  contour  shown  and  a  raised  stiffening  of  substantially  the 
same  contour. 

611,724.  ELECTROMETER;  Ed.  Weston,  of  Newark,  N.  J.  App.  filed  Feb. 
14,  189S.  In  an  electrometer,  a  hollow  pivot  shaft,  having  secured  thereto 
an  electrostatic  armature  or  needle  and  an  indicating  needle,  the  indicating 
needle  being  electrically  insulated  from  the  shaft,  substantially  as  de- 
scribed. 

611,752.  TROLLEY  EAR;  H.  Geisenhoner,  of  Schenectady,  N.  Y.  App.  filed 
July  15,  1S98.  A  trolley  ear,  which  is  secured  to  the  trolley  wire  by  com- 
pressing the  metal  forming  the  wire  around  the  ear. 

611,760.  SURFACE  CONTACT  RAILWAY  SYSTEM;  W.  B,  Potter,  of 
Schenectady,  N.  Y.  App.  filed  Nov.  29,  1897.  In  a  surface  contact  railway, 
a  feeder,  sectional  conductors  or  studs  arranged  in  two  sets,  one  furnishing 
current  to  the  motor,  the  other  upon  the  negative  side  of  the  system,  and 
electromagnetic  connecting  switches;  in  combination  with  a  movable  vehicle 
varying  motors,  sliding  contacts  upon  the  vehicle  for  each  of  the  sets  of 
sectional  conductors,  a  testing  contact  in  the  line  of  positive  studs  and  in 
circuit  with  a  circuit-breaker  upon  the  vehicle  in  the  main  motor-lead,  and 
an  indicating  device  actuated  by  the  said  circuit-breaker. 

611,766,  DEVICE  FOR  SUSPENDING  ARC  LAMPS;  J.  Borka,  of  Buffalo, 
N.  Y.  App.  filed  March  4,  189S.  A  device  for  suspending  an  electric  lamp 
from  a  pole  consisting  of  a  plate  removably  secured  to  the  pole,  sockets 
integral  with  the  plate,  a  cylindrical  rod  removably  secured  in  such  sockets, 
a  pair  of  tubular  supporting  arms  journaled  upon  the  cylindrical  rod  out- 
side of  its  sockets,  a  casing  integral  with  the  plate  and  between  the  sockets, 
a  pulley  journaled  in  such  casing,  a  frame  in  which  the  outer  ends  of  the 
tubular  supporting  arms  are  connected,  a  pulley  in  such  frame,  a  tie  rod 
secured  at  one  end  to  such  frame  and  removably  secured  at  its  other  end  to 
the  pole,  and  a  cord  passing  over  both  pulleys  for  operating  the  suspended 
lamp,  all  combined  and  operating  substantially  as  stated. 

611,778.  ELECTRIC  RAILWAY;  J.  B.  Entz,  of  Philadelphia.  Pa.  App.  filed 
Dec.  21,  1895.  In  an  electric  railway,  the  combination  of  a  rotary  trans- 
former having  its  alternating  current  end  adapted  to  develop  the  average 
power  required  for  driving  a  motor  car  or  locomotive,  and  having  its  direct 
current  end  connected  with  a  storage  battery,  which  compensates  for  varia- 
tions from  the  average  load,  a  motor  car  or  locomotive  carrying  said  ap- 
paratus and  having  its  driving  wheels  mechanically  connected  with  the 
rotary  transformer  power  station  apparatus   generating  alternating  current 
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and  having  line  or  working  circuit  connections  extending  along  the  railway, 
converters,  means  for  supplying  current  from  said  line  or  working  circuit  to 
the  alternating  current  end  of  the  transformer,  and  devices  for  including 
and  excluding  the  rotary  transformer  in  and  from  the  line  or  working  cir- 
cuit, whereby  the  alternating  current  on  the  line  or  working  circuit  and  on 
the  power  station  apparatus  is  kept  uniform,  thus  permitting  of  the  installa- 
tion of  the  latter  for  the  average  load,  substantially  as  described. 

611,809.  ELECTRIC  METER;  S.  Evershed,  of  London,  Eng.  App.  filed  Dec. 
21,  1897.  In  a  motor  meter,  a  vertical  rotative  axle,  a  self-actuated  count- 
ing train,  and  means  upon  the  said  axle  to  control  the  speed  or  escape- 
ment of  said  train,  substantially  as  described. 

611,821.  ELECTRIC  RAILWAY  CONDUIT  AND  TROLLEY;  J.  H.  Robert- 
son, of  New  York,  N.  Y.  App.  filed  Oct.  20,  1896.  The  combination  with 
a  box  fixed  to  a  car  and  box  frame,  having  a  laterally  yielding  connection 
with  said  box  and  provided  with  contact  plates,  of  a  trolley  arm  provided 
with  yielding  contact  pieces  and  means  for  removably  connecting  the  trolley 
arm  with  said  yielding  box  frame. 

6ji,822.  ELECTRIC  TIME  SWITCH;  F.  M.  Schmidt,  J.  H.  Gerry  and  W.  S. 
Barstow,  of  New  York,  N.  Y.  App.  filed  Nov.  18,  1897.  In  a  system  of 
electrical  distribution,  the  combination  with  an  electric  supply  circuit  and 
an  electric  consumption  circuit,  of  a  switch  controlling  the  supply  current 
to  the  latter  circuit  and  an  electric  self-winding  clock  energized  from  said 
Eupply  circuit,  and  controlling  the  operation  of  said  switch  to  open  and 
close  the  safe. 

;50.  ELECTROMAGNETIC  ENGINE;  P.  B.  Watson,  of  Philadelphia,  Pa. 
App.  filed  May  9,  1898.  In  an  electromagnetic  engine,  a  casing  or  housing, 
consisting  of  an  upper  and  lower  compartment,  a  horizontal  intermediate 
division  wall  or  partition  therebetween,  bearing  on  said  partition  a  shaft 
mounted  in  said  bearings,  an  armature  adapted  to  rock  in  unison  with  said 
shaft,  field  magnets  arranged  in  pairs  in  said  upper  and  lower  compart- 
ments, the  heels  or  ends  of  said  magnets  being  inclined  to  each  other,  the 
heels  of  the  upper  pair  of  magnets  diverging  upwardly  and  the  heels  of  the 
lower  pair  of  said  magnets  diverging  downwardly,  a  cut-off  having  connec- 
tions common  thereto  to  said  batteries  and  magnets,  said  cut-off  having  a 
lever,  a  contact  on  either  side  of  said  lever,  conductors  leading  from  said 
contact  to  said  magnets,  the  latter  having  conductors  common  thereto,  a 
slotted  link  or  pitman  adapted  to  be  actuated  in  unison  with  said  armature, 
the  reciprocation  of  said  link  being  imparted  to  said  lever  and  crank  shaft, 
and  a  pitman  common  to  said  crank  shaft  and  to  an  extremity  of  said 
armature. 

,869.  AUTOMATIC  SWITCH  APPARATUS;  A.  Schlatter,  of  BudaPesth, 
Austria-Hungar>-.  App.  filed  Sept.  21,  1897.  An,  automatic  transformer 
switch  apparatus  having  a  switch  lever  and  a  controlling  electromagnet 
therefor,  in  combination  Vith  an  auxiliary  magnet  whose  armature  is  pro- 
vided with  a  catch  for  holding  the  switch  lever,  and  whose  circuit  is  con- 
nected with  the  circuit  through  said  switching  electromagnet,  and  a  resist- 
ance included  in  the  said  circuit  of  such  a  nature  that  its  value  is  reduced 
on  heating,  substantially  as  described. 
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6riAM-  SIGNALING;  J.  P.  Coleman,  of  Edgcwoor!  Park,  I'a.  App.  filed 
Jan.  3,  189B.  In  a  niKnat  apparatui,  the  comhinalion  of  a  nignnl  having  a 
biat  to  danger  position,  a  motor  for  clearing  the  iignal,  an  cicctricnily  con- 
trolled ilot  mcchani»m  for  dctachalily  connecting  the  motor  to  the  algnni, 
the  icvcral  paru  of  tuch  slot  mcchaniom  being  contilructcd  to  that  each 
will  141  ,   move  out  of  it*  holding  poHliion  on  the  dc  energizing  of 

(he  V  ■■  slot,  •ubfttanlially  a»  described. 

fiM.«//7.  M  i<  iKlf  SIGNAL  DEVICE  FOK  RAILWAYS;  T.  Dube.  of 
Pari*.  France.  App.  filed  Dec.  6,  1897.  An  electric  signal  fur  railways  con- 
itsting  of  the  railscctiofli  overlapping  one  another,  two  series  of  electrical 


conductors  extended  along  parallel  to  the  rails,  two  sources  of  electric  sup- 
ply carried  by  each  locomotive,  each  having  its  circuit  formed  through 
trolley  wheeU  carried  by  the  locomotive  engaging  respectively  with  one  of 
the  electric  conductors,  current  reversing  mechanism  carried  by  each  loco* 
motive  and  interposed  in  the  same  circuit  whereby  alternating  currents  are 
sent  through  this  circuit,  and  an  electric  bell  carried  by  each  locomotive 
and  interposed  within  said  circuit,  the  other  circuit  being  so  arranged  that 
the  trolley  wheels  traveling  in  one  direction  have  a  reverse  polarity  from  the 
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trolley  wheel  traveling  in  the  opposite  directions,  and  an  electric  bell  car- 
ried by  each  locomotive  and  interposed  in  this  circuit,  substantially  as  de- 
scribed. 

611,902.  APPAR.\TUS  FOR  ADJUSTING  PHASES  OF  ALTERNATING 
CURRENTS;  Johannes  H.  F.  Gorges,  Berlin,  Germany.  App.  filed  Dec. 
27,  1897.  The  combination  with  a  source  of  alternating  current  of  a  se- 
ries circuit  wherein  the  current  flowing  is  derived  from  said  alter- 
nating current  and  substantially  coincides  in  phase  therewith,  a 
Wheatstone  bridge  circuit  having  branches,  a  circuit  bridge  across  the 
terminals  of  said  Wheatstone  bridge  circuit,  resistances  included  in  the 
sides  of  said  Wheatstone  bridge  circuit,  and  phase  modifying  means  in- 
cluded in  the  sides  thereof. 

611,919.  TELEGRf\PH  KEY;  F.  E.  Lewis,  of  Jefferson,  Tex.  App.  filed  Dec. 
2,  1897.  The  key  base,  the  upright  bearing  posts,  and  the  key  lever  spring 
stamped  from  sheet  metal  and  bent  to  proper  shape,  substantially  as  de- 
scribed. 

611,927.  MULTIPLE  RATE  METERING  SYSTEM;  F.  T.  Mclntyre,  of 
Washington,  D.  C.  App.  filed  March  25,  189S.  In  a  multiple  metering 
system  of  electrical  distribution,  the  combination  with  two  independent 
meters  having  their  register  controlling  elements  connecied  in  independent 
branches,  or  the  distributing  mains  of  independent  control  wires  connect- 
ing said  branches  with  the  distant  central  or  control  station,  and  a  switch 
mechanism  for  completing  the  circuit  through  one  or  the  other  of  said 
control  wires  and  meter  in  circuit    therewith,  substantially  as  described. 

611,943.  RAIL\\'AY  SIGNALING;  K.  G.  Schreudcrn,  of  Edgewood  Park,  Pa. 
App.  filed  Jan.  3,  1898.  In  a  signaling  apparatus,  the  combination  of  signals, 
a  motor  for  shifting  said  signals,  independent  connections  from  the  signals 
to  the  motor,  a  lock  for  holding  each  signal  in  clear  position,  a  magnet  con- 
trolling each  signal  connection  and  lock,  and  a  track  circuit  controlling  the 
circuits  of  the  motor  and  of  the  controlling  magnets. 

611,970.  METHOD  OF  AND  MEANS  FOR  CONTROLLING  ENERGY 
DELIVKKEI)  TO  TRANSLATING  DEVICES;  II.  P.  Leonard,  of  East 
Orange,  N.  J.  App.  filed  Jan.  21,  1896.  In  a  system  of  electrical  distribu- 
tion, the  combination  with  the  main  conductors,  each  having  a  practically 
constant  but  different  potential,  an  c.  m.  f.  producing  device  connected 
therewitli  which  develops  a  constant  intermediate  potential,  a  variable  c.  m. 
f.   producing  device  having  one  terminal   connecied   to   the  constant   inter- 
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meclinte  putcnlinl,  ami  «  contluclor  extending  from  llic  olhcr  terminal  ol 
rniicl  vnrinhlc  c.  m.  f.  prndiicing  device,  t>ctwccn  which  and  one  of  the  mnin 
condtjciorii  traniihiting  devices  fire  ndnpted  tu  be  connected  rtuhiiniuially 
»fi  deiirril>ed. 

Cum*.  AUTOMATIC  SWITCHING  AND  TKI.KI'IK  INK  SYSTKM;  I,.  G. 
NilRon,  of  Sioux  City,  In.  App.  ftled  Mnrcli  g.  1896.  In  a  hox  adiipted  to 
tr.inMniit  electricul  {mpidNcn,  conHiHling  uf  nn  encnpe  wheel,  n  balance,  two 
ulidnble  pallet!  adapted  to  Impart  an  oiicillatury  movement  to  th«  balanct 
by  being  screwed  upon  by  th«  eieap*  wheel. 
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INCANDESCENT  LAMPS  FOR  NIGHT  DECORATIONS. 

With  the  constantly  increasing  facihties  for  obtaining,  wiring  and 
erecting  large  numbers  of  incandescent  lamps,  more  and  more 
elaborate  signs,  arches  and  other  decorations  illuminated  by  hun- 
dreds or  thousands  of  lamps  each  are  constructed  for  temporary 
use  during  special  celebrations  and  torn  down  after  a  few  days' 
service.  Notable  among  the  recent  illuminations  of  this  kind  were 
the  effects  obtained  at  Cincinnati  at  the  recent  Grand  Army  reunion 
and  at  Pittsburg  at  the  more  recent  conclave  of  the  Knights 
Templar.  An  illustrated  description  of  the  latter  may  be  found 
on  other  pages,  and  is  worthy  of  careful  attention  on  the  part  of 
those  who  have  charge  of  the  work  for  the  various  peace  jubilees 
about  to  take  place,  in  which  such  efifects  will  be  the  central  feature 
of  the  display. 


It  is  remarkable  how  perfectly  the  incandescent  lamp  adapts  it- 
self to  this  service.  The  desired  efifect  is  not  intensity  of  illumi- 
nation; if  it  were,  the  arc  light  would  be  more  satisfactory  than  the 
incandescent,  which  is,  as  every  one  knows,  not  the  case;  nor  is  the 
efifect  wanted  a  perfect  distribution  of  light.  Transparencies  with 
the  lights  concealed  behind  them  and  giving  a  solid  illumination 
are  not  as  satisfactory  as  the  uncovered  bulbs.  The  separate  and 
distinct  dots  of  light,  outlining  graceful  figures,  give  a  mental  im- 
pression that  is  half  unconsciously  expressed  by  observers  of  dis- 
plays of  this  kind,  who  speak  of  them  as  like  a  scene  from  fairy- 
land. It  is  probable  that,  as  the  efifect  is  not  one  of  intensity  of  il- 
lumination but  of  its  division  into  a  large  number  of  distinct 
points,  lamps  of  a  lower  candle  power  would  give  just  as  satis- 
factory an  effect  with  a  correspondingly  smaller  consumption  of 
power;  butyas  the  cost  of  power  is  a  small  feature  in  this  work,  the 
cost  of  construction  being  far  greater,  any  saving  made  in  this 
way  would  be  a  small  one. 


CARBIDE  FURNACES. 

The  development  of  the  electric  furnace  has  been  greatly  accel- 
erated during  the  last  two  years  by  its  practical  applications  on  a 
large  scale,  notably  to  the  production  of  calcium  carbide.  It  has 
been  well  said  of  the  electric  furnace  that  it  gives  mankind  a  new 
chemistry.  The  relative  magnitudes  of  chemical  affinities  are  trans- 
posed at  the  higli  temperatures  obtainable  in  this  manner,  and  com- 
pounds extremely  stable  at  ordinary  temperatures  are  dissociated 
and  others  of  far  smaller  heat  of  combination  formed.  This  gives 
a  means  of  tearing  apart  elements  that  cling  to  each  other  with 
great  tenacity  and  reassociating  them  into  other  compounds  quite 
unstable  at  low  temperatures,  and  hence  giving  strong  chemical 
reactions  even  with  otherwise  inert  substances.  Notable  among 
such  reactions  is  the  production  of  calcium  carbide  from  lime  and 
carbon.  At  the  temperature  of  the  arc  the  attraction  of  the  oxygea 
and  the  calcium  within  the  lime  is  overcome  by  the  attraction  of 
carbon  for  both,  resulting  in  the  formation  of  calcium  carbide  and 
carbon  monoxide.  When  reduced  to  ordinary  temperatures  the 
calcium  and  the  carbon  of  the  former  have  so  little  attraction  for 
each  other  that  they  greedily  attack  water  to  form  more  stable 
compounds,  among  them  the  valuable  illuminating  gas  acetylene. 


The  problems  set  before  the  designer  of  carbide  furnaces  are  sev- 
eral. First,  perhaps,  is  the  difliculty  of  making  the  electric  arc, 
or  more  properly  current,  as  the  compound  in  a  carbide  furnace  is 
a  conductor,  leave  the  path  through  the  smelted  product  and  attack 
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fresh  unhealed  mixture.  This  is  due  to  the  fact  that  the  liquefied 
product  is  a  better  conductor  than  the  powdered  constituents.  The 
arc  thus  tends  to  cling  to  the  very  path  where  it  is  not  wanted. 
Many  ingenious  devices  for  overcoming  this  tendency  are  described 
in  the  article  by  Mr.  F.  Jarvis  Patten,  on  another  page. 


contact   absolutely   short-circuiting   the    line     through    any   switch 
which  may  fail  to  open  when  the  car  leaves  it. 


Another  problem  is  the  design  of  a  furnace  for  continuous  op- 
eration. A  limited  run  on  an  initial  charge  necessitates  a  waste 
of  considerable  heat — and  electrically  developed  heat  is  valuable — 
every  time  the  furnace  is  charged  in  raising  and  lowering  the  tem- 
perature of  the  apparatus.  The  voltage  also  must  be  varied  dur- 
ing the  run,  starting  very  low  when  the  arc  is  struck  by  bringing 
the  electrodes  together,  and  means  must 'be  provided  for  switching 
and  controlling  the  voltage  of  currents  and  powers  quite  difficult  to 
manage.  Many  continuous  furnaces  have  been  devised,  but  all  the 
difficulties  with  apparatus  fitted  to  withstand  this  high  tempera- 
ture are  not  yet  surmounted. 

Another  important  consideration  in  the  design  is,  of  course,  the 
heat  insulation  of  the  furnace,  for,  as  noted  above,  the  heat  is  cost- 
ly and  its  tendency  to  radiate  is  great,  owing  to  the  high  tempera- 
ture. One  furnace,  designed  by  Pictet,  attempts  also  a  saving  by 
heating  the  raw  material  first  to  as  high  a  temperature  as  possible 
by  less  e.xpensive  sources  of  heat  than  the  electric  current,  the  elec- 
tric furnace  proper  raising  them  then  to  its  own  high  temperature. 


STREET  TRACTION  WITH  SURFACE  CONTACTS. 

Objections  to  the  overhead  trolley  on  the  score  of  appearances, 
and  to  the  open  conduit  on  the  score  of  expense,  will  undoubtedly 
give  a  tremendous  demand  for  the  first  really  successful  closed 
conduit  or  sectional-conductor  surface-contact  system.  Each  such 
system  requires  a  switch  for  every  few  yards  of  track,  and  the  one 
essential  requirement  to  success  not  yet  fulfilled  is  the  high  de- 
gree of  reliability  of  this  switch.  The  tendency  in  this  line,  as  evi- 
denced by  Patent  Office  records  and  a  few  practical  trials,  is  toward 
a  switch  operated  by  an  electromagnet,  and  a  device  of  this  type, 
interesting  because  of  its  ingenious  novelty,  is  described  in  a  paper 
read  before  the  British  Association  by  Prof.  S.  P.  Thompson  and 
reprinted  on  other  pages  of  this  issue.  Mercury  contact  is  used, 
and  the  break  is  made  under  oil. 


The  switch  itself  seems  to  have  the  desired  element  of  simplicity, 
but  the  complete  arrangement  is  open  to  several  criticisms.  Among 
them  is  thaf  which  applies  to  all  systems  depending  for  their  opera- 
tion of  the  electromagnetic  switches  on  current  supplied  from  the 
power  house,  which  is  that,  once  the  car  has  become  disconnected 
from  the  source  of  power  for  any  reason  whatever — as  an  imperfect 
contact  or  faulty  switch — it  is  henceforth  helpless  and  cannot  op- 
erate the  next  or  any  switch  in  advance.  The  opening  of  a  cir- 
cuit breaker  at  the  power  station  would,  with  such  a  system,  ren- 
der every  car  absolutely  helpless  and  unable  to  get  further  com- 
munication with  the  live  feeder.  For  this  reason  any  system  de- 
pendent on  electrically  operated  switches  to  be  worthy  of  serious 
consideration  must  carry  on  the  car  a  source  of  current — preferably 
storage  batteries.  This  also,  unless  of  500  volts'  pressure,  necessi- 
tates another  auxiliary  rail  or  set  of  contact  buttons  to  conduct  the 
low-voltage  current  to  the  switch  magnets. 


The  switch  described  has  an  ingenious  arrangement  for  ground- 
ing its  exposed  contact  in  case  it  fails  to  open  the  circuit  when  the 
car  leaves  it.  Unfortunately,  this  grounding  device  provides  only 
for  the  inaction  o(  one  of  its  two  moving  parts,  and  in  rase  both  fail 
to  restore  to  the  normal  position  the  exposed  contact  may  remain 
"alive."  A  belter  device,  which  has  often  been  proposed  in  this 
country,  is  a  simple  ({rounded  contact  carried  by  the  car  and  fol- 
lowing at  a  proper  distance  the  main  shoe  or  skate,  this  grounded 


The  study  of  these  switches  is  valuable  on  the  part  of  electric 
railway  designers,  as  it  is  more  than  probable  that,  by  a  combina- 
tion of  the  good  elements  of  the  many  imperfect  devices  designed, 
there  may  soon  be  attained  a  switch  sufficiently  reliable  for  the  suc- 
cessful operation  of  surface-contact  roads. 


SPEED  VARIATIONS  IN  ALTERNATINQ-CURRENT  nOTORS. 

The  control  of  the  speed  of  alternating-current  motors  is  more 
difficult  than  that  of  direct-current  motors,  as  all  types  of  the 
former,  if  designed  for  high  efficiency,  must  be  run  with  a  periph- 
eral velocity  approximating  synchronism,  there  being  no  means 
of  varying  this  materially  and  maintaining  efficient  working  by  a 
variation  of  the  impressed  or  counter  e.  m.  f.  as  in  the  direct-cur- 
rent machine.  With  synchronous  motors  the  speed  must  abso- 
lutely be  maintained  the  same  in  cycles  per  second  as  that  of  the 
generators,  and  the  only  way  of  affecting  the  speed  of  the  motors 
is  to  vary  that  of  the  generators,  a  plan  sometimes  used  where 
one  large  motor  is  driven  by  its  own  special  generator.  With  in- 
duction motors  a  method  of  changing  the  speed  in  a  ratio  of  two 
to  one,  which  has  often  been  proposed  but  never  practically  used, 
consists  of  rearranging  the  windings  by  some  suitable  form  of 
controller,  so  as  to  give  one-half  the  number  of  slots  per  pole  in 
one  controller  position  that  are  given  in  the  other.  This  can  be  ef- 
fected, for  example,  in  a  motor  which,  when  working  at  full  speed, 
has  four  slots  per  pole  per  phase,  by  so  rearranging  the  windings 
for  half  speed  as  to  give  two  slots  per  pole  per  phase.  This  gives 
one-half  the  angular  velocity  of  the  rotating  field  with  the  same 
frequency,  and  consequently  one-half  the  speed  of  the  motor.  The 
motor,  however,  if  built  for  efficient  running  and  a  satisfactory 
economy  of  material  per  output  for  one  speed,  does  not  give  the 
same  good  results  as  the  other.  Still  another  method  of  getting  a 
speed  variation  in  the  same  single  ratio  is  that  known  as  the  tan- 
dem-multiple control,  which  is  applicable  to  two  motors  driving  the 
same  load,  this  method  calling  for  a  wound  secondary  on  one 
motor  with  the  same  number  of  turns  per  phase  as  the  primary, 
the  half  speed  being  obtained  by  connecting  this  wound  secondary 
with  the  primary  of  the  second  motor,  the  alternating-current 
supply  being  connected  with  the  primary  of  the  first  motor.  With 
the  motors  running  at  half  speed  the  wound  secondary  becomes 
the  source  of  alternating  currents  with  one-half  the  frequency  of 
those  impressed  upon  its  primary,  these  alternating  currents  enter- 
ing the  primary  of  the  second  and  tending  to  drive  its  secondary 
also  at  one-half  speed,  minus  the"  normal  slip.  This  system  has 
been  proposed  especially  for  traction  work,  but  a  serious  difficulty 
is  the  extremely  low  power  factor  of  the  current  when  the  motors 
are  running  in  the  tandem  position.  The  magnetizing  current  is 
the  same  as  that  required  for  the  two  motors  in  parallel,  and  the 
energy  current  is  for  the  same  torque — one-half  of  tliat  required 
when  running  witli  the  machines  in  parallel. 


The  induction  motor  is  also  cai)able  of  other  and  less  efficient 
forms  of  speed  control,  that  most  widely  used  being  the  insertion 
of  variable  resistances  in  llie  sccomlary,  wliich  gives  speed,  torque 
and  efficiency  characteristics  closely  comparable  with  those  of  di- 
rect-current shunt  machines  controlled  with  armature  resistance. 


lilectrolytic  Corro»ion  of  Underground  Piping. 


Arcording  to  I'rofissor  Flcininn,  .iboul  one  ampere  week  will, 
ihcorclically,  corrode  cleclrolylically  about  one  cubic  inch  of  iron. 
In  cxpcrimcnlH  imitating  as  closely  as  possible  tlic  conditions  of 
underground  iron-pipe  systems  and  electric  railway  returns  the 
actual  corrosion  was  nearly  three  times  this,  owing  i)robably  to  local 
action. 
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The  Illumination  at  the  Knights  Templar  Conclave. 


ROBABLY  the  most  elaborate  and  ex- 
tensive electrical  illumination  of 
streets  ever  attempted  was  that  car- 
ried out  in  Pittsburg  at  the  recent 
conclave  of  the  Knights  Templar,  Oc- 
tober 11-14.  The  desire  to  surpass  all 
previous  records,  a  strong  local  pa- 
triotism and  the  reputation  of  Pitts- 
burg as  an  electrical  centre  were  some 
of  the  motives  for  undertaking  this 
most  elaborate  display. 

The  main  feature  of  the  display  was 
a  series  of  metal  skeleton  arches, 
twenty-nine  in  number,  spanning 
.  Fifth  Avenue  in  Pittsburg,  and  its  ex- 
tension into  Allegheny.  These  arches 
were  in  two  general  styles,  one  called 
the  quadruple,  of  which  there  were 
ten.  springing  from  the  four  curb  cor- 
ners of  the  street  crossings  to  a  com- 
mon point  overhead,  and  the  other,  or 
single  style,  spanning  the  street  at 
points  between  the  street  corners.  These  arches  are  of  a 
strictly  temporary  character,  and  will  be  scrapped  as  soon 
as  their  present  service  is  completed,  so  that  their  construc- 
tion for  maximum  economy  of  material  and  labor  was  rath- 
er an  interesting  problem.  They  were  made  up  in  general  of  a 
single  wrought-iron  pipe  sprung  from  supporting  columns  bolted  to 
a  base  plate  on  the  curb,  with  small  arches  or  loops,  also  of  iron 
pipe,  and  more  elaborate  figures  at  the  apex.  The  latter  were  of 
frame  construction  and  of  four  different  styles,  showing  different 
appropriate  symbolic  designs,  among  them  the  various  crosses, 
shield,  crown,  etc.,  of  Masonic  significance.  These  centre  pieces 
were  on  the  single  arches  constructed  in  one  plane,  but  on  the  quad- 
ruple arches  were  made  up  in  the  form  of  four  similar  designs  ar- 
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tion  of  the  Allegheny  County  Light  Company,  a  description  of 
which  has  previously  appeared  in  these  columns.*  Each  arch  was 
supplied  with  current  by  a  specially  installed  transformer,  that  for 
quadruple  arches  being  of  375  lights  capacity,  4nd  for  a  single  arch 
of  150  lights  capacity.  The  number  of  lights  varied  from  125  to  i6s 
on  the  single  arches  and  from  350  i6-cp  lamps  to  450  of  10  candle 
power  on  the  quadruple  arches.  In  the  downtown  district,  where 
the  lighting  mains  are  placed  underground,  the  transformers  were 
mounted  aloft  on  wooden  poles,  either  those  for  supporting  the  reg- 
ular arc  lights,  or,  in  case  these  were  not  available,  special  poles,  the 
transformers  themselves  being  of  the  indoor  type  protected  with 
rubber  covers.  Besides  these  arches  the  same  company  supplied 
almost  all  of  the  elaborate  private  display  signs,  the  total  additional 
load  due  to  the  conclave  being  estimated  by  Superintendent  W.  J. 
Hunker  at  about  3500  horse-power,  making  the  evening  peak  of  the 
combined  arc  and  incandescent  service  in  the  two  stations  almost 
Qooo  horse-power.  The  rated  engine  and  generator  capacity  was 
sufficient  to  carry  this,  but  the  boilers,  which  are  of  the  Babcock  & 
Wilcox  make,  were  loaded  50  per  cent,  above  their  rating.  These 
boilers  are  fitted  with  Roney  mechanical  stokers,  and  the  fact  that 
there  was  no  apparent  crowding  or  priming,  and  that  a  greater  load 
could  have  been  carried,  is  a  good  answer  to  the  argument  that  me- 
chanical stokers  reduce  the  overload  capacity  of  a  boiler.  It  should 
be  stated,  however,  that  one  reason  for  the  ease  with  which  these 
boilers  held  this  load  is  probably  the  care  taken  in  cleaning  the  boil- 
ers of  the  large  Twelfth  and  Etna  Street  station.  Here  two  men 
are  kept  at  work  continuously,  blowing  the  soot  from  the  tubes,  and 
a  regular  boiler-cleaning  crew  is  always  at  work  cleaning  the  water 
surfaces.  Of  the  eighteen  boilers,  two  are  shut  down  every  Satur- 
day night,  allowed  to  cool  over  Sunday,  and  cleaned  thoroughly 
from  steam-drum  to  blow-off  by  the  crew  during  the  whole  of  the 
following  week.  Thus  the  round  of  the  eighteen  boilers  is  made  in 
nine  weeks'  time. 

The  most  beautiful  illuminated  piece  in  the  whole  display  was  a 
triumphal  arch  erected  by  the  city,  spanning  Sixth  Avenue  in  front 
of  the  building  occupied  by  the  Department  of  Public  Safety.  This 
arch   was  built  and  wired  complete  by  the   Electrical   Bureau,  the 
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Photographic  Reproduction  of  Quadruple  and  Single  Arches. 


Tanged  on  the  four  sides  of  a  square,  facing  the  four  street  direc- 
tions. The  arches  were  constructed  by  the  Pittsburg  Ornamental 
Iron  Works,  of  Allegheny,  the  electrical  work  being  done  by  the 
Carter  Electrical  Company,  of  Pittsburg,  and  the  lamps  and  cur- 
rent were  supplied  by  the  Allegheny  County  Light  Company.  The 
electrical  work  was  simple,  the  fixtures  consisting  of  porcelain  wall 
receptacles  wired  to  the  iron  piping  or  wooden  frame  and  supplied 
with  current  through  rubber-covered  wire.  Over  7000  Sawyer- Man 
SO-volt  lamps  with  Sawyer-Man  bases  were  used  in  this  work. 

The  arches  were  built  and  wired  in  sections,  each  consisting  of 
one-half  of  a  single  arch,  or  one-quarter  of  a  quadruple  arch,  the 
erection  of  these  sections  being  quite  simply  effected  by  joining 
them  at  the  top  of  the  arch  and  mounting  the  central  figure.  The 
work  was  complicated  somewhat  by  the  fact  that  the  arches  spanned 
the  trolley  wires  with  only  a  few  feet  of  clearance.  They  were  heav- 
ily guyed  to  prevent  their  falling,  and  gave  remarkably  little  trouble 
considering  the  haste  and  low  cost  of  the  construction. 

The  current,  as  above  stated,  was  supplied  by  the  large  central  sta- 


work  being  under  the  immediate  supervision  of  Chief  Morris  W. 
Mead.  The  arch,  a  night  view  of  which  appears  in  the  accompany- 
ing supplement,  was,  of  course,  of  wood,  the  lower  part  being 
boarded  up  and  covered  with  canvas,  the  upper  part  being  lathed 
and  finished  with  mortar,  the  whole  being  painted  white.  Hand- 
some appropriate  staff  decorations  and  two  large  paintings  of  ap- 
propriate scenes  added  to  the  beauty  of  the  arch  by  day,  while  at 
night  it  was  illuminated  by  1685  incandescent  lights  supplied  with 
current  from  the  isolated  plant  of  the  adjacent  building.  Unfortu- 
nately but  a  poor  idea  of  the  beauty  of  this  work  can  be  given  in  an 
illustration,  as  the  softness  of  the  illumination  and  the  charm  of  the 
various  colors  cannot  be  reproduced.  The  whole  suggested  the 
advisability  of  fitting  permanent  marble  arches  of  this  type  with  illu- 
minating equipments  for  use  either  on  special  occasions  or  regu- 
larly. 

The  streets  of  Pittsburg  were  a  blaze  of  electrical  signs,  largely  of 
appropriate  symbolic  figures,  of  which  the  largest,  and  perhaps  the 
•See  The  Electrical  World  of  November  »,  1897. 
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largest  single-set  piece  ever  constructed,  was  a  mammoth  Cliristian 
cross  on  the  tower  of  the  court  house.  This  great  cross,  which  is 
shown  in  one  of  the  supplemental  illustrations,  and  also  in  the  initial 
heading  this  article,  was  no  feet  in  height  by  60  feet  in  width  over 
all,  the  trunk  and  arms  being  12  feet  wide  and  the  whole  illuminated 
with  300  incandescent  lamps.  The  construction  and  erection,  high 
in  air,  of  this  great  piece  was  carried  out  by  Mr.  John  H.  Dorring- 
ton,  a  contracting  electrical  engineer  of  Pittsburg.  The  framework 
of  the  cross  was  3  by  4-inch  angle  iron,  and  as  the  whole  weighed 
over  10  tons  it  was  put  up  in  sections  each  25  feet  in  length.  The 
background  of  the  figure  was  of  wooden  flooring  bolted  to  the  angle 
iron  frame,  painted  red,  with  letters  painted  white.  The  cross  was 
outlined  with  a  double  row  of  688  red  lamps  and  the  letters  were 
illuminated  with  about  2300  frosted  white  lamps.  All  the  lamps  of 
this  great  sign,  as  well  as  of  the  triumphal  arch,  and  many  of  the 
electrical  signs  put  up  by  private  parties,  were  made  by  the  Shelby 
Electric  Company.  Many  other  signs,  with  interesting  variations 
from  conventional  practice,  were  to  be  seen  all  over  the  city,  some 


An  Instrument  for  Synchronizing  Alternators. 


BY   CHAS.    A.    PERKINS. 

There  is  an  optical  device,  called  the  cyclostat,  not  unknown  in 
laboratories,  which  seems  to  be  specially  adapted  for  synchroniz- 
ing alternators  under  the  circumstances  described  by  Mr.  E.  P. 
Burch  in  The  Electrical  World  of  October  8. 

When  any  rotating  machine  is  viewed  through  a  right-angled 
prism  the  machine  seems  to  stand  still,  provided  the  prism  rotates 
half  as  fast  as  the  machine,  and  in  the  same  direction. 

I  have  made  an  apparatus  on  this  principle  for  reading  the  grad- 
uated circle  of  a  transmission  dynamometer,  to  avoid  the  levers  and 
cams  by  which  the  torque  of  a  spring  is  usually  transmitted  to  a 
pointer  which  is  at  rest.  To  secure  the  rotation  of  the  prism  I  have 
placed  it  in  a  tube,  which  acts  also  as  the  shaft  of  a  gear  wheel. 
This  wheel  is  geared  to  another  of  one-half  the  number  of  teeth, 
which  is  driven  by  a  flexible  shaft  connected  with  the  dynamometer. 

In  case  it  were  to  be  used  to  synchronize  an  alternator,  either  of 
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interesting  ones  being  waving  flags,  a  knight  on  horseback  revolv- 
ing on  a  vertical  pivot,  interior  figures  made  of  miniature  lamps  and 
buried  in  palms,  circles  of  lamps  under  fountain  sprays,  etc. 


The  Automobile  In  F-lcmish. 


The  London  "Electrical  Engineer"  states  that  the  Flemish  Acad- 
emy at  Antwerp  has  suggested  as  the  correct  ct|uivalcnt  of  the 
tcim  "automobile"  the  following:  "Snclpaardclooszonderspoor- 
wcgpctroolrituig."  It  is  a  fair  presumption  that  this  is  a  coniplcli; 
description  of  the  apparatus  which  bears  the  name,  although  it  is 
not  apparent  to  English  readers  that  the  name  o(  cither  niolivc 
power,  electricity  or  gasoline  has  been  incorporated.  This  impcjr- 
taiit  part  of  the  mechanism  should  certainly  not  be  slighted. 


Train  l.iglitInK  in  (iermnny. 


There  are  now  about  1400  railroad  cars  used  by  the  German  Gov- 
ernment in  the  postal  service  which  arc  lighted  electrically. 


tlic  machines  would  be  connected  to  the  prism,  mechanically  or  by  a 
.'iynclironous  motor,  so  that  the  prism  should  run  one-half  as  fast 
as  the  machine  with  which  it  is  connected.  It  is  then  to  be  placed 
wilh  the  axis  of  rotation  and  the  longer  side  of  the  prism  in  exact 
line  with  the  axis  of  rotation  of  the  machine  to  be  viewed.  When 
this  machine  seems  to  stand  still,  the  machines  are  synchronous, 
and  the  pliase  can  also  be  observed  by  seeing  where  the  axle  seems 
to  be  standing,  if  some  point  or  mark  on  this  axle  has  previously 
been  observed  when  the  machines  were  running  together  in  phase. 
I  have  not  used  my  apparatus  for  this  purpose,  but  it  seems  well 
adapled  to  il.  Cevlainly  some  such  device  is  to  be  preferred  to  ihc 
hit  or  miss  method  often  employed. 


Inspector  of  Motor  Car.<i. 

The  City  of  Paris  has  rccenlly  appointed  an  inspector  of  motor 
car  traffic,  a  newly  created  position,  the  competitors  for  which  must 
pass  an  examination.  To  this  hflicc-holder  the  city  pays  the  mu- 
nificent salary  of  Iffioo  per  year,  or  about  $12  per  week,  with  an 
allowance  o(  $100  per  year  tor  traveling  expenses. 
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The  Electric  Furnace. 


BY    LIKUT.    K.  JAKVIS    I'ATTKN. 

HE  liighest  temperature 
known  to  science  in  terres- 
trial processes  is  that  of  the 
electric  arc,  and  it  corre- 
sponds closely  to  that  de- 
gree of  heat  required  to 
volatilize  carbon,  and  may 
be  expressed  as  somewhere 
about  6000°  Fahrenheit. 
We  can  easily  imagine 
therefore  that  early  after 
the  discovery  and  first  use 
of  this  extraordinary  de- 
gree of  heat  all  electro- 
chemical processes  requir- 
ing excessively  high  tem- 
peratures were  immediately 
the  field  of  renewed  activ- 
ity, scientists  knowing  very 
well  that  many  of  the  un- 
solved problems  remained 
so  only  by  reason  of  the  fact  that  the  requisite  degrees  of  heat  for 
their  operation  could  not  be  obtained  by  known  methods. 

Hence  the  immediate  raison  d'etre  of  the  electric  furnace,  which, 
.even  with  recent  developments  and  improvements,  is  little  else  to- 


cent  applications  of  electricity  to  the  arts,  and  this  fact  doubtless 
explains  the  present  activity  in  this  line.  Though  twenty  years  old 
luodern  types  of  furnace  ditter  hardly  at  all  in  principle  and  not  in 
any  marked  degree  in  detail  from  the  earliest  forms. 

Historically,  this  device  dates  from  the  seventies  and,  like  most 
all  simple  and  fundamental  electric  machines,  it  originated,  or  was 
first  put  into  practical  use,  in  Europe.  The  first  patent  of  record 
describing  such  an  apparatus  that  I  have  been  able  to  find  bears  the 
name  of  Charles  William  Siemens  and  is  dated  1879.  The  simplest 
form  of  furnace  including  all  actually  essential  features  is  shown  in 
Fig.  I,  which  depicts  a  good  form  of  furnace  for  laboratory  work. 
There  are  two  carbon  electrodes  or  pencils,  K  and  K',  the  one  in 
the  base  of  the  furnace  being  fixed,  the  other  being  movable  ver- 
tically to  determine  the  length  of  the  arc.  The  furnace  part  is 
made  of  two  blocks  of  carbon,  one  superposed  upon  the  other  as  a 
base,  the  top  one  being  removed  when  the  process  of  fusion  is 
completed.  A  tube,  5,  permits  feeding  to  the  arc  the  material  to 
be  operated  on,  and  a  vent,  G,  allows  the  useless  gases  to  escape. 

It  is  but  a  step  from  this  simple  form  of  furnace  to  that  shown  in 
Fig.  2,  which  is  the  earlier  form  of  the  Willson  and  other  American 
electric  furnaces.  In  this  type  a  fixed  block  of  carbon,  G,  is  placed 
at  the  base  of  the  furnace  chamber  and  forms  the  lower  electrode, 
a  movable  carbon  pencil,  which  may  be  8  or  10  inches  in  diameter, 
being  the  upper  movable  electrode.  A  tuyere  pipe,  £,  allows  the 
products  of  fusion  to  be  withdrawn  when  in  a  fluid  state. 

Before  referring  to  the  improved  developments  of  these  simple 
forms  it  may  be  of  interest  to  describe  two  of  the  earlier  historical 
forms,  interesting  chiefly  by  reason  of  the  celebrated  names  in  ap- 
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day  than  an  electric  arc  light  built  and  applied  on  an  extended  scale 
for  purposes  of  heating  and  smelting  refractory  substances  instead 
of  for  lighting  space.  Most  of  the  mechanism  of  the  electric  fur- 
nace, as  operated  to-day,  is  directed  to  the  work  of  getting  the 
material  to  be  treated  into  the  electric  arc  or  flame  space  and  keep- 
ing it  there,  and  is  almost  entirely  auxiliary  to  the  arc  itself  and  its 
action.  In  fact  the  electric  furnace  may  even  now  be  described  as 
perhaps  the  most  crude  and  certainly  the  least  developed  of  re- 


plied electrical  science  that  they  bear.  That  illustrated  in  Fig.  3  is 
the  early  Siemens  furnace  alluded  to  above.  It  is  more  strictly 
speaking  an  electric  crucible,  having  horizontal  electrodes  project- 
ing inward  through  its  sides,  both  being  laterally  movable  on  a 
system  of  rollers  and  carrying  between  them  the  arc  by  which  the 
contents  of  the  crucible  are  heated.  The  following  excerpt  from 
the  Siemens  specifications  of  1879  shows  all  the  essential  features  of 
the  electric  furnace  of  to-day: 
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"In  applying  the  electric  current  to  the  production  of  intense  heat 
for  the  fusion  of  refractory  substances  I  employ  two  carbon  rods 
fitted  to  slide  toward  each  other  horizontally  through  opposite 
sides  of  a  crucible  made  of  highly  refractory  material,  such  as  lime 
or  alumina,  a  water  jacket  or  casing  being  used  for  cooling  if  nec- 
essary. The  carbons  are  movable  on  rollers,  and  are  operated  by 
clockwork  to  hold  them  at  a  suitable  distance  from  each  other  for 
the  proper  maintenance  of  the  arc." 

Fig.  4  represents  another  modification  of  the  Siemens  furnace, 
with  more  detail  in  the  regulating  mechanism  of  the  electrodes. 
The  other  furnace  of  historical  note  is  that  shown  in  Fig.  5,  and  is 
from  an  English  patent  granted  in  18S2  to  Camille  A.  Faure,  of 
storage  battery  fame,  and  is  described  by  him  as  a  furnace  designed 
for  smelting  iron  ores.  A  number  of  electrodes,  /,  project  radially 
into  the  centre  of  the  furnace  through  holes  /  /,  and  through  the 
arcs  maintained  between  them  the  material  to  be  treated  is  caused 
to  pass.  There  is  no  evidence  that  this  system  of  furnace  ever  came 
into  general  use,  and  the  confessed  disclaimer  of  its  general  utility 
appears  to  be  sufficient  evidence  that  its  author  had  little  idea  of  the 
many  useful  applications  of  the  electric  arc  furnace  in  extreme  high 
temperature  work,  as  he  describes  it  only  as  suited  for  smelting 
iron  ores  and  the  like.  It  seems,  in  fact,  that  the  electric  furnace 
did  not  receive  the  serious  attention  of  scientific  inventors  until  it 
became  known  in  comparatively  recent  years  that  such  refractory 


cles  there  is  no  sound  reason  why  electric  furnaces  may  not  be- 
come so  at  an  early  day. 

Before  passing  to  a  description  of  some  interesting  variations  in 
methods  of  controlling  the  arc  it  may  be  well  to  refer  briefly  in  pass- 
ing to  the  celebrated  Willson  furnace  at  Spray,  N.  C,  which  was 
the  first  to  produce  carbide  in  commercial  quantities.  It  is  shown 
in  Fig.  6  and  is  plainly  little  else  than  the  general  plan  of  Fig.  2 
built  on  a  more  extensive  scale.  This  furnace  had  electrodes  of 
rectangular  cross  section,  about  10  or  12  inches,  and  the  output  of 
a  single  run  was  a  nugget  of  a  carbide  about  3  feet  high,  weighing 
over  200  pounds.  The  first  electric  furnaces  at  Niagara  turning  out 
nuggets  of  about  Soo  pounds  dififered  in  no  essential  particular  from 
that  erected  at  Spray,  except  in  size  and  output.  More  recent  de- 
velopments have,  however,  introduced  a  number  of  innovations,  and 
the  tendency  is  constantly  to  increase  the  size  and  output.  More 
recent  furnaces  at  the  Niagara  plant  are  built  as  looo-hp  units,  and 
are  designed  to  produce  a  nugget  of  a  thousand  pounds  or  more 
at  a  single  operation.  Thes^  stacks  are  about  30  feet  high  and  are 
built  on  the  general  lines  of  Figs.  7  and  8,  the  latter  differing  main- 
ly in  the  system  of  feeding  the  material  into  the  arc  by  the  worm 
screws,  K  K,  at  the  base  of  the  hoppers,  /  I.  Fig.  7  shows  a  multi- 
ple arc  furnace  designed  for  a  large  output.  The  general  features 
of  this  furnace  are  almost  self-evident.  The  heavy  rods,  5  5,  etc.,  are 
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materials  as  lime  and  carbon  could  be  readily  fused  by  its  intense 
heat. 

The  possibility  of  making  calcium  carbide  on  a  commercial  scale 
by  electrically  fusing  its  two  only  ingredients,  lime  and  carbon,  gave 
an  immense  stimulus  to  this  field  of  research  and  investigation,  and 
wc  may  soon  look  for  a  new-born  engine  of  science  destined  to 
accomplish  marvels  by  the  simple  application  of  the  highest  possi- 
ble temperatures  to  clicmical  reaction.  Through  a  wide  range  of 
temperature  carbon's  strongest  aflinity  is  for  oxygen,  but  at  the 
temperature  of  the  electric  arc  a  greater  part  of  the  carbon  in  a 
mixture  of  lime  and  coke  unites  with  the  calcium  of  the  lime  to 
form  calcium  carbide  (Ca  C>).  a  small  portion  only  uniting  with  the 
oxygen  present  to  form  carbon  monoxide  (CO)  which  burns  with  a 
Wuc  flame  at  the  top  of  the  charge  to  COi  or  carbon  dioxide. 
The  reaction  is  as  follows: 

CaO  -i-  3  C  =  Ca  C  -j-  CO. 
Lime  +  carbon  =  carbide  +  carbon  monoxide. 

The  electric  furnace  indeed  holds  out  much  promise  tor  the  future 
and  ni.iy  prove  a  veritable  slorcliouse  of  surprises  tor  both  the 
vricntific  and  the  commercial  world.  Moissan  has  indeed  made 
.^rtiticial  diamonds  by  its  aid.    Though  not  at  yet  commercial  arji- 


tlie  movable  vertical  electrodes  actuated  by  tlic  hand  screws.  20  20, 
etc.  The  base  plate  of  the  furnace  forms  a  common  opposite  elec- 
trode to  all  the  movable  ones.  The  product  of  the  operation  flows 
into  the  receiving  kettle,  10,  the  gases  escaping  through  Hue  17  to 
the  chimney. 

Quite  early  in  the  development  of  the  electric  furnace  are  found 
attempts  of  a  highly  ingenious  sort  to  control  the  action  and  mo- 
tion of  the  arc.  It  was  long  before  known  that  when  placed  in  a 
magnetic  field  the  electric  arc  would  take  up  a  certain  position  de- 
pending upon  the  magnetic  direction  of  the  field  and  the  direction 
of  the  current  producing  the  arc.  The  earliest  inlimalion  of  this 
system  that  1  find  is  illustrated  in  Fig.  9.  which  is  taken  from  an 
old  German  patent  granted  to  Dr.  Zcrener,  of  nerlin,  and  is  styled 
by  him'  an  electric  arc  blowpipe,  and,  though  far  from  being  a  fur- 
nace, it  contains  the  ilenicnts  of  later  forms.  A  strong  magnet, 
D,  has  one  pole  placed  near  the  points  of  the  two  electrodes,  B  B, 
between  which  tlie  arc  is  .nprung  and  the  magnetism  has  the  efTect 
of  driving  the  arc  out,  as  shown  in  the  figure  in  the  furni  of  a 
pointed  flame,  cvi<lcntly  well  adaptcil  in  this  form  to  blowpipe  use. 
Not  long  after  the  dale  of  this  publishcil  description  of  an  elcctric- 
:irin  l)I(iwi>ii)r   T   find   the  s.Tine   identical   principle  ap|dicd   to  a  fur- 
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na.ce  proper,  and  this  also  in  a  German  patent,  dated  as  early  as 
1877,  and  granted  to  three  Englishmen,  Rogerson,  Statter  and 
Stevenson,  who,  as  pioneers  of  an  original  system,  certainly  de- 
serve passing  mention  here.  Two  views  of  this  furnace  are  given 
in  Fig.  10,  and  represent  the  first  actual  furnace  in  which  the  posi- 
tion of  the  arc  is  defined  and  fixed  by  enclosing  the  arcing  space  in 
a  magnetic  field,  either  fixed  or  movable.  This  brings  me  to  a 
description  of  two  furnace  systems,  with  moving  electric  arcs,  which 
are  the  invention  of  the  writer  and  are  in  extension  of  the  principle 
applied  in  the  furnace  just  described,  in  which  the  arc  was  held 
rigidly  fixed  in  space  by  a  constant  and  unchanging  magnetic  field. 
The  system  is  plainly  indicated  by  the  diagrams  in  Figs.  11,  12  and 

13- 

In  view  of  the  fact  that  the  idea  of  using  a  magnetic  field  for 
determining  and  fixing  the  position  of  the  arc  is  so  old  it  seems 
indeed  strange  that  the  same  agency  should  not  have  been  long 
ago  applied  to  move  the  arc  about  from  place  to  place  or  give  it  a 
reciprocating  or  even  rotary  motion. 

The  three  figures,  11,  12  and  13,  illustrate  the  operation  of  the 
reciprocating  or  sliding  arc  furnace  system.  In  Fig.  11  (7  repre- 
sents an  upright  carbon  slab  placed  at  arcing  distance  from  the  hor- 


lo  and  fro  simultaneously  in  opposite  directions.  Fig.  13  shows  the 
general  features  of  a  furnace  constructed  on  this  principle.  It  re- 
quires no  special  description,  being  simply  a  plain  application  of 
the  principles  just  elucidated  except  perhaps  to  state  that  there  is 
provided  a  current  reverscr  or  pole  changer,  Fig.  13a,  the  purpose 
of  which  is  to  very  slowly  reverse  the  magnetizing  current  and  mag- 
netism of  the  magnet  built  into  the  body  of  the  furnace  and  so 
cause  the  several  arcs  between  the  upper  electrodes  and  the  lower 
one  to  slowly  oscillate  back  and  forth  through  the  material  to  be 
fused  as  its  passes  down  the  inclined  floor  of  the  furnace. 

It  is  a  simple  matter  to  pass  from  the  preceding  to  the  rotary  or 
revolving  arc  systems,  illustrated  in  Figs.  14,  15  and  16,  in  which  a 
ring  magnet,  with  a  rotary  field,  induced  by  a  multiphase  current  ex- 
citation, is  built  into  the  furnace  in  such  a  way  as  to  embrace  the 
arcing  space.  Under  these  conditions  the  arc  between  the  electrodes 
is  forced  to  move  in  a  circle  around  the  carbon  in  its  endeavor  to 
keep  out  of  the  revolving  magnetic  field.  Various  methods  of  ap- 
plying this  principle  are  almost  self-evident.  Fig.  16,  for  instance, 
shows  a  tubular  electrode  in  juxtaposition  to  a  horizontal  lower 
electrode.  In  this  case  the  revolving  magnetic  field  forces  the  arc 
td  travel   around   the   circular  lower   edge   of  the   tube   while  the 


Fig.  17 


Fig.  18 
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izontal  slab  C',  and  N  and  5'  are  the  poles  of  an  electromagnet  em- 
bracing the  arcing  space.  Supposing  the  lines  of  force  to  flow  from 
A^  to  S,  the  arc  between  the  carbons  will  assume  a  position  de- 
pending upon  the  direction  of  current  flow.  If  it  flows  from  the 
upper  to  the  lower  carbon  it  will  take  up  the  position,  A^,  at  the 
left  hand  corner  of  the  upright  slab  when  looking  from  N  to  5"  and 
remain  there  as  long  as  the  magnetism  and  the  direction  of  the  cur- 
rent are  unchanged.  If  either  of  these,  however,  be  reversed  in  di- 
rection the  arc  will  immediately  pass  over  to  the  other  corner  of  the 
upright  slab  and  remain  at  A'.  In  these  physical  conditions  there- 
fore lies  the  possibility  of  a  moving  arc  system,  for  if  either  the  mag- 
netism or  the  current  be  slowly  reversed  the  arc  will  see-saw  back 
and  forth  across  the  lower  edge  of  the  upper  carbon  and  so  be  con- 
stantly moving  to  and  fro.  Fig.  12  shows  a  number  of  slabs  similarly 
arranged  with  respect  to  a  common  lower  electrode.  Now  in  such 
an  arrangement  it  is  evidently  a  simple  matter,  by  causing  the  cur- 
rent to  flow  upward  in  one  vertical  slab  and  downward  in  the  next, 
to  have,  upon  reversing  the  field  magnetism,  adjacent  arcs  moving 


material  to  be  treated  may  be  fed  downward  through  the  centre  of 
the  tubular  electrode.  The  broad  principle  here  described  is  equally 
applicable  to  incandescent  furnace  systems  in  which  there  is  no  arc 
w'hatever  to  rotate.  Such  a  general  system  is  illustrated  in  Fig.  17. 
A  slender  pencil  of  carbon,  F,  passing  through  the  middle,  of  the 
mixture  to  be  fused,  connects  the  two  electrodes.  When  raised  to  the 
fusion  point  it  develops  sufficient  heat  to  fuse  the  surrounding 
mixture,  but  this  once  accomplished  the  current  prefers  this  path, 
the  resistance  of  the  fused  mixture  befng  much  less  than  that  of 
the  unfused  and  untreated  portion.  The  current  in  such  a  furnace 
may,  however,  be  forced  to  leave  the  direct  path  and  take  up  a 
curved  one  through  the  unfused  and  untreated  mixture  by  sur- 
rounding the  current  space  by  a  ring  magnet  having  a  rotating  mag- 
netic field  as  before.  This  may  therefore  be  styled  a  rotary  current 
system  in  which  the  electric  current,  following  the  same  law  as  the 
arc,  is  caused  to  revolve  in  its  constant  attempt  to  keep  out  of  the 
slowly  rotating  magnetic  field.  See  Fig.  18. 
It  seems  strange  that  with  such  simple  means  at  hand  for  rotat- 
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ing,  or  traversing  the  arc  without  the  use  of  any  mechanism  or  ma- 
chinery in  the  furnace  that  mechanical  devices  should  be  resorted  to 
for  accomplishing  this  object  and  shows  quite  plainly  that  early 
improvements  of  the  electric  furnace  will  of  necessity  be  in  the  di- 
rection of  some  form  or  type  of  a  moving  arc  system. 

Fig.  19  shows  the  general  plan  of  a  French  furnace  recently  pat- 
ented, in  which  the  electrodes  are  movable  with  respect  to  each 
other,'  one  being  kept  in  motion  by  machinery  during  the  operation 
EO  that  the  arc  will  be  constantly  brought  into  contact  with  fresh 
material.  Fig.  20  shows  a  somewhat  similar  system  from  an  Ameri- 
can patent,  in  which  the  lower  plate  or  electrode,  built  in  the  form  of 
a  circular  table,  is  caused  to  move  eccentrically  with  respect  to  a 
bundle  of  upper  electrodes,  the  latter  being  simultaneously  revolved 
about  a  vertical  axis  of  revolution.  This  gives  considerable  latitude 
to  the  motion  of  the  arc,  but  seems  unnecessarily  complicated  and 
involved,  in  view  of  the  fact  that  the  arcs  can  be  moved  without  the 
aid  of  any  machinery  whatever. 

A  great  variety  of  other  furnaces  could  be  given,  as  illustrations 
of  the  already  extensive  development  of  the  art,  but  they  do  not 
involve  any  new  principle  and  only  serve  to  show  how  every  varia- 
tion of  detail  is  seized  upon  in  the  attempt  to  get  something  new.  It 
may  be  stated  briefly  in  closing  that  multipolar  furnaces  using  multi- 
phase currents  are  among  the  latest  developments  in  Europe,  but 
have  not  as  yet  given  marked  evidence  of  any  particular  advantage. 
So-called  continuous  process  systems  that  do  not  require  recharg- 
ing are  much  vaunted  and  talked  about  of  late,  but  none  has  come 
to  my  attention  among  a  large  number  that  has  met  the  expectations 
of  its  friends,  and  there  are  few  that  ever  worked  in  practice  at  all. 

f5  An  Experimental  Two-Wire  220-Volt  Lighting  System. 

BY   DR.    LOUIS  E.    FOULKS,    SUPT. 

This  plant  is  located  in  the  country  town  of  New  Egypt,  N.  J., 
lighting  its  streets  and  business  buildings.  Power  is  obtained  from 
the  rather  unusual  combination  of  a  water  wheel  and  gasoline  en- 
gine. 

The  engine  and  dynamo  room  is  located  under  and  a  little  to 
one  side  of  a  large  flour  mill,  the  room  being  kept  free  from  damp- 
ness by  cement  floor  and  walls.  A  40-foot  shaft,  connecting  with 
the  water  wheel,  enters  the  room  through  the  wall  at  the  lower  end, 
and  is  belted  to  a  C  &  C  multipolar  ironclad  generator.  The  wa- 
ter wheel  (50  horse-power)  not  being  sufficient  to  carry  our  load, 
a  30-hp  Brighton  gasoline  engine  is  used  to  help  it  out.  A  fric- 
tion clutch  pulley  is  used  to  throw  the  engine  on  and  off  the  water- 
wheel  shaft,  as  the  load  becomes  heavy  in  the  early  part  of  the 
evening  and  light  later  on. 

We  frequently,  to  save  water,  as  the  supply  is  liriiitcd.  throw  off 
the  water  wheel  late  at  night,  when  only  the  street  lights  are  on, 
and  run  them  with  the  engine  alone.  I  would  say  right  here  that, 
if  all  gasoline  engines  work  as  well  as  ours,  it  is  strange  that  more 
of  them  are  not  used.  When  run  alone  it  never  gives  a  variation 
of  more  than  four  volts,  or  2  per  cent.,  and  when  with  the 
water  wheel  not  more  than  one  or  two  volts.  This  variation  does 
not  show  in  the  lamps.  The  switchboard,  made  by  Eyanson  & 
Armpricster,  is  of  polished  and  enameled  slate,  and  contains  the 
usual  instruments,  being  arranged  for  four  feeders.  Up  to  Janu- 
ary, 1S98,  a  no-volt  system  was  in  use,  lighting  only  the  stores  and 
a  few  private  houses;  but,  on  account  of  the  variation  in  voltage 
when  a  number  of  lights  were  turned  on  or  off,  it  was  not  satisfac- 
tory to  the  people.  At  that  time  the  town  committee  decided  that 
if  the  company  would  guarantee  to  furnish  a  strictly  steady  and 
generally  satisfactory  light  it  should  be  given  a  contract  to  light 
the  streets  with  about  200  incandescent  lamps  of  20  and  32  candle 
power. 

The  distance  to  which  the  street  lines  would  have  to  be  c.irricd 
being  a.  total  of  16,287  'ect,  and  as  the  various  plants  near  here 
using  the  no-volt  system  were  not  satisfactory  on  account  of  un- 
steady light  and  heavy  drop  on  long  street  lines,  the  writer  decided 
that  the  220-volt  two-wire  system,  using  220-voll  lamps,  was  the 
finly  v/ay  to  solve  the  problem,  and  it  has  done  so  even  better  than 

ripany  was  to  receive  pay  only  for  such  nights  as  the 
ir.  .1  iinij,'.  were  lit,  with  deduction  for  any  that  were  out  for  more 
tb.in  two  hours,  the  streets  were  arranged  in  three  circuits,  starl- 
ing from  the  switchboard.  This  k"vc  prompt  and  perfect  roiilrril 
in  case  of  trouble,  as  we  could  at  once  cut  out  any  defective  line 
and  at  the  same  time  more  easily  locale  faults.    This  plan  has  thus 


far  saved  much  time,  as  well  as  money.  The  lines  are  laid  out 
on  the  feed  and  main  plan,  with  a  calculated  drop  to  the  end  of 
each  line  of  8  volts  at  full  load. 

The  inside  wiring  in  all  buildings  is  the  same  as  if  for  no  volts, 
using  the  closed-loop  plan  to  insure  even  potential.  Nothing  larger 
than  No.  12  wire  has  been  used,  most  of  it  being  No.  14.  All  fit- 
tings are  the  same  as  for  no  volts.  Sawyer-Man  5  and  10  ampere 
cut-outs,  with  double-pole  baby  knife  switches,  are  used.  Out  of 
the  many  makes  of  wall  switches  we  have  tested  the  Hartford  snap 
switch  is  the  only  one  found  that  would  stand  the  voltage,  the  other 
makes  arcing  if  double-pole  and  jumping  the  break  if  single-pole, 
when  used  to  turn  off  more  than  six  to  eight  lamps.  I  have  found 
that  in  fusing  cut-outs  and  ceiling  rosettes  it  is  best  to  raise  the 
fuse  wire  free  from  any  contact  with  the  iporcelain,  otherwise  the 
fuse  will  blow  very  slowly  and  damage  the  fitting.  (This  is  doubt- 
less due  to  moisture  condensing  on  the  porcelain).  We  had  one 
mica-covered  branch  block,  fused  with  s-ampere  fuse  wire,  so  badly 
burned  that  it  fell  apart.  This  led  me  to  make  some  experiments, 
when  I  found  that  by  placing  the  fuse  so  that  it  would  lie  on  the 
porcelain  from  post  to  post  the  same  disastrous  result  would  be 
obtained  almost  every  time,  while  with  other  conditions  the  same, 
but  keeping  the  fuse  free  from  contact  with  the  porcelain,  it  would 
blow  instantly  and  do  no  damage  at  all.  More  care  is  required 
in  wiring  and  fitting  than  for  no  volts,  but  when  once  done  the 
work  gives  far  less  trouble.  Extreme  care  should  be  given  to  all 
joints  in  wiring,  otherwise  prompt  trouble  will  ensue. 

Lamps  at  first  gave  us  the  most  trouble,  short-circuiting  almost 
as  fast  as  we  could  put  them  on.  This  was  simply  the  fault  of  the 
lamp,  so  we  obtained  a  supply  of  various  other  makes,  the  result 
being  that  we  now  use  only  the  new-type  Edison  as  made  by  the 
General  Electric  Company,  and  find  them  to  be  the  best  in  respect 
to  long  life,  candle  power  and  economy,  taking  about  3)4  watts 
per  candle.  The  filament  in  these  lamps  is  short  and  heavy,  and 
we  have  had  them  in  all  possible  positions  without  any  effect  on 
the  shape  of  the  filament.  All  of  the  Edison  lamps  have  now  been 
burning  over  700  hours,  and  show  a  remarkably  small  per  cent. 
loss  of  candle  power.  Not  a  single  lamp  out  of  over  200  has  blown 
and  only  one  out  of  that  number  has  burned  out,  while,  on  the 
other  hand,  of  the  makes  we  first  put  up  very  few  are  now  left,  and 
those  that  are  left  are,  to  say  the  least,  very  dim.  We  found  from 
the  first  that  lamps  with  long,  thin  filaments  were  worthless,  as  the 
filament  soon  drooped  and  cracked  the  globe. 

We  have  also  found  that  out  of  four  makes  of  lamps  the  Edison 
is  the  only  one  that  will  stand  any  excess  voltage.  There  are  four 
pilot  lamps  on  our  switchboard,  and  when  we  first  started  on  220 
volts  we  put  in  four  different  makes  of  lamps.  As  the  switchboard 
voltage  is  226  volts,  at  the  end  of  two  weeks  only  one  of  the  orig- 
inal lamps  was  alive,  that  being  an  Edison.  The  same  lamp  is  yet 
there,  with  a  record  of  over  1000  hours  at  226  volts.  Our  expe- 
rience with  lamps  has  brought  out  the  fact  that  their  inferior  quality 
is  more  quickly  developed  in  the  20  and  32  cp  sizes  than  in  the  16. 
This  is  just  the  reverse  of  what  I  have  been  taught  to  expect.  We 
also  use  the  genuine  Edison  socket,  and  have  not  had  trouble  with 
a  single  one  of  that  make  of  key  sockets,  but  the  keyless  Edison 
socket  we  cannot  approve  for  220  volts,  as  the  ones  we  have  in  our 
street  hoods  will  short-circuit,  unless  a  lamp  is  in.  This  gave  much 
trouble  with  the  street  lines  at  first,  not  having  lamps  in  all  the 
hoods.  The  fault  is  in  the  tongue  of  the  socket,  the  space  being 
too  small  between  it  and  the  side. 

After  a  daily  working  experience  with  this  220-volt  plant  lor 
some  eight  months  past,  my  opinion  is  that  for  a  country  town  this 
system  will  give  belter  satisfaction  to  the  people  on  whose  patron- 
age a  plant  must  depend  than  either  the  two  or  three  wire  no-volt 
system.  The  voltage  on  the  lines  can  be  kept  free  from  any  marked 
fluctuation;  the  life  of  the  lamps  and  even  the  candle  power  com- 
pares favorably  with  the  best  no-volt  lamps.  All  faults  in  wire  and 
fittings  arc  shown  more  promptly,  and  give  less  trouble  in  the  end. 
It  costs  a  little  more  for  power,  but  the  saving  on  wire  and  general 
first  cost  of  the  plant,  together  with  a  larger  list  of  well-pleased 
patrons,  more  than  makes  up  for  that  one  seemingly  bad  point. 

We  have  a  small  bipolar  no-volt  generator,  which  is  driven  by  a 
20-hp  water  wheel,  and  which  furnishes  light  to  several  stores  near 
the  power  house.  This  serves  as  an  object  lesson;  the  diffcronce  in 
(avor  of  the  220-volt  part  o(  the  plant  is  so  marked  as  to  he  noticed 
by  the  customers,  who  have  rrf|uested  us  to  change  lliem  to  the 
2ao-volt  system,  on  which  the  light  is  more  steady.  The  plant  is 
owned  by  Mr.  Morris  E.  Lamb. 
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A  Novel  Direct-Current  Dynamo. 

An  ingeniously  designed  electrical  machine  with  revolving  field 
and  stationary  armature  and  with  commutator  brushes  driven  by 
gearing  at  a  much  higher  angular  velocity  than  that  of  the  main 
shaft  is  described  in  a  recent  number  of  "L'Eclairage  Electrique," 
the  design  being  that  of  Remon-Casas  and  covered  by  French  pat- 
■ents. 

The  machine,  as  shown  in  the  accompanying  illustration,  com- 
prises an  internally  rotating  field  with  poles,  m  w,  and  a  single 
field  exciting  coil,  1",  concentric  with  the  shaft;  all  poles  of  one  po- 
larity being  to  one  side  of  the  stationary  armature,  a,  those  to  the 
left,  for  example,  being  north  poles  and  those  to  the  right  all  south 
poles.  The  armature  is  ring  wound,  the  radial  lengths  on  the  flat 
sides  being  the  active  part  of  the  winding.  The  poles  are  stag- 
gered— that  is  to  say,  the  south  poles  on  one  side  are  angularly  dis- 
placed midway  between  the  positions  of  the  north  poles  on  the 
other.  The  magnetic  circuit  thus  passes  from  the  north  pole  on 
•one  side  through  the  winding  into  the  armature  core,  along  which 
it  runs  circumferentially  until  opposite  the  south  pole,  into  which 
it  enters  by  crossing  the  winding  on  the  other  side  of  the  ring- 
-wound  armature.     In  the  machine  shown  there  are  thirty-two  poles. 


A  rieans  of  Reducing  Friction  in   Motor  Meters. 


In  patent  No.  6ii,Soq,  issued  October  4,  1898,  to  Sydney  Ever- 
shed,  London,  England,  there  are  described  several  ingenious 
means  of  reducing  the  friction  of  motor  meters,  such,  for  example, 
as  the  Thomson  recording  wattmeter,  and  thereby  increasing  their 
light-load  accuracy.  One  of  these  means  is  the  use  of  a  vertical 
magnet,  preferably  permanent,  with  one  pole  approaching  closely 
the  upper  end  of  the  motor  shaft,  which  should  be  of  iron  or  steel, 
the  attractive  force  being  so  adjusted  by  varying  the  air  gap  as  to 
just  balance  the  weight  of  the  shaft  and  the  parts  carried  upon  it — 
namely,  the  armature  and  brake.  By  this  means  the  weight  on  the 
jewel,  and  consequently  the  friction,  can  be  almost  entirely  elimi- 
nated, and  the  jewel  life  greatly  lengthened.  By  pointing  the  pole 
of  the  supporting  magnet  the  tuft  of  lines  of  magnetic  force  issuing 
therefrom  can  be  made  to  hold  the  upper  end  of  the  rotating  shaft 
in  the  proper  position,  and  the  friction  of  a  journal  for  maintain- 
ing the  upper  end  of  the  shaft  in  its  proper  position  can  be  also 
eliminated.  The  patent  also  claims  the  use  of  a  weight  supported 
from  a  drum  connected  with  the  gear  train,  the  weight  being  such 
that  it  will  overcome  the  friction  of  the  train  and  allow  the  worm 
wheel  of  the  motor  shaft  to  permit  the  train  to  move  and  control 
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.  The  most  interesting  feature  of  the  machine  is,  however,  the  means 
of  commutation.  The  commutator  segments  must,  of  course,  be 
stationary  and  connected  with  the  coils  on  the  stationary  armature, 
and  the  brushes  must  revolve.  To  avoid  the  expensive  construc- 
tion involved  in  a  commutator  of  conventional  design  for  a  32- 
pole  machine  with  the  large  number  of  commutator  segments  need- 
ed per  pole,  the  brushes  are  made  to  revolve  at  a  much  higher  an- 
gular velocity,  cutting  down  proportionately  the  number  of  seg- 
ments. The  commutator,  e,  is  fixed  and  the  two  brushes  are  ro- 
tated by  sprocket  wheels  and  a  gear,  giving,  in  the  case  shown,  an 
angular  velocity  to  the  brushes  sixteen  times  that  of  the  main  shaft, 
so  that  the  commutator  connections  and  number  of  brushes  are  the 
same  as  for  a  bipolar  machine.  The  brushholders  also  carry  out- 
wardly bearing  brushes,  which  run  on  the  collector  rings,  /  /',  giv- 
ing connection  to  its  external  circuit.  Current  is  introduced  to  the 
rotating  field  winding  through  the  collector  rings,  /  /'.  To  adjust 
the  brushes  to  a  proper  plane  of  commutation  the  hub  of  the  driv- 
ing gear  wheel  is  driven  from  the  shaft  by  means  of  an  inclined 
key.  The  gear  wheel  can  be  moved  along  the  shaft  by  hand, 
■changing-  its  angular  relation  therewith. 


its  movement  rather  than  to  drive  it.  For  direct-current  meters 
the  patent  describes  a  modified  form  of  commutator  intended  to  re- 
duce the  friction,  the  segments  consisting  of  wires  and  the  brushes 
also  of  wires  stretched  like  bow-strings  in  a  direction  at  right 
angles  to  the  shaft  and  bearing  lightly  on  the  wire  commutator. 


American  Competition  Abroad. 


Some  of  the  English  electrical  papers  seem  quite  concerned  about 
American  competition  in  England.  The  street  railroad  at  Bradford, 
for  instance,  is  equipped  with  an  American  plant,  the  important 
Middlesbrough  &  Stockton  line  is  American  throughout,  the  new 
railway  at  Cork  will  use  American  machinery  and  the  extension  of 
the  Leeds  railways  will  be  made  with  American  materials.  More- 
over, an  extensive  lighting  plant  of  the  Metropolitan  Supply  Com- 
pany is  being  supplied  from  America.  An  editorial  in  the  London 
"Electrical  Review,"  commenting  on  this,  states  that  the  German 
and  American  manufacturers  are  quick  to  appreciate  the  wants  of  a 
community  and  will  supply  just  what'  is  wanted  without  inquiring 
whether  it  is  a  reasonable  or  foolish  demand:  it  adds  that  English- 
men should  study  the  reason  of  the  successes  of  the  .Vmericans. 
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Surface  contacts  are  of  interest  at  the  present  time  because  local 
authorities  object  to  trolley  wires,  tramway  companies  do  not  like 
the  expense  of  conduits  with  open  slots,  and  every  one  is  disgusted 
with  the  weight  and  rapid  deterioration  of  accumulator  cells.  The 
orly  other  approved  method  of  supplying  a  tramcar  with  electric 
power  is  by  means  of  surface  contacts,  and  with  regard  to  these 
peoplo  are  asking  for  information. 

One  of  the  pioneers  in  surface  contact  electric  traction  was  the 
late  Dr.  John  Hopkinson.  In  a  patent  specification  filed  in  1882 
he  was  the  first  to  describe  all  the  essentia!  features  of  electro- 
magnetic mechanism  for  successively  connecting  the  sections  of  a 
conductor  to  a  supply  main.  The  object  in  view  at  that  time  was 
the  prevention  of  the  serious  leakage  which  would  occur  from  a 
long  insulated  rail.  The  device  that  he  proposed  is  shown  in  Fig.  i. 
The  insulated  rail  B  is  cut  up  into  sections,  bi,  bz,  is.  Each  of  these 
can  be  connected  with  a  supply  cable,  C,  through  the  switch 
points,  /  /.  The  switch  is  operated  in  the  following  way:  Suppose 
a  car  tc  be  running  on  the  rails  picking  up  current  from  the  section, 
bi,  snd  putting  it  down  to  the  return  rail,  E  E.  As  soon  as  one  of 
the  collecting  brushes  comes  in  contact  with  the  section,  b^,  current 
passes  round  the  shunt  coils,  .S  S,  of  the  electromagnet  and  to  the 
return  rail,  E  E.  This  raises  the  armature,  H,  and  completes  the 
circuit  from  the  cable,  C,  through  //  and  through  GG,  the  series  coils 
of  the  electromagnet  to  the  section,  &=.    At  the  same  time  the  shunt 


thus  connecting  C  D  to  the  main.  It  will  be  noticed  that  this- 
method  difiers  from  Hopkinson's  in  so  far  that  it  is  the  main  cur- 
rent on  its  way  to  the  locomotive  that  first  operates  the  switch. 
There  are  really  two  functions  to  be  performed  by  the  coils  of  the 
electromagnet:  (1)  the  switch  must  be  in  the  first  place  closed,  and 
then  (2)  kept  closed  while  the  car  is  running  over  the  section.  In 
Hopkinson's  switch  the  two  functions  are  carried  out  by  a  shunt 
coil  and  a  series  coil  respectively.  Fig.  2  shows  the  first  published 
method  of  both  closing  and  holding  on  the  switch  by  means  of  the 
main  current.  Ayrton  and  Perry  also  employed  shunt  coils  as 
operating  coils,  and  suggested  the  use  of  a  magnet  carried  on  the 
car  to  perform  the  same  function.  Indeed,  so  wide  and  varied  are 
the  descriptions  in  their  specifications  that  they  cover  much  of  the 
ground  of  inventors  who  came  after  thenL 

So  far  the  main  object  in  view  had  been  the  prevention  of  leakage 
from  a  long  line  or  the  automatic  blocking  of  trains  by  cutting  ofif 
the  supply  of  electricity  from  any  second  train  that  might  run  upon 
an  occupied  section.  But  the  demand  for  some  system  of  picking 
up  current  without  employing  a  trolley  wire  or  open  slot  in  the  road 
led  inventors  to  try  this  method  of  surface  contacts  for  ordinary 
streets.  In  1886  Wynne  devised  a  system  in  which  the  contacts 
were  short  pieces  laid  in  the  road,  and  connected  successively  to  the 
main  feeder  by  means  of  a  little  trolley  that  ran  in  a  closed  tunnel 
under  the  roadway.  Then  Pollak  and  Binswanger,  developing  a 
suggestion  which  had  been  thrown  out  by  Ayrton  and  Perry,  de- 
scribed a  method  of  operating  the  switches  by  means  of  a  magnet 
carried  on  the  car.     Fig.  3  shows  their  specification  drawing  which 
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circuit  is  broken,  the  electromagnet  being  now  excited  only  by  the 
main  current  passing  through  G  G.  Thus  the  car  can  pass  over 
section,  fcj,  and  as  soon  as  it  leaves  it  the  current  no  longer  flows 
through  C  C,  so  that  the  armature  drops  and  the  section,  62,  is  cut 
out.  It  will  be  noted  that  the  primary  object  of  the  invention  was  to 
enable  B  to  be  cut  up  into  sections  so  as  to  diminish  the  leakage 
which  would  occur  on  a  very  long  line.  It  was  not  intended  to  ex- 
pose a  high  voltage  rail  in  a  public  thoroughfare,  so  no  special  pre- 
cautions were  necessary  to  insure  the  absolute  reliability  of  the 
switches. 

A  year  earlier  Ayrton  and  Perry  had  suggested  mechanical  and 
electrical  means  for  effecting  the  same  object,  and  in  1883  they  filed 
a  M  ■  '  ification  giving  a  most  complete  and  lucid  account  of 
vai  '.f  connecting  up  electromagnetic  switches  and  various 

foriii.^  '  uitablc  for  the  same.     It  would  take  loo  long  to 

(five  thi  ■   of  tlic  31  drawings  of  this  specification,  but  it  is 

of  interest  to  nr.licc  one  of  ihcm.  In  Fig.  2  the  sections  of  the  rail 
arc  A  B.  3  and  C  D;  E  P  is  the  return  rail;  G  H  is  the  supply  cable. 
The  switch  lever  when  not  operated  upon  by  the  clei-troniaKnct 
rests  in  the  position  shown.  The  locomotive  is  intended  to  run  in 
the  direction  indicated  by  the  arrow.  Assuminx  that  the  section, 
A  B.  is  "alive"  when  the  locomotive  reaches  /,  the  main  current 
passes  by  the  contact  point.  I,  through  the  electromagnet  by  p  and 

■  ■  ■      ■  ■  .   •     .  .  I   ;.  iiivl 


certainly  has  the  air  of  simplicity.  In  connection  with  this  system 
it  may  be  well  to  mention  at  once  Diatto's  more  recent  experiments. 
Diatto  employs  an  electromagnet  (Fig.  4)  consisting  of  a  number 
of  cylindrical  magnets,  M  M,  with  their  similar  poles  riveted  into  a 
long  strip  of  steel,  P,  thus  making  up  a  long  polar  face  which  is 
suspended  from  the  car  and  extends  along  its  length.  This  pole 
comes  in  contact  with  an  iron  peg,  F,  fixed  in  each  road  contact, 
and  magnetizes  it  so  that  it  attracts  a  movable  iron  peg,  C,  floating 
in  mercury,  //,  and  connected  to  the  main,  C.  Thus  connection  is 
made  between  road  contact  and  the  main.  Diatto  has  worked  out 
successfully  the  practical  details  of  his  sy.stem  on  a  line  in  Italy. 

There  is  no  doubt  that  systems  based  upon  this  principle  have 
one  great  advantage  over  many  other  systems.  The  force  tending 
to  keep  the  switch  closed  can  only  operate  when  the  car  is  over  the 
switch.  If  the  contact  points  of  the  switch  can  be  made  so  that 
they  will  never  stick  together,  then  so  far  as  the  safety  of  the  public 
is  concerned  there  is  no  better  system  than  this  direct  magnetic 
pick-up  system.  It  is,  however,  to  be  doubled  whether  in  the  small 
space  available  under  an  ordinary  electric  car  there  is  sufficient  room 
to  place  a  long  electromagnet  which  will  operate  really  reliable 
switches.  The  difficulty  is  incrcase<l  when  going  at  full  speed  or 
round  sharp  curves.  Some  methods  which  are  allied  to  the  above 
are  those  described  in  the  specifications  of  Lineff.  Fig.  S  illustrates 
an  early  type.  An  iron  or  steel  strip  lies  in  contact  with  the  insu- 
lated main  conductor;  immediately  over  it  arc  the  surface  studs.     A 
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magnet  on  the  car  attracts  the  strip  upwards  so  that  it  comes  in 
contact  with  the  surface  studs,  thus  connecting  them  with  the  main. 
As  tlie  car  moves  forward  the  wave  in  the  strip  moves  forward  like 
the  sinus  in  the  back  of  the  mythical  serpent.  The  method  is  as  in- 
genious as  it  is  simple,  but  there  must  always  be  a  difficulty  in  mak- 
ing in  this  fashion  a  good  contact  with  the  surface  studs. 

The  feebleness  of  the  effect  under  the  roadway  of  a  magnet  car- 
ried on  the  car  has  led  many  inventors  to  prefer  an  electric  method 
of  communicating  with  the  switch,  after  the  manner  of  Hopkinson 
and  Ayrton  and  Perry.  Very  many  dififerent  methods  of  operating 
the  switches  electrically  have  been  devised.  They  fall  into  three 
classes:  (l)  Those  in  which  the  operating  coil  is  a  shunt  to  the  mo- 
tor circuit;  (2)  those  in  which  it  is  in  series  with  the  motor;  and 
(3)  those  in  which  it  is  excited  by  a  battery  carried  on  the  car. 
Each  method  has  its  advantages  and  disadvantages.  The  main  ob- 
jection to  a  shunt  coil  is  its  cost.  It  may  further  be  open  to  the 
objection  that  a  very  small  leak  in  the  insulation  of  the  main  may 
be  sufficient  to  keep  it  in  operation  when  it  ought  not  to  be.  On 
the  other  hand,  it  has  points  of  advantage  over  a  series  coil.  As  it 
always  exercises  the  same  pull  it  can  be  designed  to  a  nicety  to  do 
the  work  required  of  it,  and,  in  general,  can  be  put  into  a  very  small 
space;  whereas  a  series  coil  is  dependent  in  its  action  upon  the  cur- 
rent taken  by  the  car,  and  while  on  the  one  hand  its  winding  must 


tor  to  earth.  As  soon  as  K  K  comes  in  contact  with  stud  No.  3  the 
current  divides,  part  of  it  going  through  the  winding  of  switch  No. 
3  and  operating  it.  Stud  No.  i  is  shown  disconnected,  the  switch 
having  opened  when  the  skate  left  its  stud;  but  it  is  easy  to  see  that 
if  current  could  leak  from  Stud  No.  I  to  earth  there  would  be  some 
current  in  the  coil  to  keep  the  switch  closed.  Many  devices  have 
been  suggested  to  remedy  this  defect.  Mr.  Wynne  himself  has  pro- 
posed numerous  methods.  In  a  recent  design  carried  out  in  con- 
junction with  Mr.  David  Urquhart  the  current  which  operates  the 
switch  is  an  alternating  current  flowing  into  and  out  of  a  condenser. 
The  continuous  current  which  works  the  car  cannot  go  through  the 
magnet  winding  because  it  cannot  get  through  the  condenser.  The 
methods  suggested  by  some  inventors  are  exceedingly  complex, 
their  diagrams  being  perfect  mazes  of  connections  and  interconnec- 
tions; the  nyimber  of  studs  and  skates  being  increased  to  an  alarm- 
ing extent.  One  of  the  simplest  arrangements  is  that  of  Johnson  and 
Lundell.  They  adopted  a  method  which  originated  on  the  Conti- 
nent, and  consisted  in  operating  the  switches  by  the  current  on  its 
way  from  the  car  to  earth  instead  of  on  its  way  from  the  main  to  the 
car.  Fig.  7  shows  one  of  their  diagrams.  It  will  be  seen  that  the 
current  passes  from  the  main  cable  through  the  switch  direct  to  the 
stud  marked  i"i  without  passing  through  any  magnet  winding, 
thence  it  passes  to  the  motor  by  means  of  skate,  Ki.     From  the 


iMiK-e* 


r/<^.  8. 


.#!S 


^/C  s 


F/0    /O 


"^W^^^^ 


%^ 


F/6.  // 


>vvc/ M  V) 


w 

— ©cijcn 


Q 


\^ 


" .  t 


/"/<?.  //?. 


JEZsc.  >vp/*/</.  ^.y 


be  able  to  carry  100  amperes  for  a  short  time,  it  must  have  enough 
turns  in  it  to  operate  the  switch  when  only  carrying  two  or  three 
amperes.  This  necessitates  a  bulky  winding,  which  increases  the 
size  of  the  switch  and  its  box.  Besides  this  the  force  operating  the 
switch  is  apt  to  be  too  violent  with  large  currents  or  too  feeble 
with  small  currents.  The  great  advantage  of  the  series  coil  has  al- 
ways been  that  by  its  use  the  operation  of  the  switch  could  be  made 
more  dependent  upon  the  presence  of  the  car.  If  the  car  is  not 
over  the  surface-contact  it  cannot  draw  current  from  it,  and  it  might 
be  argued  that  the  series  coil  would  then  of  necessity  have  no  cur- 
rent through  it.  This  would  afiford  abundant  safety  to  street  pas- 
sengers if  it  were  not  for  the  fact  that  some  current  may  be  leaking 
from  the  road  contact  to  mud  in  street,  and  this  may  be  sufficient  to 
keep  the  switch  closed. 

To  illustrate  this  let  us  take  a  very  old  design  of  Frank  Wynne's. 
The  view  (Fig.  6)  is,  of  course,  diagrammatic.  The  car  is  intended 
to  run  in  the  direction  indicated  by  the  arrow.  When  switch  No.  2 
is  closed  current  can  flow  from  the  main  cable  by  means  of  the 
armature.  A,  through  the  lever,  L,  to  the  contact,  C;  from  thence  it 
passes  round  the  winding  of  the  magnet,  IV,  to  a  stud,  S,  laid  in  the 
road.  In  contact  with  the  stud,  5",  is  a  long  metal  skate,  K  K,  car- 
ried on  the  car.     The  current  passes  to  this  and  on  through  the  mo- 


motor,  instead  of  going  direct  to  earth,  it  passes  to  skate  K2.  thence 
to  S-!,  and  so  through  the  magnet  windings  to  earth.  Now  the  stud, 
5';,  is  at  very  nearly  the  same  potential  as  the  earth-return,  so  that 
the  question  of  leakage  from  it  does  not  trouble  us.  By  placing  Sz 
outside  the  rails  it  can  be  effectually  guarded  against  stray  currents 
from  5"i.  One  feature  in  this  design  is  the  interconnection  of  the 
switches  whereby  a  switch  is  operated  before  it  is  required  to  supply 
current  to  the  car.  This  gives  greater  time  for  the  switch  to  close. 
A  large  number  of  methods  for  series  working  are  due  to  Mr. 
F.  C.  Esmond,  of  New  York.  One  of  his  simplest  is  shown  in  Fig. 
8.  Here  no  interconnection  is  required  between  the  switch  boxes, 
the  current  being  carried  forward  by  means  of  several  skates.  In 
the  diagram.  Fig.  8,  the  current  is  flowing  to  the  motor  from  the 
main  by  means  of  Ki  and  .Si  of  switch  No.  I.  A  moment  later  Ki 
will  come  in  contact  with  5"i.  The  current  will  then  pass  to  Kz  and 
thence  by  Sz  of  switch  No.  2,  through  the  winding  of  that  switch  to 
5i  and  thence  to  the  car.  Thus  switch  No.  2  is  closed,  and  the 
process  made  continuous.  The  method  of  closing  the  switches  by 
means  of  an  independent  battery  may  be  illustrated  in  Fig.  9.  Two 
rows  of  studs.  Si  and  6"=,  are  required,  and  two  skates,  Ki  and  Ki. 
The  diagram  explains  itself.  The  practical  details  of  a  system  of 
this  kind  have  been  brought  to  great  perfection  by  the  Westing- 
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Jiouse  Company  of  America.  A  branch  line  of  the  Washington 
.tramways  has  been  operated  by  this  company  since  1894  on  what 
has  been  called  the  Wheless  system.  Mr.  Holroyd  Smith  has  de- 
scribed several  modifications  of  the  method.  There  are  two  draw- 
backs, apart  from  the  necessity  of  two  rows  of  studs.  In  the  first 
place,  the  accumulator  cells  are  continually  in  use,  and  the  running 
■of  the  car  is  entirely  dependent  upon  them.  In  the  next  place,  the 
low  pressure  of  a  few  accumulator  cells  is  not  so  satisfactory  for 
overcoming  the  resistance  of  mud  or  ice  upon  the  studs  as  the  full 
SCO  volts  of  the  supply  main.  It  would  take  too  long  to  describe 
the  commutator  system  of  Claret-Vuilleumier  as  laid  in  Paris,  and 
the  line  equipped  at  Monte  Carlo  by  the  General  Electric  Company 
•of  America.  It  is  sufficient  to  note  that  these  systems  have  proved 
the  practicability  of  picking  up  current  from  studs  laid  in  the  road. 

When  we  review  all  these  diflferent  methods  we  see  that  the  direct 
magnetic  pick-up  systems,  with  a  magnet  on  the  car,  while  operat- 
ing with  somewhat  feeble  forces,  have  a  great  element  of  safety  in 
the  fact  that  the  forces  cannot  operate  when  the  car  is  not  there. 
The  system  in  which  the  electromagnet  is  in  the  switch  itself,  on  the 
other  hand,  can  be  made  to  operate  with  very  great  forces,  but  there 
is  a  danger  (only  to  be  avoided  by  complicating  the  system)  of  those 
very  forces  keeping  the  switch  closed  when  the  car  is  absent. 

Now,  it  is  possible  to  combine  the  advantages  of  both  methods 
and  to  avoid  their  defects.  All  that  is  necessary  is  to  make  the 
magnet  of  the  switch  operate  by  attraction  on  a  piece  of  iron  on  the 
■car.  When  the  car  is  absent  the  switch  cannot  be  held  closed  be- 
■cause  the  magnet  has  nothing  to  attract;  at  the  same  time  it  is  found 
possible  in  practice  to  obtain  very  great  working  forces.  Upon 
this  principle  the  authors  have  constructed  an  experimental  line  near 
Willesden  Junction,  the  main  object  being  to  try  the  practicability 
■of  the  system  upon  curves,  crossings  and  sudden  changes  of 
slope. 

Out  of  various  designs  depending  on  the  closing  of  a  magnetic 
circuit  by  the  iron  of  the  car,  the  arrangement  which  has  so  far 
proved  most  successful  in  experiment  consists  of  an  iron  plunger 
sliding  in  a  vertical  tube.  If  we  take  an  iron  plunger  with  expanded 
■ends,  like  that  numbered  2  in  Fig  10,  and  surround  it  by  a  solenoid 
of  wire,  carrying  a  current,  it  is  possible  to  choose  the  size  of  the 
heads  so  that  the  tendency  of  the  plunger  to  assume  a  central  posi- 
tion is  balanced  by  the  attraction  of  the  solenoid  on  the  iron  heads. 
With  properly  chosen  heads  the  solenoid  exerts  no  force  whatever 
on  the  plunger.  Gravity  being  the  only  force  upon  it,  it  will,  of 
course,  take  up  the  position  shown.  If  now,  a  piece  of  iron  is 
placed  over  it,  as  shown  in  No.  3,  the  plunger  may  be  raised  by  the 
attraction  between  the  two.  In  case  a  very  heavy  plunger  is  used  it 
is  possible  to  support  part  of  its  weight  by  merely  increasing  the 
size  of  the  lower  head  by  a  small  amount.  Thus  we  have  a  simple 
piece  of  mechanism  whose  movement  is  entirely  dependent  upon 
the  presence  of  a  mass  of  iron  in  its  neighborhood,  and  which  can- 
not be  moved  by  the  solenoid  itself,  even  though  the  magnetizing 
current  carries  the  iron  up  to  the  saturation  limit.  This  has  been 
converted  into  the  operating  part  of  the  switch.  Now,  though  the 
force  of  attraction  is  sufficient  to  lift  a  fairly  heavy  plunger  and 
operate  a  switch,  it  is  desirable  to  have  something  more  than  this. 
We  want  a  switch  which  will,  notwithstanding  its  massive  moving 
parts,  close  in  an  exceedingly  short  space  of  time.  We  want  a  very 
(treat  acceleration  upon  the  moving  parts  during  the  first  part  of 
their  motion.  This  is  easily  obtained  by  merely  separating  the 
iippi-r  licad  from  the  plunger  by  a  short  air-gap,  and  arranging  mat- 
ters so  that  the  mass  of  iron  comes  over  the  switch  before  current 
is  put  through  the  magnetizing  coil.  As  soon  as  current  passes, 
the  attraction  upon  the  head  is  so  great  that  the  plunger  gets  up  a 
high  velocity  before  the  two  come  togcllu-r,  with  the  result  that 
the  »wilcli  operates  as  though  it  had  been  hit  with  a  hammer.  A 
very/simple  device,  a  mere  film  of  oil  acting  as  a  cushion,  can  be 
employed  to  prevent  the  switch  from  being  injured  by  the  concus- 
sion. 

The  connection  of  this  operating  part  to  the  contact  points  of 
the  ^wit^h  has  bcrn  the  subject  of  some  very  varied  experiments. 
It  would  1"  hamper  :  inple  in  itielf  with  any  gear 
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cided upon,  though  there  are  some  simpler  modifications  of  it  still 
under  experiment.  The  diagram,  which  is  merely  an  incomplete 
sketch  for  a  lantern  slide,  shows,  in  the  first  place,  the  cast-iron  box 
which  is  laid  in  the  street.  This  is  surmounted  by  a  gun-metal  stud, 
S,  faced  with  a  phosphor-bronze  wearing  cap.  The  stud  is  insulated 
from  the  iron  box  by  a  sheet  of  micanite.  A  non-porous  road  ma- 
terial is  placed  around  the  stud  to  make  up  the  level. 

The  box  is  filled  with  oil,  which,  besides  performing  the  function 
presently  to  be  considered,  maintains  very  high  insulation  through- 
out. The  switch  is  attached  to  the  stud  and  comes  away  with  it  in 
one  piece.  Being  only  about  4  inches  in  diameter  no  difficulty  is 
found  in  making  a  perfectly  water-tight  joint.  The  next  point  to 
consider  is  the  method  of  making  electrical  contact.  The  require- 
ments of  switchpoints  for  disconnecting  surface  studs  are  the  fol- 
lowing: 

When  closed  the  contacts  should  be  of  low  resistance  and  capa- 
ble of  carrying  100  amperes  easily.  They  should  be  incapable 
of  fusing  or  sticking  in  any  way,  and  should  require  only  a  small 
force  to  open  them.  They  should  retain  their  shape  and  efficiency 
unimpaired  for  a  long  time  without  requiring  attention.  It  will  be 
observed  that  the  current  through  the  stud  ceases  as  soon  as  the 
skate  parts  company  with  the  stud  as  the  car  moves  forward. 
Hence  in  the  operation  of  the  car  as  the  switch-plunger  falls  it  does 
not  have  to  break  the  main  current,  that  having  already  ceased.  Yet 
although  the  switches  are  not  required  in  the  ordinary  course  to 
break  a  large  current,  it  is  desirable  that  they  should  be  able  in  case 
of  accident  to  do  so  without  injury.  After  experimenting  with 
different  forms  of  contact  it  was  found  that  nothing  fulfills  these  re- 
quirements so  completely  as  a  properly  designed  mercury  contact. 
Mercury  contacts  are,  therefore,  used  throughout  these  switches. 

The  yoke  of  copper  which  dips  into  the  mercury  is  supported  by 
a  brass  tube  which  floats  in  the  oil  and  fits  loosely  into  a  fixed  brass 
tube,  which  acts  as  a  guide.  When  the  plunger  rises  it  takes  the 
oil  from  under  the  float,  which  accordingly  falls,  and  connection  is 
made.  When  the  plunger  falls  the  float  rises.  As  the  plunger 
moves  quickly  the  oil  has  not  time  to  leak  past  the  sides,  notwith- 
standing the  very  loose  fit  of  the  parts  and  the  force  upon  the  yoke 
piece  is  very  great.     At  the  same  time  a  long  movement  is  obtained. 

Safety  to  the  public  being  the  prime  consideration,  we  have  kept 
back  our  invention  until  we  could  be  absolutely  certain  that  by  no 
circvtmstance  likely  in  Inmian  probability  to  arise  could  the  switch 
be  left  alive.  To  operate  the  switch  contacts  requires  a  fraction  of 
an  ounce.  The  forces  which  operate  on  the  moving  plunger  (which 
slides  freely  in  a  brass  tube  in  oil)  are  over  80  pounds  at  the  com- 
mencement of  the  stroke,  and  are  several  pounds  at  the  end.  The 
sliding  plunger  itself  weighs  3  pounds.  We  have,  therefore,  a  mar- 
gin of  safety  of  many  hundred  per  cent.  As  the  car  passes  on,  there 
is  a  breaking  of  the  magnetic  and  also  of  the  electric  circuit,  mak- 
ing security  doubly  sure.  And  there  is  yet  a  third  line  of  defense 
to  the  public  in  that  our  switch  is  actually  earthed,  if  when  the  car  . 
passes  on  the  switch  fails  to  open,  for  then  the  plunger  earths  the 
switch.  In  that  event  the  fuse  would  be  blown,  cfl'cctually  protect- 
ing the  public  from  the  possibility,  of  a  stud  being  loft  alive  in  the 
roadway. 

It  will  be  seen  from  the  dia.gram  that  three  cups  are  employed; 
the  two  outer  being  connected  to  the  main  and  the  stud,  respec- 
tively. The  main  cup  is  enclosed  in  a  metal  sheath  (not  shown) 
permanently  connected  to  earth,  so  that  it  is  impossible  for  current 
to  reach  the  stud  except  when  the  yoke  is  down.  Now  it  will  be 
seen  from  Fig.  11  that  when  the  plunger  is  down  it  earths  the  centre 
cup,  so  that  if  from  any  accident  whatever  the  yoke  piece  fails  to 
open  the  switch  after  a  car  has  gone  past,  the  plunger  puts  the  stud 
to  earth  and  blows  the  fuse  between  it  and  the  main.  It  is  not  nec- 
essary to  have  any  special  mode  of  connecting  up  the  switch 
boxes. 

Either  shunt  or  scries  coils  may  be  used.  In  practice  we  prefer 
a  shunt  coil  because  the  slightly  increased  expense  is  more  than 
compcns.ntcd  for  by  the  smallness  of  the  bulk.  Our  connections  arc 
shown  diagranimatically  in  I.'ig.  12,  which  sufiicicntly  explains  it- 
self. Only  one  skate  is  employed,  and  this  is  in  the  centre  of  the 
car.  This  gives  much  greater  facility  in  going  round  curves  than 
where  two  skates  an<l  two  rows  nf  studs  are  necessary. 
'  Tlirrc  arc  a  nund)rr  of  practicjil  details  for  which  wc  h.ivr  no 
room  here,  but  which  we  hope  shortly  to  bring  before  Ihc  Institu- 
tion of  l'".lcctrical  Hiigiiieers.  Throughout  the  work  ui)on  the  ex- 
perimental line  wc  have  been  indebted  to  Mr.  C.  )C.  Iloll.-ind  for 
many  valuable  suggestions. 


October  22,  189s. 
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Report  of  the  American   Association  for  the   Advancement  of 
Science  Committee  on  Standards  of  Measurement.* 


Secrecy  in  the  Telegraph  Service. 


The  determination  of  the  mechanical  equivalent  of  heat  by  the 
electrical  method,  as  reported  by  Griffiths,'  and  by  Schuster  and 
Gannon,'  gave  a  larger  value  than  Rowland's  corrected  result.  This 
fact  has  created  a  demand  for  the  redetermination  of  the  ampere 
in  terms  of  the  electro-chemical  equivalent  of  silver.  At  the  To- 
ronto meeting  of  the  British  Association  last  year  a  grant  was 
made  to  the  B.  A.  Committee  on  Electrical  Measurements  for  the 
purpose  of  carrying  out  this  investigation. 

At  the  Detroit  meeting  of  this  association  the  grant  of  $50  pre- 
viously made  for  the  use  of  this  committee  was  made  available  for 
the  past  year.  Though  this  appropriation  was  clearly  insufficient  for 
the  purpose,  it  was  decided  that  the  redetermination  of  the  ampere 
should  be  undertaken  for  the  committee  of  this  association  in  the 
physical  laboratory  at  Ann  Arbor.  The  w'ork  has  been  ably  car- 
ried to  completion  by  Professor   Patterson  and   Dr.   Guthe. 

The  discrepancy  between  Griffiths'  results  and  those  of  Rowland 
is  about  one  part  in  400  at  all  temperatures  between  15°  and  25° 
on  the  nitrogen  scale.  Those  of  Schuster  and  Gannon  exceed 
Rowland's  at  19.1°  on  the  same  scale  by  about  one  part  in  500.' 
These  differences  exist  after  the  final  elaborate  comparison  of  ther- 
mometers and  the  reductions  to  the  same  absolute  scale  of  tempera- 
ture. 

Since  the  electrical  methods  employed  to  determine  the  mechan- 
ical equivalent  of  heat  involve  either  the  current  and  the  e.  m.  f. 
of  the  Clark  cell,  or  the  square  of  this  e.  m.  f.,  and  since  the  e.  m.  f. 
of  the  Clark  cell  is  determined  by  means  of  the  silver  voltameter, 
it  is  evident  that  the  current  enters  the  final  result  as  the  square. 
If  the  discrepancy  is  due  entirely  to  an  error  in  the  value  of  the 
ampere,  assuming  the  ohm  to  be  correct,  then  the  ampere  should 
be  one  part  in  1000  to  one  part  in  800  larger  than  the  present  ac- 
cepted value.  That  is,  the  electro-chemical  equivalent  of  silver 
should  be  increased  from  Lord  Rayleigh's  value  of  0.001118  to 
0.0011191  or  0.0011194.  Lord  Rayleigh  does  not  claim  for  his  result 
an  accuracy  greater  than  one  part  in  1000. 

The  method  used  by  Patterson  and  Guthe  was  that  of  a  specially 
constructed  electrodynamometer  of  large  dimensions,  and  the  em- 
ployment of  the  torque  of  a  phosphor-bronze  wire  to  equilibrate  the 
counter-torque  due  to  the  effort  between  the  magnetic  fields  of  the 
stationary  and  movable  coils.  This  method  eliminates  entirely 
the  value  of  gravity,  g.  The  torque  of  the  wire  was  measured  by 
observing  the  period  of  vibration  of  a  cylindrical  brass  weight  of 
known  mass  and  dimensions  when  suspended  by  the  phosphor- 
bronze  wire.  The  entire  success  of  this  part  of  the  investigation  was 
due  to  the  fact  that  the  observations  were  made  with  the  whole 
apparatus  enclosed  in  a  fairly  good  vacuum.  Under  these  condi- 
tions the  vibrations  could  be  followed  for  hours  at  various  inter- 
vals; the  logarithmic  decrement  was  almost  entirely  constant,  and 
it  was  easy  to  obtain  a  curve  connecting  temperatures  and  periods 
of  vibration  as  a  torsional  pendulum.  The  wire  was  so  connected 
to  the  support  and  to  the  brass  cylinder  that  it  could  be  transferred 
from  the  vacuum  apparatus  to  the  electrodynamometer  and  back 
again  without  disconnecting  it  from  the  terminal  pins.  From  per- 
sonal inspection  at  the  several  stages  of  the  investigation  assurance 
can  be  given  that  the  work  has  been  most  carefully  executed  at 
every  point,  and  all  known  sources  of  error  have  been  as  completely 
eliminated  as  possible.  The  result  of  the  investigation  is  that  the 
electro-chemical  equivalent  of  a  used  solution  of  neutral  silver  ni- 
trate, fifteen  parts  by  weight  of  the  silver  salt  to  eighty-five  parts 
of  distilled  water,  is  0.0011192  gm.  per  ampere  per  sec.  This  ex- 
ceeds Lord  Rayleigh's  value  by  about  one-ninth  of  one  per  cent, 
and  causes  the  discrepancy  in  the  mechanical  equivalent  of  heat  to 
disappear. 

The  corresponding  change  in  the  e.  m.  f.  of  the  Clark  cell  will 
be  from  1.4342  to  1.4327  at  15°  C.  A  direct  determination  has  not 
yet  been  made  and  this  redetermination  is  reserved  for  the  coming 
year. 

Dr.  Kahle  has  obtained  for  the  electro-chemical  equivalent  of 
silver  the  value  0.0011182*  by  the  use  of  an  electrodynamometer  de- 
signed by  von  Helmholtz  and  a  fresh  solution  of  the  salt.  Pellat 
and  Potier  found  the  same  value  as  that  of  Patterson  and  Guthe.' 


•Presented  by  Prof.  Henry  S.  Carhart,  secretary  of  the  committee. 

*  "Phil.  Trans.,  A,"  1803. 

*"Proc.   Roy.  Soc.."  November,  1894. 

•  "Johns  Hopkins  University  Circulars,"  June,  i8q8. 

*  "U'ied.  .Annal.,"  Vol.  sp,  p.  532. 

•  "Journ.  de  Phys.,"  9,  p.  3S1,  i8go. 


An  interesting  incident  in  connection  with  the  use  of  the  tele- 
graph system  by  the  Secret  Service  is  given  in  an  account  of  the 
work  of  this  department  in  connection  with  the  recent  war,  by 
Chief  Wilkie.  in  the  New  York  "Herald,"  from  which  the  follow- 
ing is  reprinted: 

When  the  "emergency  men,"  as  the  temporary  employees  of  the 
division  were  termed,  were  instructed  in  the  use  of  the  cipher  code 
they  were  told  that  in  communicating  wit^l  headquarters  they 
shouli  use.  instead  of  my  name,  "John  Ehlen,"  which  I  had  regis- 
tered with  the  telegraph  companies.  This  was  simply  a  precau- 
tionary r^ieasure  intended  to  protect  the  operators  by  elinnnating 
the  chance  that  some  one  might  discover  the  message  was  for  the 
Secret  Service,  identify  the  sender  as  a  member  of  the  division, 
and  destroy  his  usefulness  in  that  particular  locality,  if  nothing 
wor^e. 

Out  of  this  airangement  grew  a  curious  incident.  In  the  latter 
part  of  May  a  young  Western  newspaper  correspondent,  stationed! 
in  Washington,  sent  in  his  card,  asking  to  see  me  on  important 
and  confidential  business.  When  admitted  he  explained  that  a  tele- 
graph operator,  whom  he  had  known  for  years  in  the  West,  an* 
who  had  been  transferred  to  the  capital,  had  intercepted  a  cipher 
message  from  Montreal  the  night  before,  and  believed  it  was  from 
the  Spanish  headquarters  to  an  agent  here.  We  were  particularly 
interested  in  the  Spanish  messages  at  that  time,  having  possession 
of  a  cipher  that  was  being  used  in  some  of  their  correspondence, 
and  the  newspaper  man,  knowing  this,  had  suggested  to  his  friend 
the  operator  that  the  suspected  communication  be  submitted  to  our 
office. 

He  had  tried  to  translate  it,  but  was  unable  to  succeed,  and  he 
wondered  if  we  would  have  better  luck.  The  copy  of  the  myste- 
rious message,  which  he  then  produced  and  placed  before  me  on 
the  desk,  was  addressed  to  my  alias,  the  original,  from  one  of  my 
men,  being  in  a  drawer  at  my  side.  Under  the  circumstances  I  felt 
moderately  certain  that  we  could  get  at  its  meaning,  but  without 
explaining  to  the  correspondent  I  told  him  that  if  we  did  succeed 
in  deciphering  it,  and  the  contents  wer  of  such  a  character  as  to- 
permit  of  their  publication,  he  should  have  a  "scoop"  on  it.  This 
satisfied  him,  and  he  went  away. 

A  little  later  I  called  up  the  telegraph  company  and  asked  that 
the  operator  in  question  should  be  sent  to  the  office  for  a  moment. 
In  a  few  minutes  he  was  ushered  in— a  young,  bright-faced  fellow, 
with  plenty  of  color  in  his  cheeks  and  an  air  of  suppressed  excite- 
ment. 

I  only  guessed  that  he  felt  his  discovery  had  been  of  value  to- 
the  Government,  and  he  was  to  be  rewarded  in  some  way.  Ini 
reply  to  my  question  he  detailed  how  he  had  received  the  message, 
and  how,  when  it  occurred  to  him  that  it  might  be  from  one  Span- 
ish agent  to  another,  he  had  surreptitiously  obtained  a  copy  of  it. 
The  fact  that  it  bore  no  local  address  had  made  it  doubly  sus- 
picious, as  it  indicated  that  it  was  to  be  called  for. 

"Didn't  it  occur  to  you  to  see  if  the  person  to  whom  it  was  ad- 
dressed was  registered  in  the  office  with  delivery  directions?" 

"No,  sir." 

"Well,  if  you  had  consulted  your  company's  books  you  would' 
have  discovered  that  I  am  'John  Ehlen,'  and  that  this  is  a  Govern- 
ment message." 

The  poor  fellow's  face  was  a  study  when  he  realized  that  he  had 
held  cut  an  official  telegram  and  had  turned  it  over  to  a  newspaper 
man. 

He  appreciated  the  gravity  of  the  offense  in  violating  his  oath 
as  an  operator,  and  felt  that  his  position  was  as  good  as  gone, 
under  circumstances  that  would  make  it  impossible  for  him  to  ob- 
tain employment  with  any  company.  He  said  nothing,  but  his 
eyes  f.Iled  with  tears. 

"Have  you  a  family?" 

"No,  sir;  but  I  am  supporting  my  old  father  and  mother." 

"Your  motive  was  the  best  in  the  world,"  I  said,  finally,  "but 
ycur  methods  are  open  to  criticism.  Now,  nothing  shall  be  said  to 
the  company  about  this,  but  if  in  the  future  you  calch  any  myste- 
rious messages  just  bring  them  straight  to  me  without  intrusting 
them  to  any  outsider.  If  your  newspaper  friend  had  succeeded  in 
translating  this  message  it  might  have  been  awkward  for  all  of  us." 

This  was  true,  for  the  message  in  question  detailed  briefly,  but 
completely,  the  capture  of  the  Carranza  letter.  He  gave  me  a 
gialcful  pressure  of  the  hand,  and  the  incident  was  closed. 
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Dynamos,  Motors   and  Transformers. 

THEORY  OF  THE  ROTARY  TRANSFORMER.  Kapp. 
"Elek.  Zeit.,"  Sept.  29. — The  conclusion  of  his  long  article  (see 
"Digest"  last  week).  He  discusses  the  four-phase  transformer;  a 
rotary  transformer  supplied  with  two-phase  current  is  really  a  four- 
phase  transformer;  he  shows  that  a  machine  in  which  the  pole 
breadth  is  two-thirds  the  pole  distance  will  yield  as  a  transformer 
67  per  cent,  more  than  if  it  is  used  as  a  continuous-current  ma- 
chine; when  the  pole  breadth  is  one-half  the  pole  distance,  the  in- 
crease is  6g  per  cent.;  with  four-phase  transformers  the  breadth  of 
jjole  has  therefore  no  particular  effect  on  the  output;  the  mag- 
netic field  can,  therefore,  be  designed  with  reference  to  the  condi- 
tions for  the  continuous  current  as  distinguished  from  the  alter- 
nating current.  The  three-phase  transformer  is  next  considered, 
.and  it  is  shown  that  it  will  yield  38  to  44  per  cent,  more,  according 
to  whether  the  polar  width  is  great  or  small,  than  it  would  yield 
as  a  continuous-current  machine  in  which  the  same  heat  was  gen- 
erated in  the  armature.  The  six-phase  transformers  are  then  brief- 
ly considered;  they  are  shown  to  be  more  favorable  than  the  four- 
phase  transformer,  as  the  armature,  for  phase  equality,  yields  nearly 
<iouble  that  of  a  mechanically  driven  continuous-current  machine; 
the  pole  breadth  has  no  effect  and  phase-shifting  only  a  very  slight 
one.  In  conclusion  he  gives  a  brief  summary  in  the  form  of  the 
following  table;  three,  four  and  six-phase  transformers  were  con- 
sidered only  for  phase  equality,  and  the  numbers  in  the  table  for 
phase  difference  are  only  approximate.  This  table  gives  the  output 
of  the  rotary  transformer  expressed  in  percentage  of  that  output 
which  the  armature  would  yield  as  a  c,ontinuous-current  genera- 
tor, for  the  same  heat  generated  in  the  copper  of  the  armature. 
The  pole  breadth  is  given  in  terms  of  the  distance  between  the 
centres  of  the  poles. 

Phase  Theoretical  Lim-  Pole  Width. 

Type  of  Rotary  Transformer,                Shifting,  it  (Steinmetz).       ^  '/i 

f  cos  =  I  85                 88  95 

■Single-phase ,  cos  =  o.g  ..                 8i  88 

■^                                                                I   cos  =  0.8  ..                     73  80 

[  cos  =  0.7  ..                   63  70 

._..              .                                                                     (   cos  =  I  134  138  144 

Ibrce-phase <  cos  =  0.9  ..  128  137 

(  cos  =s  0.8  ..  J17  126 

(  cos  =  I  I64  167  170 

Two  or  four-phase •<  cos  =  0.9  i6o  167 

(    cos  =  0.8  ..  144  153 

I  cos  =  I  196  198  T99 

:5ix-pha.se -(  cos  =  0.9  ..  192  196 

(   cos  =  0.8  .,  177  188 

ROTARY  TRANSFORMERS.  Marchena.  "LTnd.  Elec," 
Sept.  10. — The  conclusion  of  his  long  article  (see  "Digest"  Sept. 
24]).  As  the  results  of  his  study  he  draws  the  following  conclu- 
sions: There  is  no  advantage  in  compounding  alternators  intend- 
ed for  feeding  such  converters;  neither  is  there  any  advantage  in 
providing  for  close  regulation;  on  the  contrary,  alternators  having 
considerable  self-induction  are  very  well  suited  and  give  the  least 
wattless  currents;  this  refers  to  alternators  which  are  used  exclu- 
sively for  supplying  the  converters.  When  the  alternators  are  com- 
pounded to  give  a  constant  potential,  or  when  the  converter  is  at- 
tached to  a  constant  potential  circuit,  it  is  necessary  to  insert  in 
the  circuit  a  reaction  coil.  There  is  no  advantage  in  adjusting  the 
excitation  of  the  converter  so  as  to  have  the  power  factor  equal  to 
unity  at  full  charge;  it  is  preferable  to  annul  the  wattless  current  for 
■a.  load  of  70  to  80  per  cent.;  this  is  illustrated  with  an  example.  He 
concludes  that  in  every  difTerent  installation  it  is  necessary  to  study 
the  particular  conditions  under  which  the  converters  are  to  be  run, 
in  order  to  determine  the  different  data  in  a  rational  manner. 

ELECTRIC  GENERATORS.  Parshall  and  Hobart.  Lond. 
"Engineering,"  Sept.  16. — In  this  continuation  of  their  long  serial 
they  begin  the  discussion  of  constant-potential  continuous-cunent 
•<lynamos.  They  show  that  the  magnetic  circuit,  the  thermal  limit, 
the  cflicicncy  and  regulation,  although  important,  arc  all  secondary 
to  the  (|UC!ttion  of  coiiiniutation;  the  latter  subject  is  then  discussed 
;il  l<'ngtl);  the  important  requirement  for  sjiarkless  commutation  is 
•li'.wn  to  be  that  the  current  in  the  cod  shorl-cirruited  by  the 
liru  ,hc«,  should  be  equal  to  half  the  main  current — that  is,  to  the 
■current  which  will  go  through  it  alter  leaving  the  brush.  The  more 
general  use  of  radial  bearing  carbon  brushes  is  pointed  out.  The 
proper  design  lA  the  parts  of  a  dynamo  has  enabled  manufacturers 
to  dispense  with  the  many  ingenious  and  rompliratcd  windings  lor 
'  ■'  .'  sparking,  and  it  is  therefore  not  necessary  to  resort  to 
jt  careful  appliralion  <>\  the  firdinary  methods  has  brought 
.,....:ao  to  such  a  sl:ige  of  development  that  the  thermal  limit 
IS  reached  below  that  output  at  wliich  harmful  sparking  occurs. 
The  subject  of  armature  interference  falso  known  more  generally 
as  armature  reaction)  is  then  discussed:  thev  show  what  is  meant 
Tiv  i'  and  how  11  arts      Som*-  tests  arc  described  in  whicli  the  field 

'  tmder  various  conditions;  some  simi- 
o  cited.  The  discussion  of  the  appli- 
.,1  ...II  ..:  ill.  I  I  .iiismIi  1.111..11S  to  the  proportioning  o(  dynamos  is 
then  begun. 


CALCULATION  OF  DYNAMOS.  Sumec.  "Zeit.  fuer 
Elek.,"  Sept.  25. — The  first  part  of  an  article  in  which  he  describes 
a  general  method  of  calculating  electrical  machines,  including  con- 
tinuous and  alternating-current  dynamos  and  motors;  it  is  intended 
chiefly  to  give  a  general  insight  to  the  subject;  the  mathematics  in- 
volved appear  to  be  relatively  simple;  he  claims  that  the  method  is 
free  from  the  numerous  coefficients  and  complicated  formulas;  it 
appears  to  differ  considerably  from  the  usual  methods. 

CALCULATING  THE  AIR  SPACE  RELUCTANCE  FOR 
TOOTHED  ARMATURES.— Lond.  "Elec.  Eng.,"  Sept.  30.— An- 
swers to  a  request  to  show  how  this  is  calculated,  and  how  the 
length  of  the  path  through  such  an  armature  is  determined. 


EXPLORING  THE  POTENTIAL  AROUND  COMMUTA- 
TORS. Shepardson.  "Amer.  Elec,"  Oct. — Brief  descriptions  of 
the  usual  methods,  with  a  reference  to  a  simple  method  used  in  the 
laboratory  of  the  Univ.  of  Minn,  with  satisfaction.  There  is  a  strip 
of  hard  fibre  formed  so  as  to  encircle  half  the  commutator;  a  row 
of  radial  holes  is  drilled  through  it,  the  spaces  being  equal  to  the 
divisions  of  the  commutator;  the  piece  of  fibre  is  held  in  position 
by  cords;  the  third  brush  consists  of  a  wire,  which  is  passed  through 
each  of  these  holes  in  succession,  the  voltage  being  measured  be- 
tween that  and  one  of  the  other  brushes,  or  between  two  brushes 
placed  in  successive  holes. 

MULTIPHASE  ARMATURE  WINDINGS.  Stone.  "Amer. 
Elec,"  Oct. — The  continuation  of  his  well-illustrated  article  describ- 
ing these  windings. 

Lights  and  Lighting. 

ARC  LAMP.  Duflos  system.  "L'Elec,"  Oct.  i,  and  "L'Ind. 
Elec,"  Sept.  10;  abstracted  in  Lond.  "Elec.  Rev.,"  Sept.  30. — An 
illustrated  description  of  this  lamp,  which  has  neither  a  brake  nor 
a  similar  mechanism;  the  regulation  is  produced  by  a  shunt  electro- 
magnet, by  ineans  of  which  as  great  sensitiveness  is  said  to  be  pro- 
duced as  that  in  differential  lamps. 

ARC  LAMP.  Souga  system.  "Elek.  Zeit.,"  Sept.  29. — An  il- 
lustrated description  of  this  inclosed  lamp,  which  is  made  for  con- 
tinuous or  alternating  currents  from  2.5  to  9  amperes. 


TRAIN  LIGHTING.— "El'ty,"  Oct.  12.— A  very  short  descrip- 
tion of  the  system  used  on  the  postal  cars  of  the  Atchison,  Topeka 
&  Santa  Fe  Railroad.  A  dynamo  is  belted  to  the  car  axle,  the  cur- 
rent being  stored  in  a  battery.  This  system  has  been  used  since  last 
March,  and  seems  to  have  been  perfectly  satisfactory.  The  speed 
of  the  armature  is  kept  as  nearly  constant  as  possible  by  an  arrange- 
ment of  pulleys  not  described.  A  note  in  "Eng.  News,"  Oct.  13, 
states  that  electric  lighting  from  the  car  axle  has  been  adopted  on 
the  limited  trains  of  that  railroad,  running  a  distance  of  2200  miles; 
the  aggregate  candle  power  will  be  about  4928,  which  includes  a  lo- 
comotive headlight  and  a  lamp  in  each  berth. 

TRAIN  LIGHTING.— "Prog.  Age,"  Oct.  I.— A  reprint  of  an 
article  from  the  "Railroad  Gazette,"  Sept.  16,  describing  a  system 
used  in  England.  A  dynamo  and  accumulators  are  carried  in  the 
guard's  compartment,  the  dynamo  being  driven  by  a  belt  from  the 
car  axle;  it  is  so  mounted  that  when  the  speed  of  the  axle  exceeds 
a  certain  amount  the  belt  is  made  to  slip,  so  that  the  speed  of  the 
dynamo  is  practically  constant.  There  are  about  1000  cars  in 
use  which  are  ])rovided  with  this  system,  known  as  the  Stone  sys- 
tem and  invented  by  Gill. 

INCANDESCENT  LAMP  MANUFACTURE.— "Elec.  Eng.,- 
Oct.  13. — A  description  of  the  process  of  the  Shelby  Company. 

Power. 

LIGHT  AND  POWER  ON  THE  MIDLAND  RAILWAY. 
Langdon.  Lond.  "Elec,"  .Sept.  30. — A  reprint  of  a  paper  read  be- 
fore the  Instituliim  of  Mech.  Eng.  on  "The  electric  current  for 
lighting  and  power  on  the  Midland  Railway,  and  driving  machinery 
direct  by  clcclrir  motor,  without  sh.'ifling."  This  r;iiKvay  lia« 
established  a  nund)cr  of  installations,  aggregaling  abotit  3.StX)  horsc- 
I)ower:  a  list  of  these  installations  is  given  in  a  table,  which  also 
gives  the  cost  of  working  of  each  lor  a  half  year;  both  the  series 
and  the  parallel  systems  of  arc  lights  arc  used.  Recently  high-ten- 
sion direct-current  machines  have  been  added,  the  power  from 
which  is  transformed  down  to  a  lower  potential  at  distant  stations; 
the  transmission  voltage  is  2200  and  the  final  210.  A  more  complete 
tiescriplion  of  the  Derby  stalimi  is  given;  this  contains  compensa- 
tors or  regulators,  automatically  ninlrnlliiig  ihc  voltage;  these  con- 
sist of  two  .series  dynamos  coupled  (dgclhrr  .-ind  drivrti  with  a  shunt 
motor,  the  current  from  the  outside  mains  of  the  lliree-wirr  system 
being  sent  through  Ihem  in  the  usual  way;  Ihry  have  an  a<lditional 
coil,  which  is  connected  in  series  with  the  middle  or  neutral  wire, 
but  It  is  wound  in  the  opposite  <lirertion  on  each  of  the  series  ma- 
chines; any  drop  in  the  third  wire  due  to  the  cturrnt  (n  it  is  thus 
compensated  automatically  by  the  volts  being  raise<l  on  one  com- 
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.pensator  and  dropped  in  equal  amount  on  the  other.  The  latter 
half  of  the  paper  is  on  the  application  ol  power,  which  is  becoming 
•daily  more  recognized.  Two  tables,  which  are  well  filled,  give  the 
data  for  the  power  absorbed  by  tools  and  shafting,  which  was  care- 
fully measured;  one  of  these  contains  much  data  for  each  of  a 
number  of  machine  tools  driven  by  countershafts,  both  light  and 
loaded,  including  also  the  amount  of  metal  cut  away.  The  second 
table  gives  a  comparison  between  driving  a  lathe  through  coun- 
tershalting  and  directly.  A  9.5-inch  screw  cutting  lathe  driven  by 
countershafting  and  cutting  down  a  bar  of  gun  metal,  required  495 
watts  per  ounce  of  metal  removed  per  minute;  by  gearing  to  it  di- 
rectly an  electric  motor,  the  consumption  was  reduced  to  214  watts; 
this  was  when  it  was  making  one  cut;  when  making  three  cuts  si- 
multaneously the  power  averaged  275  watts  per  ounce  per  minute, or 
wlien  direct-driven  143  watts;  multiplying  the  watts  by  the  time  oc- 
cupied to  do  the  same  work  in  each  case,  the  relative  values  are 
for  one  cut  3  to  i,  and  for  3  cuts  2  to  I.  The  waste  of  power  in 
shafting  and  belting  would  not  be  so  great  in  relation  to  the  work 
done,  for  larger  tools;  with  Large  machines,  absorbing  i  horse- 
power, there  can  be  no  question  of  the  advantage  derived  by  direct 
driving  from  electricity.  The  data  are  given  in  very  complete  form, 
and  seem  to  be  a  valuable  addition  to  the  information  on  this  sub- 
ject. 

TRANSMISSION  OF  POWER.  Janet.  "L'Eclairage  Elec," 
Sept.  24;  translated  in  abstract  at  some  length  in  the  Lond.  "Elec. 
Rev.,"  Sept.  30. — Abstracts  of  the  article  noticed  in  the  "Digest" 
Oct.  8.  He  recommends  that  every  workshop,  warehouse  and  work- 
man's lodging  or  home  should  be  provided  with  power  from  some 
central  point. 

ELECTRIC  STEERING  GEAR.  Fischer-Hinnen.  "L'Eclair- 
age Elec,"  Sept.  24. — An  illustrated  description  of  the  Giles  and 
the  Pfatischer  systems,  which  he  considers  the  two  best  systems 
now  in  use  for  vessels. 

GR.\NAD.\.  Ritter.  "L'Ind.  Elec,"  Sept.  25.— An  illustrated 
description  of  this  plant  in  Spain,  in  which  a  w-ater  power  having  a 
fall  of  330  feet  is  used.  The  simple  alternating  current  of  4200  volts 
is  used. 

VARYING  THE  SPEED  OF  MOTOR-DRIVEN  FEED 
PUMPS. — Lond.  "Elec.  Eng.,"  Sept.  30. — Brief  descriptions  of  sev- 
eral methods. 


^  BL.\ST-FURNACE  GAS  AS  MOTIVE  POWER.  Savage. 
"Cassiers"  Mag.,"  Oct. — A  sliort  article  on  the  use  of  such  gases 
for  driving  gas  engines.  Experiments  seem  to  show  that  as  much 
as  20  indicated  horse-power  may  be  obtained  per  ton  of  coke  fed  to 
blast  furnaces;  these  gases  are  now  going  to  waste  at  most  places; 
he  suggests  that  electric  transmission  would  provide  a  convenient 
means  for  distributing  thhs  power. 

ELECTRICALLY  DRIVEN  SHIPYARD  TOOLS.  Kodo- 
litsch.  "Cassiers'  Mag.,"  Oct. — A  well-illustrated  article  on  the 
numerous  electrical  appliances  used  by  his  company  at  Trieste,  Aus- 
tria. He  emphasizes  the  convenience  and  economy  of  electric  pow- 
er in  such  cases. 

WATER-POWER  PLANT.— "Amer.  Elec,"  Oct.— An  illus- 
trated description  of  the  plant  of  the  Fries  Company  in  North  Car- 
olina, for  transmitting  power  to  Winston-Salem.  One  thousand 
liorse-power  is  to  be  transmitted  in  the  form  of  three-phase  current 
at  10,000  volts,  the  line  "being  70,000  feet  long. 

ELECTRICAL  REFRIGERATION.  Fay.  "Elec.  Eng.,"  Oct. 
13. — A  continuation  of  his  article  (see  "Digest"  last  week).  He  de- 
scribes a  number  of  macliines  which  he  constructed  and  criticises 
them. 

Traction. 

ELECTRIC  TRACTION.  Carus-Wilson.  Lond.  "Elec.  Eng.," 
Sept.  30. — The  beginning  of  a  reprint  of  his  Cantor  lectures;  these 
will  be  confined  to  the  subject  of  the  direct-current  motor  as  ap- 
plied to  traction.  He  begins  by  considering  the  motor  in  a  state 
of  rest,  the  whole  of  tlie  first  lecture  being  devoted  to  this;  he  in- 
troduces the  quantity  wTiicli  he  calls  the  "induction  factor,"  which 
takes  an  important  part  in  his  method  of  treating  the  subject.  The 
method  described  appears  to  be  similar,  if  not  identical,  with  the 
one  shown  in  a  former  paper  abstracted  in  the  "Digest"  June  18,  25 
and  July  2. 

SURFACE  CONTACT  SYSTEMS.— "Zeit.  fuer  Elek.,"  Sept. 
iS.-— Illustrated  descriptions  of  the  Esmond,  the  Wynne  and  the 
Union  Electric  Company  systems,  taken  from  patent  specifications. 
It  is  remarked  that  tlie  Claret-Vuilleumier  system  "was"  in  use  in 
France  for  a  year  and  a  half  (from  which  it  would  appear  that  it  is 
now  abandoned);  in  Prague  the  Krizik  system  is  in  use;  on  an  elec- 
tric line  in  Monaco  tlie  contact  knob  system  is  in  use. 


^_  ELECTROLYSIS  OF  WATER  PIPES  AT  DAYTON.— 
"Eng.  News,"  Oct.  6. — Long  extracts  from  a  report  of  what  ap- 
pears to  be  a  very  thorough  investigation  of  the  damage  done  by 
■electrolysis  to  the  water  mains  of  that  city.  After  pointing  out  the 
■well-known  principles  of  such  electrolysis  and  referring  to  tests 
made  by  measuring  the  voltage  betwen  the  rails  and  the  fire  plugs, 
a  description  is  given  of  the  condition  in  which  pipes  were  found 
after  being  exposed.  Among  other  well-known  eflfects,  it  was  found 
that  tar  seems  to  be  no  protection  whatever,  as  the  pipes  were 
'found  to  be  covered  with  a  black  material  resembling  graphite, 
which  was  an  excellent  conductor;  stone  and  pebbles  near  the  pipes 


in  some  cases  seem  to  have  been  electro-plated  with  the  metal  of 
the  pipe,  which  one  of  the  experts,  Brown,  believes  has  never  been 
observed  before;  the  tensile  and  transverse  strength  of  the  pipes 
was  measured,  and  a  reduction  of  from  30  to  50  per  cent,  was 
found.  In  a  saturated  solution  of  sal  ammoniac  100  amperes  will  re- 
move 3  pounds  of  iron  in  twenty-four  hours,  or  with  the  proper  so- 
lution 20  pounds  of  lead.  According  to  Brown,  the  measurements 
do  not  bear  out  the  claim  that  cast-welded  joints  will  entirely  obvi- 
ate the  effects  of  electrolysis.  Some  measurements  showed  that  the 
pipes  at  certain  points  were  carrying  95  per  cent,  of  the  current,  the 
other  5  per  cent,  being  divided  between  the  two  rails.  T'le  report 
concludes  with  an  estimate  of  the  damage  done;  it  appears  that  the 
total  length  of  pipe  affected  amounted  to  46,000  feet.  It  is  esti- 
mated that  there  would  be  no  injurious  electrolysis  20  feet  either 
side  of  the  car  tracks.  Rowe,  of  the  Water  Works,  calls  attention 
to  the  additional  risk  in  case  of  fire,  while  the  damaged  pipes  are 
being  replaced  by  new  ones;  also  to  the  cost  of  repaying  the  streets 
and  the  large  portion  which  would  be  borne  by  the  property  own- 
ers; the  cost  of  replacing  the  pipes  is  estimated  at  $77,000.  With 
a  difference  of  potential  of  4.5  volts  it  is  shown  that  a  6-inch  pipe 
can  become  useless  in  five  years  (but  this  would  evidently  depend 
on  the  current,  and  not  on  the  voltage  alone.)  He  claims  that  the 
city  should  be  reimbursed  for  the  damage  sustained,  and  questions 
the  feasibility  of  replacing  the  pipes,  as  they  will  again  be  subjected 
to  destruction. 

STORAGE  BATTERY  FOR  ELEVATED  RAILROAD. 
Cravath.  "Elec.  Eng.,"  Oct.  13. — An  article  on  the  performance 
of  the  battery  which  is  used  on  the  South  Side  Elevated  Railroad 
of  Chicago.  The  load  in  this  plant  is  said  to  be  without  doubt  the 
most  fluctuating  of  that  in  any  other  large  station;  tlie  batteries  are 
placed  near  the  ends  of  the  line  and  are  connected  directly  to  the 
line  without  any  auxiliary  regulating  apparatus.  Two  diagrams 
give  the  curves  of  fluctuation  with  and  without  the  battery, and  show 
the  effect  of  the  battery  in  greatly  reducing  the  fluctuations.  With 
the  battery  in  use  the  maximum  was  5700  amperes  as  against  7500 
without  the  batteries,  while  the  minimum  was  3000  as  against  1700; 
before  the  batteries  were  in  use  the  load  was  almost  more  than  the 
four  generators  could  carry,  while  now  it  is  hardly  a  full  load  for 
three  of  them;  the  average  current  at  the  power  house  per  car  dur- 
ing heavy  loads  is  less  with  the  battery  than  without.  The  kilowatt 
hours  per  car  mile  required  on  this  road  are  2.08. 

ELECTRIC  STREET  TRACTION  IN  ENGLAND.  Knox. 
"Eng.  Mag.,"  Oct.- — .'V  long  article  on  the  legal  aspects  of  electric 
street  traction  in  England.  After  referring  to  the  social  side  of  elec- 
tric traction,  he  calls  attention  to  the  fact  that  London,  although 
the  richest  city  in  the  world,  has  the  most  meagre  system  of  trac- 
tion in  the  world,  operated  by  the  most  antiquated  method,  and  he 
then  shows  that  this  is  due  to  the  English  law  concerning  tramway 
undertakings. 

LIGHT  RAILWAYS  IN  GREAT  BRITAIN.  Spagnoletti. 
"Cassiers'  Mag.,"  Oct. — A  brief  article  on  light  railways  in  general, 
without  special  reference  to  electric  railways. 

BRUSSELS.— "West.  Elec,"  Oct.  8.— A  translation  in  abstract, 
with  illustrations,  of  the  article  noticed  in  the  "Digest"  May  28,  de- 
scriptive of  the  railway  lines. 

TRACK  CONSTRUCTION.  Gibbon.  "Elec  Eng.,"  Oct.  13. 
— An  article  on  its  defects  and  the  remedy,  in  which  he  describes 
his  lap  joint  rail. 

Installations,  Systems  and  Appliances. 

INSTALLATIONS  IN  SWITZERLAND. —  "L'Eclairage 
Elec,"  Sept.  24. — Statistics  for  the  year  1897  compiled  from  official 
reports.  There  were  thirt\'-five  installations,  comprising  a  total  of 
4989  kw;  a  double-page  table  contains  data  concerning  the  principal 
plants  for  the  electric  transmission  of  energy  in  Switzerland. 

THEATRE  PLANT.— Lond.  "Elec  Rev.,"  Sept.  30.— A  brief,  il- 
lustrated description  of  the  private  plant  at  the  Palace  Theatre  of 
Varieties.  Structurally  and  decoratively  this  is  thought  to  be  the 
finest  theatre  in  London. 

PLANT  IN  THE  CHAMBER  OF  DEPUTIES.  Laffargue. 
"L'Ind.  Elec,"  Sept.  10. — An  illustrated  description  of  this  plant  in 
Paris.  There  are  four  gas  engines  of  50  horse-power  and  two  of 
30;  the  two-wire  system  at  no  volts  with  a  battery  of  accumulators 
is  used. 

HOFOR'S  IRON  WORKS.— Lond.  "Elec  Eng.."  Sept.  20;  re- 
printed, without  the  illustrations,  in  "El'ty"  (N.  Y.).  Oct.  12. — A 
brief  description  of  this  plant  in  Sweden,  which  is  for  both  lighting 
and  the  transmission  of  power. 

CHARGING  FOR  ELECTRIC  ENERGY.  Meynier.  Lond. 
"Elec,"  Sept.  30. — An  abstract  of  the  article  noticed  in  the  "Digest" 
last  week. 

COMMERCIAL  ASPECTS  OF  ELECTRIC  SUPPLY.— Gib- 
bings.  Lond.  "Elec."  Sept.  30.- — In  this  continuation  of  his  long 
serial  he  gives  some  data  regarding  cranes  and  hoists;  also  a  list  of 
the  number  of  motors  used  for  electrically  driven  printing  machines. 


NEW  YORK  STATE  CAPITOL.— "Elec  Eng.,"  Oct.  13  — 
Some  illustrations  of  the  building,  accompanied  by  a  very  brief 
statement  of  the  number  of  lights,  their  distribution  and  the  difficul- 
ties encountered  in  the  wiring. 

MUNICIPAL  OWNERSHIP.  Hopkins.  "Elec.  Eng.,"  Oct. 
13. — The  first  part  of  an  article  on  some  views  and  data  on  munici- 
pal ownership. 
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Wires,  Wiring  and  Conduits. 


INTERIOR  WIRING.  Gardner.  "West.  Elec,"  Oct.  8.— An 
article  describing  how  to  calculate  the  wire  for  simple  cases;  it  is 
intended  for  those  who  have  no  technical  training  and  for  begin- 
ners. It  contains  also  a  table  from  which  the  gauge  numbers  of  the 
wires  are  found  directly  for  various  numbers  of  lamps  at  various  dis- 
tances. 

INTERIOR  WIRING.  Knox.  "Amer.  Elec,"  Oct.— An  ar- 
ticle on  the  feeders  and  mains  in  a  building. 

Electro-Piiysics  and  Magnetism. 

ELECTROSTATIC  CAPACITY  OF  WIRES.  Moon.  Lond. 
"Elec.  Rev.,"  Sept.  30.— An  article  containing  formulas  for  the  ca- 
pacity of  wires  under  various  conditions.  These  formulas  are  too 
numerous  to  be  given  here,  but  some  of  the  deductions  may  be  of 
interest.  One  of  the  formulas  gives  the  capacity  in  microfarads  of 
a  mile  of  wire  of  any  given  diameter,  suspended  at  any  given  dis- 
tance from  earth;  another  gives  the  capacity  between  two  wires  of 
the  same  diameter  entirely  isolated  from  other  wires,  and  the  earth; 
another  gives  the  capacity  of  a  cable.  The  capacity  between  a  wire 
and  a  number  of  other  wires  and  the  earth  cannot  be  as  great  as 
twice  the  capacity  between  that  and  the  nearest  wire,  if  the  two 
wires  are  of  the  same  diameter  and  are  entirely  isolated.  Two  wires 
would  have  to  be  nearly  equal  in  capacity  before  their  capacity  as 
isolated  wires  is  equal  to  that  between  either  wire  and  the  earth; 
therefore  the  capacity  between  one  wire  and  any  system  of  wires  and 
the  earth  could  in  no  case  be  as  great  as  twice  the  capacity  between 
one  wire  and  the  earth.  There  are  certain  well-defined  limits  be- 
tween which  the  capacity  between  one  wire  and  a  number  of  others 
and  the  earth  must  lie,  and  it  is  not  difficult  to  assign  probable  aver- 
age values  for  the  capacities  of  any  such  wires;  this  he  discusses. 
He  shows  that  the  capacity  between  two  wires  is  small,  being  in 
fact  in  practice  between  one-thirtieth  and  one-sixtieth  of  the  ca- 
pacity of  one  wire  with  the  remainder  and  the  earth.  He  discusses 
the  charge  the  wires  take.  He  shows  that  the  effective  capacity  of 
one  wire  of  a  perfect  looped  circuit  may  be  taken  as  the  sum  of  the 
capacity  of  either  wire  with  the  remainder  and  earth,  and  the  ca- 
pacity between  the  two  wires  of  the  loop.  In  calculations  relating 
to  perfect  telephone  looped  circuits  one  wire  only  of  the  loop  should 
be  taken,  and  it  should  be  assumed  that  this  wire  is  actuated  by  half 
the  voltage  of  the  circuit.  A  table  gives  the  capacities  of  four  dififer- 
ent  sized  wires  under  various  conditions. 

LUMINOUS  VARIATIONS  CONVERTED  INTO  RE- 
LIEFS. Dussaud.  "L'Eclairage  Elec,"  Sept.  24;  "L'Ind.  Elec," 
Sept.  25. — ^Translated  in  abstract  in  the  Lond.  "Elec,"  Sept.  30, — A 
French  Academy  paper  in  which  he  describes  a  method  in  which  he 
endeavored  to  obtain  a  moving  relief  whose  projection  should  be 
proportional  to  the  variations  of  intensity  produced  in  a  beam  of 
light.  The  light  falls  on  a  set  of  selenium  plates,  which  in  turn  vary 
a  current  in  the  primary  of  an  induction  coil,  whose  secondary  cur- 
rent is  transmitted  over  a  line  to  a  telephone  whose  membrane  acts, 
by  means  of  a  multiplying  system,  upon  a  system  of  rods,  raising 
them  more  or  less  against  a  diaphragm  on  which  a  moving  relief  is 
felt  by  the  fingers.  It  is  thought  in  the  English  abstract  that  this 
may  be  a  germ  of  something  of  great  importance  to  the  blind. 

PRESSURE  IN  THE  INTERIOR  OF  VACUUM  TUBES. 
Seguy.  "L'Eclairage  Elec,"  Sept.  17,  and  "L'Ind.  Elec,"  Sept.  25. 
— A  reprint  of  an  Academy  note,  in  which  he  enunciates  the  follow- 
ing law:  The  internal  pressure  in  an  exhausted  vessel  is  neither 
uniform  nor  constant  in  all  the  parts  of  the  vessel  when  it  is  tra- 
versed by  an  electric  current.  To  prove  this  he  experimented  with 
a  tube  4  metres  long  and  exhausted  to  a  millionth  of  an  atmos- 
phere; when  a  current  was  passed  he  found  that  for  about  half  the 
length  of  the  tube  from  the  cathode  end  the  vacuum  was  about  the 
same,  but  near  the  anode  the  pressure  had  been  raised  to  about  a 
thousandth  of  an  atmosphere. 

EARTH  CURRENTS  AND  MAGNETIC  PERTURBA- 
TIONS. Lemstroem.  Lond.  "Elec.  Eng.,"  Sept.  30. — An  abstract 
of  his  paper  read  before  the  Conference  on  Terrestrial  Magnetism. 
He  discusses  the  relation  between  the  variations  in  the  earth  cur- 
rents, the  electric  currents  from  the  atmosphere,  and  the  magnetic 
perturbations.  After  an  historical  sketch  of  the  observations  made 
on  earth  currents,  he  describes  his  mdhod  of  measuring  the  c.  m.  f. 
of  the  currents  from  the  atmosphere  and  shows  that  the  variations 
of  earth  currents  occur  a  short  time — about  five  minutes — before 
the  magnetic  perturbations,  and  that  the  former  arc  more  numer- 
ous than  the  latter;  all  of  the  latter,  however,  are  not  preceded  by 
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SPF.CIJI.ATION.S     CONCERNING     ROENTGEN     RAYS. 

' '      '  ."  Oct,  1,1. — A  short  article  on  the  nalnre 
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ceptions and  methods  of  calculating  magnetism.  He  claims  that 
there  are  many  reasons  why  the  ampere-turn  method  of  determining 
the  magnetism  of  an  electromagnet  is  entirely  unreliable.  A  mag- 
netic unit,  he  thinks,  should  be  equal  to  the  product  of  the  amperes 
into  the  turns  per  square  inch  section  of  pure  iron' 

Electro-Chemistry  and   Batteries. 

ELECTRICAL  BLEACHING.— "L'Elec,"  Sept.  24.— A  reprint 
of  an  article  from  a  paper  journal.  Attention  is  called  to  the  suc- 
cess of  the  electro-chemical  bleaching  processes;  the  principal  diffi- 
culties are  in  connection  with  the  accessory  reactions.  The  Kellner 
electrode  is  well  spoken  of;  it  consists  of  numerous  platinum  points 
projecting  from  a  plate  of  ebonite,  like  the  bristles  of  a  brush;  with, 
this  one  can  obtain  solutions  containing  more  than  a  hundredth  of 
active  chlorine,  which  is  a  degree  of  concentration  probably  more 
than  sufiicient  for  most  practical  purposes.  The  advantages,  apart 
from  the  economy,  are  pointed  out;  for  showing  the  economy,  the 
costs  are  worked  out  for  an  installation  using  900  kg  of  chloride  of 
lime  per  day.  Assuming  twenty-four  hours  a  day,  then  100  horse- 
power would  be  required;  the  first  cost  of  such  an  installation  would 
be  about  $10,000;  the  daily  costs,  assuming  water  power,  would  be 
about  $20,  or  assuming  steam  power,  about  $35;  the  estimates  are 
made  for  the  conditions  in  Austria;  the  cost  of  the  900  kg  of  chlo- 
ride of  calcium  is  at  least  $45,  showing  very  good  economy  when 
water  power  is  used,  while  even  with  steam  power  considerable 
economy  is  obtained. 

ELECTRO-DEPOSITION  OF  CHROMIUM.  Cowper-Coles. 
Lond.  "Elec.  Rev.,"  Sept.  30. — A  summary  of  various  processes,, 
preceded  by  a  description  of  the  properties  of  this  metal.  A  table 
gives  the  relative  hardness  of  various  deposits  in  the  form  of  the 
number  of  grams  weight  on  a  diamond  point  required  to  produce  a 
scratch;  in  this,  chromium  deposit  on  copper  is  7.0,  while  nickel 
plate  is  lo.o. 

ELECTRICAL  DEPOSITION  OF  GOLD.  Andreoli. 
"L'Elec,"  Oct.  I. — The  first  part  of  an  article  on  this  method  of 
obtaining  gold  from  its  ores  as  used  at  the  Transvaal;  this  is  the 
only  place  where  the  electrolytic  process  is  used  in  practice.  The 
method  used  is  that  of  Siemens  &  Halske,  in  which  the  gold  is  de- 
posited on  the  lead;  Andreoli  suggests  using  iron  for  the  cathodesy 
but  in  no  case  should  aluminum  be  used. 

METALLIC  SULPHIDE  ELECTRODES.  Bernfeld.  "Zeit. 
Phys.  Chem.,"  25,  p.  46;  abstracted  at  some  length  in  the  "Zeit.  L 
Elektrochemie,"  Sept.  29. — Descriptions  of  researches  in  which  he 
endeavored  to  use  the  sulphides  of  metals  as  anodes  without  first 
subjecting  them  to  the  roasting  process;  this  would  be  very  desir- 
able in  practice.  His  experiments  were  made  chiefly  with  sulphide 
of  lead.  The  article  is  somewhat  theoretical  in  character,  and  nO' 
practical  conclusions  seem  to  be  drawn  in  the  abstract. 

ANALYSIS  OF  COPPER  SLIMES.  HoUard.  "L'Elec," 
Sept.  24. — An  abstract  of  an  article  on  the  analysis  of  slimes  in  the- 
electrolytic  refinmg  of  copper. 

DETERMINING  THE  STATE  OF  IONIZATION.  Mac- 
gregor.  Lond.  "Elec.  Eng.,"  Sept.  30. — An  abstract  of  his  Brit. 
Assn.  paper  on  the  determination  of  the  state  of  ionization  in  dilute 
aqueous  solutions  containing  two  electrolytes. 

CHEMICAL  ACTION  OF  THE  ELECTRIC  SPARK. 
Berthelot.  Lond.  "Elec  Rev.,"  Sept.  30. — A  brief  abstract  of  his- 
recent  Academy  paper. 

ELECTRO  CHEMICAL  PROCESSES  AND  APPARATUS. 
— The  "Zeit.  f.  Elektrochemie,"  publishes  weekly  illustrated  abstracts 
of  patent  specifications,  including  chiefly  German,  English,  Ameri- 
can and  French  patents.  They  are  quite  numerous,  and  will  not  b* 
noticed  separately  in  the  "Digest." 

CHEMICAL  CONGRESS.  Lond.  "Engineering,"  Sept.  23.— 
Abstracts  of  the  papers  of  an  electrical  nature,  which  have  already 
been  noticed  in  the  "Digest." 


MIXED  SULPHIDE  ORES.— "Eng.  &  Min.  Jour.,"  Oct.  8.— 
A  brief  description  of  the  Cowper-Coles  electrolytic  process,  which 
has  already  been  referred  to. 

DRY  CI'".LL.— "Anur.  Elec,"  Oct. — An  article  describing  how  to- 
make  a  dry  cell. 

Units,  Measurements  and  Instruments. 

MEASURING  HIGH  VOLTAGES.  I'oukert.  "Elek.  Zeit.." 
Sept.  29. — After  discussing  briefly  the  various  methods  and  pointing 
out  the  objections  to  the  method  of  measining  the  potential  at  the 
terminals  of  a  fractional  part  of  a  very  high  resistance  connected  to- 
the  source,  he  describes  anotlier  melhnd  in  which  these  ohjeclinns 
are  claimed  lo  have  been  (iverconie.  This  is  also  a  nuili(»l  in  which 
the  voltage  is  measured  f>n  a  fractional  part  of  a  circuit,  but  instead 
of  using  resistances  he  uses  a  series  of  condiiisers;  if  these  are  all 
of  equal  capacity,  and  there  art-  condensers,  then  (he  voU.ige  nu-as- 
urcd  at  the  terminals  of  one  of  Ihem  will  be  simply  one  iilh  of  tlic 
total;  the  voltage  is  mcasm-ed  by  means  of  an  eU-olronietcr.  He 
describes  an  apparatus  consisting  of  ten  small  mica  condensers, 
each  r)f  a  capacity  of  0.00607  nif.  The  lransfi)rmer  system,  in  which 
the  liigl'  voltage  is  traiisfm  iiied  dnwii  Id  a  low  one  for  measure-  . 
mciit,  is  a  very  handy  mie,  but  has  llie  objcilion  lli.it  the  Iraiisfnrm- 
cr  ratio  Is  in  general  not  cnnslant,  which  he  shows  by  an  example. 

COKUi;rrif)N  FACTOR  OF  WATTM  ETl^RS.  Loppc. 
"l-'lvclaiiagc  l''.lcc.."  Sept.  24. — A  long,  malheinalical  discussion  of 
tlii^  tactrir,  whicli  is  the  cocflicicnl  by  which  the  iiidicalcd  power 
nui>il  be  niiilliplied  in  order  to  give  the  real  jiowcr.  He  shows  how 
to  calculate  it  for  dilTcrriu  conditions,  Including  curves  of  other  than 
llie  sine  form. 
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QUADRANT  ELECTROMETER.  Elster  and  Geitel. 
"L'Eelairage  Elec,"  Sept.  24. — An  abstract  of  their  article  describ- 
ing modifications,  from  the  "Wied.  Ann.,"  April,  which  has  already 
been  noticed. 

MODIFIED  PRONY  BRAKE.  Wettler.  -Elek.  Zeit.,"  Sept. 
29. — A  well-illustrated  description  of  an  improved  arrangement  of 
the  prony  brake,  the  main  object  being  to  facilitate  the  adjustments 
and  the  taking  of  the  readings.  The  brake  has  the  usual  arm  to  one 
side,  at  the  end  of  which  is  hung  a  weight;  another  arm  runs  out 
in  the  opposite  direction,  and  the  end  of  it  is  attached  to  the  lower 
end  of  a  spring  balance  or  scale;  such  an  apparatus  will  come  to  a 
state  of  equilibrium  •  without  the  troublesome  adjustment  of  the 
weights;  the  scale  measures  that  weight  which  is  in  excess  of  the 
weight  at  the  other  end  of  the  arm.  As  the  length  of  the  lever  arm 
of  the  weight  changes  with  the  deflection  of  the  beam,  a  calculation 
is  necessary,  involving  this  deflection.  The  construction  of  the 
spring  balance  is  described  and  illustrated  in  detail. 


MEASURING  COEFFICIENTS  OF  SELF-INDUCTION. 
Morland.  ''Elec.  Eng.,"  Oct.  13. — A  brief  abstract  of  his  A.  A. 
A.  S.  paper,  describing  an  apparatus.  It  consists  of  two  rectangular 
coils,  which  are  alike  except  that  one  is  short  enough  to  be  placed 
inside  of  the  other  at  right  angles  to  it;  in  the  space  inside  of  them 
there  is  suspended  a  hollow  conducting  cylinder,  which  is  as  large  as 
possible;  it  is  provided  with  a  mirror  to  measure  its  deflection.  If  a  di- 
vided alternating  current  is  sent  through  the  two  coils  a  rotary  mag- 
netic field  will  generally  be  produced,  but  the  resistances  in  series 
with  the  coils  may  be  so  adjusted  that  no  rotation  is  produced;  in 
that  case  the  self-inductions  will  be  proportional  to  these  resist- 
ances; one  of  the  self-inductions  being  known,  the  other  is  thus  de- 
termined. 

SIMPLE  MEASURING  INSTRUMENTS.  Child.  ''Amer. 
Elec,"  Oct. — An  illustrated  article  describing  several  forms  of 
simple  volt,  ampere  and  watt  meters,  which  can  easily  be  constructed 
by  an  amateur  at  small  cost. 

Telegraphy,  Telephony   and  Signals. 

ELECTRIC  BALLOON  SIGNALLING.  Bruce.  Lond.  "Elec. 
Rev.."  Sept.  30. — A  reprint  of  his  short  Brit.  Assn.  paper,  describing 
the  balloon  invented  by  him.  The  signaller  and  most  of  the  appa- 
ratus remains  on  the  ground  or  the  deck  of  the  ship;  the  balloon 
contains  several  incandescent  lights,  which  are  flashed  to  produce 
Morse  si.gnals.  For  the  material  he  prefers  gold-beaters'  skin;  the 
smallest  size  balloon  which  would  lift  the  lamps  and  cable  is  7  feet  in 
diameter.and  has  a  capacity  of  150  cubic  feet  (presumably  filled  with 
hydrogen  and  not  illuminating  gas).  Through  a  telescope  the 
fla-shes  would  be  visible  80  or  even  100  miles. 

■RAIL  CONTACTS.— Lond.  "Elec.  Eng.,"  Sept.  .30.— .\n  illustra- 
tion of  one  tried  on  an  English  railroad  for  comoletins:  signallin.g 
circuits.  A  wire  brush  is  secured  near  the  rail,  pointing  horizontally 
iust  across  the  top;  it  is  separated  from  the  rail  by  a  space  just  equal 
to  that  occupied  by  the  flange  of  the  wheels,  so  that  while  a  wheel  is 
passing  it  connects  the  brush  and  the  rail. 

TELEPHONE  STATISTICS  FOR  i8Q6.--''L'Elec.."  Oct.  i.— A 
short  table  from  the  statistics  of  the  International  Bureau  at  Berne. 
Neither  Great  Britain  nor  the  United  States  is  included.  In  the 
number  of  subscriptions  Germany  heads  the  list  with  150.481,  fol- 
lowed by  Sweden  with  48.296;  France,  38,854;  Switzerland.  Austria, 
Russia,  etc.  The  number  of  communications  per  subscriber  is  also 
given,  and  in  this  Japan  heads  the  list  with  3750,  followed  by  Aus- 
tria. Germany.  Russia  and  France. 


.AMERICAN  TELEPHONE  PRACTICE.  Miller.  "Amer. 
Elec,"  Oct. — A  short,  illustrated  article  on  protective  devices. 

Miscellaneous. 

.\CTION  OF  ELECTRICITY  ON  PLANTS.  Cook.  Lond. 
"Flee.  Rev.,"  Sept.  30. — A  long  abstract  of  his  Brit.  Assn.  paper. 
His  experiments  date  back  as  far  as  1886,  and  have  been  repeated 
many  times;  he  discusses  them  under  the  head  of  germination, 
growing  in  the  soil,  and  those  on  lower  forms  of  plant  life.  Re- 
garding the  germination  of  seeds  the  general  eflfect  of  a  steady  cur- 
rent was  to  produce  an  increased  devclooment.  which  amounted  to 
10  or  20  per  cent.;  there  seems  to  be  no  difference  between  constant 
and  intermittent  currents;  with  currents  from  an  influence  machine 
a  larger  proportion  of  the  seeds  germinated,  but  the  electrified  seeds 
showed  no  increase  of  growth.  When  the  current  was  applied  to 
growing  plants  the  plants  matured  earlier  and  were  the  first  to  show 
above  the  soil,  but  after  that  there  appeared  to  be  no  increased  rate 
of  growth;  they  sprouted  about  four  days  earlier;  there  is.  there- 
fore, no  advantage  in  continuing  the  application  after  the  first  ap- 
pearance of  the  leaves;  this  applied  to  electricity  of  low  tension; 
with  high-tension  currents  a  greatly  increased  rate  of  growth  is  ob- 
tained, the  positive  nole  always  producing  the  greater  effect  at  first, 
but  the  negative  pole  rapidly  caught  up  and  look  the  lead;  in  the 
case  of  hyacinths  the  color  produced  under  the  negative  pole  was 
distinctly  different  from  that  at  the  positive  or  of  the  non-electrified 
plants.  In  comparing  the  effects  of  different  kinds  of  currents  he 
found  that  in  every  case  the  positive  end  of  the  coil  produced  the 
greatest  effect  witli  an  e.  m.  f.  of  about  4^.000  volts.  From  exneri- 
nients  with  low  forms  of  plant  life  no  definite  conclusions  could  be 
reached  He  refers  to  the  application  of  the  "gcomacnctifere  '  with 
which  remarkable  results  were  obtained  in  France:  this  instrument 
is  practically  a  lightning  conductor  set  up  in  the  middle  of  the  field 


and  connected  below  with  a  series  of  cross  wires  running  undei  the 
soil  near  the  roots  of  the  plants;  a  number  of  the  remarkable  results 
obtained  are  described;  with  potatoes  the  money  value  of  the  gain 
was  $44  per  acre.  The  theories  to  account  for  the  action  of  electric 
currents  on  plants  are  briefly  discussed,  but  it  is  thought  that  satis- 
factory explanations  cannot  be  given  until  more  experiments  have 
been  made. 

GUTTA  PERCHA.  Obach.  Lond.  "Elec  Eng.,"  Sept.  30.— 
The  conclusion  of  the  reprint  of  his  three  Cantor  lectures,  which 
have  been  running  through  many  issues  of  that  journal. 
'  CHANGING  PE.\T  INTO  COAL  ELECTRICALLY.— "Elek. 
Zeit.,"  Sept.  29. — A  brief  description  of  a  process  which  is  said  to 
be  used  m  Sweden.  It  is  followed  by  a  calculation  showing  that 
the  method  is  not  practical,  as  the  electrical  energy  required  would 
have  to  be  produced  cheaper  than  it  is  now  produced  anywhere 

ELECTRIC  MACHINERY  AND  FIRE-DAMP.  Heise  and 
Thiem.  "L'Elec."  Sept.  17.— .\  translation  in  abstract  of  a  long  ar- 
ticle noticed  in  the  "Digest"  Tan.  29,  Feb.  5  and  12. 

TURIN  EXHIBITION.— Lond.  "Elec","  Sept.  30.— The  first 
part  of  a  report  on  the  electrical  exhibits.  It  is  stated  that  there 
IS  nothing  epoch-making,  but  there  are.raauv  improvements  worth 
noticing.  With  the  exception  of  a  large  exhibit  from  Germany,  the 
exhibition  is  not  really  international;  most  of  the  dynamos  and  mo- 
tors are  Italian,  and  are  of  the  alternating-current  tvpe,  especially  on 
the  three-phase  system. 

ELECTROTHERAPEUTIC  INSTITUTE.  C  o  1 1  1  n  c  a  u. 
"L'Elec,"  Sept.  17. — A  reprint  of  a  short  article  describing  the  ar- 
rangements at  the  new  Municipal  Institute  of  Electrotherapv  at 
Salpetriere. 


SUPPLY  OF  PLATINUM.— "West.  Elec."  Oct.  8.-A  =hort 
article  translated  from  a  Russian  journal.  It  appears  that  the  plati- 
num trade  is  controlled  by  a  few  British  and  German  dealers,  who 
buy  the  output  up  at  about  Sioo  per  pound  and  sell  it  at  about  $250; 
thus  both  the  producer  and  the  consumer  suff'er.  The  miners  are 
endeavoring  to  improve  their  situation. 

ELECTRICITY  IN  MODERN  SURGERY.  Dickson.  "Elty. " 
Oct.  12. — An  abstract  of  his  presidential  address  to  the  American 
Electro-Therapeutic  .Association. 

DEATH  BY  ELECTRICITY.  Hedley.  "Sc.  Am.  Sup.."  Oct.  8. 
— A  reprint  of  the  article  noticed  in  the  "Digest"  Mar.  12  (see  also 
Apr.  23). 

AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT 
OF  SCIENCES.  Martin.  "Pop.  Sc.  Mo.."  Oct.— .A.  long  article 
on  this  Association,  reviewing  the  historical  features,  the  influence 
that  it  has  e.xerted  on  the  country,  and  offering  some  suggestions  as 
to  how  this  influence  may  be  and  should  be  increased  in  the  vears 
to  come. 

B.  _  A.  PRESIDENTIAL  ADDRESS.  Crookes.  -Sc.  Am. 
Sup.,"  Oct.  8. — The  beginning  of  a  reprint  in  full  of  his  address, 
parts  of  which  .have  already  been  noticed  in  the  "Digest"  and  The 
Electric.w.  World. 


Book  Reviews. 


.\  T..\ROR.\TORY  M.WU.AL  OF  ELECTRO-THERAPEUTICS,  llv  Wil- 
liam Tames  Herdman  and  Frank-  W.  Nagler.  Published  by  George  Wahr 
.'\nn  .Arbor.  Mich.     163  pages.  53  illustrations.     Price,  $1.50.  ' 

This  work  is  the  result  of  various  trials  and  experiences  in  electro-therapeuticar 
work  in  the  laboratory,  and  while  the  authors  do  not  claim  for  it  either  perfec- 
tion in  the  arrangement  of  matter  or  completeness  in  detail,  they  feel  that  the 
time  has  come  for  putting  their  plan  of  instruction  in  a  form  that  will  permit 
for  it  a  wider  usefulness,  as  well  as  gain  for  it  the  intelligent  criticism  of  the 
experienced  workers  in  the  field  which  it  seeks  to  cultivate. 

Suitable  batteries  and  other  sources  of  electric  current  are  thoroughly  dis- 
cussed in  every  aspect,  and  the  various  types  of  apparatus  employed  in  thera- 
peutic work  are  well  described  and  illustrated.  High  frequency  currents  is  a 
subject  that  receives  the  attention  it  properly  deserves,  and  X-ray  work  is 
thoroughly  gone  into.  .\  chapter  is  devoted  to  thermo-electric  generators.  The 
book  no  doubt  will  find  an  immediate  demand  in  this  important  and  rapidly 
e-xtending  field  of  application. 

WIRELESS    TELEGR.\PHY    POPUL.ARLY    EXPL.\INED.    By    Richard 
Kerr,  with  preface  by  W.  H.  Preece.     Imported  by  Charles  Scribiier's  Sons, 
Xew  York:  iii  pages,  illustrated.    Price,  75  cents. 
This  little  work  is  strictly  'up  to  date  in  that  it  describes  the  experiments  re- 
cently undertaken  by  Signer  Marconi  and  others,  and  is  the  first  piece  of  litera- 
ture comprehensively  covering  these  recent   developments.    The   induction   ex- 
periments l>y  Mr.   Preece  are  also  thoroughly  described  in  a  popular  manner, 
and  an  attempt  is  made  to  loca^,e  where  it  belongs  the  much  disputed  credit  for 
various  developments  in  this  new  line.     In  this  regard  Mr.  Preece  states  in  the 
preface:   "A%  regards  Signer   Marconi's  position  as  a  discoverer,   it   should   be 
understood  that  he  was  the  first  to  conceive  and  to  patent  the  application  of 
Hertzian   waves  to  telegraphy  apart   from   mere   signaling.     Hranley   made   the 
first  coherer,  but  Marconi  was  unquestionably  the  first  to  make  the  coherer  into 
a  telegraph  relay." 

SrHMARINE     TELEGRAPHS:    THEIR     HISTORY,     CONSTRUCTION- 
.AND    WORKING.     By    Charles    Bright.     London:    Crosby    Lockwood    & 
Son;  744  pages,  illustrated.    Price,  $^5. 
This    elaborate    work    on    the    submarine    cable    systems    of    the    world    was 
founded  on  an  English  revision  of  M.   Wunschendorff's  classic  work  entitled 
"Traite  de  Telegraphic  Sous-Marine,"  with  further  and  original  iI.-iim  and  infor- 
mation bringing  it  strictly  tip  to  date.    About  one-third  of  the  u.-rk  is  devoted 
to  the  history  of  this  industry,  which  the  preface  states  has  never  been  com- 
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prehensively  presented  in  bouk  form,  altliougli  the  capital  invoted  is  greater 
than  in  anj-  other  one  branch  of  electrical  work.  The  construction  is  described 
with  great  thoroughness  and  detail,  and  the  working  of  cable  telegraphy  is  dis- 
cussed technically  with  all  the  modifications  and  details  that  have  either  been 
in  use  or  show  indications  of  future  value.  Among  the  latter  are  quadruplex 
working.  Silvanus  Thompson's  proposed  cable  with  inductive  leak  and  others. 
HANDBOOK  OF  CORLISS  STEAM  ENGINES.  By  F.  W.  ShiUito.  Jr. 
Bridgeport,  Conn.  .American  Industrial  Publishing  Company.  197  pages, 
illustrated.     Price,  cloth,  $1. 

This  little  work  is  not  a  comprehensive  cr  technical  discussion  of  the  Corliss 
steam  engine,  but  is  intended  for  those  who  wish  to  learn  how  to  erect,  adjust 
and  take  care  of  Corliss  engines.  The  first  chapter  is  on  the  preparation  of 
foundations,  and  others  describe  how  to  determine  the  reference  lines,  templates, 
how  to  place  the  main  parts  in  position,  lining  and  leveling  and  the  assembling 
of  the  moving  parts.  Adjustment  of  Corliss  valves  and  the  parts  of  the  valve 
gear  and  governor,  and  the  taking  and  using  of  indicator  cards  are  also  de- 
scribed, and  the  work  closes  with  nine  chapters  devoted  to  descriptions,  accom- 
panied by  illustrations,  of  nine  American  makes  of  Corliss  engines.  The  work 
should  prove  particularly  valuable  to  engineers  without  experience  in  Corliss 
engine  work,  especially  to  young  or  newly  graduated  technical  engineers  who 
may  understand  thoroughly  the  thermodynamics  of  the  Carnot  cycle,  but  who 
would  be  utterly  at  sea  if  called  upon  to  look  after  the  erection  of  an  engine. 
POOR'S  MANUAL  OF  RAILROADS;  H.  V.  and  H.  W.  Poor,  New  York, 
publishers.     Price,  $7.50. 

The  1898  edition  of  this  standard  work  has  been  issued.  It  contains  the  usual 
statistical  summaries  of  the  financial  affairs  and  operations  of  American  rail- 
road systems.  The  new  edition  contains  1600  pages,  130  more  than  that  of  1897. 
It  covers  the  statements  of  about  4300  corporations,  having  an  approximate  capi- 
talization and  debt  of  $16,500,000,000.  The  department  of  city  and  suburban 
railways,  comprising  electric,  cable  and  horse  railroads,  is  covered  by  1187  cor- 
porate statements,  and  contains  every  item  of  information  respecting  those 
important  enterprises.  Corrections  are  made  up  to  August  13,  1898- 
THE  CURE  OF  WRITERS'  CRAMP  AND  THE  ARM  TROUBLES  OF 
TELEGR.\PHEKS  AND  BALL  PLAYERS.  By  S.  H.  Monell,  M.  D. 
Published  by  J.  B.  Taltavall.  New  York;  56  pages.    Price,  50  cents. 

This  short  treatise  deals  with  electro-therapeutics  as  especially  applied  in  the 


"THE   \R1TH.M  \CHINIST."    A  practical  sclf-inslruclur  in  mechanical  arith- 
metic     By     Henry    Goldman.     150    pages;     illustrated.     The    Office  .Men's 
Record  Company,  Chicago.     Price,  paper,  $1;  cloth.  $1.25;  leather,  $1.50. 
In    large    industrial    enterprises,    banks,    etc.,    where   accounts    are   diversified 
and  complicated,  the  work  of  computing  is  necessarily  onerous  and   exacting. 
This  applies  with  particular  force  to  electric  lighting  and  electric  power  com- 
panies, many  of  which  are  practicing  the  most  scientific  methods  of  accounting. 
In  work  of  this  nature  a  rapid  and  reliable  mechanical  calculator  would  be  a 
boon.     fuch.  a   machine  the  "Arithmachine"   is  recommended   to   be.     Full    in- 
structions for  the  operation  of  this  interesting  apparatus  are  given  in  this  little 
book.    The   science  of  mechanical   arithmetic   is  also  treated  in   an   exhaustive 
and   interesting    manner.     The    refinement    of    the    science   of   accounting    very 
naturally  developed  a  demand  for  mechanical  aids  to  lessen  the  labor,  and  this 
requirem.ent  seems  to  have  been  met  in  this  machine. 

The  First  Common-Battery  Switchboard  in  Ne'w  York. 

The  New  York  Telephone  Company  has  been  necessarily,  on  account  of  the 
magnitude  of  its  system  and  the  consequent  cost  of  any  changes,  a  little  slow 
about  adopting  the  common-battery  system,  and  it  is  now  erecting  in 
the  new  Harlem  exchange  the  first  board  of  this  kind  outside  of  small  boards 
used  in  subscribers'  private  branch  exchanges.  The  new  multiple  board  will 
have  a  capacity  of  about  1500  lines,  and  will  be  fitted  throughout  with  visual 
signals  and  all  the  latest  improvements.  It  will  be  in  operation  probably  in 
about  one  month's  time.  

The  Victor  Express  Switchboard. 

In  dcsisning  and  constructing  the  Victor  express  switchboard,  views  of 
which  are  shown  herewith,  the  Victor  Telephone  Manufacturing  Company,  Chi- 
cago, has  produced  one  of  the  most  perfect  forms  of  switching  apparatus 
mechanism  on  the  market. 

By  adopting  as  a  basis  a  straight  metallic  system  with  double  circuit  cords, 
.ind  with  the  ringing  and  listening  circuits  normally  cut  out  on  both  sides,  an 
exchange  using  this  board  can  easily  be  divided  into  metallic,  common  return 
or  ground  circuits,  and  still  have  each  division  separate  from  the  other.  Owing 
to  the  mechanical  construction  of  the  Victor  express  board,  this  can   be  done 


F 

M 

¥J 

ri 

F  1 

Fl 

"■3^ 

^■7-" 

-•gw 

-•fci- 

1 

'■9- 

.^. 

-ev 

'«»■ 

^  0 

-^ 

'V~ 

.^ 

A 

^ 

'V- 

-S^' 

*> 

'^ 

!«l 

«? 

f.^ 

00000 

5  O  O  .0  ® 

O  O  Q  O  Q 


0000® 

Q  O  O  O  O 
#  •  •  •  • 
0000® 


o  o 


000 


000 


l-i.,  r 


m^% 


%%i^ 


'v^^«w' 


•9»!  "S? 


'^^'^'■^^kU^- 


1 11. 


I 


ircfttjnrni   «»(  t- 

and  llir  <lalii   f 

•itmotfrftphrr*  Arid  othci*   wltuir 

band.    Thr  author  »e«fc«  not  m 

muKir  faiiKoe  dealt  with,  but  rri'i'- 


'     of  itic  arm  and  hand. 

'  to  trlrKraphrm.  wrilcm. 

it(.|int'-   cuniinual  Uic  of  nrtn  and 

jilain   the  nature  and  can^c  of   the 

correct  popular  error  regarding  the 


rnrahility  of  mti«c«lar  affection*  and  method*  of  treatment. 


wilhonl  any  (ItanRr  whiilrvrr  in  the  wiring,  and  at  the  hoard*  arr  niaih'  up 
in  nclfcontaincd  urction**.  each  of  five  complete  dr«p«i,  jnck«  and  individual 
ringinS  l*ry».  any  netlion  cim  l)C  eniily  and  quickly  inserted  or  rniioved  I>y 
even  the  mii«t  inexperienced  pemon. 

Ill   Kig.    I   \%  shown  a  front   view  of  five  »uch   aection*.   n^sembled   ready  f«ir 
placing  in   position   in   the  cabinet.    The  drops  are  nrrnnged   vcrticiilly,   begin 
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ning  at  the  top,  and  are  numbered  in  the  same  manner  or  in  any  other  way  as 
may  be  convenient. 

Below  the  drops  are  ptficed  the  jacks  and  ringing  keys,  arranged  in  the  same 
way.  An  individual  ringing  key  is  provided  for  each  line,  so  that  any  sub- 
scriber can  be  called,  whether  the  plug  is  in  the  jack  or  not,  or  if  any  two 
subscribers  are  connected  either  one  can  be  called  without  ringing  back  on  the 
other  line. 

In  the  side  view,  Fig.  2,  the  arrangement  of  drops,  jacks  and  keys  is  very 
clearly  shown,  the  upper  coil  being  removed,  showing  the  ease  with  which 
this  can  be  done,  it  being  merely  necessary  to  rotate  the  coil  one-quarter  turn 
to  withdraw  it  from  the  strip.  In  Fig.  3  the  wiring  details  and  the  arrange- 
ment of  the  several  parts  in  general  are  shown  to  good  advantage.  The  wiring  of 
each  section  is  complete  in  itself,  all  wires  being  concealed  in  a  vertical 
groove,  so  that  when  the  ,board  is  connected  up  no  wires  cither  on  the  front 
or  back  are  visible.  All  of  the  connections  are,  of  course,  carefully  soldered, 
and  the  wires  insulated  with  the  best  quality  of  Para  rubber.  Fig.  4  gives  a 
view  of  the  back  of  the  board.  * 

In  the  construction  of  the  drop  magnet  several  novel  features  have  been  em- 
ployed. It  is  of  the  tri-polar  type,  with  the  armature  placed  so  as  to  obtain 
the  greatest  possible  force.  The  coils  arc  wuund  in  even  layers  with  silk- 
covered  wire,  and  can  be  removed  without  taking  out  any  screws.  As  the  coils 
are  not  in  series,  there  is  no  retardation  or  counter  e.  m.  f.  to  afYect  the  tele- 
phone current.  Consequently,  to  change  to  a  toll-line  jack,  for  very  long  dis- 
tance work,  it  is  only  necessary  to  replace  the  drop  coil  with  one  of  higher 
resistance. 

The  night-bell  connection  is  made  in  such  a  manner  that  there  is  no  metal 
connection  between  the  drop  coil  and  the  shutter,  leaving  the  coils  thoroughly 
insulated  from  each  other,  with  no  possible  chance  for  leakage  of  current  and 
consequent  cross-talk. 

It  is  the  claim  of  the  Victor  Company  that  owing  to  the  fewness  and  sta- 
bility of  parts,  economy  of  maintenance  and  lasting  qualities,  purchasers  of 
this  board  secure  a  saving  of  50  per  cent,  in  the  equipment  of  an  exchange, 
although  the  first  cost  is  no  higher  than  that  of  the  best  board  on  the  market. 


Electric  Turntable. 


In  the  article  on  the  Erie  Railroad  Company's  electrically  driven  turntable, 
published  in  the  last  issue  of  The  Electrical  World,  an  elusive  typographi- 
cal error  made  an  excessive  charge  for  current  to  operate  the  table.  The  monthly 
cost  of  current  should  have  read  $20,  and  not  $200.  The  error  was  an  obvious 
one  to  those  familiar  with  such  matters. 


Speed=Reguiating  Rheostat. 


The  Chicago  Rheostat  Company's  motor  speed-regulating  rheostat,  which 
automatically  releases  the  lever  from  any  point,  and  cuts  in  the  resistance  when 
the  circuit  is  interrupted,  is  illustrated  herewith.  The  distinguishing  feature  is 
the  method  of  clamping  the  lever.  This  is  accomplished  by  means  of  a  steel 
strap  in  contact  with  the  rim  of  a  disc  on  the  lever,  after  tht-  manner  of  a  strap 
brake. 

The   details   have   been    so   worked   out   that    the   amount    of   current    in    the 
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magnet  necessary  to  clamp  the  lever  is  said  to  be  much  le<s  than  by  any  means 
heretofore  employed.  The  lever  is  held  so  firmly  in  any  position  that  no 
amount  of  jarring  will  dislodge  it.  It  moves  from  point  to  point  with 
great  smoothness  and  with  a  total  absence  of  jerky  motion.  The  release  is  said 
to  be  positive  and  sure.  There  arc  no  catches  or  notches  to  wear  out.  and  a 
very   simnlc   take-up   is  employed   for   adjusting   the   tension   of   the    strap. 

A  Novel  Form  of  Electric  Heater. 


high,  being  hni>htd  m  black  enamel  and  japan.  It  is  made  for  two  diflfcrent 
degrees  of  heat^half  capacity  and  full  capacity.  The  current  is  regulated  by 
means  of  a  three-point  switch,  shown  at  the  right  in  the  illustration.  In  one 
position  the  current  is  entirely  otT;  m  the  secoud  position  half  of  the  heater 
is  used,  and  in  the  third  the  full  current  is  on.  The  switch,  besides,  indicates 
whether  the  current  is  off,  on  full  or  on  half.  The  heater  is  made  for  52  and  104 
volts  alternating,  and  also  for  no  and  jju  v-ilt^  dirtct  current. 


ElECIUICVL    R.MitATOR 


This  heater  will  no  doubt  f\nd  a  wide  field  of  application  in  heating  small 
offices,  street  railway  waiting  rooms,  etc.  It  has  the  peculiar  advantage  of  be- 
ing instantly  available,  and  the  amount  of  heat  can  be  regulated  at  will.  No 
definite  rule  can  be  given  to  determine  the  amount  of  current  necessary 'for 
heatmg  a  given  space,  though  approximate  estimates  can  be  made  by  allowing 
from  one  to  two  watts  for  each  cubic  foot  of  air  space  to  be  heated,  the  latter 
amount  being  for  well  constructed  buildings  in  cold  weather. 


A  Large  Motor=Starting  Box. 


The  accompanying  illustration  shows  a  motor  starter  which  is  probably  the 
largest — outside  of  water  rheostats  put  up  for  temporary  service — ever  con- 
structed. 

The  box  is  used  with  a  500-hp.  500-voU  motor,  and  was  made  by  the  Cutler- 


I  he  Western  Electric  Company  is  placing  on  the  market  an  electric  heater 
made  in  the  shape  of  a  small  steam  radiator,  as  illustrated  in  the  accompanying 
cut.     The  apparatus  is  14!^  inches  long,  jJ^  inches  wide  and  stands  12,'-^  inches 


fou-in-.  f;(x>-\'oi,T  Motok-Siarting  Box. 

Hammer  Manufacturing  Company,  Chicago.  The  resistance  is  of  wire  coils 
attached  directly  without  leads  to  the  segments  shown  on  the  face.  These  scif- 
ments  are  double,  the  surfaces,  on  which  come  the  wear  and  tear  and  what- 
ever sparking   may  occur,   being   of   hard-rolled   copper   bolted   to   the  segment 
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propi-r.  am!  ilicn-iorc  ri-adily  rcplacea\)k.  Traveling  viri.call>  over  Uiii  doublt- 
column  of  segments  is  the  crosshead  carrying  the  contact  brushes  and  held 
in  position  by  two  rods  at  the  sides  acting  as  guides.  The  crosshead  is  raised 
Ijy  a  chain  and  hand  windlass,  the  crank  of  which  is  shown  in  the  illustration, 
and  carries  switch  blades,  which  in  the  uppermost  position  enter  the  clips,  form- 
ing a  good  short-circuiting  contact.  The  crosshead  is  supported  in  this  posi- 
tion only  by  the  magnet  shown  between  the  two  sets  of  switch  clips,  this 
magnet  being  connected  up  as  usual  in  a  shunt  circuit  and  acting  as  a  low- 
voltage  release.  To  overcome  the  binding  of  the  switch  blades  and  to  start 
the  crosshead  downward  springs  are  mounted  on  the  upper  ends  of  the  guides 
and  similar  springs  at  their  lower  ends  cushion  the  fall.  For  the  sake  of  com- 
parison a  small  i^-hp  starting  box  is  sho«n,  mounted  on  the  top  of  the  larger 


ui  air  supply,  of  course,  does  not  figure  in  the  enclosed  arc  lamp,  but  the  ap- 
jjaratus  is  provided  with  a  valve  for  the  release  of  the  excess  gases  of  com- 
bustion. 

This  lamp  will  no  doubt  be  found  very  valuable  and  useful  in  laying  and 
removing  mines,  disentangling  cables,  bridge  pin  construction,  attaching  hoist- 
ing chains  to  submerged  guns  and  other  movable  parts  of  battleships;  in 
wrecking,  fishing,  submarine  photography  in  connection  with  Professor  Dodge's 
aquescope,  and  for  many  other  purposes  in  submarine  work. 


A  Submarine  Arc  Lamp. 


Messrs.  I.  E.  Burdick  and  Franck  G.  Hall,  Jr.,  students  of  electrical  en- 
gineering at  Sheffield  Scientific  School,  Yale  College,  have  jointly  invented  an 
arc  lamp  to  be  used  in  submarine  work. 


I'u;.  2.  — Lamp  Dismantled. 

Thc,c  gentlemen  were  employed  by  the  United  States  Government  early  last 
spring  to  conduct  some  electrical  work  in  connection  with  the  laying  of  mines 
in  certain  harbors  on  the  Maine  coast.  At  that  time  they  c<mceivid  the  idea 
•f  using  .irc  lights  under  water  for  the  examin;iti'n  oi  vc^mI-'      1  'c. 


'W^ 

ill 

I'io.  I.  — Lamp  KBAriTFOR  t; 


J' l<;.    3,~DH'<K1    Si'UMAKlNI     IvWII'. 


I 

'■mm" 

Tlir 

pletc  rc;id> 
n     thort     * 

t* 
( 


.  i'i,r#:.U  of  ihc  war    experiments  were'  defcrrc*!.    Tluy  were, 
tc'J  by  the  C^ovcrnnient  to  conduct  cxpcrimenu  at  the 
>iid   the  rr«ultA  of  their   work   hnvc,   it   in   ffinicd,   been 
.ry. 

M|;  tltuAlmiinntf  repr««ent  the  lamp,  Kig.   I    vhuwing  it  cum* 

uti   it   (liNmnntled.     Fig.   3  ihown 

t      ilc«)(fn.       'Ihc     lamp     \n     of 

' '■  •  •■■*' i.t.drr 


ine  ij ' 


•tni  tn  the  lamp  i*  ni  itir  lunciion  nl 
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I    *pacc  in   muddy   water   of  about   JO-fool    radiu*. 

'    Ihc   navy    yiird   at  a   depth   of  ij   feet,   ImiI    it    ih 

fiy   tn'    iiivMT'.i.   ...rti   the  lamp  can  be   mudt    ii>  utand   the   pre»iiurc4 

•lid  be  cncounlercd  at  any  depth  at  which  divert  ever  go.      The  qucMlon 


Improved  Transformers. 


A  complete  new  line  of  transformers  has  just  been  brought  out  by  tlie  Royal 
Electric  Company,  Peoria,  111.  They  are  of  the  shell  t>pe,  with  a  one-piece 
magnetic  circuit  of  the  usual  E-shape  split  across  one  side  and  the  tongue  to 
allow  ready  stripping  or  assembling,  as  shown  in  the  accompanying  figure. 

The  transformers,  which  are  designated  Type  E,  are  incased  in  water  and 
oil-proof  boxes.  The  casing  is  adapted  for  either  dry  or  oil  insulation,  and 
gives  a  large  surface  for  radiation.  A  very  simple  method  of  hanging  these 
transformers  has  been  devised  by  the  company.  The  support  consists  of  a 
small  triangular  plate  having  a  projecting  shoulder,  and  may  be  separately  at- 
tached to  the  pole,   cross  arm   or  wall  by  lag  screws.     Upon  the  back   of  the 
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Core  Stamping  and  Hanging 

Pl..\TE. 


Transformer  Sui-ported  on 
Hanging  Plate. 


transformer  case  is  an  inverted  V-shaped  channel  or  slot,  which  corresponds  in 
shape  to  the  plate.  To  place  the  transformer  in  position  it  is  simply  raised 
and  slid  over  the  projecting  rim  of  the  plate. 

No  terminal  plate  is  used  within  the  transformer,  and  but  two  leads  come 
from  the  secondary,  the  proper  connection  for  50  or  100  volts  being  eflfected 
within  the  case.     To  avoid  the  liability  of  mistakes  one  end  of  each  of  the  two 
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A  Compact  Pumping  Combination. 

A  neat  and  compact  pumpinR  outfit  for  honiie  tnnk  nnd  Himllnr  aervice  has 
recently  been  put  out  by  Henry  U.  Worlliinulon.  The  pump  i<i  of  the  type 
which  in  in  unc  for  a  Krt-at  variety  of  purpusro,  but  in  especially  drHJKned  tn 
ftttpply  the  rcRcrvnir  lank<*  of  hiuh  oHicc  huitrlinK*)  and  reHidencex.  where  the 
prcfintire  carried  in  the  city  ninin*.  inHiifluicnl  to  elevate  wotcr  hIiovc  the  lower 
Ntorien,  mu«t  be  reinforced  l»y  pump  pre^iurc.  The  molci  i<i  cminerled  In  Ihc 
pump  by  bell,  nnd  with  no  cut  u^nr^  intervening  Ihc  npriation  nf  ihr  pump  iH 
nninele*!!. 

The  motor  i«  of  the  C  A.  type  -n  type  deniRned  and  nuinufHctured  by  the 
General  Klcctrlc  Company  to  meet  a  demand  for  motorn  adapted  to  the  direct 
application  of  powrr  to  nmnll  machine*.  It  i«  limit  in  rapncttim  of  j,  1,  <j  nnd 
Vi  hor^C'powcr.  The  flr«ii  three  arc  wtniiMl  for  n*i-  '»n  115.  3^n  and  smi  volt 
eircuilR.  the  .'fi*hp  machine  beinR  ^\nund  for  115  vulti»  only.  Tliey  arc  liuht  and 
rompaci  and  occupy  very  little  floor  apace,  while  Ibcy  mny,  liy  a  atnglc  change 
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in  the  posilion  of  ihe  bearings,  be  run  in  any  position.  Tlie  magnetic  circuit 
is  of  laminated,  instead  of  cast  iron,  the  armature  of  toothed  laminations  with 
coils  made  up  and  insulated  before  application.  The  motor  is  mounted  upon 
the  ha'ie  of  the  pump,   making   tht-  eoniliination   one  of  the   most   compact   on 


This  device  has  been  approivd  by  the  N'aticnal  Uoard  of  Fire  Underwriters 
and  the  Shawmut  Fuse  Wire  Company  feels  that  it  will  be  greatly  appreciated 
by  engineers  and  architects  generally. 

Receptacle  and   nidget  Plug. 


The  accompanying  ilkistralions.  show  a  receptacle  and  a  plug  and  receptacle 
of  improved  form  which  no  doubt  will  be  favored  by  electrical  workers. 
Not  the  least  feature  is  the  small  size  of  both  of  these  devices.  The  receptacle 
shown  in  Fig.  i  is  made  of  one  piece  of  cylindrical  porcelain  iJ5  inches  in  di- 
ameter by  ij^  inches  deep.  The  plug  is  fusible.  The  only  tool  necessary  to 
"istall  this  receptacle  is  a  common  auger-bit. 


Fig.    I. 


riic  ■■Midget"  plug  and  receptacle  shovn  in  Fig.  2  is  designed  for  use  in 
confined  spaces.  It  is  made  of  porcelain  throughout,  except  the  face  plates, 
and  will  carry  a  ma.ximum  of  ten  amperes,  and  is  not  fused.  The  face  plates 
are  furnished  to  match  any  finish  of  hardware. 

These  compact  devices  are  made  by  the  Anchor  Electric  Company,  71  Federal 
Street,  Boston,  Mass. 


Ptiir  Driven  uy  an  Ei.EtiRn    Motor. 

the  market.  It  is  stopped  and  started  by  an  automatic  switch  operated  by  a 
float  on  the  water  in  the  tank.  These  pump  combinations  are  built  for  capaci- 
ties of  200  and  500  gallons  as  required. 

Shawmut  Enclosed-Fuse  Tablet  Boards. 


Electrical  engineers  have  been  looking  for  a  line  of  tablet  boards  which 
would  be  compact  and  neat,  and  at  the  same  time  avoid  all  possible  fire  risk.  To 
do  this  it  was  essential  that  fuses  be  made  in  such  a  manner  that  upon  blowing 
there  would  be  no  arcing,  flashing  or  undue  heating  which  could  set  fire  to 
inflammable  material  near  by.  The  illustration  shown  represents  the  efforts  of 
the  Shawmut  Fuse  Wire  Company,  of  Boston,  Mass.,  to  make  a  combination 
tablet  and  enclosed  fuse  board  that  would  answer  these  conditions  in  the  most 
satisfactory  manner.  To  do  this  it  was  necessary  to  experiment  largely  in  a 
new  line;  and  the  company  now  offers  to  the  trade  a  board  that  can  be  manu- 
factured at  a  very  reasonable  price  and  at  the  same  time  cover  all  the  neces- 
sary conditions  for  its  proper  action. 

The  fuse  blows  within  a  fibre  tube  so  closed  that  the  gases  and  heated  metal 


A  Horizontal    High -Pressure  Separator. 

The  accompanying  illustrations,  represent  a  special  18-inch  horizontal  high- 
pressure  Cochrane  separator,  built  by  the  Harrison  Safety  Boiler  Works,  Phila- 
delphia, Pa.,  for  the  Cambria  Iron  Company,  of  Johnstown,  Pa.  On  account 
of  the  limited  space  between  the  main  steam  pipe  and  the  floor  it  was  necessary 
to  turn  the  well  or  receiver  at  right  angles,  thus  giving  the  desired  capacity 
without  increasing  the  depth.  The  specifications  calling  for  a  separator  adaoted 
for  an  exceptionally  high  working  pressure  (250  pounds  per  square  inch),  a 
large  factor  of  safety  was  adopted  and  the  metals  proportioned  accordingly. 
The  thickness  of  the  metal  in  the  shell  forming  the  head  of  the  separator  was 
made  lu  inches,  with  flanges  2^:5  inches  thick.  The  well,  30  inches  in  diameter 
by  4  feet  9  inches  long  over  heads,  was  made  of  flanged  steel  seven-si-xteenths  of 
an  inch  thick,  with  horizontal  joint  lap  and  triple  riveted,  the  heads,  nine-six- 
teenths of  an  inch  thick,  being  dished  to  a  30-inch  spherical  radius.  For  the 
drip  a  2H-inch  reinforced  tapped  opening  was  provided;  the  cast-iron  saddle 
was  double  riveted  to  the  shell,  and  the  same  suitably  bolted  to  the  head  proper. 

In  the  use  of  an  oblate  spheroidal  shape  exceptional  strength  was  given,  with 
special  protection  at  the  juncture  of  the  lower  branch  with  the  head  on  the 
short  axis  from  expansion  and  contraction  strains,  by  means  of  a  stay  tube  cast 
in  with  the  head.    Through  this  stay  lube  is  passed  a  i  5-16-inch  bolt  fitted  at 
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cannot    escape.  'I'he    ferrules    make    contact    similar    to    tlie    blade    of    a    knife 

switch,  thereby  avoiding  the  use  of  tools  when  fuses  are  placed.    This  manner 

of  replacing  a  fuse  will   be  appreciated   by   those   who   have   been   obliged   to 

place    fuses    in  a    small    space    with    a    large    amount    of    bare    metal    in    close 
:proximity. 


each  end  with  a  close  ended  steel  nut.  The  following  are  the  principal  dimen- 
sions of  the  separator:  Greatest  diameter  across  the  head,  4  feet;  distance  from 
the  bottom  of  the  well  to  the  top  of  the  head,  7  feet;  weight,  5400  pounds.  The 
completed  separator  was  hydraulically  tested  under  a  pressure  of  400  pounds  per 
square  inch. 


!l^  6l>vg 


NEHS^wWFFK 


jfinancial  Untelligence. 


THE  EDISOX  ELECTRIC  ILLUMINATING  COMPANY,  of  Boston, 
report  gross  earnings  during  the  six  months  ended  June  30  last  $488,964; 
-operating  expenses,  $306,851;  net  earnings,  5182,113. 

THE  BOSTON  ELECTRIC  LIGHT  COMPANY.— In  the  last  issue  of 
The  Electrical  World  it  was  stated  that  a  regular  quarterly  dividend  of  I'/i 
per  cent,  had  been  declared,  payable  December  15.  This  date  is  erroneous. 
It  should  have  read  October  15. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
has  furnished  the  New  York  Stock  Exchange  with  a  balance  sheet  dated  July 
31,  1898,  which  is  as  follows: 


ASSETS. 

Cash  $15^,732 

Bills   receivable ii5fS96 

Accounts  receivable 2,157,795 

Material  in  stock i  ,872,019 

Sawyer-Man   Elec.    Co 785^253 

Real  estate,  etc 1.529.557 

Machinery,  tools,  etc 1,374,542 

Stocks  and  bonds 5,8467086 

Patents,  charters,  etc 4-763.785 

Miscellaneous    354.oi9 


LIABILITIES. 

Accounts  payable $559'683 

Bills  payable 2,744,894 

Dividend  scrip 194,560 

LT.  S.  Elec.  Light  Co.  bonds.      300,000 

Collateral  trust  bonds 590^000 

Preferred   stock 3-996,750 

Assenting  stock 8,227,475 

Common  stock 146,700 

Surplus   2,191,322 


Total    liabilities $i8,95i-3i^4 


Total  assets $18.95^384 


Special  Correeponbence- 

New  York  Notes. 


Office  of  The  Electrical  World,  I 
•  !t  Murray  St..  NEW  York,  October  17.  1898.     J 

MR.  WILLI.AM  SUTTON,  president  of  the  American  Car  Company,  of  St. 
l^ouis,  is  at  present  in  New  York  on  business.  He  and  Mr.  E.  J.  Lawless,  the 
Eastern  representative  of  the  company,  have  lately  been  closing  some  nice 
orders  for  cars. 

MR.  HIRAM  S.  MAXIM,  the  well-known  inventor,  was  arrested  at  Pough- 
kcepsic  last  week  on  the  charge  of  bigamy  and  abandonment,  preferred  by  a 
woman  calling  herself  Helen  Maxim.  The  charge  of  bigamy  has  been  with- 
drawn, but  the  abandonment  proceedings  will  be  prosecuted.  An  adjournment 
in  the  case  was  taken  until  Friday  of  this  week.    Mr.  Maxim  is  under  bail. 

THERE  HAVIv  BEEN  no  new  developments  in  the  plans  of  the  New  York 
Gas,  Electric  Light,  Heat  &  Power  Company,  whose  incorporation  was  noted 
in  this  column  in  last  week's  issne,  and  those  indirectly  interested  arc  still 
guessing  at  what  the  new  company  proposes  to  do.  One  of  the  latest  theories 
is  that  the  new  company,  counting  u]}on  its  close  relations  with  city  officials, 
will  proceed  to  install  a  large  plant  in  opposition  to  all  of  the  old  companies 
and  then  precipitate  a  fight  on  rates  in  order  to  rapidly  extend  its  business,  and 
finally  secure  control  of  the  whole  lighting  situation,  as  was  done  in  Brooklyn 
recently  by  the  Kings  County  Electric  Light  &  Power  Company.  In  this  con- 
nection it  should  be  noted  that  President  H.  H.  Vreeland,  of  the  Metropolitan 
Street  Railway  Company,  denies  the  report  to  the  effect  that  his  company  in- 
tended to  sell  electric  current  in  any  form.  He  slates  that  the  Metropolitan 
Company  is  prohibited  by  iu  charter  from  doing  anything  of  the  kind.  The 
week,  therefore,  clofcs  without  anything  more  definite  being  revealed  than  was 
given  in  the  last  issue. 

A  NEW  TELEPHONE  COMPANY.— A  surprise  w.as  given  to  the  public 
la«t  week  by  the  announcement  of  the  incorporation  of  the  People's  Telephone 
Corporation  at  Albany  la.Ht  Wednesday,  with  a  capital  stock  of  $5,000,000.  The 
following  named  gentlemen  are  the  ofTicers:  President,  Darwin  R.  James;  vicc- 
prenident,  Elia«  S.  A.  Dclima;  secretary,  Frank  S.  Garrlncr;  treasurer,  Silas 
B.  Dutcher.  The  company  will  operate  lines  of  Iclcplione  from  this  cily  to 
points  within  the  United  Slates  and  Canada.  The  directors  are  S.  It.  Dutcher, 
J.  E.  Nichols,  E.  S.  A.  Dclima,  Francis  C.  Travcrs,  Frank  Brainard,  J.  Fred 
Acketman  »nd  Darwin  R.  James,  of  New  York  Cily.  The  preferred  slock  will 
be  emitted  10  an  8  per  cent,  dividend,  which  shall  be  cumulative  beiorc  any 
dividend  on  ihe  common  slock  shall  be  declared,  and  the  preferred  slock  is 
subjert  to  redemplion  by  Ihe  corporation  five  years  from  the  dale  of  issuance 
ihereiif,  al  $110  «  share.  The  inc.rpurators  of  Ihe  company  besides  Ihe  di- 
rrriors  are:  S.  Crisly   Mead,  Lee   Knhns,   Ludwig  Nisson,   William    P.   Wiley, 

James  '«.   J'll \>      i !•. Kdward    L.    Molincnnx,   E.   A.   Crulk- 

,hank,    r.     I  }■   'iillis,  J.    Fred   Ackerman,   Eu- 

Kcne   n     '  •-'  ."'   I'iin((burn,  Jr.,  George  'J'hompson 

and  Al:  of  New   York  Cily,  and   Frederick   Poller  and   E.   A.   Mc- 

Alpin,  ■  .      liach  of  the  directors  and  corporators  subscribes  for  |i,jo<> 

oi  the  sloik  ul  llic  company.  While  this  new  r..r|.oralion  rspcels  to  dcvole 
Its  enrrgiles  mainly  In  lflci»Iioiir  service,  llic  erfiilnalr  of  incnrpuration  says 
i(  .  il^slrltcl^d  and  operated  by  Ihe  company. 

}■  <  r,  of  Ihr  iir*  ,  r.tnpnny,  are  pre*tdenl  iiml 

■  t    I  r»,|e  niid   'I  (iinsporlali'in,  whose   head 
,,  rnlalivr  ul   Inr  Ki-Hctiiical  Woai.ii 

i-in  <il  the  r.,iii|,any  lo  give  a  public 
.  of  the  systctn  unrf  appsralus  lo  be  iKril,  lor  Ihe  purpose  of 
misuivings  thai  may  exisi  n»  lo  Ihe  praein  nbility,  genrral  ulilily 


and  commercial  value  of  the  project.  He  said  that  while  the  plans  of  the 
company  involve  the  use  of  principles  now  utilized  and  well  understood  by  the 
electrical  public,  at  the  same  time  new  methods  and  new  devices  would  be 
employed.  Assurance  was  also  given  that  in  the  near  future  readers  of  The 
Electrical  World  would  be  furnished  with  full  information  regarding  the  sys- 
tem in  all  its  details.  It  is  stated  that  the  new  company  will  in  a  year  com- 
pete actively  with  the  Bell  Company,  and  will  make  a  charge  for  unlimited 
service  in  Manhattan  of  $100.  This  will  include  the  right  of  free  use  of  its 
public  pay  stations  for  100  calls  per  annum  per  subscriber.  The  message  service 
rates  will  be  made  §40  for  400  messages,  and  for  a  larger  number  of  messages 
on  the  message  schedule  the  rate  will  go  as  low  as  4  cents  per  message.  The 
residence  message  rate  for  service  on  private  wires  will  be  $30.  To  fami- 
lies living  in  apartment  houses  and  flats  an  unlimited  service  connecting  with 
all  the  other  subscribers  of  the  company  will  be  given  for  $1  per  month  on 
group  lines.  The  unlimited  service  for  business  places  in  Brooklyn  will  be  $7S 
per  year.  Mr.  Gardner  states  that  the  new  company  has  all  the  needed  rights 
to  engage  in  active  business.  Members  of  the  board  of  directors  claim  that 
with  a  capital  of  $5,000,000  the  company  can   serve  40,000  subscribers. 


New  England  Notes. 


Branch  Office  of  The  Elkctkical  Wokli*.  i 

Room  91,  Hathawav  Build  ng,  020  Atlantic  Ave.,      I 

Boston.  Mass..  October  15,  lS9b.      \ 

MR.  FRjVNKLIN  B.  PLATT,  secretary  of  the  Ansonia  Electrical  Company. 
Ansonia,  Conn.,  was  a  Boston  visitor  this  week. 

THE  ANCHOR  ELECTRIC  COMPANY,  Boston,  has  engaged  the  services 
of  Mr.  H.  G.  Issertel,  formerly  of  the  Walker  Company,  as  traveling  repre- 
sentative, with  headquarters  in  New  York  City,  where  the  Anchor  Company 
will  soon  open  an  office. 

THE  AMERICAN  ELECTRICAL  WORKS,  Providence,  R.  I.,  through  the 
distribution  this  week  of  a  group  photograph  of  its  189S  clambake,  will  make 
particularly  happy  those  of  its  friends  who  attended  the  event.  There  were 
over  300  persons  present,  this  being  the  largest  number  at  any  of  the  company's 
bakes.     The  group  photograph  this  year  is  the  best  ever  distributed. 

MR.  SAMUEL  H.  COUCH,  of  Whitman  &  Couch,  Boston,  the  well-known 
telephone  manufacturers,  was  united  in  marriage  at  Roxbury,  Mass.,  Tuesday 
evening,  October  11,  to  Miss  Elizabeth  Coleman,  of  New  York.  Immediately 
after  the  marriage,  which  was  private,  only  intimate  friends  being  present,  Mr. 
and  Mrs.  Couch  departed  on  a  brief  wedding  trip,  and  on  their  return  will  re- 
side at  No.  55  Humboldt  Avenue,  Roxbury.  Mr.  Couch  has  a  large  circle  of 
friends  in  the  telephone  and  electrical  business,  the  congratulations  and  best 
wishes  of  whom,  our  own  included,  attend  him  and  his  bride  for  ihc  fullness 
of  happiness  and  prosperity. 

THE  TWENTIETH  TRIENNIAL  EXHIBITION  OF  THE  MASSACHU- 
SETTS CHARITABLE  MECHAIVICS'  ASSOCIATION  was  opened  to  the 
public  on  Monday  evening  last.  There  is  quite  a  number  of  purely  electrical 
exhibits  and  others  of  indirect  interest  to  electrical  people.  A  brief  reference 
to  these  exhibits  will  no  doubt  be  of  interest  at  the  present  time,  leaving  a 
more  detailed  account  for  the  future. 

MR.  J.  H.  WILDAY,  23  Duanc  Street.  New  York,  ilhislr.ites  the  art  of 
engraving  by  electricity. 

THE  EATON  ELECTRIC  MOTOR  CARRIAGE  COMPANY.  Itoaion. 
Mass.,  exhibits  an  electric  motor  carriage. 

THE  ELECTRIC  DISPLAY  COMPANY,  27  School  Street,  Boston,  makes 
an  exhibit  of  electrical  display  advertising. 

THE  JOHN  A.  ROEBLING'S  SONS  COMPANY.  Tnnton,  N.  J.,  shows  a 
sample  board  of  electrical  wires  and  cables. 

MESSRS.  WHITMAN  &  COUCH,  196  Summer  Street,  Boston,  make  an 
interesting  exhibit  of  telephones  and  telephone  appliances. 

THE  LOMBARD  WATER  WHEEL  GOVERNOR  COMPANY,  Boston, 
exhibits  a  Lombard  water  wheel  novernor  in  practical  operation. 

THE  HOLTZER-CAB(»T  ELKCTRIC  COMPANY.  Boslon,  Mriss..  makes  a 
display  of  a  large  variety  of  electrical  apparatus,  including  several  novelties. 

THE  PX)PE  MANUFACTURING  COMPANY.  Hartford.  Conn.,  exhibits  a 
(.'oluinbia  motor  cnrrtngc.  This  is  Ihc  first  time  thin  cnrringc  hns  been  seen  in 
Boston. 

THE  MAXHAM  ELECTRIC  THIRD-RAIL  COMPANY,  606  Tremonl 
Street.  Boston,  has  an  exhibit  of  its  system,  which  is  piirliculiirly  intcrcsliuK  to 
riiilroud  men. 

THE  JANDUS  1;LK(  TRIC  COMPANY.  Cleveland,  Ohio,  is  represented  by 
Mr.  H.  T.  Edgar,  New  EuKlniid  ngcnl,  whose  hea<l(|narler»  nrc  at  534  Tremont 
Ituilding,  Boiton. 

THE  SAMSON  C0RDA<;E  WORKS,  Bfiston,  ninke  jin  interesting  exhibit 
of  Ihcir  varied  lines  of  nuinitdutnrrt,  iijcliidinK  brni<lrd  cord  in  a  variety  o( 
sizes,  matrrinis  and  colors. 

THE  KMHiWAV  DYNAMO  .Sf  ENGINE  (tiMPANV.  Ridgway.  P«., 
thrnuRh  its  Boston  asency,  hai  (in  rshihit  of  »  75  kw  flyniiino  directly  con 
nrrlnl  to  one  of  its  cnifines. 

GKKAT  INTER  E.ST  centrcn  in  the  beautiful  decorated  parlor,  which  is 
lighlrd  by  Ihr  Moorr  vacuum  tube  system.  The  current  from  the  street  mnins 
of  the  Edison  Kleelric  lllnniinnlinu  Company  is  used. 

AN    ARTISTIC  and    pr»pnlnr   exhibit    i«   the   wax   tableaux   illuslrating   some 
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■oi  the  successive  stages  of  electrical  development.     These  were  picpared  by  Dr. 
Park  llenjamin.  Prof.   K.   H.  Crocket   and  Mr.  T.  C.   Martin. 

THE  STANDARD  THERMUMKTER  &  ELECTRIC  COMPANY.  Pea- 
body,  Mass.,  lights  the  gallery  of  the  exhibition  hall  by  Its  well-known  arc 
lamps.     Its  thermometers  are  also  placed  in  various  parts  of  the  building. 

THE  DIESEL  MOTOR,  which  is  attracting  so  much  attention  in  the  me- 
chjinical  world,  is  here  exhibited  for  the  first  time  in  New  England.  This  re- 
markable machine  was  described  in  The  Electrical  World  of  May  38,  1898. 

THE  RIKER  ELECTRIC  MOTOR  COMPANY.  Brooklyn,  N.  V.,  has  an 
exhibit  of  a  line  of  automobiles.  This  company's  delivery  wagons  are  used 
in  New  York  City  by  several  leading  houses,  and  others  are  building  for 
prominent  Boston  houses. 

THE  INCANDESCENT  ELECTRIC  LIGHT  MANIPULATOR  COM- 
I'ANY,  Ilyde  Park,  Mass.,  brings  to  public  attention  a  device  for  the  safe  and 
convenient  handling  of  incandescent  lamps.  It  is  designed  to  remove  bulbs 
from  their  sockets  in  high  and  inaccessible  situations. 

THE  BURTON  ELECTRIC  SMELTING  COMPANY.  144  Lincoln  Street. 
Boston,  makes  a  practical  demonstration  of  electric  metal  working  and  smelt- 
ing. 'J'his  exhibit  consists  of  a  direct-current  welding,  lorging  and  brazing 
machine.  A  welding  machine  was  illustrated  and  described  in  The  ELECTittcAL 
World  of  August  27,  189S. 

THE  GENERAL  ELECTRIC  COMPANY'S  exhibit  consists  of  the  js-foot 
^lobe — a  miniature  representation  of  the  earth — which  formed  so  conspicuous  a 
feature  among  the  exhibits  at  the  recent  convention  of  the  American  Street 
Railway  Association  in  this  city.  A  description  of  this  unique  exhibit 
was  given  in  The  Electrical  World  of  September  17,  1898. 

THE  NEW  ENGLAND  TELEPHONE  &  TELEGRAPH  COMPANY  has 
a,  imique  and  interesting  display  of  apparatus  which  is  intended  to  demon- 
strate the  business  and  social  use  of  the  telephone.  Through  the  courtesy  of 
Mr.  C.  F.  Keith  connection  will  be  made  with  the  exhibition  telephone  system, 
^nd  patrons  of  the  fair  will  enjoy  the  privilege  of  listening  to  the  distant  per- 
formance. 

THE  UNITED  STATES  ELECTRICAL  SUPPLY  COMPANY,  141  East 
Twenty-fifth  Street,  New  York,  makes  an  extensive  exliibit,  including,  besides 
its  acetylene  gas  generator,  a  thermo-electric  generator.  Tlie  Clarke  wireless 
telegraphy  and  the  X-ray  exhibits  of  this  company  form  two  of  the  principal 
attractions  of  the  fair.  By  means  of  the  wireless  method  of  transmitting  elec- 
tric waves  submarine  torpedoes  are  exploded  four  times  a  day  in  an  artificial 
lake  placed  on  the  stage. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  Boston,  oc- 
cupies a  space  of  about  J184  square  feet,  which  is  divided  into  three  sections. 
The  central  section  or  archway  is  devoted  to  a  display  of  ornamental  incandes- 
cent lighting  by  means  of  miniature  lamps.  In  one  of  the  side  sections  arc 
exhibited  incandescent  and  arc  lamps,  a  photometer  and  a  prepayment  meter, 
also  the  company's  standard  meters.  In  the  third  section  is  exemplified  the 
application  of  electrical  power  to  the  running  of  direct-connected  machinery 
and  the  use  of  electricity  for,  cooking  and  heating. 

Philadelphia   Notes. 


Branch  Office  of  The  Electrical  Wokld,  I 
939  Chestnut    Street.         '- 
Hhiladelfhia.  Pa..  October  ir,  1898.     I 
MESSRS.   FRANK   H.    STEWART   &   CO.,   35   North   Seventh   Street,   have 
just  brought  out  their  1S99  catalogue  of  electric  light  supplies.     The  catalogue 
is  very  fully  illustrated  with  cuts  of  goods  of  this  class,  and  the  line  handled 
by  Messrs.  Stewart  &  Co.  is  a  very  complete  one.     All  of  the  goods  handled  by 
the  firm  are  of  standard  make  and  type. 

MEETING  OF  THE  FRANKLIN  INSTITUTE.— At  the  stated  meeting  of 
the  institute,  which  will  be  held  on  Wednesday  evening  of  this  week,  Mr.  Ed- 
ward H.  Johnson,  vice-president  and  general  manager  of  the  Sprague  Electric 
Company,  New  York,  will  read  a  paper  on  the  Johnson-Lundell  surface  contact 
system  of  street  railway.     The  paper  will  be  fully  illustrated. 

Buffalo  and  Niagara  Falls  Notes. 

Blffalii,  X.  v.,  October  1.5,  1898. 

MR.  P.  H.  GRIFFIN,  proprietor  of  one  of  the  largest  car-wheel  works  in 
Buffalo,  has  a  large  interest  in  the  new  electrical  plant  soon  to  be  erected  at 
Shawinegan  Falls,  19  miles  from  Three  Rivers,  Quebec. 

THE  GENERAL  ELECTRIC  COMPANY  is  engaged  in  drawing  in  the 
cable  in  the  Niagara  Street  subways  that  will  make  the  entire  Niagara 
power  line  an  underground  system  so  far  as  Buffalo  is  concerned.  As  soon  as 
all  the  cable  is  in  position  the  city  terminal  house  at  the  toot  of  Potomac 
.\vcnue  will  be  discontinued  and  the  new  one  at  the  city  line  put  into  use. 
The  cable  is  of  the  same  three-conductor  pattern  as  the  one  now  in  use,  and  is 
about  13,000  feet  lony.  The  old  pole  line  will  be  disconnected,  but  maintained 
as  an  emergency  line. 

THE  ANNOUNCEMENT,  made  some  months  ago,  of  the  establishment  of 
an  electric  button  factory  at  La  Salle,  on  the  line  of  the  Niagara  power  current 
to  lluffalo,  is  at  last  confirmed,  though  for  a  time  it  was  supposed  that  the 
project  had  fallen  through.  On  October  11  the  contract  for  a  four-story  brick 
building,  40  by  100  feet,  with  two-story  boiler  and  dry  house  attached,  was  let. 
The  works  will  not  be  a  branch  of  J,  B.  Shanlz's  factory  in  Berlin,  Canada, 
as  has  been  stated,  nor  of  the  one  under  management  of  J.  H.  Shaniz  &  Son,  in 
liuffalo,  but  will  be  a  separate  venture.  The  people  interested  in  it  are  mainly 
the  same,  however.  They  will  say  very  little  as  to  the  equipment  of  electrical 
apparatus,  but  admit  that  they  expect  to  be  running  ^ext  spring. 

THE  DEl'EW  &■  LANCASTER  POWER  COMPANY  is  actively  engaged 
in  getting  the  right  of  way  for  the  pole  line  to  carry  the  Niagara  current  In 
these  eastern  suburbs  of  BufTalo.  Considerable  difHcnlty  has  been  experienced 
and  some  of  the  land  has  been  taken  by  commission.  It  is  not  the  intention  to 
build  an  independent  line  all  the  way  to  Niagara  Falls,  but  to  joir  the  one  to 
r.uffjilo.  fiilier  in  Tonnwanda  or  south  of  it,  thus  avoiding  a  second  «et  of  poles 


from  that  point  nurthward,  A  transformer  station  will  be  buill  in  Dcpew  as 
soon  as  the  line  is  ready.  The  company  is  not  prepared  to  announce  any  con- 
tracts for  the  use  of  the  current,  but  says  that  there  is  a  reasonable  amount  of 
assurance  ihat  there  will  lie  patrons  in  i>lcnly  as  soon  as  the  power  is  ready  to 
deliver. 

THE  NEW  I'.uffalo  &  Loekport  trolley  line  is  given  a  very  high  character 
.by  the  management.  The  passenger  cars  make  a  mile  a  minute  where  it  is 
permissible,  vvliieh  is  sometimes  necessary  in  order  to  make  the  time.  The  trip  of 
->S  miles  is  made  in  73  minutes,  though  half  of  the  time  is  taken  for  running 
through  Buffalo  and  Tonawanda.  The  electric  freight  engines  are  easily  hauling 
thirty-five  cars  and  performing  all  the  work  of  the  steam  locomotives  which  they 
supplanted.  Manager  Van  Horn  states  that  the  800  horse-power  that  was  put  into 
the  motors  is  not  considered  too  much,  though  it  is  in  excess  of  such  motor  en- 
gines generally.  The  road  has  this  week  taken  formal  possession  of  the  Ken- 
more  line  from  Buffalo  to  Ton.awanda,  and  will  change  the  route  to  that  via 
Main  Street,  Buffalo,  instead  of  following  the  Niagara  Falls  line  of  the  com- 
pany via  Niagara  Street.  U  is  not  expected  that  the  time  can  be  shortened 
by  the  change,  but  the  city  will  in  this  way  be  covered  better  by  the  two 
lines,  as  they  come  together  again  in  Tonawanda. 

Milwaukee  Notes. 

Milwaukee,  Wis.,  nctober  13.  IWI8. 
WINNEBAGO   CITY,   MINN.,   is  contemplating  the  establishing   of  a   city 
lighting  plant. 

THE  OFFICERS  of  the  Milwaukee  Electric  Railway  &  Light  Company  re- 
cently entertained  the  officers  of  the  Chicago  street  railways.  Messrs.  Henry 
C.  Payne,  Charles  F.  Ptister,  General  Manager  Biggs,  Superintendent  Mitten, 
Chief  Electrician  Rau  and  Comptroller  Mackay  were  the  hosts. 

AN  EXTENSIVE  glue  manufacturing  plant  is  being  erected  near  South  Mil- 
waukee  for  the  United  States  Glue  Company.  All  the  machinery  will  be  elec- 
trically driven.  About  500  horse-power  will  be  used.  Mr.  Philip  Bossert,  of 
the  Pfister  Vogel  Leather  Company,  of  this  city,  is  drawing  up  plans  and 
specifications  for  the  electrical  plant. 

THE  WISCONSIN  TELEPHONE  COMPANY  announces  to  -its  patrons 
that  a  new  branch  exchange,  located  on  the  lake  side,  will  shortly  be  opened. 
It  will  be  known  as  the  "Lake"  Exchange.  This  branch,  with  those  already  in 
operation  on  the  west,  south  and  north  sides,  completes  the  chain  of  branches, 
established  with  a  view  to  reducing  distances  and  rates  to  the  minimum  as  far 
as  possible  within  the  city  limits.  The  reduction  in  rates  to  subscribers  in  the 
northeastern  portion  of  the  city  amounts  in  the  aggregate  to  sums  ranging  from 
$5  to  $80  per  year  per  subscriber.  The  residents  of  the  Lake  Park  district  will 
benefit  greatly  by  the  saving  of  2  miles  of  distance  charge. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  October  14,  1898 
CHANGE  OF  POWER.-The  Oliver  Street  line,  part  of  the  Lindell  system, 
has  a  bill  in  the  City  Council   to  change  its  motive  power  from  cable,   which 
is  now  being  used,  to  the  overhead  trolley  system. 

THE  KINLOCH  'PHONE  SERVICE.-The  merry  war  of  the  telephone 
companies  will  soon  be  on  if  the  management  of  the  Kinloch  Company  fulfills 
its  present  expectations  as  to  placing  its  system  in  operation.  At  the  office  it 
has  been  stated  that  the  new  system  will  positively  be  in  operation  before  the 
end  of  the  present  month. 

THE  CIRCUIT  COURT  decided  this  week  that,  in  the  suit  of  L.  M. 
Rumsey  against  the  People's  Railway  Company,  in  which  Rumsey  asked  that 
a  receiver  be  appointed,  as  the  interest  on  the  third  mortgage  bonds  has  been 
defaulted,  the  road  must  he  sold,  and  he  instructed  the  attorneys  at  some 
length,  in  his  verbal  opinion,  to  draw  up  a  decree  of  sale.  He  also  stated  that 
the  charges  made  against  Receiver  L.  M.  Rumsey  and  the  ex-president,  Charles 
Green,  whom  it  was  claimed  had  done  all  they  could  to  wreck  the  property, 
were  not  true.  It  is  likely  that  the  disposal  will  be  made  by  auction  to  the 
highest  bidder.  « 

THE  BILL  granting  the  Lindell  Railway  Company  the  right  to  consolidate 
all  its  various  lines  and  to  connect  them  by  tracks  over  intervening  streets 
was  reconsidered  this  week  by  the  City  Council,  after  it  had  been  defeated  at  a 
former  session,  and  passed.  The  bill  amounts  to  the  granting  to  the  Lindell 
of  a  new  franchise,  running  until  194:!  over  all  its  roads.  The  remuneration  is 
to  be  $14,000  for  each  of  the  two  first  years,  $.'8,000  for  the  next  five,  $3.2,000  for 
the  next  ten  years,  3  per  cent,  of  the  gross  earnings  for  the  next  ten  years,  3V2 
per  cent,  for  the  next  eight  years  and  4  per  cent,  for  the  remaining  ten  years. 
Transfers,  which  amount  to  a  universal  transfer  system  over  that  line,  are  to 
be  given  at  various  points.  The  bill  will  now  go  to  the  House  of  Delegates, 
where  a  similar  one  has  been  defeated  during  Ihe  past  month. 

Pacific  Coast  Notes. 

SAN  Fkancisi-o.  Cal..  October  \K  IH!»H. 

THE  CITV  OF  l'"KKSi\0.  CAL.,  is  seriously  considering  the  question  of 
establishinj?  a  municipal  electric  lighting  system. 

THE  KKECTIUC  RAILWAY  &  MANUFACTURERS*  SUPPLY  COM- 
PANY, of  San  Francisco,  was  recently  incorporated.  The  directors  are:  Wil- 
liam F.  J.  lioure,  Samuel  H.  Taylor,  Frank  Frisbie  and  Henry  P.  Howie.  The 
capital  stock  is  placed  at  $50,000. 

THE  SUNSF/r  TELEPHONE  &  lELEGRAPII  COMPANY  has  an- 
nounced the  completion  of  its  Pacific  States  telephone  lines,  including  the  400- 
mile  gap  between  the  Oregon  and  California  systems,  the  line  from  Walla 
Walla.  Wash.,  lo  Huntington,  Ore.,  and  one  from  Spokane,  Wash.,  lo  the 
I'ritish  line. 

THE  PORTLAND  ((Oregon)  City  Council  has  awarded  I.,  the  Portland 
General  Electric  Company  a  contract  for  lighting  the  streets  for  a  period  oi 
two  years,  from  .\pril  i,  1899,  at  the  rate  of  $7.57  a  month  per  nrc  lamp  and 
$1.50  a  month  per  incandescent.  Under  the  present  contract  with  the  same  com- 
pany the  city  lighting  costs  about  $85,000  a  year. 
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IT  IS  reported  that  a  San  Francisco  syndicate,  headed  by  H.  E.  Huntington, 
has  acquired  the  San  Mateo  Street  Railway  and  the  street  railway  franchise 
covering  many  streets  in  Los  Angeles,  owned  by  J.  C.  Kays.  The  same  gentle- 
men recently  purchased  the  Los  Angeles  Railway  Company's  street  railway 
lines.  I.  W.  Hellman,  of  the  syndicate,  recently  said  that  he  did  not  think  they 
would  acquire  the  Santa  Monica  and  Pasadena  electric  railways,  which  had 
been  reported  as  sold. 

THE  CENTRAL  LIGHT  &  POWER  COMPANY,  San  Francisco,  is  in- 
stalling two  additional  generators  to  be  driven  by  a  750-hp  triple-expansion, 
vertical.  Union  Iron  \\  orks  engine.  Two  cooling  towers  are  being  installed 
by  Charles  C.  Moore  &  Co.  on  the  roof  of  the  Parrott  Building,  in  the  base- 
ment of  which  the  central  station  is  located.  The  towers  are  placed  too  feet 
above  the  level  of  the  street.  Additional  boilers  and  condensing  apparatus  will 
be  installed.     Siemens  &  Halske  generators  are  used  exclusively. 

Canadian  Notes. 

OT'l  AWA,  OnT-,  October  15,  1SH8. 

THE  CITY  ENGINEER  of  Toronto,  Ont.,  has  refused  to  draw  up  specifica- 
tions for  a  6000-hp  municipal  power  plant,  as  ordered  by  the  City  Council,  and 
has  recommended  that  $1000  be  appropriated  to  secure  the  services  of  an  ex- 
pert consulting  electrical   engineer  who  would  draw  the   specifications. 

A  UNITED  ST.^TES  COMPANY,  which  is  going  to  develop  the  water 
power  of  the  Jacques  Cartier  River,  in  the  Province  of  Quebec,  for  electric 
light  and  power  purposes  for  Quebec  city,  in  opposition  to  the  Montmorency 
Company,  has  acquired  the  chartered  rights,  as  regards  the  city  of  Quebec,  of 
the  Standard  Light  &  Power  Company,  of  Montreal.  The  American  company 
has  a  capital  of  $500,000,  and  its  president  is  Mr.  Emerson  McMillan,  of  New 
York. 

A  LARGE  POWER  DEVELOPMENT.— Messrs.  Barry,  Ross  &  McRae, 
contractors,  of  Niagara  Falls,  Ont.,  have  secured  the  contract  for  the  construc- 
tion of  the  central  power  house,  for  the  development  of  30,000  horse-power  at 
Shawincgan  Falls  on  the  St.  Maurice  River,  near  Three  Rivers,  Que.  This,  it 
is  said,  will  be  the  largest  power  development  in  Canada.  The  plans  of  the 
Sljawinegan  Company  and  other  information  concerning  the  enterprise  were 
given  in  this  correspondence  in  The  Electrical  World  of  September  10  last. 

ALTHOUGH  it  is  only  a  few  years  since  the  first  electric  railway  was  built 
in  Canada,  it  is  now  possible  to  obtain  in  the  Dominion  all  the  materials  neces- 
-ary  for  the  complete  equipment  of  an  electric  road.  In  the  case  of  the  street 
railway  recently  completed  at  St.  Thomas,  Ont.,  with  the  exception  of  the 
overhead  fixtures,  the  line  was  built  and  equipped  with  Canadian  material,  the 
total  cost  being  $85,000.  The  rails  were  made  at  Hamilton,  Ont.,  the  engines  at 
Amherst,  N.  S.,  dynamos  and  electrical  equipment  at  Pelerboro,  Ont.,  and  the 
cars  at  Ottawa. 

THE  WEST  KOOTENAY  POWER  &  LIGHT  COMPANY,  which  is  build- 
ing a  parallel  line  of  wires  between  Rossland,  B.  C,  and  the  generating  plant 
at  Bennington  Falls,  has  the  right  of  way  cut,  and  poles  on  the  ground  for 
most  of  the  distance.  The  right  of  way  has  been  cut  clear  of  everything  for 
a  width  of  100  feet,  and  all  the  tall  trees  outside  of  that  area,  which,  if  they 
fell,  would  injure  the  line,  have  also  been  cut  down.  The  insulators  will  be 
housed,  so  as  to  keep  out  the  snow  in  winter.  The  idea  in  constructing  the 
second' line  is  that  if  one  line  goes  down  the  other  can  be  made  use  of  and 
interruption  of  the  service  prevented. 

MONTRBAL.  Que.,  October  in.  ](i08. 

THE  ELECTRIC  RAILWAY  from  Ridgctown  to  Rondeau  Park,  near 
Chatham,  Ont.,  is  one  of  the  probabilities  of  the  near  future. 

THE  PETERP.ORO  &  ASHEURNHAM  STREET  RAILWAY  has  been 
sold  to  Arthur  Stephenson,  and  it  is  probable  that  some  improvements  will  be 
made. 

THE  RATEPAYERS  OK  BARRIE,  ONT.,  recently  voted  a  by-law  to  raise 
$35,000  tor  the  installation  of  a  municipal  electric  lighj  plant.  Tenders  for  the 
plant  were  taken  >omc  weeks  ago. 

A  NEW  incandesccBt  electric  lighting  plant  is  to  be  installed  at  Campbell- 
ford.  Ont.,  for  which  $8000  was  recently  voted  by  the  ratepayers.  The  new 
plant  will  replace  the  one  now  in  use. 

THE  HAMILTON,  ONT.,  City  Council  has  extended  the  franchise  of  the 
«lreel  railway  company  for  fifteen  years.  As  soon  as  financial  arrangements  arc 
completed  »ome  improvcmenu  will  be  made  in  the  system. 

ELECTRIC  RAILWAYS  IN  NOVA  SCf)TIA.— There  is  a  movement  in 
favor  ot  building  an  electric  railway  from  Waverly  to  Dartmouth.  N.  S.,  thence 
10  Munquodoboil  Harbor.    The  promoters  will  hold  a  meeting  in  a  short  time. 

THE  PARIS  ELECTRIC  LIGHT  &  POWER  COMPANY,  Brantford.  Ont., 
represented  by  Messrs.  Carroll  &  Smith,  has  asked  permission  to  dislribuic  elec- 
tric power  in  that  city.  The  company  proposes  to  utilize  the  water  power 
of  the  Grand  River,  and  will  build  a  dam. 

ADVICES  from  Si.  Catharine  Ont..  slate  that  Messrs.   Ilaincs  Brothers,  of 

New  York,  who  have  secured  control  o(  the  Niagara  Central  Railway,  announce 

,),.  ;,   ,,(  operating  the  road  by   electricity.    V.iriou«  changes  in    the 

,    mnde,  and  the  trestle  work  at  Merritlon  and  Thorold  will  be 


English  Notes. 

(From  Our  Special  rorrcipondcni.) 

LosiiON.  Oi;tol)cr  B,  IHItH 

MUNICIPAL  TKLEPHONP  MCRNSK     The  Glasgow  Corpornlion  has  re 
rrivcl  .n  intimation  to  -'  Po.tma.lerGenrral   I.  prepared  In 

„„nf    ii    .   license   (or    ..  He    on    It.    srcufinu   the   necessary 

I  ■•    ti'^'rmlicr  31,  lo'i.  "• 

The  exiierimeni 

.    will    lie    wnlchecl 

«ide«  of  the  .Mlsnlic. 

,,,,  I,   PHYSICAL   LAnORATORY.-In   August   last   year   a 

,„,„;r  nird  by  Iho  Trrsttiry  "lo  eonildfr  »nd  report   upon  Ihe 


desirability  of  establishing  a  national  physical  laboratory  for  the  testing  and 
verification  of  instruments  for  physical  investigation;  for  the  construction  and 
preservation  of  standards  of  measurement,  and  for  the  systematic  determination 
of  physical  constants  and  numerical  data  useful  for  scientific  and  industrial 
purposes,  and  to  report  whether  the  work  of  such  an  institution,  if  established, 
could  be  associated  with  any  testing  or  standardizing  work  already  performed 
wholly  or  partly  at  the  public  cost."  The  committee  was  constituted  as  follows; 
Lord  Rayleigh  (chairman).  Sir  Courtenay  Boyle,  Sir  Andrew  Noble,  Sir  John 
Wolfe  Barry,  W.  C.  Roberts-Austen,  Robert  Chalmers,  Prof.  A.  W.  Rucker, 
Alexander  Siemens  and  Prof.  T.  E.  Thorpe.  It  will  be  seen  that  the  majority 
of  these  gentlemen  are  Fellows  of  the  Royal  Society,  and  also  that  the  engineer- 
ing industries  are  represented  on  the  committee  as  well  as  pure  science.  The 
report  of  the  committee  has  just  been  issued.  A  number  of  witnesses  were 
examined,  a  large  proportion  of  whom  were  nominated  by  scientific  and  techni- 
cal institutions.  The  committee  visited  the  Physikalisch-technische  Reichsan- 
stalt,  the  Konigliche  Mechanisch-technische  Versuchsanstalt  and  the  Konigliche 
Magnetische  Institut  in  Germany,  the  work  of  which  institutions  is  similar 
to  that  indicated  in  the  above  reference  to  the  committee.  The  only  English 
public  institutions  whose  objects  are  at  all  similar  to  those  required  are  the 
Standards  Department  of  the  Board  of  Trade  and  the  Kew  Observatory.  The 
Standards  Department  of  the  Board  of  Trade  was  established  to  carry  out 
the  provisions  of  the  Weights,  Measures  and  Coinage  act,  and  its  chief  duty 
is  to  preserve  and  restore,  if  required,  standards  of  the  various  weights  and 
measures.  An  important  branch  of  this  department  is  the  Electrical  Standards 
Laboratory,  which  was  established  in  1889.  This  branch  has  also  done  useful 
work  in  verifying  electrical  instruments  for  the  measurement  of  current  pres- 
sure, power,  resistance,  etc.,  but  it  does  not  certify  meters  for  use  In  connection 
with  electric  supply.  The  Kew  Observatory  is  a  self-supporting  institution,  but 
owing  to  its  restricted  means  the  work  done  there  is  very  limited.  Besides 
being  a  meteorological  station,  a  number  of  instruments,  including  watches, 
thermometers,  sextants,  barometers,  etc.,  are  verified,  and  it  may  be  mentioned 
incidentally  that  the  beneficial  effect  it  has  carried  upon  the  watchmaking 
industry  has  been  very  noticeable.  The  committee  now  proposes  that  the  Kew 
'  Observatory  should  be  extended  by  adding  new  buildings  at  some  distance 
from  the  present  observatory.  It  proposes  that  the  new  institution  should 
undertake  work  similar  to  that  mentioned  in  the  instructions  to  the  committee.', 
and  that  the  Royal  Society  should  be  invited  to  control  the  proposed  institu- 
tion and  nominate  a  governing  body  on  which  commercial  interests  would  also 
be  represented,  the  choice  of  members  of  this  body  not  being  confined  to  mem- 
bers of  the  Royal  Society.  The  committee  also  proposes  that  the  permanent 
secretary  of  the  Board  of  Tr.lde  sliould  be  an  ex  officio  member  of  the  govern- 
ing body.  It  is  to  be  hoped  that  the  Treasury  will  see  that  the  recommenda- 
tions of  the  committee  are  carried  out  in  an  adequate  manner. 

French  Notes. 


(From  Our  Special  Correspondent.) 

Paris,  September '^H).  1898. 

THE  ELECTRICAL  BUILDING.— The  operation  of  the  great  steam  en- 
gines which  will  be  exhibited  in  1900  will  require  a  pumping  capacity  which  is 
estimated  at  12,000  horse-power,  equivalent  to  a  delivery  of  water  of  about 
264  gallons  per  second.  It  -is  a  question  whether  this  water,  which  will  be 
brought  from  the  Seine  by  means  of  a  large  pumping  station,  ought  to  be 
allowed  to  remain  out  of  sight  in  the  underground  pipes,  or  ought  not  rather 
to  be  utilized  before  being  passed  to  the  machinery  in  furnishing  sparkling 
fountains  for  the  delight  of  the  eye.  It  is  the  latter  course  which  has  been 
decided  upon,  and  by  the  united  efforts  of  M.  Henard  and  M.  Paulin,  who 
have  special  charge  of  the  water  works,  this  building  has  been  erected,  where 
light  and  water  have  been  so  combined  as  to  produce  the  most  fairy-like  cfTects. 
The  fountain  will  be  34  metres  high.  The  whole  effect,  1  think,  will  be  suffi- 
ciently attractive  to  draw  to  the  Champs  de  Mars  the  visitors  who  would 
otherwise  be  detained  at  the  Champs  Elysees  and  the  Trocadero  by  so  many 
other  objects  of  interest. 

THE  EXPOSITION  OF  1900.— The  general  committee  of  the  Universal  Ex- 
position of  1900  has  just  drawn  up  the  agreement  regulating  the  cost  and  condi- 
tions of  transportation  of  the  exhibits  to  be  sent  or  which  have  already  been 
sent  to  the  exposition.  This  agreement  was  drawn  up  by  M.  Alfred  Picard. 
administrator  of  the  government  railroads,  represented  by  M.  Metzger,  the 
director,  and  the  directors  of  the  six  great  companies,  Messrs.  Heurtcau,  Blagc, 
Noblcmairc,  Barabaut,  Sartiaux  and  Marin.  The  document  consists  of  four 
articles,  of  which  the  following  is  a  brief  resume:  The  three  first  articles  treat 
of  the  cost  and  conditions  of  the  (ransporlation  of  objects  of  art.  vl  valuables, 
antmaU,  etc.  Carriages  and  rolling  slock  of  the  French  railways  and  intended 
for  exhibition  at  the  exposition  will  be  transpiirted  to  Paris  at  a  icduction  ol 
25  per  cent,  on  the  general  tariff  and  on  the  special  tariff  applicable  to  the 
particular  exhibit,  and  will  be  sent  back  at  a  reduction  of  75  per  cent.  Article 
3  treats  particularly  of  the  transportation  of  solid  masses  of  10  or  20  tons  and 
of  objects  whose  dimcnsi  »ns  arc  excessive  in  proporlionn  to  their  weight. 
Article  4  indicates  the  general  conditions  applicable  to  all  exhibits  sent,  and 
specifies  that  tlicic  special  rates  will  be  granted  only  to  such  articles  as  are 
actually  admitted  lo  the  exposition;  all  invoices  will  be  addnssed  to  ihc  ex- 
hibitor on  the  Rrounds,  and  will  be  received  by  him  or  by  an  agent  authorised 
by  him  lo  give  n  receipt  on  delivery.  For  Ihc  return  of  Ihc  exhibits  after  the 
rloftc  of  the  exposition  iheNc  arrangementH  will  hold  good  for  only  six  months, 
at  (he  outside,  after  Ihe  day  on  which  the  expnniiiun  i*i  pronounced  closed. 

TKAC  riON  IN  PAR  IS. —There  nrc  in  Paris  at  present  nine  different 
tnelhodn  of  mechanical  traction,  an  followR:  i,  Ihe  welfproprlling  steam  car  011 
the  Rowan  tiyslcm;  3,  hot  water  utoragc  on  Ihe  Frnneq  system ;  3,  cable  trae- 
lion;  4,  the  steam  motor  car  011  the  Serpollct  HyMrm;  5.  the  nlow-eharging  nc- 
rumulator;  6,  comprcvfed  air;  7,  electric  Iraclinii  by  Hurfacc  contact;  8.  the 
quick'charginK  nccumulotor;  9,  Srrpollel'i  improved  syilcm.  The  Poris  (1rn- 
rrnl  Tramway  Company  haw  Ju<it  inntallrd  niechnnical  (rnction  on  the  Hasttlte- 
Charcnlon  line.  The  Ccnmil  Oninibufi  (itrnpany  hnn  petitioned  for  Ihc  fran- 
rhi«c  nrcrpnary  lo  entabliah  mechanical  traction  on  iiixtrrn  of  its  Irnmwny  lincM. 
The  expense  ncc^n^ary  (or  lh«  complrtion  of  Ihe  change  over  of  the  tramway 
line*  It  ciilimntrd  at  90,000,000  franc*.    The  latrKl  pinn  of  ihr  Meiropolhan  cnIN 
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for  jjo.ooo.ooo.  thus  makiiis  Hi'  ;»  tutal  of  3[0.ooOf00o  for  the  improvcnunt  ul  the 
iransportation  faciUties  of  Paris.  My  hope  is  that  these  millions  may  be  ex- 
pended before  the  exposition  of  1900.  so  that  the  visitors  from  other  countries 
may  not  be  able  to  reproach  the  capital  of  the  world  for  maintaining  the  worst 
service  of  all  the  capitals  of  the  two  hemispheres.  The  Omnibus  Company  is 
displaying  the  utmost  parsimony  and  delay  in  its  submission  to  the  orders  of 
the  Government.  Although  it  \vas  required  eighteen  months  ago  to  substitute 
electric  for  horse  traction  on  its  tramway  lines,  it  has  carefully  selected  the 
worst  systems  with  which  to  make  experiments.  Just  at  present  an  investi- 
gation is  going  on  with  regard  to  the  form  of  traction  of  the  line  extending 
from  the  Gare  de  I'Est  to  Montrouge.  Those  who  have  charge  of  the  affair 
should  require  not  only  electric  traction,  which  is  the  only  form  practicable 
for  Paris,  but  also  a  reduction  of  fares.  The  Omnibus  Company  will  make  the 
enormous  saving  of  75  per  cent.,  and  the  public  ought  to  profit  by  it. 

THE  MUXICIPAL  INSTITUTE  OF  ELECTROTHERAPEUTICS  AT 
LA  SALPETRIERE. — This  is  the  name  which  is  given  to  the  independent 
service  of  electrotherapeutics  at  La  Salpetriere  since  its  recent  installation  in 
that  portion  of  the  institution  which  is  especially  devoted  to  it.  An  enormous 
isolated  pavilion  has  been  erected  for  the  exclusive  use  of  the  electrotherapeutic 
service.  This  pavilion  fronts  directly  on  the  Boulevard  de  I'Hopital.  On 
entering,  the  eye  is  caught  at  once  by  two  large  therapeutic  tables.  Let  us  call 
attention  here  to  the  fact  that  the  electrotherapeutic  table  which  was  originated 
by  Brenner  (1868)  was  used  in  France  for  the  first  time  at  La  Salpetriere.  The 
model  arranged  by  Dr.  \'igouroux  was,  at  the  time,  made  the  subject  of  detailed 
articles  in  the  publications  of  the  day.  Next  to  these  electrotherapeutic  tables 
are  placed  the  apparatus  intended  for  the  applications  of  static  electricity,  an- 
other branch  of  electrotherapeutics  which  is  also  being  restored  by  the  service 
at  La  Salpetriere.  The  static  electricity  apparatus  fills  nearly  two-thirds  of  the 
hall.  Most  noticeable  are  two  lafge  Wimshurst  machines,  furnished  each  with 
two  pairs  of  plates  1  metre  in  diameter.  Each  machine  is  placed  at  the  head 
of  a  row  of  insulating  platforms  on  which  are  eight  stools,  an  arrangement 
which  admits  of  electrifying  sixteen  patients  at  once.  Here  we  may  call  at- 
tention to  the  fact  that  it  was  at  La  Salpetriere  that  the  Wimshurst  machine 
was  first  introduced  into  France  and  received  the  well-known  shape  used  for 
medical  purposes.  Special  precautions,  arranged  by  the  aid  of  some  entirely 
new  devices,  neutralize  the  effect  of  the  weather  changes,  which  have  always 
given  so  much  bother  heretofore,  and  assure  a  perfecly  reliable  operation  of 
the  electricity.  Two  extra  machines  of  smaller  dimensions  than  the  principal 
one  are  kept  in  reserve  and  close  at  hand  in  case  of  accidents.  The  motive 
power  is  furnished  by  the  district  on  the  left  bank.  But  as  the  company  uses 
alternating  current,  it  must  ^or  reasons  easily  understood  be  transferred.  The 
Brown  transformer  is  in  the  same  hall.  The  plant  was  planned  with  a  view  to 
permit  the  use  at  will  of  either  kind  of  current.  The  direct  current  is  used  for 
the  motor  which  drives  the  electrical  machines.  A  gramme  laboratory  machine 
and  a  powerful  Ruhmkorff  coil  and  a  few  other  accessories  complete,  or  rather 
will  complete,  this  collection,  for  the  Ruhmkorff  coil  is  still  to  be  set  up. 


General  flews. 


The  Telegraph  and  Telephone. 


MOUNDSVILLE.  \V,  VA.— The  Panhandle  Telephone  Company  has  been 
organized  here  with  an  authorized  capital  of  $50,000.  V 

CHICAGO,  ILL. — Corporation  Counsel  Thornton  holds  that  the  slot  machine 
telephone  as  used  by  the  Chicago  Telephone  Company  is  illegal. 

PEORIA,  ILL. — The  Central  Union  Telephone  Company  is  to  at  once  prac- 
tically rebuild  its  plant  in  Peoria,  at  a  cost  of  $75,000  to  $100,000,  laying  82,000 
feet  of  underground  wiring. 

MEDINA,  OHIC). — The  Medina  Telephone  Company,  of  Medina,  has  been 
organized  with  a  capital  stock  of  $20,000.  Incorporators:  Samuel  B.  Rawson, 
T.  M.  Brush,  A.  E.  Lord  and  others. 

BLOOMINGTON,  ILL.— The^  Kankakee  County  Telephone  Company  will 
soon  incorporate.  F.  G.  Snow,  recent  manager  of  the  Eastern  Illinois  Tele- 
phone' Company,  is  the  principal  promoter. 

L^RC.VNA,  OHIO. — The  Urbana  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $30,000.  The  company  will  operate  a  telephone  system  in 
Urbana  and  between  L'rbana  and  Bellefontaine,  Marysville,  London.  Troy, 
Sidney  and  Springfield.  D.  B.  McDonald,  E.  L.  Barber  and  J.  S.  Bailey  are 
among  the  incorporators. 

ANDERSC)N,  IXD. — The  New  Telephone  Company,  of  Indianapolis,  has 
been  granted  a  franchise  by  the  City  Council.  The  company  made  a  contract 
with  the  Overshimer  Company,  of  Elwood,  an  independent  organization,  by 
which  all  patrons  of  the  latter  may  use  the  Kew  Company's  toll  lines.  The 
New  Company  c-xpects  to  have  its  exchange  in  operation  in  this  city  before 
January  i. 

RALEIGH,  N.  C. — The  Thomasville  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $6000.  F.  S.  Lambeth.  J.  W.  Lambeth.  C.  A. 
Julian,  J.  F.  Haden,  W.  E.  Evans,  R.  \V.  Thomas,  C.  R.  Thomas,  \V.  M.  Mor- 
ton, A.  Johnson,  J.  B.  Boone  and  J.  A.  Green  are  the  incorporators.  The  com- 
pany purposes  to  erect  a  telephone  system  in  the  town  of  Thomasville  and  the 
surrounding  county. 

NORVV'ALK,  CONN.— Mr.  James  B.  Morris,  manager  of  the  Norwalk  branch 
of  the  Southern  Isew  England  Telephone  Company,  secured  a  permit  from  the 
Norwalk  City  Council  to  extend  the  company's  underground  conduits  from  the 
city  line  to  the  Norwalk  Hotel.  The  work  will  be  commenced  at  once,  and  will 
probably  be  completed  by  December  i.  The  conduits  are  cement  lined,  each 
carrying  one  cable  containing  between  too  and  200  wires. 

HARRISBI'RG,  PA. — A  charter  has  been  issued  to  the  Cumberland  Valley 
Telephone  X:  Telegraph  Company,  of  Chambcrsburg,  to  erect  and  maintain  lines 
in  Franklin  and  Cumberland  coimtics.  The  directors  are  O.  K.  .Appenzellar. 
J.  ().  Skinner,  Isaac  L'-sher.  D.   L.  Grove.  \V.  L.  Minnich.  E.  M.  Smith.  It.  1!. 


McNulty,  of  Chambcrsburg;  John   A.   Zollinger,  of  Orrstown,  and  A.   C.   Gel- 
wicks,  of  St.  Thomas.    The  capital  of  the  company  is  $50,000. 

BAY  CITV,  MICH.— The  \'alley  Telephone  Company  has  filed  a  mortgage 
to  Thomas  Cranage,  trustee,  and  covering  an  issue  of  bonds  to  the  amount  of 
$70,000,  the  proceeds  of  the  bonds  to  be  used  in  the  work  of  completing  the 
plant.  The  bonds  will  bear  date  September  i,  1S9S,  and  are  to  be  paid  in  annual 
installments  of  $10,000,  beginning  September  i,  1901,  with  interest  at  5  per  cent, 
per  annum.  The  telephone  company  is  to  continue  to  manage  and  operate  the 
system  in  the  valley  until  default  is  made  in  the  payment  of  principal  or  interest 
of  the  bonds,  the  default  to  continue  for  ninety  days. 

HARTFORD,  CONN.— The  Southern  New  England  Telephone  Company 
has  about  completed  tlie  laying  of  a  cable  connecting  Gull  Island,  where  the 
Government  fortifications  are  being  built,  with  Goshen  Point  on  the  Connecti- 
cut shore.  The  work  was  undertaken  a  month  ago,  and  the  cable  was  laid 
under  the  supervision  of  General  Superintendent  E.  B.  Baker.  It  is  5  miles 
long.  The  Government  in  completing  the  Race  fortifications  has  established 
communications  with  Washington  or  anywhere  else  by  means  of  the  cable  just 
laid.     It  can  be  used  either  for  telegraphic  or  telephonic  purposes. 

DENISON,  TEX.— The  Conway  Telephone  Company  is  now  building  a  line 
from  Tishomingo  to  Denison.  The  line  is  constructed  as  far  as  Emet,  and  will 
come  down  the  Washita  River  from  there  to  Linn,  from  Linn  to  Cumberland, 
Cliff,  Grantham  and  small  towns  in  that  section,  then  across  country  to  Mead 
and  to  Colbert  and  from  Colbert  to  Denison.  This  is  the  same  line  that  now 
runs  from  Tishomingo  to  Oakland  and  from  Oakland  to  Ardmore.  It  will  con- 
nect every  town  in  the  Chickasaw  nation  by  telephone  in  the  near  future,  and 
it  is  expected  that  it  will  be  in  operation  into  IJenison  by  the  middle  of  De- 
cember or  perhaps  before  that  time. 

GRAND  RAPIDS,  MICII.-The  long  delayed  fight  between  the  Bell  and 
Citizens'  telephone  companies  came  to  a  head  a  few  days  ago  when  the  agents 
of  the  American,  Adams,  United  States  and'  National  express  companies  ordered 
the  Citizens'  'phones  out  of  their  offices  and  refused  to  allow  their  employees  to 
answer  them  when  they  rang.  The  Citizens'  Company  was  asked  to  furnish  the 
'phones  free  of  charge,  and  refused,  and  this  is  the  result.  The  Bell  Company 
is  opening  a  bitter  fight  against  the  local  concern,  and  it  is  expected  to  push 
the  boycott  movement  into  the  railroad  and  telegraph  offices.  The  Citizens' 
Company  promptly  hired  a  store  near  the  express  offices,  put  in  'phones  and 
messenger  service  and  gives  patrons  service  to  the  express  companies  in  that 
way. 

NEW  YORK,  N.  Y.— According  to  the  annual  report  of  the  Western  Union 
Telegraph  Company  for  the  year  ended  June  30  the  number  of  miles  of  poles 
and  cables  operated  by  the  company  at  that  time  was  189,847:  miles  of  wire,  S74.- 
420;  number  of  offices,  22,210,  The  number  of  messages  handled  during  the 
year  was  62,173.749.  the  average  tolls  per  message  being  30.1  cents.  The 
average  cost  of  a  message  was  24.7  cents.  President  Eckert  explains  in  his  re- 
port that  the  decrease  of  767  miles  of  poles  as  compared  with  the  previous  year 
was  caused  by  the  abandonment  of  certain  highway  lines,  which  it  would  other- 
wise have  been  necessary  to  reconstruct  at  a  large  cost,  and  the  transfer  of  the 
wires  therefrom  to  newer  poles  on  parallel  railroad  routes.  The  decrease  in  the 
average  tolls  received  and  the  increase  in  the  average  cost  per  message  are  ac- 
counted for  by  the  large  number  of  Government  and  press  messages  consequent 
upon  the  war  with  Spain,  transmitted  during  the  latter  part  of  the  fiscal  year, 
on  both  of  which  classes  of  messages  the  tolls  are  the  lowest.  The  cost  of  con- 
struction of  new  property  for  the  year  was  $1,117,651. 


Electric  Light  and  Power. 

BUSHXELL,   ILL. — The  Lewistown   Electric  Light   Company  has   disposed 
of  its  stock  for  $5000  to  a  new  company. 
■  LEBANON,  PA. — The  Council  will  secure  estimates  on  a  municipal  lighting 
plant.     The  present  contract  for  electric  lighting  expires  in  June,  1S99.     George 
\V.   Hayes  is  city   engineer.    • 

MARSHALL,  \MS.— The  Marshall  Electric  Lighting  &  Power  Company, 
with  a  capital  stock  of  $2000,  has  been  organized.  Mr.  \\\  H.  Porter  is  presi- 
dent, A.  D.  Kelley  secretary  and  treasurer. 

AKRON,  N.  v.— The  village  of  Akron  is  contemplating  a  municipal  electric 
lighting  plant.  The  estimated  cost  of  a  plant  with  thirty  arc  and  600  incandes- 
cent lamps  is  $3000.    At  present  the  village  is  lighted  by  kerosene. 

COXSACKIE.  N.  Y. — The  new  electric  light  plant  in  this  place  was  put 
into  practical  operation  recently.  It  contains  one  80-arc  light  dynamo,  one  in- 
candescent alternator  of  i500-light  capacity,  both  made  by  the  Fort  Wayne 
Electric  Corporation. 

PHILADELPHIA.  PA.— The  Cheltenham  Electric  Light,  Heat  &  Power 
Company.  Oak  Lane,  Philadelphia,  is  in  the  market  for  arc  light  machinery 
and  appliances  for  about  eighty  lights.  Mr.  George  L^.  G.  Holman.  manager 
of  the  company,  can  give  further  information. 

WABASH,  IND.— The  Common  Council  of  Columbia  City  has  purchased  the 
electric  plant  owned  by  a  commercial  corporation  in  that  town  for  $Ji.ooo.  The 
property  is  to  be  paid  for  in  ten  annual  installments,  and  the  city  will  not  only 
operate  the  plant  for  street  lighting,  but  will  furnish  domestic  service. 

PATCHOGUE.  L.  I.,  N.  Y.— The  Patchogue  Electric  Light  Company  will 
probably  extend  its  lines  10  Blue  Point.  Bayport  and  Sayville.  If  the  proposi- 
tion goes  through  the  company  will  erect  a  new  brick  power  house  on  its 
lot  adjoining  the  Patchogue  River  and  install  a  new  looo-hp  dynamo  and  add 
other  improvements.  It  is  expected  to  have  the  extension  completed  by 
December  i. 

WILKESBAKKE.  PA. — A  syndicate  of  local  capitalists  has  secured  an  op- 
tion upon  and  agreed  to  purchase  a  majority  of  the  capital  stock  of  the  Wilkes- 
barre  Electric  Light  Company  at  a  price  said  to  be  $200  per  share.  Parties  own- 
ing about  three-fourths  of  the  slock  have  already  signed  an  agreement  to  sell 
their  holdings  at  the  price  mentioned.  It  is  understood  that  Abram  Nesbitt 
will  be  president  nl  tiu-  cnnn>aiiy  imder  the  new  management. 
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NEW  YORK.  X.  v.— The  firemen  and  oilers  at  the  power  house  of  the 
New  York  &  Staten  Island  Electric  Coinpany,  at  Livingston,  S.  I.,  are  out  on 
a  strike.  Some  wires  have  been  cut,  leaving  the  streets  in  sections  of  the  island 
in  darkness  for  the  time  being.  Men  were  sent  out  at  once  to  make  repairs. 
The  electric  lighting  service,  however,  is  somewhat  crippled,  although  some  of 
it  has  been  restored. 

The  Electric  Railway. 


Personal  Notes. 


TREXTOX,  X.  J.— The  trolley  line  between  Trenton  and  Bordentown  is  now 
complete. 

XYACK,  X'.  \'.— It  is  probable  that  active  work  of  construction  on  the 
Nyack  trolley  road  will  begin  on  or  about  October  20,  and  it  will  then  proceed 
until  the  road  is  completed  and  in  running  order. 

BOULDER,  COL.— Boulder  is  to  have  an  electric  street  railway.  The  City 
Council  has  granted  a  franchise  to  a  company  on  condition  that  it  get  the  con- 
sent of  half  the  property  owners  w^hose  property  fronts  on  the  proposed  line, 
and  also  enter  into  bonds  to  complete  and  operate  the  road  to  the  Chautauqua 
grounds  by  June  next. 

DETROIT,  MICH.— The  long-standing  dispute  over  the  granting  of  a  fran- 
chise for  a  railway  through  Highland  Park  village  was  terminated  when  the 
Village  Council,  by  a  unanimous  vote,  granted  a  thirty-year  franchise  to  the 
Citizens'  Railway  Company,  of  Detroit,  to  extend  its  tracks  north  from  the 
Highland  Park  Hotel  to  the  village  limits  at  tlie  Six-Mile  road,  a  distance  of 
half  a  mile. 

WASHINGTON,  D.  C— Consul  Liefeld  at  Freiburg,  Germany,  writes  to  the 
State  Department  that  a  good  deal  of  work  is  at  present  being  done  in  that 
country  in  the  line  of  electric  railways.  In  a  recent  Berlin  paper  the  claim 
was  made  that  there  were  707  miles  of  electric  road  in  Germany  to  715  miles 
in  all  the  rest  of  Europe,  and  that  in  Germany  there  were  2492  electric  cars, 
against  2021  in  all  the  other  countries  of  Europe. 

XEWBURYPORT,  MASS.— The  Citizens  Electric  Street  Railway  Company 
has  been  organized  to  build  and  operate  an  electric  railway  in  this  city  and 
between  this  city  and  Amesbury.  The  line  will  be  14  miles  in  length.  The 
capital  stock  of  the  company  is  $150,000.  Directors,  Charles  Goss,  Amesbury, 
Mass.;  James  F.  Shaw,  H.  I.  Bartlett,  F.  L.  Atkinson  and  A.  C.  Titcomb, 
Xewburjport,  Mass.;  A.  D.  Bosson,  Chelsea,  Mass.,  and  W.  B.  Ferguson, 
Maiden,  Mass. 

OAKLAND,  CAL. — By  the  bursting  of  three  large  cast-iron  fly-wheel  pulleys 
in  the  power  station  of  the  Piedmont  electric  road  at  Twenty-fourth  Street  and 
Oakland  Avenue,  in  this  city,  a  portion  of  the  plant  was  destroyed.  Large 
pieces  of  iron  were  hurled  in  all  directions.  One  of  the  pulleys  was  9  feet  in 
diameter  and  the  others  7  feet.  The  shaft  was  making  250  r.  p.  m.  at  the  time  of 
the  accident,  and  the  heavy  steel  shaft  was  twisted  off.  The  damage  to  the 
station  amounted  to  about  $2000. 

MOLINE,  ILL.— A  deal  of  considerable  magnitude  and  of  great  importance 
to  Moline,  Davenport  and  Rock  Island  has  been  made  public.  It  is  the  pur- 
chase by  local  capitalists  of  a  controlling  interest— something  over  $300,000— in 
the  stock  of  the  Tri-City  Railroad  Company  from  the  Chicago  men  who  or- 
ganized and  capitalized  it.  The  company  owns  and  operates  a  complete  sys- 
tem of  41  miles  of  electric  lines  in  the  three  cities,  including  a  line  across  the 
Mississippi  River.  The  capital  stock  is  $400,000,  with  bonds  which  increase 
the  total  to  about  $r,ooo,ooo. 

ROCKVILLE,  CONN.- The  recent  report  of  the  Hartford,  Manchester  & 
Rockvillc  Tramway  Company  shows  the  successful  operation  of  one  of  the 
long-distance  electric  railways  of  the  State.  The  line  from  Hartford  to  Rock- 
villc is  about  17  miles  long.  When  it  was  opened,  nine  months  ago,  the 
opinion  was  ventured  by  railroad  men  and  capitalists  that  it  would  never  pay. 
Through  the  efforts  of  Mr.  M.  S.  Chapman,  the  president,  who  had  entire  con- 
fidence in  the  enterprise,  the  reverse  results  are  recorded,  and  the  company, 
it  is  stated,  has  earned  a  net  income  of  $12,688.  The  passenger  receipts  were 
$37,015,  the  operating  expenses  $38,778- 

WHIT.MAN,  M.\SS.— The  Whitman  selectmen  have  granted  a  franchise  to 
the  Brockton  &  Whitman  Street  Railway  Company.  The  Dridgewaler,  Whit- 
man &  Rockland  Company  will  probably  run  through  cars  from  Rockland 
to  trocklon,  competing  with  the  Rockland  &  Abinglon  Company.  The  new 
company  intends  to  construct  a  line  to  Brockton  from  that  part  of  Whitman 
known  a«  Auburnvillc.  In  order  to  make  quick  time  through  the  woods,  the 
company  ha«  iccurcd  land  over  which  to  run  the  road,  and  thus  will  be  allowed 
to  cm'tnict  in  iiuch  a  manner  as  to  allow  the  limit  of  »pced.  The  road  is  to 
i  the  name  a^  a  steam  road,  the  rails  arc  to  be  of  the  most  approved 
will  weigh  80  pounds  to  the  yard.  They  will  be  Oo  (cet  long.  The 
i_',n-u\u  'lun  is  to  be  similar  to  the  line  between  Providence  and  Tnunlon. 


Legal  Note. 


MR.  GEORGE  A.  RICKEK.  chief  engineer  of  the  Buffalo  Traction,  Gorge 
&  Buffalo  Valley  trolley  lines,  is  in  Colorado  acting  as  consulting  engineer  of 
some  extensive  irrigation  enterprises  there. 

MR.  MAXWELL  S.  COOLEY',  of  Dannemora,  N.  Y.,  was  married  on  Oc- 
tober 17  to  Miss  Grace  C.  Bogart,  of  Elmira.  Mr.  Cooley  is  the  electrician  of 
Clinton  Prison,  and  is  a  graduate  of  Cornell.  His  many  friends  wish  him  a 
long,  happy  and  prosperous  life. 

DR.  GARY  T.  HUTCHINSON  has  been  chosen  to  fill  temporarily  the  posi- 
tion of  director  of  the  course  of  electrical  engineering  at  Johns  Hopkins  Uni- 
versity in  Baltimore.  This  position  was  held  by  Dr.  Louis  Duncan,  who  has 
been  granted  sick  leave  for  a  year. 

Educational  Notes. 
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ELECTRICAL  ENGINEERING  COURSES  BY  MAIL.— The  electrical 
courses  of  the  United  Correspondence  Schools,  156  Fifth  Avenue,  New  York 
City,  it  is  stated,  continue  to  give  satisfaction.  The  scope  of  these  courses  is 
such  as  to  practically  cover  the  electrical  field  and  furnish  a  course  which  will 
suit  the  requirements  of  anyone  desiring  to  perfect  himself  either  in  some 
particular  branch  of  electrical  engineering  or  to  increase  his  general  informa- 
tion. The  courses  include  complete  electrical  engineering,  complete  station 
engineering,  electrical  station  engineering,  electric  lighting,  electric  railway, 
telegraph,  telephone  and  electroplating  courses.  Mechanical  drawing  and  the 
design  of  dynamos  and  motors  are  also  taught  in  connection  with  the  above- 
named  courses,  the  tuition  fees  for  which  are  so  low  as  to  be  within  the  reach 
of  all.  These  fees  include  the  cost  of  specially  prepared  text  books,  examina- 
tions and  drawing  plates.  The  schools  will  send  a  copy  of  their  circular  free  to 
any  one  interested  in  any  one  of  the  subjects  taught. 

THE  AMERICAN  SCHOOL  OF  CORRESPONDENCE,  of  Boston,  has.  it 
is  stated,  been  most  successful  in  imparting  to  engineers  and  mechanics  a  thor- 
ough knowledge  of  the  theory  and  practice  of  their  profession  by  means  of  its 
thoroughly  up-to-date  system  of  instruction  by  correspondence.  Its  courses 
are  limited  strictly  to  steam,  electrical  and  mechanical  engineering,  and,  as 
these  courses  have  been  prepared  by  well-known  educators  and  experts  they 
are  complete,  accurate  and  thoroughly  abreast  of  the  times.  The  success  and 
popularity  of  this  institution  in  fitting  students  for  better  positions  is  the  direct 
result  of  the  school's  policy  of  concentration  of  energy,  specialized  courses  and 
thorough  instruction  under  expert  supervision.  The  school  is  chartered  by  the 
Commonwealth  of  Massachusetts,  and,  as  its  chief  aim  is  to  benefit  the  ambi- 
tious workman,  the  tuition  is  placed  very  low  in  order  that  every  mechanic  may 
secure  the  technical  knowledge  necessary  for  advancement  in  his  profession. 
The  school  will  send  a  handbook  to  any  address  on  request. 

THE  ELECTRICAL  ENGINEER  INSTITUTE  OF  CORRESPOND- 
ENCE INSTRUCTION.— The  managers  of  this  institution  are  energentically 
reaching  out  after  pupils.  Three  of  its  representatives  recently  attended  a 
meeting  in  Newark  of  exchange  managers,  switchboard  men,  linemen,  etc.,  of 
the  New  York  &  New  Jersey  Telephone  Company,  from  many  of  the  New 
Jersey  cities  in  this  vicinity,  at  which  the  plans,  purposes  and  methods  of  the 
institute  were  set  lorth.  It  is  stated  that  at  the  close  of  the  meeting  a  large 
number  of  enrollments  of  students,  chiefly  for  the  special  course  in  teleph- 
ony, was  entered.  A  series  of  technical  lectures  by  eminent  electricians  is 
in  contemplation  to  be  given  during  the  coming  winter  in  Brooklyn,  Jersey 
City  and  Newark,  to  harmonize  with  or  make  additionally  beneficial  the  insti- 
tute's results.  It  is  stated  that  the  work  of  the  institute  is  much  appreciated 
by  the  officers  of  the  New  York  &  New  Jersey  Telephone  Company,  and  that 
this  encouragement  led  the  institute  management  to  decide  upon  giving  the 
lectures  as  above  noted. 

XCrabe  anb  IFnbustdal  Botes. 
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THE  MEIKuroLlTA.X  LLECTKRAL  SLITLV  CO.MIWNV,  Chicago, 
111.,  has  been  formed  with  a  capital  stock  of  $15,000.  The  incorporators  are 
William  E.  McKinlock  and  George  Dickinson. 

MESSRS.  A.  C.  POWELL  &  SON,  one  of  the  well-known  machinery  houses 
of  Syracuse,  N.  Y.,  will  soon  add  to  its  business  a  full  line  of  direct  current 
dynamos  and  motors,  both  for  direct  and  belt  connection. 

THE  OHIO  BRASS  CflMPANY,  Mansfield,  Ohio,  has  opcnc.l  n  branch 
office  in  New  York  at  39  Corllandt  Street.  Mr.  R.  A.  Byrns,  formerly  of  llic 
Walker  Company,  is  in  charge  and  will  represent  in  this  section  the  well-known 
specialties  manufaclurcd  by  the  Ohio  Brass  Company. 

THE  GENERAL  Eastern  ofl'icc  of  the  Siemens  &  Halske  )CU'c(ric  Conip:niy, 
<)f  America,  has  been  removed  to  llie  Land  Title  lUiilding,  riiiladelpliia,  Pa. 
The  company's  New  York  ofticc  for  local  business  (Melropoliinn  di>trict)  is 
now  located  nt  Room  511,  Cable  Building,  6ji   llroadw.iy.  New  York  City. 

MESSRS.  nUEIlEL  &  MANGER,  s86  Graham  Street,  Brooklyn,  N.  Y., 
have  just  issued  llicir  catalogue  No.  .|,  containing  full  descriptions,  illustrations 
and  prices  of  their  new  electric  bells,  gongs,  push  liultuns  and  other  electrical 
fittingK  for  household  use.  .'\  copy  of  this  catalogue  will  be  sent  to  niiyoiic 
interested  upon  writing  to  the  firm. 

MR.  IlENKY  EA('»ER  hns  rciigncd  his  poitition  as  supcniueiidenl  of  the 
OnondnKU  Dynnino  Company,  Syrnciise,  N.  Y.,  nml  iiHsocinted  himself  with 
Mcnura,  A.  C  I'owcli  *r  Son,  of  Ihc  »nmc  cily.  Mr,  lOagcr  was  connected  with 
the  Onondngn  Dynamo  Compnny  nince  the  organixntion  of  that  concern. 
Mcairn.  A.  C.  I'uwell  &  Son  will  licrciiflcr  nuiniifactnre  ilyiminns  and  motors. 

THE  AULT.MAN  C()Ml'.\Ny,  Canton,  Ohio,  de»crihe«  and  ilUistrnle*  in  n 
recently  imneil  cntiilouuc  (O  Itn  varioun  iiianufnclurcs  in  the  line  ul  elevating 
and  conveying  mnchlnrry,  power  trnn^miiniiion  and  lnbor-«iivlnK  niipliaiices.  A 
very  complete  ncl  ol  (irlce  lintu  of  the  viirlou«  cln«»os  n(  pro.liuls  is  given. 
The  cnlnloKUC  hn«  ij'i  pngo,  and  bears  evidence  o(  careful  denign  and  preparn- 
lion. 

MESSRS.  It.  It.  PRATT  AND  .T.  P.  MI'I.LAN'Y,  o(  DtilTnIo,  N.  Y.,  have 
rnlrrrd  the  «leiim,  water  and  rleciricol  con»lrucllon  businctn  umlir  tlir  nninc  of 
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the  Central  Construction  Company,  and  have  taken  offices  in  262  Main  Street, 
Buffalo.  This  company  is  prepared  to  do  all  kinds  of  mechanical  and  electrical 
construction  work,  including  the  installation  of  engines  and  boilers  and  com- 
plete electric  plants. 

"DEPRECIATIOX  OF  CANDLE  POWER  OK  WELSBACH  MAXTLES" 
is  the  title  of  a  small  pahiphlet  just  issued  by  the  General  Electric  Company. 
It^ives  the  result  of  interesting  tests  made  both  in  mantles  and  electric  incan- 
descent lamps,  and  contains  information  of  use  to  every  electric  light  station 
manager,  as  well  as  to  -the  general  public,  A  copy  of  it  will  on  application  be 
sent  by  the  General  Electric  Company  to  anyone  interested. 

THE  BROWX  &  SHARPE  MAXUEACTURIXG  COMPANY,  Providence. 
R.  I.,  recently  installed  a  Rice  ^  Sargent  compound  condensing  engine  of  350 
indicated  horse-power  in  the  main  machine  shop.  The  new  engine  displaces 
a  pair  of  non-condensing  simple  engines  of  the  Corliss  type,  and  it  is  stated  that 
the  change  will  effect  a  .saving  of  10  tons  of  coal  a  week.  The  gain  in  economy 
illustrates  the  great  advance  made  in  steam  engineering  during  the  past  twenty 
year?. 

THE  WHITIXG  FOUXDRY  EQUIPMEXT  CGMPAlVY,  Harvey,  111.,  has* 
just  issued  its  new  general  catalogue  descriptive  of  its  electric  traveling 
cranes  and  hoists  suitable  for  central  stations  and  electrical  repair  shop  work, 
together  with  its  labor-saving  devices  of  interest  to  the  electrical  industries 
generally.  The  catalogue  is  gotten  up  in  a  most  attractive  and  instructive 
manner,  and  should  be  on  file  in  the  office  of  every  one  interested  in  this  class 
of  apparatus. 

"PEGAMOID"  aluminum  paint  is  recommended  by  the  American  Pegamoid 
Company,  346  Broadway,  New  York,  for  qualities  which  are  valuable  in  the 
electrical  industries.  It  dries  tjuickly  and  is  untarnishable,  washable,  water,  oil, 
grease  and  weather  proof.  It  is  stated  to  be  excellent  for  protecting  and  deco- 
rating dynamos,  motors,  arc  lamps,  sockets,  brackets  and  all  kinds  of  metal 
work.  It  possesses  the  important  property  of  being  ver>'  adhesive  to  the  article 
to  which  it  is  applied,  and  electrical  manufacturers  will  do  well  to  look  into 
its  merits. 

OF  THE  MANY  ELECTRICAL  SIGNS  erected  for  the  Knights  Templar 
conclave,  which  was  held  in  Pittsburg  last  week,  some  of  the  most  elaborate 
were  built  complete  by  Doubleday.  Hill  &  Co.,  of  Pittsburg,  and  for  many 
others  the  same  firm  supplied  the  material.  Among  the  former  was  a  large 
sign  36  feet  in  leng^th  erected  for  Weyman  &  Co.,  consisting  of  two  waving 
flags  and  a  handsome  centre  piece.  This  required  i;;oo  S-cp  lamps.  In  the  win- 
dow of  the  headquarters  of  Doubleday,  Hill  &  Co.  there  was  also  a  handsome 
shrine  emblem,  consisting  of  a  sword,  crescent  and  Maltese  cross. 

A  30-TOX  ELECTRIC  CR-\XE,  having  a  span  of  46  feet,  will  be  installed 
in  the  extension  of  the  foundry  of  the  Benjamin  Atha  &  lUingsworth  Company 
at  Harrison,  X.  J.  The  Berlin  Iron  Bridge  Company,  East  Berlin,  Conn.,  is 
erecting  this  extension,  which  will  be  51  feet  wide  and  152  feet  long,  the 
framework  being  of  steel  throughout.  The  sides  are  covered  with  corrugated 
iron  on  steel  purlins,  and  are  arranged  for  suitable  doors  and  windows.  The 
electric  crane  will  be  supported  on  the  side  columns.  The  roof  construction  is 
of  steel  trusses  and  purlins  arranged  with  openings  in  the  roof  for  skylights. 

COXDUIT  IXSTALLATIOX.— A  contract  has  been  awarded  by  the  X'arra- 
gansett  Electric  Lighting  Company,  Providence,  R.  I.,  to  tlje  Standard  Fire- 
prodfing  Company,  Xew  York,  tor  the  conduit  for  the  installation  of  an  under- 
ground system  in  the  city  of  Providence.  The  Potomac  Terra  Cotta  Company, 
Washington,  D.  C,  has  furnished  about  100,000  feet  of  the  conduit.  This,  it  is 
stated,  is  the  first  terra  cotta  conduit  to  be  laid  in  Xew  England,  and  as  this 
particular  make  of  conduit  has  given  much  satisfaction  in  other  sections  it  will 
probably  lead  to  other  big  shipments  to  Xew  England  territory-  in  the  near 
future. 

THE  ELECTRICAL  TRADES  SOCIETIES  of  the  different  cities  met  in 
convention  at  the  Burnet  House,  Cincinnati,  October  7,  and  formed  a  national 
credit  association,  adopting  a  constitution  and  by-laws  governing  its  business 
policy.  The  board  of  managers  consists  of  one  member  from  each  local  society, 
and  it  is  the  purpose  of  the  national  society  to  issue  monthly  lists  of  de- 
linquents and  furnish  such  other  information  as  may  be  of  interest  to  its 
members.  As  the  association  grows  stronger  it  is  purposed  to  establish  a 
credit  bureau  by  which  it  hopes  to  be  able  to  keep  members  thoroughly  in- 
formed regarding  buyers  of  electrical  goods. 

THE  CABIXET  MAXUFACTURING  &  SUPPLY  COMPAXY,  244  The 
Arcade,  Cleveland,  Ohio,  has  succeeded  to  the  business  of  the  Cabinet  Manu- 
facturing Company,  of  Steubenville,  Ohio.  The  company  is  prepared  to  furnish 
telephone  woodwork  and  various  kinds  of  cabinets  of  first-class  workmanship 
at  reasonable  prices.  Mr.  M.  T.  James,  a  well-known  business  man  who  was 
the  originator  of  the  Cabinet  Manufacturing  Company,  is  secretary  and  treas- 
urer of  the  Cabinet  Manufacturing  &  Supply  Company.  The  quality  of  the 
work  turned  out  by  the  company  is  thus  guaranteed.  Manufacturers  of  tele- 
phones and  others  interested  will  find  Mr.  James  in  every  way  worthy  of  their 
confidence. 

THE  VICTOR  TELEPHONE  MANUFACTURIXG  COMPANY,  Chicago. 
is  enjoying  a  very  active  business.  Among  its  recent  shipments  was  an  ex- 
change equipment  of  a  capacity  of  ;>oo  "phones  to  Mitchell,  S.  Dak.  This  in- 
cl  11  lied    -.w  it cM). >?.•■.!.    tr'eph'Mu-N.    cm-;-;  connecting    !ii).ir.!s.    lightning   arresters. 


etc.  The  company  is  engaged  just  now,  besides  other  work,  in  filling  an  order 
for  an  exchange  equipment  for  Paxton,  HI.  This  exchange  will  have  a  200- 
*phone  capacity.  A  switchboard  of  4oo-drop  capacity  for  Chamulain.  III.,  and 
a  complete  outfit  of  100  capacity,  including  r.ll  central  station  apparatus  and 
'phones,  for  Rantoul,  HI.,  are  also  going  through  the  Victor  Company's  factory. 
In  addition  to  the  above  the  company  is  engaged  on  a  large  amount  of  other 
telephone  work  for  early  delivery. 

THE  MASON  VITRIFIED  SALT-GLAZED  TERRA  COTTA  COXDUIT 
made  by  the  Potomac  Terra  Cotta  Company,  Washington,  D.  C.  does  not  ab- 
sorb water  and  is  indestructible  by  the  elements  when  properly  laid.  These 
conduits  are  salt-glazed  inside,  as  well  as  out,  and  offer  little  or  no  resistance 
by  friction  in  drawing  in  cables.  The  standard  length  is  30  inches,  and  they 
are  made  in  two  and  four-way  patterns,  with  ducts  of  3  inches  and  3%  inches 
in  diameter,  suitable  to  carry  the  largest  sized  cables.  Iron  dowels  secure  per- 
fect registration  of  the  ducts  and  prevent  displacement.  The  Mason  ducts  are 
extensively  used  in  Washington  by  the  Postal  Telegraph  Company,  the  Chesa- 
peake &  Potomac  Telephone  Company,  the  United  States  Electric  Light  Com- 
pany and  the  Potomac  Electric  Power  Company. 

WATER  WHEEL  GOVERNORS.— The  Lombard  Waaler  Wheel  Governor 
Company,  Boston,  Mass.,  has  just  issued  a  catalogue  in  which  is  given  a  gen- 
eral description  of  the  water  wheel  governors  manufactured  by  it,  together 
with  a  few  speed  diagrams,  showing  the  degree  of  regulation  which  they  have 
produced  under  various  conditions  in  actual  practice.  It  also  contains  copies 
of  a  few  letters  from  those  who  are  using  the  company's  governors,  setting  forth 
their  experience  with  and  opinion  of  them.  These  governors  are  so  designed 
that  they  fully  compensate  fof  the  momentum  and  inertia  effects  in  the 
moving  water  column,  and  the  fly  wheel  effects  in  the  rotative  parts,  so  that 
they  prevent  the  water  wheels  to  which  they  are  attached  from  racing.  They 
are  dead  beat  and  move  the  water  wheel  gates  by  one  prompt  motion  to  the 
correct  position  for  every  change  of  load.  The  various  types  of  governors  are 
well  illustrated,  as  arc  also  several  prominent  installations.  The  catalogue  era- 
braces  in  condensed  form  such  data  taken  from  actual  practice  as  will  be  of 
most  value  to  those  interested  in  the  speed  regulation  of  water  wheels  and 
steam  engines.  The  Lombard  Company  makes  governors  for  steam  engines  as 
well. 

THE  HARRISON  SAFETY  BOILER  WORKS,  Philadelphia,  Pa.,  reports 
a  long  list  of  recent  sales  of  Cochrane  feed  water  heaters  and  purifiers,  includ- 
ing the  following:  Schoenberger  Steel  Company,  Pittsburg,  Pa.,  two  2500  horse- 
power; Sheffield  Electric  Company,  Sheffield,  111.,  one  100  horse-power;  the 
Lane  &  Bodley  Company.  Cincinnati,  Ohio,  two  200  horse-power  and  one  300 
horse-power ;  Clinton  Cement  Company,  Pittsburg,  Pa.,  one  300  horse-power; 
Pennsylvania  Manufacturing  Light  &  Power  Company,  Philadelphia,  one 
2000  horse-power;  Washington  Coal  &  Coke  Company,  Star  Junction,  Pa.,  one 
500  horse-power;  Pennsylvania  Railroad  Company,  Broad  Street  Station  plant, 
Philadelphia,  one  2000  horse-power  special;  Charles  Erith  &  Co.,  London, 
England,  one  100  horse-power.  The  following  is  a  partial  list  of  recent  sales 
of  Cochrane  separators  made  by  the  same  company:  Philadelphia  (.Pa.)  En- 
gineering Works,  one  S-inch,  two  6-inch  and  one  3J^-inch  horizontal;  De  la 
Vergne  Refrigerating  Machine  Company,  New  York  City,  one  6-inch  oil 
ammonia  separator;  F.  R.  Dravo  &  Co.,  Pittsburg,  Pa.,  one  4j/2-inch  horizontal; 
Massachusetts  Institute  of  Technology,  Boston,  Mass.,  S-inch  horizontal;  United 
Gas  Improvement  Company,  Philadelphia,  Pa.,  one  6-inch,  one  S-inch  and  three 
5-inch  horizontals:  Arizona  Copper  Company,  Ltd.,  Clifton,  Ariz.,  one  5-inch 
horizontal;  Spring  Garden  Institute,  Philadelphia,  one  7-inch  horizontal;  Eraser 
&  Chalmers,  Chicago,  one  6-inch  horizontal  and  one  S-inch  vertical;  Charles 
Erith  &  Co.,  London.  England,  one  6-inch  horizontal;  Cleveland  (Ohio)  Rolling 
Mill  Company,  six  S-inch,  one  5-inch  and  one  4-inch  vertical;  East  Jersey  Water 
Works,  Little  Falls,  N.  J.,  two  S-inch  vertical ;  Denver  Engineering  Works, 
Denver,  Col.,  one  3J^-inch  and  two  452-inch  horizontal:  Cambria  Iron  Com- 
pany, Johnstown,  Pa.,  two  i6-inch  horizontal  and  one  6-inch  horizontal;  Oliver- 
Snyder  Steel  Company,  Edith  Furnace,  Allegheny  County,  Pa.,  one  6-inch 
horizontal;  Jordan^,  Marsh  &  Co.,  Boston,  Mass..  5-inch  vertical;  Gloucester 
(Mass.)  Water  Works,  5-inch  horizontal;  Filer  &  Stowell  Company,  Milwaukee, 
Wis.,  one  lo-inch  horizontal;  Brooklyn,  X'.  Y.,  Post  Office,  one  6-inch  vertical 
and  one  6-inch  horizontal. 
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THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  g-15   Murray   Street,   New   York   City. 

THE  WAR  IS  OVER,  and  now  our  thoughts  are  all  ot  peace  and  home. 
There  are,  too  often,  people  to  be  found  who  have  no  home,  and  it  is  to  them 
these  few  words  are  addressed.  If  you  really  want  a  home  you  can  easily  get 
one,  but  you  should  act  at  once  before  the  relapse  from  the  war  puts  prices  on 
the  advance.  In  Marinette  County,  Wisconsin,  the  very  finest  farming  land 
is  to  be  had  now  at  a  most  modest  figure.  Excellent  home  markets  are  at 
hand  to  take  whatever  the  farmer  raises,  and  good  prices  are  given.  These 
lands  are  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  and  full  informa- 
tion concerning  them  will  cheerfully  be  furnished  by  C.  E.  Rollins.  Immigra- 
tion  .'VLTcnt.    !■■■;    T.:;    S.-rl^-    Sfr-'ct,    C'r.ica;-!'"'. 


UXITED  ST.\TES  I'ATLXTS  ISSUED  OCTOBER  11.  189S. 

[In  charge  of  Wni.  .\.  Rosenbaum.  177  Times  Building.  Xew  York.] 

11,697.    COXDUIT    OUTLET    INSULATOR;    F.    W.    Erickson.    of    Boston. 

Mass.     App.  filed  June  25.  iJgS.    An  outlet  insulator  for  conduits  comprising 

a    hollow    metallic    member    having    one    end    of    its    inner    surface    screw 

threaded  and  the  other  end  enveloped  or  lined  with  insulating  material. 


6i->,oi5.  LIGHTNING  ARK  I'lS  TKR:  C.  C.  ehesncy.  ot  I'lttMuUl.  .M..--.  .\pi>. 
filed  Jan.  15.  1898.  In  a  system  of  distribution,  the  combination  of  a  lightning 
arrester  and  a  coil  having  portions  reversely  wound  in  close  proximity  to 
each  other,  said  coil  being  placed  between  the  lightning  arrester  and  the 
apparatus  to  be  protected. 

612,038.    ELECTRIC   SWITCH;   G.  W.   Hart,  of  Hartford,  Conn.    App.   filed 
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Oct.  23,  1S96,  An  electric  switch,  consisting  of  a  base  of  insulating  ma- 
terial, contacts  mounted  thereon,  an  operating  mechanism  having  a  switch 
plate  in  operative  relation  to  said  contacts,  said  base  being  cup-shaped  and 
having  in  its  outer  walls  open  grooves  leading  from  the  bottom  of  said  base 
to  said  contacts,  substantially  as  described. 

612,062.  TROLLEY  ARM;  B.  R.  Shopp,  Jr.,  of  Jersey  City.  X.  J.  App.  filed 
March  15.  1S9+  The  combination,  with  a  trolley  arm  and  an  elongated 
roller  pivoted  therein  as  a  trolley  wheel,  of  guides  located  at  opposite  sides 
of  the  trolley  arm.  the  said  guides  having  inclined  surfaces  leading  upward 
and  inward  to  the  peripheral  surface  of  the  roller  at  its  ends,  the  said  guides 
being  arranged  in  longitudinal  alignment  with  the  said  roller  and  with  each 
other,  as  and  for  the  purpose  specified. 

612,068.  ELECTRIC  RAILWAY;  F.  D.  Sweet,  of  Elyria.  Ohio,  App.  filed 
Nov.  22,  1897.  In  an  electric  railway,  a  bar  suspended  from  the  under  side 
of  the  truck  and  through  which  the  electric  current  is  made  to  pass,  a 
series  of  loosely  pivoted  strips  pivoted  at  their  upper  ends  upon  the  bar 
and  which  are  free  to  swing  back  and  forth  thereon,  and  means  located 
below  the  pivots  for  limiting  the  amount  of  movement  which  the  strips 
shall  have,  combined  with  boxes  arranged  along  the  track  and  with  which 
the  strips  make  connection  as  they  pass  over  them. 

612.122.  ELECTRICAL  CONVERTER;  F.  Schwedtmann.  of  St.  Louis,  Mo. 
App.  filed  Aug.  28.  1897.  In  a  converter,  a  suitable  casing,  a  main  chamber  in 
said  casing,  a  core  in  said  chamber,  supporting  frames  holding  said  core  by 
means  of  projections  engaging  with  the  edges  thereof,  and  side  chambers 
into  which  the  coils  of  said  core  project  through  openings  in  said  support- 
ing frames. 

612.123.  ELECTRICAL  CONNECTOR;  F.  Schwedtmann,  of  St.  Louis,  Mo. 
App.  filed  Nov.  II,  1897.  An  electrical  connector,  consisting  of  an  inner 
and  an  outer  member,  having  smooth  contact  surfaces,  one  of  said  mem- 
bers being  tubular  and  slit  along  a  portion  of  its  length  to  form  a  plurality 
of  tongues  or  strips  and  an  annular  spring  for  forcing  said  tongues  or  strips 
against  the  other  member,  said  annular  spring  having  its  axis  coincident 
with  the  axis  of  said  tubular  member. 

612,132.  ELECTRIC  TROLLEY  DEVICE:  C  L.  Jeffrey,  of  Johnstown,  Pa. 
App.  filed  Jan.  12.  189S.  In  an  electric  trolley  device,  normally  free  to  move 
in  a  vertical  plane,  a  lock  for  preventing  said  movement,  said  lock  being 
actuated  by  the  lateral  movement  of  the  trolley  device  when  the  same  is  in 
a  predetermined  vertical  position. 

612,139.  CASING  FOR  ELECTRIC  CAR  LIGHTING  APPARATUS;  W.  F. 
Richards,  of  Buffalo,  N.  Y.  App.  filed  Nov.  26,  1897.  The  combination 
with  a  car  body,  a  car  axle  and  the  truck  frame,  of  a  dynamo  supported 
by  the  car  body  and  capable  of  moving  toward  and  from  said  axle,  driving 
mechanism  for  transmitting  motion  from  said  car  to  the  dynamo,  and  a 
casing  enclosing  said  driving  mechanism,  and  composed  of  a  front  section 
mounted  with  its  front  portion  on  said  axle,  so  as  to  vibrate  vertically 
therewith,  and  hinged  at  its  upper  rear  end  to  the  truck  frame,  and  a  rear 
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section  having  a  loose  telescopic  connection  with  the  rear  end  of  said  front 
section,  and  mounted  with  its  rear  porlion  on  the  dynamo,  substantially 
as  described.  . 

612,146.  ELECTRIC  SYSTEM  OF  DISTUIBLTION;  J.  P.  Thoma-,.  of 
Johnntown,  Pa.  App.  filed  Feb.  15,  1898*  The  combination  with  the  discon-  ' 
nectcd  contact  •section*-  of  an  electric  railway  of  the  subsidiary  junction 
hoxcs.  one  bcMOe  each  rlinconnccted  contact,  fccik-rs  passing  through  said 
suhtidiary  junction  boxen,  and  a  short  contact  feeder  connected  thereto 
and  leading  Irom  within  the  said  box  to  the  disconnected  contact  beside  the 
samf. 
613,153.  ELECTRIC  LAMP  SOCKET;  F.  M.  Bell,  of  New  York,  N.  Y.  App. 
filed  Jan.  10.  1H98-  A  socket,  comprising  a  caning,  a  base  of  insulating  ma- 
terial arranucl  therein ,  a  central  contact  and  contact  fingers  arranged  upon 
«iaid  b.i^c.  and  ;i  ^jHral  supported  by  said  contact  fingers,  substantially  a?* 
deacribed. 

.1;     lOU     KLIXTUIC    CL'KUENTS:     F.     E. 

filed  Jan.  8,  1808.    A  hinge  for  doors,  hnv- 

I'ln  with  an  electric  conductor  of  unbroken 

h  are  secured  to  opposite  wing^  of  the  hinge,  vo 

t    porllonn  ol  the  said  C(»n(Iuclor  within  the  wiid 


1 1  r  V(  .1"     (  r  I V  I  it 


Ili> 


CO  I. 
to    ' 


r  <i\TiniT.LTNO      SWITCH      pf»K      ELIXTKK'      MOTOUS;      U 

App.   filed   Feb.   17,   1H98.    The  combination  <>( 

r  circuit  therefor,  a  multiple  contact  ■witch   for 

■■  *  '  ■    r  ircuit  with  respect 

ti    clccironiiiKnct    re 

,,  , .•..». ;    t.u   it»  coil   localcd   in 

with  one  mniur  And  in   parfttlel  with  the  other.  <inh- 


6U.JI3.     nilEOSTAT;  E.  f).  R»«tcf.  of  ChicAgn.  III.    App.  filed  April  11.  ifl»l. 

^     ft,..      .     .     ,.     i.- ..,,.......,..      ,     (,.,,,,.     r.,l...l,-,1     I.,     rrn.v.      u     I, Int. III-.      .  .f 

.er.  '  ' 

Mts  of  rr««unce«  in  said  frafne.  rompri^mK  devicr*  muuiiletLtit  uiiv  mem- 


ber, and  adapted  to  bear  against  said  sets  of  resistances  and  clamp  same 
against  another  member  of  same  frame,  substantially  as  described. 
612,219.  TELEPHONE  CENTRAL  STATION  APPARATUS;  J.  H.  West,  of 
Berlin,  Germany.  App.  filed  July  8,  1896.  The  combination  of  telephone 
lines,  spring  jacks  therefor  at  several  switchboards  to  which  the  lines  are 
connected,  an  annunciator  for  each  line  and  normally  connected  therein,  a 
visual  indicating  signal  for  each  line,  one  terminal  of  each  indicating  signal 
being  normally  connected  to  a  source  of  electricity,  the  other  terminal  being 
connected  to  two  circuit  controlling  devices,  one  controlled  by  the  opera- 
tion of  the  annunciator,  the  other  forming  a  part  of  the  spring  jack,  being 
controlled  by  insertion  of  a  plug  in  said  j<ck. 
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612.234.  ELECTRIC  TRACTION  APPARATUS;  R.  Demeuse.  of  Brussels, 
Uelgium.  App.  filed  July  23,  1S97.  The  combination  with  the  electromag- 
nets and  theii  armature,  of  wedge  blocks  arranged  on  opposite  sides  of 
said  armature,  depending  hinged  and  spring-pressed  flaps  to  receive  the 
wedge  located  on  the  upper  side  of  the  armature,  and  upwardly  extending 
springs  to  embrace  the  wedge  located  on  the  under  side  of  said  armature. 

612.255.  TROLLEY  POLE;  V.  A.  Mason,  of  Austin,  Tex.  App.  filed  April 
20,  1898.  A  trolley  pole,  comprising  the  butt  section,  the  hollow  wheel  sec- 
tion hinged  at  one  edge  of  its  end  to  the  butt  section  and  the  spring  ar- 
ranged within  the  hollow  wheel  section,  secured  at  one  end  in  connection 
with  the  wheel  section  and  at  its  other  end  in  connection  with  the  butt  sec- 
tion and  operating  by  a  contracting  tension  to  tilt  the  wheel  section  on  its 
pivotal  connection  with  the  butt  section,  substantially  as  described. 

612,326.  ELECTRIC  BATTERY;  M.  E.  Fuld,  of  Baltimore.  Md.  App.  filed 
Aug.  4,  1S97.  The  combination  with  the  cells  of  an  electric  battery,  of  cell 
cases  enclosing  said  cells,  said  cell  cases  being  provided  with  recesses  in 
their  upper  edges,  caps  enclosing  the  upper  ends  of  said  cell  cases  and  ex- 
tending into  said  recesses,  enlarged  supporting  terminals  screwed  into  said 
caps,  a  cell  support  and  removable  devices  securing  the  said  terminals  to 
the  said  support,  substantially  as  described. 

612,344.  UNGERGROUND  ELECTRIC  RAILWAY;  C.  W.  Jenkins,  of  Rich- 
mond, Va.  App.  filed  Oct.  28,  1897.  A  conduit  for  electric  railways  pro- 
vided with  transverse  insulating  beams  for  the  insulators  and  the  insulators 
supported  by  and  arranged  alongside  the  beams,  substantially  as  described. 

612.351.    TROLLEY  WHEEL  SUPPORT;  E.   Lane,  of  Johnstown.  Pa.    App. 


Nn.    f.l2,l4^.  — iil.K(_  IKlr   SVM  I-M    nl     I  »!■>  |  KIIM' ITON. 

hU'd  June  jH,  1HQ7.  In  n  trolley  tupport.  it  pair  of  friimcN  having  parallel 
■lide  lmr».  gtpdcfi  poHitioiicd  beyond  the  Hide  pieces  thereof,  inrunn  (or 
pivotally  atlnching  the  lower  cndN  of  the  frnmcH  to  the  oppoKile  end)*  of  a 
car.  in  comlnnntion  with  nliding  frftmrs  hnving  side  picccH.  the  lower  por- 
tions ul  which  arc  pnrnllel.  trnid  pnr.illcl  portion^  rngiiging  the  guidc<)  on  ihc 
frnnirn  nllnchcd  to  the  cnr,  the  upper  pfirlion  «"f  ihr  nitlc  bars  of  the  sliding 
frnmcH  bring  «prrad.  a  tr-inHVcme  conncclinu  bar  positioned  nt  the  npcx  i>( 
the  «liding  frnmri,  n  trolley  wheel  mounted  on  <inid  bar  nnd  spring*  for  pro- 
iccttng  upwiird  the  iiliding  frnmrti.  the  pnru  bring  n<i«cniblrd  Hubstantinlly 
as  described. 
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SUBMARINE  CONDUITS. 

From  the  early  days  of  the  telegraph  industry  it  has  been  cus- 
tomary to  carry  electrical  lines  under  rivers  by  means  of  iron-ar- 
mored cables  generally  also  lead-covered.  Since  the  development 
in  this  country  of  draw-in  conduit  systems  for  subterranean  work, 
the  advantages  of  this  plan  have  become  more  and  more  apparent 
for  river  crossings  not  too  long  for  the  drawing  in. of  cables,  that  is, 
less  than  800  or  1000  feet  in  length,  and  during  the  last  two  years 
several  such  conduits  have  been  put  in.  A  description  of  two  such 
installations  of  conduits  lately  constructed  in  Boston  may  be  found 
on  another  page  of  this  issue.  The  advantages  of  this  system  over 
cables  simply  sunk  into  the  river  bottom  are  numerous.  For  tele- 
phone and  telegraph  service  armored  cables  are  rarely  made  in 
sizes  larger  than  those  carrying  fifteen  pairs  of  conductors,  and  the 
sheathing  and  armoring  of  six  such  cables,  as  compared  with  the 
lead  covering  of  one  one-hundred-pair  cable,  is  very  expensive,  so 
that  when  several  hundred  pairs  cross  at  one  point  the  saving  is  a 
large  one.  Outside  of  the  question  of  cost  the  conduit  gives  a  solid 
structure  deep  enough  in  the  mud  to  be  sheltered  from  anchors, 
etc.,  and  sufficiently  solid  to  resist  almost  any  probable  mechanical 
disturbance.  If  not  dependent  for  life  on  metal  the  depreciation-of 
that  part  of  it  below  low-water  line  is  extremely  small. 


Of  the  two  conduits  described  on  another  page  one  contains  iron- 
pipe  ducts  protected  carefully  against  corrosion  on  the  outer  sides 
and  intended  to  be  kept  dry  inside,  or.  if  this  cannot  be  accom- 
plished, to  be  filled  with  a  heavy  oil.  The  other  abandons  the  use 
of  iron  altogether  and  depends  on  wooden  ducts  which  will  not  cor- 
rode and  give  a  smooth  surface  for  drawing,  the  only  criticism 
against  them  not  applying  to  the  other  being  that  ice  is  more  likely 
to  affect  the  cables  and  perhaps  crush  and  split  the  lead  sheathing, 
the  iron  in  the  other  case  being  intended  to  prevent  this.  A  combi- 
nation of  the  merits  of  the  two  might  be  obtained  by  using  a 
wooden  duct  with  a  strong  iron  lining  at  and  near  .the  water  line 
where  only  it  is  afifected  by  ice  and  where  the  iron  after  corrosion 
may  be  readily  renewed. 


SPECIAL  TRACKS ORK  FOR  ELECTRIC  RAILWAYS. 

Perhaps  the  greatest  source  of  trouble  and  rapid  depreciation  of 
an  electric  railway  equipment  has  been  the  pounding  of  the  rolling 
stock  on  uneven  rail  surfaces.  The  conditions  of  street  traffic  are 
such  as  to  require  a  rigid  roadbed,  which  acts  as  an  anvil,  giving  at 
every  inequality  in  the  surface  a  blow  that  not  only  increases  the 
i'.iequality  but  flattens  the  wheel  tread,  sharpens  the  flange,  de- 
stroys the  gear  teeth,  distorts  the  journals,  loosens  the  truck  bolts, 
disintegrates  the  insulation,  causea  sparking  at  the  commutator, 
sags  the  side  frames,  rattles  the  windows,  makes  the  riding  uncom- 
fortable and  disagreeable,  necessitates  the  slowing  down  of  the  cars, 
and  thus  lengthens  the  schedule,  and  last,  but  not  least,  reduces 
dividends. 

Now  that  the  joint  problem  bids  fair  to  be  satisfactorily  solved, 
one  other  source  of  this  pounding  which,  though  not  as  frequent,  is 
more  severe,  needs  attention.  This  source  is  the  switches  and 
frogs  of  turnouts  and  crossings.  In  the  evolution  of  the  heavy 
girder  rail  from  the  old  strap  rail  of  the  horse  car  lines,  the  sur- 
face of  the  special  work  has  remained  as  it  was,  and  tht  smooth- 
riding  fittings  of  steam  railroad  practice  have  not  been  imitated, 
r.  seems  to  be  the  general  opinion  that  the  special  conditions  of 
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mud,  slush,  etc.,  prohibit  the  use  of  such  fittings,  aUhough  the  prac- 
tice of  cable  roads  in  the  use  of  elaborate  fixtures  below  the  sur- 
face should  prove  the  contrary.  The  old  tongue  switch  on  one  rail, 
with  the  permissive  mate  on  the  other,  take  the  place  of  the  finely 
pointed  double  split  switch  of  steam  railroad  practice.  An  attempt 
is  made  to  transfer  the  weight  on  the  wheel  from  the  tread  and  head 
of  the  rail  to  the  flange  and  groove  in  passing  such  mates  and  frogs, 
but  with  what  success  the  passenger  can  readily  tell.  The  pounding 
is  so  severe  that  extra  hard  pieces  of  steel  are  now  inset  at  these 
points,  with  even  worse  results  to  the  rolling  equipment. 


Underground  switch-operating  rods  connected  to  levers  are  now 
quite  commonly  used,  and  there  is  no  reason  why  the  switch  cannot 
be  made  positive  on  both  rails  as  well  as  one.  Spring  switches  are 
also  often  used,  in  spite  of  the  ice  and  mud,  and  spring  rail  and 
frogs  might  be  built  on  the  same  general  designs  that  would  be  of 
great  value  in  rarely  used  turnouts  and  crossings  on  heavily  traveled 
lines.  With  the  heavy  cars,  high  speed  and  short  headway  of  some 
of  the  larger  lines  any  improvements  in  this  respect  would  mean 
a  great  gain,  and  if  the  desired  result  could  be  accomplished  in  no 
other  way  it  might  almost  pay  to  go  to  the  extreme  of  constructing 
a  subterranean  chamber  and  supporting  all  special  work  on  springs 
to  avoid  the  severe  pounding  and  banging  of  the  cars  at  these 
points. 
ADJUSTING  FOR  HINIMUM  CURRENT. 

In  the  running  of  synchronous  motors  and  rotary  converters  on 
olternating-current  combined  light  and  power  systems,  a  most  crude 
and  primitive  practice  prevails  as  to  the  adjustment  of  the  field 
magnetization.  As  is  well  known,  any  synchronous  machine  will 
run  with  an  extremely  wide  range  of  current  in  the  shunt  field  coils, 
in  fact,  it  is  often  impossible  to  break  down  the  machine  by  any 
change  whatever;  but  slight  changes  do  have  a  great  effect  on  the 
wattless  currents  introduced  into  the  system,  and  these  wattless 
currents  have  a  most  disturbing  eftect  on  the  regulation,  which  is 
often  fatal  to  the  use  of  incandescent  lights  on  the  same  mains. 
Tlie  adjustment  is  generally  made  for  minimum  alternating  current, 
since  with  minimum  current  there  must  be  unity  power  factor — that 
is,  no  wattless  currents. 


In  principle  this  would  be  commendable  if  by  any  means  the 
pi'int  of  minimum  current  could  be  determined  with  any  degree  of 
accu-acy.  The  combination  of  the  minimum  or  energy  currents 
v.ith  the  wattless  currents  being  a  vectorial  one,  a  very  slight  va- 
riation from  the  minimum  means  a  heavy  introduction  of  lagging 
or  leading  currents;  for  example,  an  increase  above  the  minimum 
o!  5  per  cent,  means  either  a  lagging  or  a  leading  current  with  a 
magnitude  over  one-third  of  that  of  the  total  energy  current  itself. 
In  one  case  this  lagging  current  causes  an  inductive  drop  of  volt- 
age in  the  dynamos,  lines  and  transformers  generally  much  greater 
than  the  olimic  drop;  in  the  other  case  it  causes  an  inductive  rise, 
which  may  give  a  voltage  at  the  motor  end  of  the  system  greater 
than  that  generated  by  the  dynamo.  This  close  adjustment  of  the 
amnictei  indication  to  an  unknown  minimum  must  be  obtained  with 
often  a  variable  load,  which  keeps  the  needle  swinging,  and  almost 
invariably  with  a  hunting  or  beating  tendency  of  the  synchronous 
machine  caused  by  the  slight  speed  variations  of  the  generator  dur- 
i:il5  the  relation,  which  precludes  absolutely  anything  more  than  a 
pucss  at  the  proper  position  for  a  minimum.  A  better  method,  al- 
though line  even  more  indirect,  would  be  to  adjust  the  rotary  field 
until  i!s  effect  on  the  line-drop  is  such  as  to  give  a  proper  voltage, 
but  fndiiubtcdly  phase-indicating  ap|iaratus  will  be  designed  which 
^^ill  give  accurate  indications  of  the  conditions  wanted.  In  this  re- 
spect the  indtiction  motor  has  an  adva'ntagc  over  the  synchronous 
motor,  in  that  its  waltlrsi  current*,  although  lagging,  arc  always 
tagging,  and  do  not  vary  with  the  whim  of  the  inacliine  altcndani  or 
the  beating  of  the  generators. 


GOVERNING  THE  SPEED  OF  ALTERNATING  GENERATORS. 

The  maintenance  of  close  regulation  on  alternating-current  cir- 
cuits is  a  much  more  difficult  matter  than  on  direct-current  systems, 
.since  in  the  latter  case  the  dynamos  may  be  and  generally  are  com- 
pounded not  only  to  make  up  by  the  increased  field  strength  for  the 
drop  in  speed  and  the  internal  fall  of  voltage  on  increased  load,  but 
may  be  over-compounded  to  cover  also  the  line  drop.  With  alternat- 
ing-current machines  of  the  sizes  now  coming  into  use  the  com- 
pound winding  is  impracticable,  and  users  of  such  machines  are 
becoming  more  and  more  insistent  on  a  close  voltage  regulation 
that  gives  the  manufacturing  designers  no  little  trouble.  Even  with 
a  5  per  cent,  regulation  between  no  load  and  full  load,  non-induct- 
ive, the  drop  at  the  lamps  in  case  of  a  change  of  load  is  considera- 
ble. With  a  2  per  cent,  drop  in  speed,  5  per  cent,  drop  in  the  gener- 
ator, a  few  more  per  cent,  in  the  lines,  transformers  and  secondaries, 
the  amount  to  be  made  up  by  a  readjustment  of  the  field  rheostat  is 
large,  but  with  the  increasing  use  of  alternating-current  motors  the 
problem  is  rendered  more  difficult  by  the  inductive  drop,  which  may 
double  or  more  than  double  the  ohmic  drop  in  machines,  lines  and 
transformers.  This  load  being  a  fluctuating  one,  especially  with 
such  machines  as  elevator  motors,  calls  for  some  cure  more  prompt 
than  the  manipulation  of  the  rheostat  by  the  switchboard  attendant. 


A  closer  regulation  than  5  per  cent,  even  on  non-inductive  load 
is  a  difficult  thing  to  get  on  alternators,  as  even  this  requires  a  care- 
fully distributed  winding,  which  means  an  added  expense  for  insula- 
tion, and  a  large  ratio  of  field  to  armature  ampere-turns,  which 
means  a  machine  much  more  expensive  and  with  much  greater  iron 
losses  for  a  given  output  than  one  in  which  the  rated  load  is  deter- 
mined only  by  the  heating  limit. 


The  best  place  for  the  solution  of  the  regulation  difficulty  is  in  the 
engine  governor,  if  it  can  be  there  effected.  It  has  been  customary 
to  consider  that  the  ultimate  perfection  of  the  governor  mechanism 
is  attained  when  the  governor  gives  as  high  a  speed  with  full  load 
as  with  no  load,  but  there  is  apparently  no  insuperable  reason  why 
a  governor  shoulil  not  be  designed  that  would  give  a  speed  higher 
with  increased  load  and  sufficiently  so  to  overcome  all  other  drops, 
even  with  a  cheaply  built  generator.  Relay  governors  arc  now  suc- 
cessfully applied  to  large  steam  engines,  and  the  relay  .governor  is 
readily  capable  of  differential  attachments  which  shall  bring  into  the 
determination  of  the  speed  any  desired  influence.  A  combination  of 
a  relay  governor  with  weights  so  arranged  as  to  give  also  the  inertia 
effect  and  a  mechanism  designed  to  influence  the  speed  by  the 
position  of  the  valve  mechanism  itself,  so  as  to  give  a  rise  of  speed 
between  no  load  and  full  lo.ul  of  say  15  per  cent.,  would  give  a  very 
nicely  compounde<l  alternator.  If  the  governor  were  influenced 
electrically  by  the  output  of  the  machine  it  might  be  so  arranged  as 
to  give  a  rise  on  inductive  load  greater  lli.m  on  non-inductive  loads 
and  so  eliminate  the  increased  droj)  due  to  inductance,  but  this  is 
perhaps  too  much  of  a  refinement  for  serious  consideration  at  the 
present  time.  The  paralleling  of  alternators  so  governed  wonUl  be 
undoubtedly  a  ifrnblcm,  but  not  an  inherently  insoluble  one. 


Long-Dlstance  Telephony  on  the  Pacific  Coast. 


The  long-distance  lele|)Iionc  lint'  between  San  I'-rancisco,  Cal., 
and  Portland,  Ore.,  was  comiileted  on  October  i.v  Through  lines 
to  Tacoina  and  Spokane  by  way  of  Walla  Walla  were  conipleled 
the  previous  week.  All  of  these  lines  arc  of  4.?S-pouiid  copper 
wire.  Speech  has  been  carried  on  between  San  l'"raiicisco  and  .Spo- 
kane, a  distance  of  1300  miles  as  the  wires  run.  On  October  16 
the  first  public  test  and  odicial  opening  was  m.idc  of  the  line  be- 
tween Sun  Francisco  and  I'orll.iiid,  with  the  usual  musical  selec- 
tions, and  llic  next  day  a  public  cxhibilion  was  given,  with  twenty 
receivers  in  the  F.xhibitioii  Huilding  at  the  ri.rlland  end  of  the 
line,  the  mayors  of  the  two  cities  exchanging  coniplnm  iits  and  con- 
Kralulalioiis. 


October  20.  1898. 
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Electric   Lighting  in  the  Chicago  Peace  Jubilee. 


LECTRICITY  played  a  shining  part 
in  tlie  national  peace  jubilee  at 
Chicago  during  the  week  begin- 
ning October  16.  Of  the  decora- 
tions which  the  city  put  on  for  the 
•  K-casion  incandescent  lights 
lornied  the  most  important  and 
striking  feature. 

By  day  the  hundreds  of  miles  of 
bunting  spread  over  the  buildings 
and  fluttering  in  the  streets  consid- 
erably outdid  the  rows  and  fes- 
toons and  pieces  formed  by  the 
lamps,  though  even  then  the  con- 
tinued foggy  weather  gave  a 
chance  for  many  of  the  merchants  to  burn  their  lights  through  the 
daylight  hours.  But  at  night-time,  when  grimy  Chicago  was  trans- 
formed :nto  a  bower  ot  fairyland,  the  electric  lamp  was  supreme,  as 
may  be  imagined  on  reference  to  the  illustrations  on  page  441. 

Fifty  thousand  extra  incandescent  lamps,  at  the  lowest  estimate, 
were  burned  in  the  streets  of  Chicago  during  the  peace  jubilee. 
They  made  the  nights  in  the  downtown  districts  brighter  than  the 
foggy  days.  A  large  number  of  these  lights,  distributed  evenly 
throughout  the  business  centre,  were  put  up  by  the  jubilee  commit- 
tee. The  rest  were  installed  by  the  business  houses,  office  buildings 
and  individuals.  Together  they  made  Chicago,  already  reputed  to 
be  second  only  to  Paris  in  the  brilliancy  of  its  night  displays,  take 
rank  for  a  few  days  as  the  most  gorgeously  illuminated  city  in  the 
world. 

The  lighting  and  decoration  scheme  undertaken  by  the  jubilee 
committee  was  a  novelty.  So  far  as  known  to  the  managers,  noth- 
ing like  it  had  ever  hitherto  been  attempted,  with  the  exception  of 
the  recent  Queen's  Jubilee  in  London,  where  a  conspicuous  failure 
was  made.  The  plan  decided  upon  was  the  startling  idea  of  mak- 
ing for  the  downtown  districts  a  roof  of  flags  by  day  and  of  light 
by  night.  The  jubilee  committee  decided  to  make  its  roof  of  flags 
and  lights  by  stringing  rows  of  both  at  regular  intervals  across  the 
streets.  The  flags  were  hung  on  stout  ropes,  six  to  ten  on  each. 
The  lights  were  swung  in  graceful  festoons  from  above  the  centre 
of  the  roadways  to  the  buildings  on  either  side.  They  formed  at 
night  the  drooping  curves  of  a  tent  roof,  and  by  day  harmonized 
well  with  the  straighter  lines  of  the  bunting  canopy.  The  entire 
downtown  district,  with  the  exception  of  small  portions  of  the  cross 
streets,  was  roofed  in  this  manner.  Over  three  miles  of  streets  were 
decorated,  and  upward  of  10,000  i6-cp  incandescent  lights  em- 
ployed. The  work  was  turned  over  entirely  ta  the  Chicago  Edison 
Company,  with  directions  to  install  the  lamps  and  run  them  during 
jubilee  week.  Under  the  supervision  of  Mr.  J.  H.  Goehst,  superin- 
tendent of  construction,  and  Assistant  Superintendent  H.  E.  Niesz 
the  work  was  completed  in  the  marvelously  short  time  of  two  weeks 
after  the  signing  of  the  contract.  Over  100  men  were  employed  on 
the  task.  Taking  into  consideration  the  extra  construction  done 
on  the  arches,  the  Chicago  Edison  Company  surely  established 
a  record  for  rapid  work. 

After  the  general  form  of  the  illumination  was  decided  upon  by 
the  jubilee  committee  all  wiring  details  were  left  to  the  Edison 
Company.  With  a  rush  job  of  such  magnitude  it  was  evident  that 
ordinary  methods  had  to  be  modified  to  a  considerable  extent.  The 
requisite  number  of  waterproof  sockets  or  small  street  hoods  of  any 
kind  could  not  be  obtained  in  a  hurry,  and  special  devices  had  to  be 
employed  instead.  Aitev  a  day  spent  in  experimenting,  the  follow- 
ing form  of  construction,  used  throughout  the  work,  was  followed: 
Small  cups  4'2  inches  across  and  2  inches  deep,  made  of  tinned 
sheet  iron  of  the  variety  commonly  known  as  "tin,"  were  made 
specially  in 'large  quantities  by  a  big  hardware  firm.  A  hole  was 
punched  in  the  bottom  of  each  cup.  Ordinary  keyless  sockets  of 
the  standard  Edison  type  were  fitted  each  with  two  pieces  of  rub- 
ber-covered wire  about  8  inches  long.  Through  the  holes  punched 
in  the  cups  the  wires  were  drawn,  pulling  the  sockets  tight  up 
against  the  bottoms.  .A.  small  amount  of  tape,  compound  and  wa- 
terproof pr.int  on  the  outside  ,'inished  the  job.  making  the  cups  into 
serviceable  street  hoods,  which  answered  equally  well  for  reflect- 
ors. These  were  turned  out  at  the  rate  of  several  thousand  a  day. 
They  cost  to  make  about  2  or  3  cents  apiece,  and  in  many  cases 
were  retailed  to  merchants  who  wanted  to  decorate  with  strings  of 


lights  at  18  cents  apiece.  When  their  present  period  of  usefulness 
is  over  the  sockets  will  be  taken  back  again  by  the  Edison  Com- 
pany. 

Each  festoon  was  supported  above  the  centre  of  the  street  by  an 
insulator  hung  from  two  strands  of  No.  4  B.  &  S.  galvanized 
iron  wire,  stretched  from  building  to  building.  One  strand  would 
ordinarily  have  been  sufticient.  but  Mr.  Goehst  elected  to  take  no 
chances  of  breakages.  The  festoons  themselves  were  each  com- 
posed of  two  strands  of  No.  6  B.  &  S.  rubber-covered  wire,  on 
which  the  socket  wires  were  spliced  at  intervals  of  a  few  inches. 
All  the  construction  was  made  with  high-grade  rubber-covered 
wire  of  the  several  varieties  which  the  company  had  on  hand  or 
could  secure  in  a  hurry.  In  the  London  jubilee,  where  the  light- 
ing failed  just  when  most  needed,  ordinary  weatherproof  wire  was 
used.  The  result,  after  the  first  heavy  rain,  was  a  succession  of 
grounds  that  ruined  the  display.  Wishing  to  avoid  this  trouble, 
Mr.  Goehst  insisted  on  the  use  of  high-grade,  rubber-covered  wire 
everywhere,  and  the  outcome  fully  justified  his  action. 

From  80  to  120  lights,  according  to  the  width  of  the  street,  were 
hung  on  each  festoon.  Four  festoons  were  put  up  in  each  block. 
Forty-five  feet  was  the  average  height  above  the  street,  although 
the  arches  and  other  decorations  at  times  made  variations  neces- 
sary. Standard  113-volt  i6-cp  uncolored  Edison  lamps  were  used. 
Every  two  festoons  were  put  on  a  small  knife  switch,  which  was 
placed  in  a  waterproof  box  on  the  front  of  the  building  near  the 
pavement.  Taps  were  made  on  the  street  mains  of  the  Edison 
Company,  and  not  in  any  case  on  the  building  wires.  The  lights 
were  equally  balanced  on  both  sides  of  the  three-wire  direct-current 
system.  As  some  of  the  runs  were  long  and  had  a  number  of  lights 
on  them,  wire  as  large  as  No.  0000  B.  &  S.  was  used.  Altogether 
about  20  miles  of  wire  was  installed,  varying  in  size  from  No.  0000 
to  14  B.  &  S. 

A  neat  scheme  was  adopted  in  many  cases  to  hold  the  ends  of  the 
festoon  wires  without  damaging  the  woodwork  of  the  buildings. 
As  over  200  permissions  were  obtained  for  the  use  of  windows,  as- 
surances had  to  be  given  that  the  wood  work  would  not  be  injured 
and  that  the  windows  would  be  left  shut.  So  pieces  of  4  by  4  pine 
scantlings  were  sawed,  of  lengths  a  little  greater  than  the  widths 
of  the  windows.  The  scantlings  were  wrapped  with  cloths,  so  as 
not  to  scratch  even  a  varnished  surface,  and  the  ends  of  the  fes- 
toon wires  were  made  fast  to  them.  The  weight  of  the  festoons  was 
sufficient  to  hold  these  pieces  of  4  by  4  in  place  on  the  inside  of  the 
windows,  while  the  sashes  could  be  closed,  except  for  a  small  crack 
at  the  bottom.  This  scheme  was  found  perfectly  satisfactory  where 
great  care  had  to  be  used.  In  other  places  ordinary  porcelain  insu- 
lators and  cleats  were  employed. 

The  entire  cost  of  the  festooning  work  is  estimated  at  about  $20.- 
000.  The  Edison  Company  has  agreed  to  take  back  the  material 
employed,  so  that  the  final  expense  is  not  yet  known.  The  city 
waived  its  usual  inspection  fee  of  10  cents  a  light,  helping  to  ma- 
terially reduce  the  cost  to  the  jubilee  committee.'  Throughout  the 
work  there  w-as  not  a  workman  or  citizen  hurt,  and  not  a  mishap 
of  any  kind.  Although  the  lights  have  gone  through  a  week  of 
wind  and  rain  storms  so  severe  that  five  ornamental  arches  were 
destroyed  and  much  of  the  decorations  ruined,  yet  no  trouble  of  any 
consequence  has  been  reported.  This  fact  is  unquestionably  due  to 
the  use  of  ftigh-grade  rubber-covered  wire  and  the  best  of  wiring 
methods. 

The  lights  were  turned  on  every  evening  at  6:30  o'clock,  and 
extinguished  at  11:30  o'clock.  Patrolmen  did  the  w'ork,  walking 
from  switchbox  to  switchbox,  until  all  the.  festoons  were  reached. 
The  system  of  decorative  light  took  about  2500  amperes  at  220  volts, 
supplied  by  the  Edison  central  station.  So  pleased  are  the  mer- 
chants and  business  men  with  the  festoon  lights  that  a  movement 
was  put  on  foot  to  continue  the  nightly  illuminations  of  the  city  for 
thirty  days  more,  and  the  project  will  doubtless  be  carried  out  be- 
fore this  article  is  read.  In  fact,  there  is  a  strong  possibility  that 
some  form  of  permanent  lighting  by  festoons  will  be  kept  by  the 
State  street  merchants. 

Next  to  the  festoon  lighting  the  electrical  feature  of  the  peace  ju- 
bilee was  the  municipal  arch,  donated  to  the  city  by  the  Western 
Electric  Company,  the  General  Electric  Company  and  the  Chicago 
Edison  Company.  This  structure  was  built  at  the  corner  of  La 
Salle  and  Washington  Streets,  near  the  City  Hall.  By  day  it  proved 
to  be  the  best  designed  and  most  handsomely  decorated  of  the 
whole  sixteen  arches  built  for  the  jubilee,  while  at  night  its  splendor 
was  worth  going  miles  to  see. 
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The  municipal  arch  was  designed  by  John  E.  Youngberg,  an 
architect  of  Chicago.  Its  principal  parts  were  made  in  various 
carpenter  and  paint  shops  of  the  city.  The  entire  structure  was 
erected  by  the  Chicago  Edison  Company,  which  also  did  the  elec- 
tric wiring  on  it.  Seven  days  and  nights  were  required  for  the 
work.  The  arch  is  45  feet  high  and  50  feet  wide.  It  is  designed 
in  pure  classic  style,  painted  ivory-white  and  decorated  with  appro- 
priate portraits  and  inscriptions.  The  principal  lines  of  the  struc- 
ture are  picked  out  by  uncolored  l6-cp  lamps,  which,  in  connection 
with  the  white  color  of  the  arch,  make  a  most  beautiful  night  effect. 

The  wiring  of  the  municipal  arch  was  pronounced  by  President 
Samuel  Insull.  of  the  Chicago  Edison  Company,  to  be  one  of  the 
most  perfect  pieces  of  work  he  ever  saw.  It  was  done  entirely  on 
the  hollow  inside  of  the  structure.  The  lights  are  1200  in  number, 
set  in  porcelain  wall  sockets  arranged  15  inches  apart  on  strips  of 
wood,  which  last  were  fastened  to  the  arch  in  8,  10  and  12  foot 
lengths.  The  entire  1200  lights  were  put  in  place,  wired  up  and 
connected  in  twenty-four  hours.  Simplex  wire  was  used,  donated 
for  the  purpose  by  Mr.  H.  R.  Hixson.  The  arch  is  connected  with 
the  city,  hall  plant,  which  furnishes  the  current,  by  a  300-foot  over- 
head line,  consisting  of  three  Xo.  0000  B.  &  S.  cables.  All  the 
lights  are  on  one  looo-ampere  knife  switch  in  the  city  hall  engine 
room. 

The  street  railway  companies  of  the  city  decorated  for  the  jubilee 
with  flags  and  colored  lights.  Several  thousand  i6-cp  lamps  were 
colored  red  and  blue  with  collodion  for  thern  by  the  Chicago  Edi- 
son Company.  These,  with  a  proportionate  number  of  clear  lamps. 
were  put  in  the  electric  cars  in  place  of  the  regular  bulbs.  The  ef- 
fect was  pretty,  but  rather  dim  for  good  street-car  illumination. 
After  the  jubilee  these  colored  lamps  were  dipped  in  wood  alcohol 
at  the  expense  of  a  few  dollars,  and  cleaned  off   for  ordinary  use. 

The  private  lighting  displays  brought  out  for  the  jubilee  were 
many  and  varied.  They  took  the  form  principally  of  signs,  shields 
and  strings  of  lights  festooning  the  fronts  of  buildings.  The  great 
retail  merchants  of  State  Street  led  in  this  illumination,  using  thou- 
sands of  incandescent  and  many  arc  lights  along  the  thoroughfare. 
The  newspaper  offices  and  the  theatres  well  seconded  their  efiforts. 

Taken  all  together,  the  cost  of  the  lighting  for  the  peace  jubilee 
is  estimated  to  be  between  $30,000  and  $40,000.  This  sum  is  by  far 
the  greatest  single  item  spent  by  the  city  in  its  rejoicing  In  this  re- 
spect the  celebration  just  closed  differs  from  all  preceding  affairs 
of  the  kind.  It  is  significant  of  the  progress  of  the  age  that  the 
most  important  part  played  in  an  affair  of  this  nature  was  taken  by 
electricity. 

Balancing  the  Distribution  of  Current  in  Parallel-Wound 
Armatures. 


In  the  armatures  of  multipolar  direct-current  dynamos  the  cir- 
cuits of  which  are  of  the  parallel  or  lap-wound  type  there  is  ob- 
viously an  opportunity  for  the  current  generated  to  be  unequally 
distributed  between  the  windings  under  various  poles.  If,  for  ex- 
ample, one  pole,  for  any  reason,  is  somewhat  stronger  than  the 
others,  giving  a  higher  electromotive  force  between  the  adjacent 
brushholders,  each  of  which  is  connected  directly  with  all  other 
brushholders  of  the  same  polarity,  thus  throwing  I'he'windings  un- 
der all  the  poles  in  parallel  with  each  other,  the  winding  with  the 
higher  electromotive  force  will  generate  more  than  its  share  of  the 
total  current.  As  these  local  circuits  arc  of  extremely  low  resist- 
ance a  very  slight  difTcrcnce  in  the  electromotive  forces  will  not 
only  unbalance  the  distribution  but  even  tend  to  make  those  of 
higher  pressure  force  current  back  through  those  of  lower  pressure, 
thus  causing  a  continual  C  R  loss  even  when  there  is  no  load  on 
the  external  circuit.  While  the  reaction  of  such  increaseil  current 
tends  to  crowd  into  one  horn  the  lines  of  force  issuing  from  the 
I»(ile.  and  hence  to  cut  down  the  excess  clcctrotnolivc  force,  thus 
equalizing  matteri  to  a  certain  extent,  which  equalization  is  ob 
viously  aided  if  the  brushes  arc  given  any  considerable  lead,  yci,  if 
one  pole  happens  to  be  low  in  electromotive  force  in  a  machine 
with  a  large  number  of  p-  '  ,  ■•ncraliun  of  ihc  current  backed 

under  it  will  be  more  or  '■■  divided  between  all  tlie  olhcr 

sections;   thin,   tlir   re.'irli"ji  en,   nine,   eleven   or   more 

polc«     KeniraliiiK     m;iy   be     ■  ■  ly    small,    but    the   current 

forced  back  under  the  one  weak  pole  will  so  crowd  the  flux  that 
the  pole  will  be  still  further  weakened,  the  action  becoming  cumu- 
lative, rendering  this  part  of  the  winding  practically  a  short  circuit 


on  all  the  other  sections.  The  initial  inequality  in  flux  may  be  due 
to  any  one  of  several  causes — eccentricity  of  the  armature,  faults  in 
the  castings,  poor  joints  in  a  boUed-up  laminated  field,  inequalities 
or  partial  short  circuits  in  the  field  winding,  differences  in  the  ad- 
justment of  the  lead  of  the  brushes,  etc.  An  extremely  simple  and 
ingenious  method  of  overcoming  this  difficulty  is  that  described 
by  Mr.  B.  G.  Lamme  in  United  States  patent  No.  573,009,  issued 
December  15,  1896. 

As  is  well  known,  two  or  more  synchronous  alternating-current 
machines,  when  run  in  multiple  with  each  other,  mutually  adjust 
each  other's  field  excitation  to  the  same  voltage  output.  Two  such 
machines  must  maintain  synchronism  with  each  other  or  become 
mutually  short-circuited,  and,  if  the  current  in  the  field  windings 
of  one  is  much  greater  than  that  of  the  other,  the  tendency  is  for 
the  one  with  the  greater  magnetization  to  generate  current  and  de- 
liver it  to  the  other,  driving  it  as  a  motor.  The  other,  however, 
cannot  speed  up,  and  the  electrical  conditions  are  balanced  by  an 
interchange  of  wattless  currents,  the  reaction  of  which  weakens 
the  field  flux  of  the  more  strongly  excited  machine  and  strength- 
ens that  of  the  more  weakly  excited  machine,  until  the  two,  if  di- 
rectly connected  together,  deliver  the  same  terminal  voltage.  The 
windings  of  any  direct-current  generator  are  the  seat  of  alternating 
electromotive  forces,  and  if  provided  with  collecting  rings,  such  as 
those  of  a  rotary  converter,  will  give  or  take  alternating  currents. 
The  windings  passing  at  any  instant  under  the  various  poles  of  a 
multipolar  generator  may  be  considered  as  alternating-current 
armatures,  which  by  internally  cross-connecting  points  situated  at 
an  angular  distance  of  two-pole  angles,  and  hence  of  normally  the 
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Cross  Coxnections  or  Au.MAruRE  Winding. 


same  potential,  may  be  thrown  in  multii)le  with  each  other  ami  hi- 
made  thereby  to  automatically  balance  the  field  llux  of  their  respect- 
ive poles,  just  as  do  the  armatures  of  iiulcpcndcnt  alternating-cur- 
rent generators  in  parallel.  This  is  very  simply  accomplished  in 
large  multipolar  generators  made  by  the  Wcstinghouse  Company 
by  several  rings,  which  may  be  seen  under  the  leads  to  the  commu- 
tator, tapped  off  to  the  several  points  of  equal  potential.  If  two 
such  rings  are  used  the  balancing  effect  is  the  same  as  would  be  ex- 
erted between  a  group  of  single-phase  alternators,  the  wattless  cur- 
rent flowing  exerting  an  intermittent  or  pulsating  reactive  effect  on 
the  poles.  By  pulling  in  three  rings  or  more  the  effect  may  be 
rendered  more  steady  and  similar  to  that  in  multiphase  machinery. 
The  same  principle  may  be  applied  in  other  ways  to  direct-cur- 
rent machines,  for  example,  if  two  conipoiiiid-wound  generators, 
the  arnialures  of  which  are  subject  to  the  same  number  of  rever- 
sals per  second,  be  connected  tOKClhcr  by  collector  rings  and  leads, 
the  field  magnets  of  the  two  will  be  rendered  always  of  the  same 
ftreUKih  even  were  there  no  cr|ualizcr  hwi  li<'lwcen  the  scries  wind- 
ing and  the  armature,  and  the  direct-cui  n  nl  cpuiput  would  therefore 
be  equally  divided.  Even  were  the  energy  input  delivered  by  their 
respective  driving  engines  to  vary,  the  direct  current  ijower  output 
wfiuld  be  unaffciteil.  the  gcneraloi  wlmsc  i-HKine  was  doing  the 
heavier  work  delivering  a  part  <>(  it  through  the  alternating-cur- 
rent circuits  to  the  other  machine,  which  would  act  art  a  roi.iry  by 
transforniing  to  direct  current  ami  ec|uali/inK  the  output  to  the  di- 
recl-current  lines. 


October  29,  1898. 
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The  Adams  Street  Edison  Station. 
The  Arch  Presented    iiv  the    Western  Electric  Com- 
pany, the  Chicac.o  Edison  Company,  and  the  General 
Electric  Company. 

Some  Electric  Lighting:  Effects  at  tlie  Chicago  Peace  Jobilee 


Manuel   Brothers'  Shield  at  Niciit. 
Another  View  ok  the  Municipal  Arch. 
State  Street  at  Nuhii'. 
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UBMARIXE  conduits  suited  for 
drawing  in  electric  ligluing, 
traction,  telegraph  and  tele- 
phone cables  under  narrow 
rivers  are  rapidly  being  ac- 
cepted as  a  great  improvement 
over  simple  armored  cables 
lowered  into  the  stream.  But 
verj'  few  such  conduits  have 
been  constructed  in  this  coun- 
try up  to  date,  and  these  differ 
widely  from  each  other:  de- 
scriptions of  two  in  New  York 
city  have  previously  appeared 
in  these  columns,*  and  the  de- 
tails of  two  lately  built  in  Bos- 
ton are  given  below. 

The  one  illustrated  by  sev- 
eral views  on  this  page  was 
constructed  by  the  Union 
Telegraph  &  Telephone  Com- 
pany under  the  Charles  River, 
between  Boston  and  Charles- 
town,  beside  the  Warren 
bridge.  It  was  built  under  the 
direction  of  Mr.  G.  H.  Dres- 
ser, superintendent  of  the  en- 
gineering department,  to  whom  thanks  are  due  for  the  following  de- 
tails and  the  accompanying  illustrations.  The  conduit,  as  shown 
in  cross-section  in  the  initial  letter,  consists  fundamentally  of  seven 
wrought  iron  pipes  4  inches  m  internal  diameter  and  J4  '"c'l  thick, 
with  tight  screw  couplings,  each  pipe  being  covered  to  prevent  cor- 
rosion with  alternate  layers  ot  Bermuda  asphalt  and  cheesecloth  to 
a  depth  of  three-si.\teenths  ol  an  inch.  The  seven  pipes  are  main- 
tained in  a  proper  relative  position  by  wooden  diaphragms  from  2 
to  3  feet  apart.  i6  inches  in  external  diameter  and  alioiit  4  inches 
thick,  with  holes  for  the  pipes  and 
split  into  four  pieces  to  allow  as- 
sembling. 

The  whole  is  enclosed  in  a  wooden 
shell  with  a  thickness  of  4  inches 
and  an  external  diameter  of  24 
inches,  the  shell  being  a  regular 
wooden  water  pipe  made  by  the 
Michigan  Pipe  Company,  and  sawed 
lengthwise  into  two  sections,  which 
arc    grooved    and    spiked    together. 


with  bolts  and  nuts.  1  hese  iron  parts  will  have  a  short  life  com- 
pared with  the  intended  lite  ol  the  conduit,  but  when  imbedded  firm- 
ly in  the  clay  the  latter  will  be  properly  held  together  without  the 
hoops.  The  conduit  is  in  the  form  of  a  large  U  or  inverted  siphon, 
with  about  48  feet  between  risers  and  a  length  of  about  126  feet  over 
all.  It  was  assembled  on  the  draw  pier,  and,  with  a  heavy  beam 
across  the  upper  end  of  tlic  U  and  many  stays  and  ties,  was  lifted 
onto  a  lighter,  as  shown  in  one  of  tlie  illustrations,  and  lowered 
into  the  stream.  A  trench  about  5'j  feet  deep  had  previously  been 
dredged  in  the  clay  and  rock  bottom,  the  rocks  being  removed  by 
divers.  Into  this  trench  the  U  was  sunk  until  the  upper  surface  of 
the  horizontal  section  was  4  feet  below  the  level  of  the  bottom  of 
the  channel  and  the  trench  was  then  filled  flush.  It  was  sunk  dur- 
ing the  month  of  September,  I«9.S,  being  the  first  submarine  conduit 
in  Boston. 

Lead-covered  cables  have  been  drawn  into  the  ducts,  and  it  is  the 
intention  to  keep  their  interior  dry.  If  moisture  cannot  be  kept  out. 
they  will  be  filled  with  a  heavy  oil  to  prevent  corrosion.  Two  simi- 
lar conduits  are  to  be  put  in  by  the  same  company,  one  under  the 
Fort  Point  Channel  and  the  other  under  the  Mystic  River. 

The  other  conduit  illustrated  by  the  reproductions  on  the  follow- 
ing page  is  a  much  larger  one,  and  of  a  radically  new  type  of  con- 
struction.    It    belongs    to    the     Boston   Electric    Light   Company, 


Views  OK  Union  Tki,.  ani>  Trl.  CowimiT  Unoek  Cokstkuctk/N. 

These  .icrlion^  vary  in  IcnKtIi  from  t'/j  feet  on  llic  liirvcH  to  6 
feet  on  the  ,str»iKlit  nins,  and  liavc  j(iiiu.»,  uliown  in  the  .-iccnin- 
panyinK  illintralioim,  All  the  wood  wa*  carcftilly  creosoted  before 
use.    The  hall   "icctionii  arc  bnmxl   loKcllicr  ancl  around  the  dia- 

p.ige  to} 


which  has  now  in  course  of  erection 
a  splendid  new  generating  station  in 
South  Boston,  to  take  the  place  of 
its  four  older  stations  in  other  parts 
of  ihi  cil\.  It  may  be  remembered 
Ib.ii  I'lesidrni  \'.  .\.  Gilbert  and  As- 
sistant General  Manager  .Sidney 
iosmer,  of  this  c<inipaiiy.  before 
the  erection  of  this  station  was 
underlaken,  visited  iuirope.  insiiect- 
ing  the  latest  alternating-current  pracliee  lliere,  .ind  ihey 
have  laid  oul  :\  very  perfect  system,  a  more  coinplele 
description  of  wliich  will  appear  later  in  these  idUinuis.  The 
lr,insiiiiuing  system  from  the  new  station  into  the  cily  consisi-,  of 
Iwii  double  conduits,  f>ne  of  which  crosses  I'orl  Point  Channel  near 
llie  Congress  Street  bridge,  l''acli  of  these  double  condiiils  car- 
ries twenty-four  ducts  in  lour  layers  of  six  ducts  each,  lluy  being 
double  in  the  sense  that  the  twelve  ducts  on  one  side  of  a  vertical 
pl.iiie  through  the  eeiilre  of  llie  condnil  run  llirougli  m.iiiholes  en- 
tirely distinct  from  llu-  twelve  mi  ilic  nHn  1  side,  so  ih.u  in  ca^e  of 
:i  manhole  I'xplo-'i'in  ur  heavy  burn  out,  the  whole  line  will  iiol  be 
interrupted.  I  hi'  hue  passes  under  Iwo  bodies  of  w.iU  1  ami  will 
li.'ive  Iwo  similar  coiirliiils.  a  descripiioii  o(  mie  of  wliicli,  ih.il  mi 
der  Fort  Point  ('h.iimel.  will  suriiie,  exeepi  in  (he  m.illi-r  nf  leiiglli. 
for  both. 

The  conduit  differs  from  :ill  previously  bmll  ni  lliat  ih>  mm  pipes 
arc  liseil,  and  llie  lead-i'overeil  laliles  will  be  ilrawii  into  duels  sole- 
ly of  wood.  It  is  made  of  green  pine,  the  six  layers  of  ihicis  eoii- 
■linlinK  of  semicircular  grooves  planed  in  the  opposite  sidi--  of 
seven  layers  of  tinibers,  each  layer  being  (1  inches  thick.  The  lim 
brr  is  milreated  green  pine,  except  for  the  sections  passing  through 
the  mud  line  al  llie  Iwo  Icrininals  of  Ihe  conduil,  which  for  ,1  dr. 
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taiice  of  12  feet — 6  feet  each  side  of  the  mud  line — are  of  oak.  This 
is  for  the  purpose  of  avoiding  the  attacks  of  insects,  wliieh,  expe- 
rience has  shown,  are  only  made  at  these  points.  The  limbers  are 
fastened  together  at  frequent  intervals  by  Ji-inch  galvanized  iron 
bolts  with  nuts  and  washers,  and  also  with  kiln-dried  soft-pine  dowel 
pins.'lhe  former  being  expected  to  have  a  limited  life  and  the  latter 
to  be  more  permanent.  The  swelling  of  the  latter  on  reaching  the 
water  will  render  them  very  tight.  These  bolts  and  pins  are  passed 
througli  horizontally  and  vertically  at  intervals,  making,  w-ith  the 
staggered  joints  of  the  timbers,  a  very  substantial  construction. 
The  bolt  holes  are  counter-bored  on  one  side  of  the  conduit,  in  or- 
der to  give  a  smooth  surface  for  the  launching,  wdiich  was  done 
from  slidin.g  ways.  The  length  of  the  6-inch  timbers  varies  from  4 
feet  on  the  curves  to  20  feet  on  the  straight  run.  The  work  was  in 
charge  of  Mr.  C,  L.  Melvin.  superintendent  of  woodwork  for  the 
company,  from  whom  many  of  these  details  were  obtained,  under 
the  .general  direction  of  Mr.  David  Harrington,  who  is  in  charge  of 
the  underground  part  of  the  distributing  system,  and  was  done  at 
the  wood  works  of  the  company,  which  are  on  the  shore  close  to 
the  point  where  the  conduit  was  sunk.     The  sections  were  grooved 
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by   a   strai.glit   buzz   planer,   the     T 
curved  sections  being  made  up 
by  the    same   planer    with    the     , 
simple    additioti    of     a     curved 
guide,  against  which  they  were 
run. 

They  were  assembled  in  the 
yard  complete,  except  for  the  f 
dowel  pins,  and  the  ducts  were  t 
te.sted  by  means  of  a  j'4-inch  r 
plunger  attached  to  a  bamboo  f 
rod  for  the  curved  runs,  any  e 
sticking  being  remedied  by  tak-  ( 
ing  down  the  structure  and  , 
gouging  out  the  ducts.  .At  the  ? 
joints   each   duct   is   flared    out 

slightly  to  prevent  a  shoulder  occurring  to  catch  tlie  pip- 
ing. .-Mtcr  the  ducts  were  thus  carefully  rendered  of  a 
uniform  minimum  cross-section,  each  of  the  six  sections  of 
the  conduit  was  assembled,  fitted  with  dowel  pins  and  taken 
on  rollers  to  the  launching  ways,  a  view  of  W'hich,  with  one  of  the 
strai.glit  sections  just  leaving  the  ways,  is  shown  herewith.  The 
conduit  is  quite  heavy,  weighing  in  air  a  ton  for  about  every  S'/i 
feet,  making  lor  the  whole  len.glh  a  weight  of  about  40  tons.  The 
launching  ways  were  heavily  lubricated  with  axle  grease,  and  the 
back  end  was  tilted  up  with  jacks  until  the  section  slid  otT  into  the 
water,  l^ach  section  was  fitted  with  a  stepped  joint,  with  steps 
each  2  feet  in  length  for  attaching  it  to  the  next.  These  were  joined 
in  the  water  and  the  whole  sunk  with  wci.ghts.  its  normal  flotation 
being  about  30  i)er  cent. 

The  conduit  starts  at  each  end  in  a  sort  of  cable  house,  running 
down  vertically  through  the  floor,  and  to  a  depth  of  about  4,^  feet, 
the  horizontal  distance  between  the  two  vertical  lengths  being  205 
feet,  the  vertical  runs  being  connected  with  the  horizontal  bottom 
section  by  means  of  curves  with  a  10-foot  radius.  The  leads  will 
come  into  these  terminal  houses  through  ordinary  subterranean 
conduits  of  cement-lined  pipe  in  concrete,  and  be  there  spliced.  In 
the  clay  bottom  a  trench  was  dredged  to  a  dc|)th  of  7  feet  to  receive 
the  conduit.  The  conduit,  when  floating  on  water,  was  sunk  l).v 
raising  the  two  ends  by  lighters  and  loading  the  long  centre  tan- 


gent by  weights  until  its  tenden- 
cy to  float  was  overcome.  The 
work  has  but  recently  been  car 
ried  out,  and  is  not  yet  finished 
The  majority  of  the  ducts  will 
be  tilled  each  by  a  number  01 
small  ^4"'"*^''  \ezd  -  covered 
cables. 

For  the  illustrations  and  much 
of  the  information  concerning 
this  conduit  thanks  are  due  Mr. 
P.  F.  Dolan,  electrical  engineer 
and  chief  inspector  of  under- 
ground work  to  the  wire  de- 
partment of  the  city  of  Boston. 


A  Trial  of  Sectional  Conductor 
Traction  in  England. 

A  practical  trial  of  electric 
traction  in  the  streets  with  the 
so-called  closed-conduit  system 
of  current  supply,  but  more 
properly  termed  a  sectional- 
conductor  system,  has  been  on 
trial  in  Leeds.     One  mile  and  a 

half  of  track  has  been  laid  in  a  hilly  ^ulJlu■b  ^.i  ilu  cui. .  uuh  un.lcr- 
ground  switches  supplying  current  to  the  car  through  phosphor- 
bronze  buttons  in  the  streets  and  skates  carried  by  the  car.  It  is 
said  that  the  tests  proved  the  system  to  be  very  satisfactory. 


Tramways  in  Gothenburg. 


A  consular  report  states 
that  a  committee  appointed 
by  the  city  government  of 
Gothenburg  has  r  e  c  o  ni  - 
mended  that  the  city  shall 
build  electric  power  stations 
and  four  electric  railway 
lines  with  overhead  con- 
struction to  be  used  by  the 
present  tramway  company, 
on  the  payment  of  certain 
dues,  etc..  amounting  to 
about   $42,000   per  year   and 


Views  of  Boston  ELEcrKic  Light  Compa.nv's  Co.nuuit  Under 

CONSTRLCTIO.S. 

12  per  cent,  of  the  gross  receipts  over  and  above  $107,000  per  an- 
mnn.  The  company  is  to  provide  the  rolling  material,  and  the 
city  will  take  over  the  rolling  stock  by  purchase  and  undertake 
the  management  after  twenty  years.  The  estimate  of  the  Siemens 
it  Halske  Company  is  that  the  total  cost  of  construction,  including 
the  sites  and  buildings,  will  amount  to  about  $500,000. 
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The   Storage   Battery    Auxiliary   of   the    Brunswicit   Traction 

Company. 


ANAGERS  of  street  railways  operat- 
ing in  sparsely  settled  conininnities, 
with  lines  necessarily  long  to  serve 
the  scattered  population,  and  perhaps 
desiring  to  extend  their  systems  to 
neighboring  towns,  are  often  per- 
plexed by  the  problem  of  the  distri- 
bution of  power.  The  distances  soon 
become  too  great  for  economy  at  500 
volts;  small  separate  power  stations 

tv  are  out  of  the  question,  owing  to  the 

^ low  economy  in  every  way,  and  if,  as 

"  is  often  the  case,  the  lines  are  single- 

track,  with  only  an  occasional  ser- 
»>■.-  .  «  vice,  perhaps  thirty  minutes"  head- 
way,  even  high-tension  power  trans- 
mission and  sub-stations  with  running  machinery  are  out  of  the 
question,  owing  to  the  high  cost  of  attendance  of  such  stations  per 
car-mile  run  on  the  limited  trackage  that  they  can  reach.  Managers 
of  such  roads  will  find  one  solution  of  this  difficult  problem  in  tlie 
installation  described  below. 

The  Brunswick  Traction  Company  operates  lines  in  New  Jersey, 
connecting  among  other  towns  New  Brunswick,  Metuchen  and 
Bound  Brook,  the  total  mileage  of  track  being  51  miles.  The 
power  station  is  situated  about  3J/2  miles  east  of  New  Brunswick 
on  a  line  running  out  toward  South  Amboy,  this  point  being  distant 
about  ll,'4  miles  as  the  copper  runs,  from  the  terminus  of  the  line 
in  Metuchen.  The  maintenance  of  a  reasonably  constant  potential 
without  an  excessive  cost  of  copper  on  such  a  long  feeder,  especial- 
ly with  the  high  load  peaks  of  an  excursion  business  (the  line  pass- 
ing through  a  picturesque  wooden  and  farming  district),  is  obvious- 
ly a  serious  problem,  and  a  solution  is  sought  in  this  case  by  the 
use  of  a  storage-battery  sub-station  situated  about  3  miles  from  the 
Metuchen  end  of  the  line  and  therefore  about  8J<  miles  from  the 
power  house. 

This  battery  has  now  been  in  service  about  two  months.  It  con- 
sists of  258  cells  of  chloride  accumulators,  furnished  by  tlie  Elec- 
tric Storage  Battery  Company,  with  a  nominal  output  of  100  ampere 
hours  at  a  45-minute  rate.  The  cells  are  of  glass  mounted  on  sand 
in  wooden  trays,  the  latter  being  in  turn  supported  on  glass  in- 
sulators on  wooden  frames  heavily  painted  with  acid-proof  paint. 
To  give  flexibility  the  cell  terminals  are  connected  by  inverted 
U-shaped  lead  loops,  the  halves  being  burned  together  at  the  top 


of  one  of  the  road's  motormen.  The  wife  of  the  motorman,  in  addi- 
tion to  her  domestic  work,  serves  as  a  battery  attendant,  her  duty 
in  this  line  consisting  of  throwing  in  the  circuit  breaker  whenever 
It  is  opened  by  an  excess  charge  or  discharge. 

The  switchboard  of  the  sub-station  is  located  in  one  of  the  front 
rooms  of  the  house  and  consists  of  a  slate  panel  fitted  with  a  Weston 
round-type  voltmeter  and  a  central-zero  ammeter  with  an  I  T  E 
circuit  breaker  and  two  quick-break  single-pole  single-throw 
switches  and  a  three-point  voltmeter  switch.  The  battery  is  con- 
nected straight  across  between  the  overhead  system  and  the  ground, 
the  feeder  coming  from  the  direction  of  the  power  station  being 


View  of  Storage  B.\'iTERiEs. 

tapped  off  to  tlie  trolley  wire  for  some  little  distance  back.  This 
incoming  feeder  and  that  running  out  in  the  opposite  direction, 
that  is,  supplying  the  line  still  more  distant  from  the  power  house, 
are  brought  respectively  through  the  two  switches  above  men- 
tioned while  the  ammeter  and  circuit  breaker  are  in  at  the  negative 
end  of  the  battery  and  thereby  carry  the  full  battery  current.  The 
voltmeter  positions  are  respectively  connected  to  measure  the  volt- 
age of  the  battery,  of  the  incoming  and  of  the  outgoing  feeder,  all 
of    which    voltages    arc    the    same    when    the    switches    and    circuit 


Two    VlKWd   11^   •IIIK   MuTOK-UKIVKN    BoOSTKU    AND   SwriCHIIOAlUl. 


of  the  loop.  The  arrnngcniciit  in  in  two  tier.*,  one  vertically  aliove 
ihc  other,  and  two  rows,  one  lunidc  the  other,  between  each  two 
.li.ilen.  The  h;itlcry  occupica  the  rear  room  on  (he  Kround  Hour 
of  a  »mall  brirk  residence,  which  is  further  occupied  by  the  fnniily 


breaker  arc  rinsed,  bill  may  ililVer  if  any  mic  of  llicsc  Ihrcr  hi^liii 
iiieiit!!  is  opened. 

At   llic  power  .nlalion  H'/j   miles  away   llir   111:1111   r.|iii|iiiiriil   cmi- 
iiiiit!(  of  two  22S-kw  Weslinaliousc  mullipol.ir  r.iiUvay   Kcmr.ilors, 
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each  belled  to  a  Cooper-Corliss  cross-compound  engine.  For  the 
feeder  running  out  toward  the  battery  a  special  motor-driven 
booster  is  installed,  consisting  ot  a  50-kw  W'estinghouse*  motor 
directly  connected  through  a  flexible  coupling  with  a  generator  ol 
similar  capacity  mounted  on  the  same  bed-plate,  the  whole  resting 
on  the  wooden  floor  oi  the  station,  supported  by  12-inch  x  12-inch 
timbers  at  a  position  directly  in  the  front  of  tlie  switchboard.  Both 
motor  and  generator  have  plain  shunt-field  windings  with  the  ordi- 
nary field  rheostats.  The  speed  of  the  set  is  supposed  to  be  800  r.  p. 
m..  at  which  the  dynamo  should  give  250  volts,  its  rated  carrying 
capacity  being  200  amperes.  The  set  is  controlled  by  one  panel 
of  the  switchboard,  the  motor-supply  circuit  passing  through  an 
ordinary  double-pole  single-throw  switch,  an  overload  circuit 
breaker  and  a  motor  starter  with  automatic-  low-voltage  release. 
One  terminal  of  the  dynamo  is  permanently  connected  to  the  posi- 
tive bus  bar  of  the  station  and  the  battery  feeder  is  connected  to  a 
single-pole  double-throw  switch  in  such  a  way  that  it  may  be  thrown 
either  to  the  other  pole  of  the  booster  dynamo  or  directly  to  the 
positive  bus  bar.  A  round-type  Westinghouse  voltmeter  measures 
the  pressure  of  the  booster  and  two  Westirtghouse  ammeters  meas- 
ure respectively  the  current  taken  by  the  motor  and  the  current 
delivered  by  the  booster.  The  battery  feeder,  after  leaving  the  throw- 
over  switch  mentioned  above,  is  led  to  a  Westinghouse  cirri'it 
breaker  with  a  special  attachment  to  prevent  the  battery  backing  iin 
in  case  the  station  voltage  runs  down.  This  attachment  consists  of  a 
fine-wire  shunt  coil  wound  in  conjunction  with  the  regular  series 
coil  to  excite  the  plunger  op- 
erating the  trigger.  When  in 
use  this  shunt  coil  magnetizes 
the  plunger  with  a  polarity  the 
reverse  of  that  given  by  the  se- 
ries coil.  With  this  arrange- 
ment in  case  the  current  in  the 
feeder  and  the  series  coil  dies 
out  the  shunt  coil  trips  the 
breaker,  while  if  the  feeder  is 
overloaded  the  magnetic  effect 
of  the  series  coil  overcomes  that 
of  the  shunt  coil  and  magnetizes 
the  plunger  in  the  opposite  di- 
rection, in  this  way  also  opening 
the  breaker.  Thus  this  simple 
addition  makes  an  ordinary 
overload  circuit  breaker  both 
an  over  and  under  load  breaker 
with  the  same  sensitiveness  on 
both  actions. 

The  booster  is  run  regularly 
twenty  hours  a  day.  being  start- 
ed in  the  morning  at  the  time 
the  engine  is  started.  5  a.  m., 
and  run  until  I  A.  M.  the  follow- 
ing morning.  The  lowest  voltage  which  the  booster  will  conven- 
iently give  without  serious  field  distortion,  namely.  200  volts,  is  now 
in  service,  although  this  is  found  to  be  a  little  too  high  with  the 
present  load  and  the  copper  in  the  line.  The  pressure  at  the  battery 
end  varies  around  600  volts,  the  battery  being  permanently  over- 
charged and  any  small  incoming  current,  such,  for  example,  as  25 
amperes,  causing  violent  "gasing." 

Mr.  R.  L.  Rand,  superintendent  for  the  company,  states  that  the 
battery  reduces  the  fluctuations  of  the  voltage  to  a  negligible  point. 
and  is  so  satisfactory  generally  that  a  second  set  of  twice  the  ampere- 
hour  capacity  has  been  ordered  to  be  installed  at  Bound  Brook.  1  1 
miles  from  the  power  house. 


"■u  .TCHDOARli   AT   SlK-STATIOV. 


Ferraris  Memorial. 


It  ai)pcars  that  the  fund  for  a  permanent  memorial  to  Galileo 
I'Vrraris  is  not  being  subscribed  to  as  was  expected.  Neither  the 
Iialinn  riovernment  nor  the  municipal  authorities  have  contributed 
to  it.     The  fund  now  amounts  to  only  about  $.?ooo. 


Telegraph  Line  the  Length  of  Africa. 


Work   has  been   commenced  on  the  construction   of  the   British 
overland  telegraph  line  from  Cairo.  Egypt,  to  Capetown.     On  the 
northern  end  the  work  has  already  reached  Omdurman.     A  party  . 
is  about  to  start  for  the  upper  Congo,  and  work  is  advancing  at 
the  southern  end. 


Electrolysis -in  the  Cleaning  of  Metallic  Surfaces. 

/  ^ 

BY   C.    F.    BURGESS 

To  one  who  has  not  had  his  attention  called  especially  to  the 
question  the  removal  of  foreign  substances  from  metallic  surfaces 
might  at  first  thought  appear  to  be  a  problem  of  little  moment, 
and  at  least  not  one  worthy  of  scientific  study  and  investigation. 
Such,  however,  is  not  the, case,  as  will  be  seen  by  noting  some  of 
the  commercial  applications  of  cleaning  processes. 

That  metal  which  at  the  present  time  is  of  the  greatest  service 
to  man  would  have  its  value  greatly  enhanced  if  it  were  not  for 
the  fact  that  it  corrodes  upon  exposure  to  air  and  moisture.  To 
prevent  or  reduce  this  corrosion  as  inuch  as  possible  various  meth- 
ods are  used  to  insulate  the  iron  surfaces  from  moisture,  air.  or 
other  gases  by  applying  some  kind  of  continuous  coating  to  the 
metal.  The  principal  forms  of  coatings  are  the  paints,  usually  made 
by  mixing  lead  pigments  with  linseed  oih  applied  in  a  thin  layer 
which  soon  hardens,  or  by  coating  the  iron  surfaces  with  a  thin 
coat  of  some  other  metal  which  will  not  corrode  as  readily  as  does 
iron. 

The  requirements  for  such  coatings  are  that  they  shall  be  con- 
tinuous and  durable,  protecting  every  portion  of  the  surface,  and 
that  they  shall  adhere  firmly  to  the  metal.  In  order  that  these  re- 
quirements shall  be  fulfilled  it  is  essential  that  the  iron  present  a 
clean  surface  before  the  protective  coating  is  applied.  The  dura- 
bility of  the  protective  coating  depends  largely  upon  the  thorough- 
ness with  which  the  metal  has  been  cleaned,  and  the  financial  im- 
portance of  the  question  may  be  seen  by  noting  the  enormous  an- 
nual expenditures  made  by  some  of  the  railroads  in  keeping  their 
bridges  and  other  iron  structures  protected  from  corrosion. 

The  efficiency  of  the  protection  to  iron  afforded  by  dipping  into 
molten  zinc  depends  in  large  degree  upon  exposing  a  chemically 
clean  surface  to  the  molten  metal,  and  this  is  even  more  the  case 
when  the  protective  metal  is  applied  electrolytically.  In  the  case 
of  dipping,  the  so-called  "galvanizing,"  small  impurities  on  the  sur- 
face are  likely  to  be  bridged  over  by  the  cohesion  of  the  molten 
metal,  which  on  cooling  solidifies  and  thus  protects  the  entire  sur- 
face, even  though  the  zinc  does  not  adhere  to  every  portion  of  it. 
This  brid.ging  over  does  not  occur,  however,  when  the  coating  is 
annlicd  electrolytically.  for  the  foreign  substances  on  the  surface, 
which  are  usually  non-conductors,  will  prevent  a  deposit  from  form- 
ine  in  the  localities  where  these  impurities  exist,  and  the  difficulty 
of  cleanin.g  is  the  greatest  obstacle  in  the  way  of  successful  electro- 
come  soluble,  or  loosening  them  so  that  they  may  be  easily  re- 
moved bv  mechanical  means.  Another  process  which  may  be  called 
a  chemical  one  is  the  burning  of  the  impurities  by  the  application 
of  a  high  heat,  which,  however,  will  act  on  only  a  small  portion  of 
substances  found  on  metallic  surfaces,  such  as  lacquer  and  enamel. 

Which  of  the  above  methods  or  combination  of  methods  is  used 
in  n'"actice  depends  upon  various  conditions,  such  as  size  and 
weight  of  work,  character  of  metal,  character  of  substances  to  be 
removd.  and  kind  of  coating  to  be  applied.  By  some  of  the  above 
methods  the  results  may  be  obtained  as  completely  as  is  desired, 
but  there  is  still  much  to  be  wished  for  in  the  way  of  rapidity,  con- 
venience and  cost. 

Ivtic  galvanizin.g  of  iron,  which  is  so  desirable  from  the  many  ad- 
vantages which  such  a  process  has  over  the  hot  dipping  process. 

The  success  of  any  electro-plating  vi'ork  upon  metal  may  be  said 
tn  depend  more  upon  the  proper  cleaning  of  the  article  to  be 
niated  than  upon  any  other  detail  of  the  process,  and  this  cleaning 
is  one  of  the  largest  items  of  expense  in  an  electro-plating  plant. 

The  most  common  substances  to  be  removed  are  oxides  or  other 
metallic  compounds  insoluble  in  water,  which  may  exist  from  an 
imperceptible  film  to  thick  mill  scale:  grease  or  oils,  as  a  result  of 
handling  or  other  previous  treatment;  paints,  enamel,  lacquer,  etc.. 
which  may  have  been  previously  applied  to  the  surfaces. 

The  means  commonly  used  to  effect  this  cleaning  may  be  classi- 
fied under  the  following  divisions: 
Mechanical. 
Chemical. 
Klectrolytic. 
Tn    the   mechanical    means   may   be   mentioned   grinding,    scraping, 
scratch-brushing,  rubbing  with  pumice  stone  or  other  abrasive,  and 
the  use  of  the  sand  blast. 

The  chemical  processes  consist  usually  in  employing  a  pickle  or 
dip  of  some  chemical  substance,  .such  as  an  acid  or  an  alkali,  which 
acts  chemically  upon  the  foreign  substances,  causing  them  to  be- 
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The  methods  which  seem  to  offer  the  best  means  of  satisfactorily 
solving  this  important  problem  are  the  electrolytic  processes,  and 
it  is  the  purpose  of  this  paper  to  deal  especially  with  such  processes 
and  to  give  some  results  of  investigations  along  this  line. 

There  might  possibly  be  a  valid  objection  to  differentiating  the 
electrolytic  processes  from  the  mechanical  and  chemical  means 
above  enumerated,  for  the  electrolytic  processes  are  similar  to  the 
other  two  in  some  respects.  The  passage  of  a  direct  current 
through  an  electrolyte  decomposes  that  electrolyte  and  thus  sup- 
plies the  active  agents  which  are  to  act  chemically  on  the  impuri- 
ties on  the  metallic  surfaces.  The  gases,  also,  which  are  liberated 
exert  a  physical  action,  and  may  thus  act  as  a  mechanical  agent. 

On  passing  the  direct  current  through  a  solution  of  such  a  stable 
and  chemically  inactive  compound  as  common  salt,  NaQ,  the  chem- 
ical action  at  the  anode  may  be  said  to  resemble  that  produced  by  a 
stijong  acid,  or  an  oxidation,  while  at  the  cathode  it  is  the  reaction 
of  an  alkali,  or  a  reduction.  It  is  upon  the  utilization  of  these 
reactions  at  the  electrodes  that  the  electrolytic  cleaning  processes 
depend. 

If  the  article  to  be  cleaned  is  suspended  as  the  anode  in  such  a 
bath  there  will  be  a  tendency  of  the  oxides  on  the  metal  to  dissolve, 
and  for  the  metal  itself  to  become  attacked  and  go  into  solution, 
depending,  of  course,  upon  the  metal  and  the  nature  of  the  elec- 
trolyte. In  this  respect  it  is  similar  to  the  acid  pickling  bath  used 
so  extensively  for  the  removal  of  mill  scale  and  rust  from  iron  wire 
and  other  iron  products.  This  "electrolytic  oxidation"  may  serve 
as  a  convenient  method  for  the  removal  of  a  thin  coating  of  metal 
which  has  previously  been  deposited,  replacing  the  electroplater's 
"stripping"  solution. 

The  anode  reaction  will,  however,  have  little  or  no  effect  on 
substances  of  an  oily  or  greasy  nature,  but  the  chemical  properties 
at  the  cathode  afford  all  that  may  be  desired  in  this  direction.  With 
the  above-named  electrolyte,  sodium  is  liberated  at  the  cathode. 
immediately  uniting  with  the  water,  forming  sodium  hydroxide  and 
hydrogen  which  rises  to  the  surface.  The  reducing  properties  of 
the  so-called  nascent  hydrogen  thus  formed  are  well  known,  and 
whether  by  the  hydrogen  alone,  or  by  aid  of  the  sodium,  any  oxide, 
sulphide,  chloride,  or  similar  compound  on  the  metallic  surface 
serving  as  the  cathode  will  be  quickly  reduced  to  the  metallic  state. 

The  sodium  hydroxide  formed  will  attack  the  grease  or  oil,  pro- 
ducing saponification  exactly  as  is  done  in  the  electroplater's  lye 
vat.  In  most  cases,  the  chemical  action  at  the  cathode  will  in  no 
way  affect  the  metal  itself,  but  will  act  only  on  the  foreign  sub- 
stances present,  thus  allowing  polished  surfaces  to  be  cleaned  with- 
out dcslroymg  the  finish.  This  is  not  the  case  with  the  anode  reac- 
tions, which,  in  addition,  are  not  effective  in  removing  substances 
i)f  a  fatty  or  oily  nature.  It  is  seen,  then,  that  placing  the  article  to 
be  cleaned  as  the  cathode  offers  the  most  satisfactory  method  in 
jilating  work. 

The  availability  of  the  cathode  reactions  for  cleaning  purposes 
was  recognized  as  early  as  1841,  as  shown  by  a  British  patent,  in 
which  this  process  was  included  as  one  of  the  claims  of  a  plating 
process.  At  that  time  the  only  source  of  current  was  the  voltaic 
cell,  and  the  expense  of  the  electric  energy  thus  developed  pre- 
vented a  commercial  application  of  the  process.  Now,  however, 
with  the  sources  of  cheap  electrical  energy  at  hand,  the  method  is 
mcrling  with  some  considerable  attention,  with  prfunise  of  greater 
development  in  the  future. 

The  method  usually  adopted  by  electroplatcrs  for  cleaning  objects 
preparatory  to  plating  is  to  take  them  as  they  come  from  the  grind- 
InK  and  polishing  wheels  and  immerse  them  for  some  lime  in  a 
bath  of  hot  lye  to  effect  the  saponification  of  the  oil  and  grease. 
To  complete  the  cleaning  the  surfaces  arc  brushed  with  whiting  or 
other  similar  material,  which  operation  adds  very  materially  to  the 
cost  of  labor  in  such  a  plant.  After  this  brushing  the  article  is 
rinsed  with  clean  water  and  it  is  then  ready  to  go  to  the  plating  vat 
unless  the  operation  has  been  slow  and  the  metal  has  been  exposed 
for  some  time  to  the  air,  in  which  case  a  film  of  oxide  will  frc- 
'luently  form.  To  remove  this  oxide  an  arid  dip  is  employed,  in 
which  the  article  is  immersed  for  a  few  sconds.  then  ihoroiiglily 
rinsed  with  pure  water  and  transferred  immediately  to  the  plating 
solution.  Some  melaU,  luch  as  zinc,  brass,  pewter,  and  other  alloys 
whirh  will  not  stand  the  artion  of  the  lye  bath,  have  to  be  cleaned 
by  other  means,  such  as  by  the  use  of  benrine  or  potassium  cya- 
nide, which  are  of  considerably  greater  cost  and  are  a  source  of 
dinger  to  the  workmen. 

Diirintr  the  past  year  an  electrolytic  method  for  cleaning  has  been 
used  almost  exclusively  in  the  plating  department  of  the  electrolytic 


laboratory  of  the  University  of  Wisconsin,  and  the  marked  advan- 
tages over  the  old  methods  will  warrant  a  continuation  of  its  use. 
The  equipment  for  the  work  consists  simply  of  a  wooden  vat  sim- 
ilar in  construction  to  a  plating  vat,  with  conducting  rods  of  brass 
tubing  connected  to  the  leads  ironi  the  dynamo.  The  solution  which 
was  first  employed  consisted  of  a  strong  solution  of  sodium  chloride, 
the  anodes  consisting  of  carbon  plates,  8  inches  by  12  inches,  con- 
nected permanently  to  the  positive  terminal,  and  suspended  on  both 
sides  of  the  v.it.  The  a;'ticle  to  be  cleaned  is  wired,  as  in  prepara- 
tion for  plating,  suspended  for  a  few  minutes  from  the  cathode  bar, 
then  rinsed  in  clear  water  and  transferred  to  the  plating  solution. 

With  a  fairly  high  current  density  the  oxides  and  similar  com- 
pounds are  reduced,  and  oils  and  grease  quickly  disappear,  so  that 
clear  water  will  run  freely  over  the  entire  surface.  The  bubbles  of 
gas  which  are  formed  uniformly  over  the  entire  cathode  surface 
serve  to  remove  any  loosely  adhering  non-conductiirg  particles,  thus 
avoiding  the  necessity  of  a  brushing  by  hand. 

The  use  of  sodium  chloride  as  the  electrolyte  is  very  objectiona- 
ble, however,  when  a  large  amount  of  cleaning  is  to  be  done,  owing 
to  the  offensive  nature  of  the  chlorine  gas  which  is  given  off  at  the 
anode  and  which  escapes  into  the  air.  A  solution  of  sodium  hydrox- 
ide is  much  more  satisfactory  on  this  account,  as  the  oxygen  lib- 
erated at  the  anode  produces  no  harmful  effect,  but  on  the  other 
hand  this  solution  has  the  disadvantage  of  foaming  when  worked 
rather  hard,  which  not  only  conceals  the  article  from  view  while  in 
the  solution,  but  tends  to  retain  the  products  of  electrolysis,  hydro- 
gen and  oxygen,  which  are  liable  to  become  ignited  upon  removing 
work  from  the  tank,  producing  an  explosion  which  may  cause  a 
spattering  of  the  electrolyte. 

The  properties  which  a  suitable  electrolyte  should  have  are:  First; 
it  should  be  a  good  conductor;  second,  it  should  contain  no  metal 
ion  which  is  likely  to  be  deposited  upon  the  article  to  be  cleaned; 
third,  the  gases  given  off  should  not  be  of  an  offensive  or  danger- 
ous nature;  fourth,  the  electrolyte  should  be  one  which  does  not 
foam,  thus  obstructing  the  view  and  preventing  the  free  escape  of 
the  gases  into  the  air. 

The  anodes  should  be  of  a  conducting  material  which  will  not 
become  attacked  by  the  anode  products.  Carbon  of  certain  quali- 
ties is  probably  as  satisfactory  a  material  as  any,  though  even  this 
will  gradually  wear  away,  the  rapidity  depending  somewhat  upon  the 
nature  of  the  electrolyte,  but  more  largely  upon  the  firmness  and 
density  of  the  carbon.  One  of  the  difficulties  attending  the  use  of 
carbon  plates  is  the  connection  of  the  plate  with  the  positive  bars, 
for  the  suspending  wire  is  sure  to  corrode  at  the  point  of  contact 
with  carbon  unless  special  precautions  be  taken.  This  corrosion 
would  introduce  such  a  high  resistance  as  to  practically  stop  the  flow 
of  current.  The  following  arrangement  will  entirely  obviate  the 
difficulty,  and  carbon  plates  which  have  been  thus  fitted  up  have 
been  in  use  for  over  a  year,  with  apparently  as  good  electrical  con- 
tact now  as  ever.  Two  holes  about  one-quarter  inch  in  diameter 
arc  drilled  through  the  plates  near  the  top.  The  upper  portion  of 
the  plate  is  then  given  a  fairly  heavy  coating  of  copper,  in  a  copper 
sulphate  bath.  This  is  then  "tinned"  with  soft  solder  and  placed 
in  a  mould  into  which  molten  lead  is  poured.  The  lead  lug  thus 
formed  insures  a  permanent  contact  with  the  carbon,  and  a  lead 
strip  will  serve  best  as  a  means  of  suspending  the  anode  in  the  tank. 

With  many  solutions  it  does  not  matter  whether  the  lead  lug  dips 
into  the  solution  or  not,  but  in  others  the  lead  would  get  iiiln  the 
pohition  and  thus  spoil  it  for  the  purpose  in  view. 

The  electrical  energy  necessary  tn  effect  the  cleaning  of  articles  of 
iron  or  copper  as  they  come  from  the  polishing  room  may  be  taken 
as  approximately  equal  to  that  used  for  the  electro-deposition.  .M 
though  the  current  density  must  be  considerably  greater  for  clean- 
ing than  for  plating,  the  time  is  much  shorter.  Current  density  has 
a  marked  eff<'ct  upon  the  rapidity  of  cleaning,  and  the  di.sappear- 
ance  of  foreign  substances  in  no  wise  follows  Faraday's  laws.  The 
following  figures  taken  from  some  observniinns  made  by  Mr.  II.  A. 
Smith  illuslrair  Ibis  very  clearly.  The  nicasuremonls  were  made  to 
determine  the  effect  of  current  density  upon  the  rapidity  of  re- 
nifival  of  a  film  of  grease  from  an  iron  surface,  such  as  it  ar(|uires 
from  a  grease  polishing  wheel.  The  electrolyte  was  a  nearly  satu- 
rated solution  of  sodium  chloride: 

t'urront  I'or  Sf|Uiirc  I'ont,  Time  NeccHSary  for  C'lentilnx. 

20  amperes.  !.■!     minutes. 

4"        "  3^ 

140        "  075       "        about. 

With  a  solution  of  pol.Tssiiim  hydroxide  a  current  density  of  80  am- 
pere* per  square  fnol  cleaned  the  iron  almost  instantly. 
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It  is  obvious  that  the  high  current  density  is  the  more  economical 
from  tlie  lact  that  the  length  oi  time  is  not  inversely  proportional  to 
the  current  density,  but  varies  more  rapidly.  Willi  a  density  of  40 
amperes,  which  may  be  readily  obtained  at  u  pressure  of  about  5 
volts,  the  cost  of  power  for  cleaning,  per  square  foot,  would  be  about 
.06  cents,  assuming  power  at  4  cents  per  horse-power  hour. 

Some  of  the  advantages  of  the  electrolytic  method  of  cleaning  over 
that  commonly  used  in  an  electroplating  plant  are  the  following: 
There  is  less  complication  from  the  fact  that  the  cleaning  vat  may 
be  of  similar  construction  to  the  plating  vats,  and  connected  to  the 
bus  bars  in  the  same  way.  There  is  a  considerable  saving  in  labor 
and  material  in  dispensing  with  the  hand  brushing.  After  once  wir- 
ing an  article  there  is  no  need  of  touching  it  with  the  hands,  for  it 
may  be  transferred  directly  from  one  tank  to  another.  The  oxides 
and  other  metallic  compounds  may  be  removed  simultaneously  with 
removal  of  grease  and  dirt,  thus  avoiding  the  use  of  a  cyanide  or  an 
acid  dip.  A  metal  which  has  a  brightly  polished  surface  may  be 
cleaned  without  destroying  the  polish. 

That  the  gases  liberated  at  the  cathode  have  a  very  remarkable 
physical  effect  in  removing  non-metallic  coatings  from  a  metal 
surface  was  demonstrated  in  an  attempt  to  protect  a  portion  of  the 
cathode  surface  from  the  deposition  of  a  metal  in  a  plating  solution. 
It  was  found  difficult  to  apply  an  insulating  coating  which  would 
not  peel  od  as  soon  as  the  current  density  was  high  enough  to  cause 
liberation  of  gas  bubbles.  These  bubbles  seem  to  form  between  the 
metal  surface  and  the  non-conducting  coating,  thus  forcing  the  two 
bodies  apart.  This  phenomenon  seems  to  be  entirely  unassociattfd 
with  a  chemical  reduction  of  the  coating  in  question. 

This  phenomenon  might  readily  be  put  to  a  commercial  use  in 
the  removal  of  paint,  lacquer,  enamel,  etc.,  from  metal  articles  which 
are  to  be  refinished. 


Tests  of  Furnace  Oases  in  Combustion  Engines. 

From  a  paper  entitled  "Experiences  sur  L'Emploi' Direct  des  Gaz 
des  Haiits-Fourneaux  dans  les  Machines  Motrices,"  by  Aime  Witz, 
published  in  "La  Revue  Universelle  des  Mines,"  and  reprinted  in 
pamphlet  form,  the  following  abstract  has  been  translated.  The 
object  of  the  tests  was  a  study  of  the  practical  use  of  the  gases  de- 
rived from  coking  furnaces  in  single-cylinder  engines  of  large  size. 
For  a  settled  conclusion  on  this  point  it  is  necessary  to  make  a  pro- 
longed trial  to  show  whether  these  gases  with  their  variations  of 
quality  and  pressure  will  give  continued  and  regular  work.  The 
tests  were  also  conducted  to  give  an  exact  determination  of  the  con- 
sumption of  gas,  oil  and  water,  the  latter  both  for  the  cooling  of  the 
cylinder  and  the  washing  of  the  gas  under  normal  conditions  of  in- 
dustrial work.  The  engine  was  of  the  type  known  as  "simplex" 
constructed  at  the  shops  of  La  Societe  Cockerill,  with  the  following- 
dimensions:  cylinder  diameter,  32  inches;  stroke,  40  inches;  105  r. 
p.  m.  and  a  rating  of  200  effective  horse-power.  It  was  decided  to 
give  this  engine  a  continuous  test  of  twenty-four  hours,  developing 
its  normal  power,  missing  about  10  per  cent,  of  the  admissions  in 
order  to  give  the  usual  reserve  necessary  in  practical  work. 

The  gas  was  furnished  by  four  coking  furnaces  without  any 
change  whatever  in  their  general  arrangement  or  firing,  and  the 
trial  thus  had  no  conditions  more  favorable  than  would  be  found 
in  regular  practice.  The  power  was  absorbed  with  a  brake  water- 
cooled  and  weighted  to  measure  the  load.  A  speed  counter,  record- 
ing tachometer,  Crosby  indicator,  thermometers  and  a  specially  cal- 
ibrated gas  meter  were  also  used  to  get  complete  data.  The  prin- 
cipal data  of  the  test  are  given  in  the  following  table: 

Date,  19th  and  20th  of  July,  1898. 

Duration,  24  hours. 

Average  speed,  105.2  r.  p.  ni. 

Mean  brake  horse-power,  181. i6. 

Average  number  of  admissions.  47  per  minute. 

Ratio  to  total  cycles,  85  per  cent. 

Temperatures  of  the  exhaust,  480°  to  510°  C. 

Temperatures  of  the  water: 

Entering  jacket,  22.7°. 
Leaving  jacket,  337°- 
The  various  tests  of  gas  consumption  gave  an  average  of  3.33 
cubic  metres  (about  130  cubic  feet)  per  brake  horse-power  hour. 
The  water  used  by  the  scrubbers  amounted  to  30  litres  (about  I 
cubic  foot)  per  horse-power  hour,  and  by  the  cylinder  to  about  72 
litres  (2;<  cubic  feet).  Of  lubricants  there  was  used  altogether  17.3 
grams  per  horse-power  hour. 

The  general  conclusions  given  in  the  paper  arc  that  the  motor 
developed  181  horse-power  with  more  than  10  per  .-ent.  of  the  ad- 


missions suppressed,  and  thus  retained  a  considerable  reserve  ca 
pacity,  and  that  the  load  was  carried  for  twenty-four  hours  without 
trouble,  and  the  consumption  of  the  gas  did  not  vary  from  one  hour 
tu  another,  and  the  calorific  power  of  the  gas  remained  close  to  99.1 
calories,  the  low  average  consumption  of  3.33  cubic  metres  per 
horse-power  hour  being  not  only  remarkable  but  almost  unhoped 
for.  The  consumption  of  waterand  oil  was  better  than  had  been  an- 
ticipated, and  it  is  expected  that  this  can  be  yet  reduced.  The  speed 
regulation  is  stated  to  be  as  good  as  can  be  obtained  with  the  steam 
engine,  and  the  variations  of  the  quality  of  the  gas  did  not  aflfect  its 
power  sufficiently  to  be  noticed  in  the  engine  performance. 

Camille  A.  Faure. 


The  tardy  report  of  the  death  of  Camille  A.  Faure  on  September 
14  has  just  reached  this  country.  The  name  of  Faure  instantly  calls 
to  the  mind  of  the  electrical  engineer  his  chief  title  to  distinction, 
namely,  his  improvements  of  the  storage  battery,  he  being  the  first 
to  build  up  the  negative  "pasted"  plates  with  prepared  spongy  lead 
m  place  of  the  tedious  and  expensive  Plante  process  of  preparing 
the  substance  electro-chemically.  Camille  A.  Faure  was  born  May 
21,  1840,  at  Vlzille,  in  the  mountains  of  Dauphine,  of  an  old  French 
family  of  peasant  landowners.  Although  he  received  some  educa- 
tion at  the  Ecole  des  Arts  et- Metiers,  he  was  largely  self-taught. 


C.\MILLE   A.    F,\URE. 

His  first  employment  was  as  a  mechanical  draughtsman  and  super- 
intendent of  construction  with  various  large  iron  works  in  France 
and  England,  his  work  in  the  storage  battery  field  making  its  first 
evidence  in  1878  when  he  discovered  the  value  of  spongy  metallic 
lead  for  the  negative  plates,  the  use  of  sulphate  of  lead  being  in- 
vented two  years  later.  In  1882  he  further  improved  the  battery  by 
adopting  methods  of  increasing  the  surface  of  the  plates  with  a 
given  volume,  and  still  later  he  did  his  part  in  the  development  of 
this'  branch  of  electrical  engineering  by  improving  the  means  of 
surrounding  the  plates  with  a  porous  covering,  the  idea  of  which 
was  probably  original  with  him. 

Besides  his  work  on  the  storage  battery,  M.  Faure  added  to 
the  world's  knowledge  of  applied  physics  by  other  inventions, 
among  them  improvements  in  the  manufacture  of  explosives,  a  sys- 
tem of  signals  used  on  shipboard  and  the  application  of  electricity 
to  the  separation  of  chloride  of  sodium  and  to  the  preparation  of 
various  artificial  fertilizers  and  the  production  of  aluminum,  and 
during  the  latter  part  of  his  life  by  improving  explosive  engines  for 
automobile  work.  M.  E.  Hospitalier,  editor  of  "L'Industrie  Elec- 
trique,"  states  of  him:  "All  who  have  known  him  recollect  well  his 
indefatigable  industry,  his  strong  mentality  and  the  originality  of 
his  ideas;  a  man  with  whom,  as  is  rarely  the  case,  theory  and  prac- 
tice were  always  happily  combined,  and  regret  the  loss  of  this  in- 
ventor, who,  although  externally  a  little  brusque,  possessed  an  ex- 
cellent heart." 
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Dynamos,  Motors  and  Transformers. 

ELECTRIC  GENERATORS.  Parsliall  and  Hobart.  Lond. 
"Engineering,"  Oct.  7. — In  this  continuation  of  their  long  serial 
they  discuss  the  effect  of  armature  reaction  in  two  extreme  cases, 
showing  that  by  using  the  proper  number  of  poles  a  machine  can 
be  made  to  operate  entirely  satisfactorily  as  regards  sparking.  Mul- 
tiple circuit  windings,  multiple  windings,  and  two-circuit  coil  wind- 
ings are  briefly  discussed.  They  then  consider  the  voltage  per 
commutator  segment  as  related  to  inductance;  this  voltage  is  not 
always  a  true  criterion  of  the  inductance  of  a  coil;  the  value  for  the 
average  volts  per  commutator  bar  also  varies  according  to  whether 
carbon  or  copper  brushes  are  used. 

PHASE  TRANSFORMERS.  Meyer.  Lond.  "Elec.  Rev.,"  Sept. 
30,  and  ■'Science  Abstracts,"  July. — A  brief,  illustrated  abstract  of 
the  article  noticed  in  the  "Digest"  May  14. 

Lights  and  Lighting. 

ELECTRIC  LIGHT  ON  TORPEDO  VESSELS.  Pontifex, 
Lond.  "Elec.  Eng.,"  Oct.  7. — A  short  article  on  the  electric  light 
on  torpedo  boats  on  which  all  the  lights  are  turned  off  when  the 
searchlight  is  in  use,  in  order  that  only  one  dynamo  will  be  re- 
quired. It  is  chiefly  a  description  of  the  prevailing  methods  used 
on  the  British  vessels. 


DROP  OF  VOLTAGE  IN  THE  ARC.  Mrs.  Ayrton.  "El'ty," 
Oct.  19.— An  abstract  of  the  paper  noticed  in  the  "Digest"  Oct.  15. 

ELECTRICAL  DECORATIONS  AT  CINCINNATI.— "West. 
Elec,"  Oct.  15. — Some  illustrations  of  some  of  the  decorative  light- 
ing effects  on  the  occasion  of  the  recent  national  encampment  of  the 
G.  A.  R. 

Power. 

ELECTRICAL  ENERGY  IN  BULK.— Lond.  "Engineering," 
Oct.  7.^A  leading  editorial  on  this  subject,  referring  to  some  of  the 
schemes  under  consideration.  In  the  Midlands  it  is  proposed 
to  erect  a  station  to  supply  energy  within  a  radius  of  26  miles,  in- 
cluding a  number  of  important  towns;  another  plant  is  proposed  at 
■Wolverhampton.  The  subject  of  the  possible  economy  is  discussed. 
some  figures  being  given,  and  it  is  shown  that  the  economy  is  not 
to  be  sought  in  fuel  only:  if  the  energy  is  to  be  sold  at  2  cents  pei 
kilowatt  hour,  or  less,  which  must  be  the  case  if  some  of  the 
schemes  are  to  be  successful,  coal  will  be  one  of  the  largest  items  of 
the  works'  costs;  its  cost  can  scarcely  fall  below  0.2  cents  per  unit, 
assuming  the  station  to  be  at  the  minvs;  but  coal  can  be  delivered 
10  miles  by  canal  boats  at  25  cents  a  ton,  which  amounts  to  0.064 
cents  per  unit,  and  there  is.  therefore,  no  advantage  in  placing  a 
generating  station  at  a  distant  coal  mine  if  the  expense  of  trans- 
missipn  is  con'-idered.  Attention  is  called  to  the  great  difference 
between  sifpplving  the  energy  for  power  and  for  lighting. 

F.LECTRIC  CAPSTAN  AND  TURNTABLE  GEAR.— Lond. 
"Knginecriiig,"  Oct.  7.— The  beginning  of  a  well-illustrated  descrip- 
tion of  those  used  on  the  Northern  Railway  of  France  for  haul- 
ing cars  or  moving  turntables.  Owing  to  the  intermittent  nature 
of  the  work  the  current  is  supplied  from  accumulators. 

PU.MPING  PLANT.— Lond.  "Elec.  Eng.,"  Oct.  7— A  brief  de- 
scription of  3  recently  installed  plant  at  a  coal  mine,  which  is  said  to 
be  the  largest  installation  of  pumping  machinery  in  the  United 
Kingdom;  5  tons  ot  water  arc  pumped  for  every  ton  of  coal  taken 
out. 

ELFCTRIC  STEERING  OF  SHIPS.  Genisch.  "Elck.  Anz, " 
Sept.  22  and  25. — The  conclusion  of  his  long,  illuslratcrl  article  (sec 
■Digest"  Oct,  8;. 

WATEK-POVVER  PLANT.  Giovaninclli.  "I/Eclairage  Elec," 
Oct.  i.^Thc  first  part  of  a  long,  illustrated  description  of  the 
project  of  Sarlori  to  tililizc  the  fall  of  the  river  La  Kcrka.  in  Dal- 
matia. 


POWEK  TR.SNSMISSION  PLANT— "F.ng    an. I  .Min    Jour, " 
fJct.  15. — An  illinlralcd  description  of  the  walrr-powrr  plant  in  the 
Boise  ba»in,  of  Idahr>.  from  which  power  l>t  to  be  furnished  electri 
rally  to  two  (Iri'dgiiiK  companies.     The  description  refers  only  to 
ihc  hydraulic  cngiiiTring  features. 

Traction. 

TRACTK)N  prn\T-.l<  .M 1  ASUU  FMI-:NTS.  Schimiann. 
"Kick.  Zeil.,"  f)ct.  6.^.\  lopK  description  of  some  extended  tests 
which  he  made  on  a  niuntirr  of  acrumtilalor  cars  riinninR  in  Bcr- 
lin.  the  object  licin"  In  inrasiirc  the  watt  hours  U'l-d  hv  the  motors; 
also  tn  find  wh.11  the  r.iparitv  fi(  the  ballerirs  should  be  for  a  whole 
d;n  ■  '  Itr  experitnrnted  with  '.ix  difTiT 

rw  .mil   ronnnclions;    he   endeavored 

aU-.  ;  ■  .1 ari-utiiMlatur  traction,  and  there 

fore  used  li"  nl  shnnt  iri'ilor'.  and  ronnertcil  tlieni  in  va 

rious  ways  ni^  the  rari  ilu-  iliief  rrKulalioii  of  the  speed 

was  accomplished  by  ronneclinif  tlir  two  halves  of  the  halterv   in 
paraliri  and  in  serifs,  the  inlcrinertiiil'  steps  bring  obtained  by  vary 


ing  the  fields;  tlie  tests  were  made  under  the  exact  conditions  of 
practice,  except  iliat  the  car  was  loaded  witli  a  constant  weight, 
rie  remarks  that  wuh  gradual  acceleration,  making  up  the  time  lost 
thereby  by  using  the  highest  speeds,  a  very  mucn  more  favoraliie 
cohsumpiion  ol  wait  hours  wouid  have  been  obtained;  (.the  question 
ot  acceleration,  however,  does  not  seem  to  liave  been  included  in 
the  present  testsj.  All  the  cars  used  had  four  axles  and  two  piv- 
oted revolving  trucks;  the  battery  had  a  capacity  of  330  ampere 
hours  at  30  amperes;  hve  of  the  cars  weighed  partially  loaded  20,- 
joo  kg  each,  ol  which  the  battery  was  0040;  the  sixth  weighed  17,- 
600  kg,  including  the  battery  of  5000  kg.  One  of  the  conclusions 
was  that  the  series  motors  gave  the  same  effect  as  the  shunt  motors 
with  their  complicated  switching  arrangements  and  that  it  is  there- 
fore unnecessary  to  use  shunt  motors,  i'he  results  are  summarized 
in  a  table,  from  which  it  appears  that  the  average  weight  is  21,200 
kg.  the  number  of  stops  per  km  1.87,  the  mean  consumption  of  watt 
hours  per  ton  kilometer  27.75,  the  speed  for  the  parallel  connection 
14.3  km  per  hour  and  for  the  series  connection  23.6.  From  his 
tests  he  draws  a  number  of  conclusions;  the  reserve  of  the  battery  is 
too  small;  it  should,  at  the  start,  be  at  least  100  per  cent.;  the  un- 
avoidable current  rushes  can  be  so  great  as  to  have  an  unfavorable 
effect  on  the  battery  unless  the  controller  is  handled  very  carefully. 
The  interruptions  in  the  regular  traffic  are  so  unavoidable  that  they 
must  be  taken  into  consideration  in  determining  the  size  and  ca- 
pacity of  the  batteries;  instead  of  a  fuse  he  recommends  circuit- 
breakers,  as  it  takes  too  long  to  replace  the  fuse.  The  makers  of 
accumulators  should  provide  a  simple  means  of  determining  in  ad- 
vance whether  there  is  enough  energy  left  in  the  battery  for  anoth- 
er complete  trip.  Good  results  may  be  expected  from  a  re-charg- 
ing station  at  a  certain  point  on  this  line.  The  dift'erent  connec- 
tions of  the  motors  had  no  appreciable  effect  on  the  consumpaoii 
of  power;  it  is  much  more  important  to  have  simplicity  instead  of  a 
high  efficiency;  this  he  discusses  in  detail,  calculating  a  case  to  show- 
that  the  loss  of  time  and  money  in  repairing  is  greater  than  the 
gain,  due  to  a  slight  increase  in  efficiency;  the  recovery  of  current 
at  stopping  is  too  inappreciable  to  be  considered  an  advantage  in 
favor  of  shunt  motors;  for  trolley  lines,  however,  shunt  motors 
might  be  justified  on  a  very  hilly  line,  as  the  strain  on  the  station- 
ary machinery  is  less. 

DIFFERENT  TRACTION  SYSTEiMS  COMPARED.  Ziffer. 
"Elek.  .'\nz.,"  Sept.  25,  Oct.  2  and  6. — The  first  parts  *]f  a  long  ar- 
ticle in  which  he  discusses  the  advantages  and  disadvantages,  which 
have  been  found  by  practice,  of  the  various  ditYerent  systems  of  elec- 
tric traction.  He  divides  the  number  of  systems  into  eight  groups 
and  discusses  each  separately;  the  trolley  system  is  again  divided 
into  eight  different  classes. 

SURFACE  CONTACT  SYSTtiM.  Brow.n.  Lond.  "Elec." 
Oct.  7.— A  note  calling  attention  to  the  fact  that  in  the  Thompson 
system  (described  in  The  Ei.ErTKHAi,  VVoki.o  Oct.  22)  a  traction 
engine  or  steam  roller  would  short-circuit  the  system  at  each  of 
the  surface  contacts;  moreover,  there  would  be  considerable  leak- 
age through  the  numerous  shunt-exciting  coils  on  a  long  line.  He 
considers  the  Diatto  system  preferable.  Thompson,  in  reply  to  the 
criticism,  stated  that  the  contact  bar  on  the  car  must  be  at  the  line 
voltage,  or  nearly  so,  so  that  the  i)resence  of  a  mere  mass  of  iron 
would  not  alTect  the  contacts. 

ELECTRIC  RAILWAYS  IN  LONDON.— Lond.  "Elec.  Rev."; 
more  briefly  in  Lond.  "li^lcc."  C;)ct.  7. — A  comminiicatioii  to  the 
London  County  Council  by  Hobinson,  containing  a  map  of  the 
roads  projected  and  partly  under  construction  in  the  western  sub- 
urbs of  London. 

EI. ICCTRIC  TRACTION  PATENTS  IN  ENlil.AND.-I.ond. 
"I'.lec,"  C)ct.  7.— A  brief  discussion  of  the  scope  of  the  fundamental 
patents  in  England. 

ACCUMULATOR  TRACTION.  Dr.miii.  Lond.  "I-:iec.  Rev." 
Oct.  7.— .'\  translation  of  the  .-ibstract  of  his  recent  p.iper,  nnliieil 
in  the  "Digest"  Aug.  20. 

EI'l'Tfll'.NCV  Ol'"  RAIl.W.AY   .MoTous     I'im  Iiiih;,,  .    "Sci 
eiicp   .Abstracts."  July. — An  abstract,   willi   ilie   nMc,   ni   the  .■ulicle 
noticed  in  the  "Digest"  Jan.   15, 

AUTOMOBILES  Rcyval.  "I.'I'.clairage  fl.r.'Oci  1  Ihe 
coMtinualion  of  his  long,  illustr.itrd  abstract  of  the  rcpori  ol  the 
coniinission  of  the  I'rench  .Autoinnbile  Club.  Il  contains  coiisid- 
er.ible  <lala  of  various  vehicles  and  external  views  of  a  number  of 
them, 

I'.LI'-.VATnK  Ul-  .MONP  IIL.ANC.  ■  "I  hk  Anz."  Oct.  2.-A 
note  on  the  project  of  the  l''reiich  engineer.  Isarlier.  He  proposes 
to  Construct  a  vertical  shaft  l.s  miles  deep,  connecting  it  with  an 
inclined  tunnel  .rj;  miles  lon^j;  the  iiinnel  will  rise  (Kio  feet  to  a 
heiylil  of  75fKi  feet  ( presmnabiy  above  the  sea);  the  vertical  shaft  is 
to  he  10  to  13  feet  in  diameter  and  Hjcx)  feet  long. 

TIIK  KLFCTRIC  RAI  LVVAV.-".S|,  Ry  R.-v,"  on.  15.-  An 
article  mi  the  grratness  and  possibilities  of  the  electric  railway, 
whirli  contains  a  luiinlier  of  inlcrcstinB  cninpilations  and  cotnpari- 
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sons.  Owing  to  the  expansion  ot  the  cities  of  New  York.  Boston 
and  Chicago,  the  density  of  population  is  gradually  decreasing;  the 
etTects  are  shown  of  street  railways  on  the  distribution  of  popula- 
tion. .\mong  the  numerous  compilations  and  comparisons  the  fol- 
lowing may  be  of  interest.  In  the  States  having  the  greatest  street 
railway  mileage  more  than  half  the  population  live  in  the  cities. 
F.vfry  day  the  street  cars  carry  as  many  passengers  as  there  are  in- 
habit'ants'in  Greater  New  York.  Chicago.  Philadelphia  and  Boston. 
To  purchase  the  street  railways  would  take  all  the  coin,  notes  and 
certificates  in  circulation  in  the  United  States;  the  amount  would 
easily  pay  the  debt  of  the  United  States.  The  paying  passengers 
amount  to  2,260.000.000  per  annum,  which  would  be  increased  by  50 
per  cent,  if  the  transfers  were  included.  The  cost  of  transportation 
on  street  cars  and  on  steam  cars  is  compared.  Diagrams  are  given 
showing  the  population,  area,  miles  of  street  railway,  and  average 
rides  per  capita  per  year  in  the  six  largest  cities.  There  are  16.000 
miles  of  street  railwavs  in  the  United  States:  the  rails  laid  end  to 
end  would  encircle  the  earth  one  and  a  third  times.  Two  million 
three  hundred  thousand  tons  of  coal  per  annum  are-  used.  Two 
hundred  thousand  men  is  the  number  of  employees.  The  average 
car  travels  120  miles  per  day.  and  in  the  course  of  a  year  each  wheel 
passes  over  S.ooo.ooo  rail  joints;  only  i  in  23,000.000  passengers  is 
killed  and  only  i  in  Soo.ooo  is  injured  in  any  way. 

STOR.\GE  BATTERY  ON  ELEVATED  ROAD.— "St.  Ry. 
Rev.."  Oct.  15;  more  briefly  in  "West.  Elec,"  Oct.  15— An  illus- 
trated description  of  the  operation  of  the  battery  on  the  South  Side 
Elevated  road  in  Chicago;  besides  showing  the  curves  referred  to 
in  the  "Digest"  last  week,  some  further  data  and  some  illustrations 
are  given. 

SUSPENSION  RAILROAD.— -Sc.  Am.  Sup.."  Oct.  15.— A  re- 
print of  the  illustration,  wath  a  brief  description,  of  the  road  between 
Eberfeld  and  Barmen,  of  which  a  brief  description  was  noticed  in 
the  "Digest"  Oct.  15. 

TEST  OF  POWER  PLANT.  Munroe.  "St.  Ry.  Rev.,"  Oct. 
15. — An  abstract  of  a  thesis  describing  a  test  of  the  Lafayette,  Ind., 
street  railway  power  plant,  operated  by  steam. 

CRIPPLE  CREEK  RAILWAY.— "St.  Ry.  Rev.,"  Oct.  15.— An 
illustrated  description  of  this  road,  on  which  three-phase  currents, 
reduced  to  direct  currents,  are  used. 

STREET  RAILWAYS  OF  CHICAGO.— "Eng.  News,"  Oct.  20. 
— Long  abstracts  of  a  report  to  City  Councils  by  a  committee  of 
which  Harrison  is  chairman;  it  shows  the  need  of  some  change  in 
the  relations  between  the  city  and  the  street  railway  companies. 

DELIVERY  WAGON.— "Can.  Elec.  News,"  Oct.— A  brief,  il- 
lustrated description  of  the  first  electric  motor  wagon  to  be  used  in 
Canada  for  a  commercial  purpose. 

STREET  RAILWAY  CONVENTIONS.— "St.  Ry.  Jour.,"  Oct. 
— The  whole  of  this  issue  is  devoted  to  full  accounts  of  the  proceed- 
ings of  the  American  Street  Railway  Association,  the  Street  Rail- 
way Accountants'  Association  and  the  convention  of  the  New  York 
State  Street  Railway  Association.  Reprints  of  the  papers  and  the 
discussions  are  given. 

STREET  RAILWAY  CONVENTIONS.— "St.  Ry.  Rev.,"  Sept. 
15. — A  full  account,  with  the  papers,  discussions  and  transactions,  of 
the  recent  Boston  convention  of  American  Street  Railway  Associa- 
tion, of  the  Street  Railway  Accountants'  Convention,  and  of  the 
meeting  of  the  Street  Railway  Association  of  the  State  of  New  York. 
Two  of  the  papers  are  reprinted  in  the  issue  of  Oct.  15. 

installations,  Systems   and  Appliances. 

FRANKFORT-o.-JNI.— "Zeit.  f.  Beleucht.,"  Sept.  30.— Long  ex- 
tracts and  tables  from  the  report  of  the  operation  of  this  alternating 
current  station  for  the  year  ending  in  March. 

BERLIN.— "Zeit.  f.  Beleucht.,"  Sept  20.— A  short  article  show- 
ing the  growth  of  some  of  the  central  stations  in  that  city. 

Wires,  Wiring  and  Conduits. 

WIRING  RULES.— Loud.  "Elec.  Rev.,"  Oct.  7-— A  brief  discus- 
sion of  the  recent  rules  issued  by  the  Manchester  corporation.  The 
fact  that  all  fittings  must  be  approved  in  writing  by  the  corporation 
engineer  is  thought  to  be  a  step  in  a  dangerous  direction;  it  is  not 
considered  wise  to  worry  consumers  with  every  little  detail;  more- 
over, consumers  will  feel  that  if  everything  has  received  such  ap- 
proval they  are  perfectly  safe;  it  is  argued  that  only  special  apparatus 
should  require  special  approval.     Several  other  points  are  discussed. 

SHIP  WIRING.    Bagot.    Loud.  "Elec.  Eng.,"  Oct.  7;  reprinted 
in  "El'ty,"  N.  Y.,  Oct.  ig. — A  short,  illustrated  article,  giving  some 
hints  on  the  use  gf  the  single-wire  system    in  whiclj  the  negative 
pole  of  the  dynamo  is  connected  with  the  hull  of  the  vessel. 
Electro-Physics  and  Magnetism. 

THEORIES  OF  ALTERNATING  CURRENTS.  Rhodes. 
"Roy.  Soc.  Proc."  62,  p.  348;  abstracted  briefly  in  "Science  Ab- 
stracts," July. — The  article  deals  with  the  complete  investigation  of 
the  complicated  arrangements  of  tnulually  dependent  circuits.  The 
method  depends  on  the  fact  that  if  a  simple  harmonic  function  is 
differentiated  twice  in  succession,  the  result  is  proportional  to  the 
original  function.  He  also  shows  that  any  periodic  voltages  and 
currents  can  always  be  represented  by  simple  sine  curves,  having 
the  .same  root  mean  square  value  and  suitable  pli.ase  position,  de- 
pendent only  on  the  time  constant  of  the  circuit  and  on  the  periodic- 
ities of  the  harmonics  present. 

IMAGINARY  QUANTITIES  IN  TRANSFORMER  EQUA- 
TIONS. Pomey.  "Science  Abstracts."  July. — An  abstract,  with 
some  of  the  formulas,  of  the  article  noticed  in  the  "Digest"  April  30. 


HIGH  FREQUENCY  AND  HIGH  POTENTIAL  CUR- 
R1-"NTS.  Nicwenglowski.  "Cosmos,"  Sept.  24. — .\  short,  illus- 
1  rated  article  of  a  semi-popular  nature,  describing  the  apparatus 
as  made  by  Radiguct,  and  experiments  made  with  it. 

CONTINUOUS-CURRENT  SPECTRA.  Kalaehne.  "Wied. 
.'\nn.."  No.  8;  abstracted  briefly  in  Loud.  "Elec."  Oct.  7. — He  used 
the  continuous  current  from  high  potential  accumulators,  as  this  en- 
ables the  spectra  to  be  studied  at  a  lower  temperature,  wdiich  some- 
times does  not  exceed  100°;  he  used  600  cells  and  in  a  number  of 
cases  obtained  band  spectra  as  distinguished  from  line  spectra. 

RESISTANCE  OF  WIRES  FOR  ALTERNATING  CUR- 
RENTS. Gray.  "Phil.  Mag.,"  Oct. — A  short  communication  on 
the  calculation  of  the  virtual  resistance  of  thin  wires  for  rapidly 
alternating  currents.  He  calls  attention  to  a  formula  of  his  which 
Boynton  recently  quoted  in  his  article  on  the  high  frequency  induc- 
tion coil,  but  from  which  he  made  some  incorrect  deductions;  he 
corrects  the  error  and  shows  that  the  formula  is  only  approximate. 

EFFECT  OF  GASES  ON  DISCHARGES.  Wesendonck. 
"Wied.  Ann.,"  65.  p.  553;  abstracted  in  the  "Elek.  Zeit.,"  Oct.  6.— 
It  has  been  stated  that  high  chimneys  are  seldom  struck  by  light- 
ning, which  was  thought  to  be  due  to  the  gases;  he  made  labora- 
tory experiments  from  which  he  concludes  that  the  gases  are  not 
the  cause,  as  they  tend  to  favor  the  spark  discharge  rather  than  to 
hinder  it. 

ELECTRICAL  PROPERTIES  OF  GLASS.  Gray  and  Dob- 
bie.  "Roy.  Soc.  Proc,"  63,  p.  38;  abstracted  at  some  length  in  "Sci- 
ence Abstracts,"  July. — Descriptions  of  experiments  undertaken  to 
determine  the  circumstances  which  affect  the  conductivity  and  spe- 
cific inductive  capacity  of  glasses.  Their  experiments  seem  to  show 
that  when  the  composition  approaches  to  a  definite  chemical  com- 
pound the  glass  has  a  high  resistance. 

ELECTRICAL  RESISTANCE  OF  METALS.  Liebenow. 
"Science  Abstracts,"  July.— .\  long  abstract  of  his  article  which 
was  noticed  in  the  "Digest"  last  year, 

ROENTGEN  RAY  THEORY.  Walter.  "Wied.  Ann.,"  p.  74; 
abstracted  in  Lond.  "Elec.  Rev.,"  Oct.  7.— He  claims  that  the  adop- 
tion of  the  wave  form  is  by  no  means  universal;  he  assumes  that 
Rontgen  rays  are  composed  of  the  same  particles  as  cathode  rays, 
after  they  have  completely  lost  their  electric  charge  by  their  impact 
on  the  anti-cathode.  Measurements  showed  that  the  ratio  of  the 
charge  to  the  mass  of  a  cathode  particle  is  about  a  thousand  times 
as  great  as  the  same  ratio  in  the  electrolytic  ion. 

ROENTGEN  RAY  APPARATUS.— "Elek.  Zeit.."  Oct.  6.— A 
number  of  illustrations  of  recent  forms  of  apparatus  made  by  a 
German  company. 

CATHODE  RAYS.— "Elek.  Zeit.."  Oct.  6.— An  abstract  of  a 
paper  read  before  the  Hungarian  .\cademy  of  Science,  in  which 
the  author  (the  name  is  not  given)  gives  a  proof  that  the  magnetic 
and  electric  deflections,  and  therefore  also  the  velocity  of  the  rays. 
may  be  changed  by  electrical  influences. 

DARK  CATHODE  SPACE.  Wehnelt.  "Wied.  Ann.,"  65.  p. 
511;  abstracted  in  the  "Elek.  Zgit.."  Oct.  6.— He  shows  that  this 
space  is  not  like  a  poor  conductor   but  like  a  perfect  dielectric 

CIRCULATION  OF  G.\SES  IN  CROOKES  TUBE.  Swin- 
ton.  "Phil.  Mag.,"  Oct.— Reprints  of  his  two  Physical  Society  pa- 
pers, abstracts  of  which  were  noticed  in  the  "Digest"  June  25.  on 
the  "Circulation  of  the  Residual  Gaseous  Matter  in  a  Crookes 
Tube." 

PHOSPHORESCENCE,  Jackson.  "Phil.  Mag.,"  Oct.— A  re- 
print of  a  long  Brit.  Assn.  paper. 

ZEEMAN  EFFECT.  Preston.  Lond.  "Elec.  Rev.,"  Oct.  7.— 
The  beginning  of  a  long  abstract  of  his  Brit.  Assn.  paper  in  which 
he  described  experiments  showing  the  visible  separation  of  the 
lines  into  triplets,  which  he  was  the  first  to  accomplish. 

MAGNETIZATION  OF  CYLINDERS.  Holborn.  "Berlin 
Akad.  Sitzber.."  10,  p.  150;  abstracted  briefly  in  "Science  Abstracts," 
July. — He  endeavored  to  find  the  situation  of  the  poles  in  a  mag- 
netized iron  cylinder  under  various  circumstances.  For  a  cylindri- 
cal magnet  15  cm  long  the  distance  between  the  two  poles  varies 
between  10.8  and  13.7  cm.  or  between  72  and  91  per  cent,  of  the  to- 
tal length.  As  the  field  increases,  the  distance  between  the  poles 
first  decreases  and  then  increases  again. 

ALTITUDE  AND  TERRESTRIAL  MAGNETISM.  Rijcke- 
vorsel  and  Bemmelen.  Lond.  "Elec.  Eng.,"  Oct.  7. — A  brief  ab- 
stract of  their  paper  read  before  the  recent  conference  on  terrestrial 
magnetism,  describing  investigations  with  the  influence  of  altitude 
above  tlie  sea  on  the  elements  of  terrestrial  magnetism.  The  ex- 
periments covered  a  period  of  two  years,  and  were  made  on  the 
Righi,  one  of  the  .Mps.  They  conclude  that  they  consider  it  proved 
that  if  there  is  any  influence  of  the  altitude  it  is  so  exceedingly 
small  that  it  can  hardly  be  detected  with  present  surveying  instru- 
ments, and  it  is  therefore  quite  unneces,sary  to  take  altitude  into 
account  in  magnetic  surveys;  if.  however,  it  should  be  found  that 
there  should  be  such  influence,  it  is  more  likelv  to  be  an  increase 
of  the  vertical  forces  with  the  altitude  than  anything  else. 

TERRESTRIAL  MAGNETISM.  Schuster,  "Phil.  Mag,."  Oct, 
— He  discusses  the  possible  eflfects  of  solar  magnetization  on  the 
periodic  variations  of  terrestrial  magnetism. 

rNTERN.'\TIONAL  MAGNETIC  CONFERRNCE.-Lond. 
"Engineering,"  Oct.  7. — Brief  abstracts  of  the  papers  read,  some  of 
which  have  already  been  noticed  in  the  "Digest." 
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ROENTGEN  RAY  NOTES.  Rollins.  -Elec.  Rev.,"  Oct.  19.— 
A  continuation  ol  his  notes.  He  calls  attention  to  the  harmony 
between  tubes  and  generators,  claiming  that  the  maker  of  the  tube 
should  know  the  kind  01  generator  w'ltn  which  it  is  tu  be  used,  anc 
alter  the  tubes  have  been  adjusted  they  should  not  be  used  on  any 
other  generator.  The  use  01  Rontgen  light  tubes  for  spectrum  an- 
alyses IS  briehy  referred  to.  He  points  out  some  advantages  of  the 
use  of  high  e.  m.  f.;  with  his  large  machine,  containing  sixteen 
plates  6  leet  m  diameter,  he  found  that  radiant  energy  could  be 
produced  ot  the  wave  length  required  for  Kuntgen  light,  with  a 
vacuum  so  low  as  to  be  equal  to  the  resistance  01  one-sixteenth  of 
an  inch  of  air  on  this  generator;  this  is  an  advantage,  as  it  is  easier 
for  makers  to  furnish  tubes  with  low  than  with  hign  vacua;  he  rec- 
ommends such  generators  where  portability  is  not  important.  To 
dry  the  air  in  the  enclosures  around  influence  machines  he  recom- 
mends circulating  the  air  by  jjassing  it  over  the  chloride  of  lime  by 
means  of  a  blower. 

RADIOLrK.\l:'H  TUBES.— "Sc.  Am.  Sup.,"  Oct.  22.— A  transla- 
tion of  an  illustrated  article  from  "La  Nature,"  describing  Villard's 
tube,  which  is  regenerated  by  means  of  hydrogen,  entering  through 
a  platinum  rod,  as  has  already  been  described  in  the  "Digest." 

CIRCUIT  CONTROLLER  FOR  VACUUM  TUBE  LIGHT- 
ING. Tesla  system.  "Elec.  Rev.,"  Oct.  19. — A  reprint,  with  the 
illustration,  of  his  recent  patent  for  such  a  device. 

ALGEBRA  OF  ELECTRICITY.  Hellick.  "Elec.  Eng'ing," 
Sept. — The  beginning  of  an  elementary  article  intended  for  begin- 
ners; the  present  portion  refers  to  the  electrical  units. 

Eiectro-Chemistry  and  Batteries. 

PHOSPHORUS.  Kershaw.  Lond.  "Elec.  Rev.,"  Oct.  7.— A 
short  article  on  the  electro-thermal  process  of  the  manufacture  of 
phosphorus.  After  some  brief  historical  notes  he  describes  very 
bnehy  the  Readman-Parker  process,  which  is  in  use  at  Oldbury  and 
at  Niagara.  Natural  phosphates  are  heated,  intimately  mixed  with 
carbon  and  a  suitable  flux,  in  the  electric  furnace,  by  means  of  a 
current  passing  between  carbon  poles;  the  heat  is  due  to  the  resist- 
ance and  not  to  the  arc.  The  furnaces  are  small  and  capable  of 
yielding  1.5  cwt.  of  phosphorus  per  day;  the  process  is  continu- 
ous; between  80  and  90  per  cent,  of  the  phosphorus  contained  in 
the  raw  materials  is  extracted;  the  Niagara  works  use  300  horse- 
power. This  process  is  now  established  in  four  countries,  and  is 
replacing  the  chemical  process.  In  considering  the  future  of  the 
industry  he  calls  attention  to  the  fact  that  most  of  the  phosphorus 
is  used  in  the  match  industry,  and  as  there  is  a  movement  now  to 
m.ake  matches  without  phosphorus,  the  phosphorus  industry  is  at 
present  in  a  very  unsettled  state. 

ELECTRO-UEPOSITION  OF  SILVER  AND  ITS  SEPA- 
RATION FROM  COPPER.  Kuester  and  Steinwchr.  "Zeit.  f. 
Elektrochcmie,"  4,  p.  541;  abstracted  briefly  in  "Science  Abstracts," 
July. — By  following  the  usual  published  instructions  the  resuhs 
were  uncertain  and  unsatisfactory;  these  instructions  err  in  requir- 
ing a  certain  current  density  instead  of  a  constant  voltage;  for  a 
good  precipitation  it  is  essential  that  the  voltage  should  not  exceed 
a  certain  value;  over  100  experiments  were  made  to  find  the  most 
suitable  conditions  and  it  was  found  that  perfect  precipitation  was 
obtained  when  the  solution,  whose  volume  was  about  150  cb  cm, 
containing  about  0.5  gram  of  silver,  is  mixed  with  i  or  3  cb  cm  of 
nitric  acid  of  1.4  sp  gr  and  5  cb  cm  of  alcohol,  the  e.  m.  f.  being 
kept  constant  at  1.35  to  1.38  volts  for  six  to  eight  hours;  excellent 
results  were  then  obtained  in  the  analysis  of  an  ordinary  coin. 

ELECTRO-DEPOSITION  OF  I.RON.  —  "L'lnd.  Electro- 
chcm.,"  7,  p.  20;  abstracted  in  "Science  Abstracts,"  July.— The 
metal  may  be  easily  obtained,  either  as  a  powder  or  as  dense  and 
hard  as  tempered  steel;  the  dense  product  contains  a  large  amount 
of  occluded  hydrogen.  For  producing  the  powder  the  citrate  or 
oxalate  of  iron  is  preferred,  but  the  current  density  must  be  care- 
fully regulated.  For  the  dense  deposit. sulphate  of  iron  is  almost 
always  used.  Tlie  presence  of  chlorides  should  be  avoided,  as  the 
metal  will  oxidi/c  rapidly;  the  sulphate  solution  should  be  neutral, 
and  should  be  mixed  with  some  sulphate  of  ammonia,  sodium  or 
magnesium;  the  current  density  varies  from  0.15  to  0.45  ampere  per 
.s().  dcm.,  and  the  voltage  is  i  to  1.3. 

INDUSTRIAL  SEPARATION  OF  COPPER.  Neumann. 
Lond.  "Lie'-.  Rev.,"  Oct.  7.— An  abstract  ol  the  paper  noticed  in 
the  "bigtsl"  Feb.  S  and  19. 

ELECTROLYTIC  CONSTRUCTION  OF  FLEXIBLE. 
ELASTIC  liODlKS.— "Elck.  Anz.."  Oct.  2.— A  note  describing  a 
|,ror.-vH  (if  Kruii?er.  To  obtain  greater  flexibility,  repeated  eleclro- 
I  '     '         ,  .  II,   w'hich  is,   for  instance,   graphite, 

I   |..irlially  or  entirely.      If  the  bfidies 

;,,,     ,.,    ,,Ki  ..■.   ..     ■  .       .-.^eal  elasticity,  layers  of  wires,  baixls, 

etc.,  are  wound  around  the  first  deposit,  after  which  more  metal  is 
deposited. 

F.LI-XTRIC  CURPFNT  IN  ORGANIC  CIIKMISTKY. 
Smith.     "Science,"   "  \  reprint  of  liis  A.  A.  A.  S.  paper. 

The  fir^t  part  it  an  1)  'nmary  of  the  «ubjert  of  elertrochem- 

islry  in  Kcncral;  the  '  nrKanic  rheniislry,  with  special 

reference  to  the  cl.i  '     of     Kolbr  and  lalrr  dcvilnp- 

nirnls;   ht-  1    un    |. m    future,   ktaliuK  that   the   sketch 

which  he  ;  b*-  n-K.-irrhd  as  merely  the  bcKiiminKB  of  elec- 

frolynit  'if    .. ,  I.irlie'i. 

ALKALI  PROCESS— "Ensr.  and  Min,  Jour.."  Orl_  is.  A  note 
stating  that  a  dividend  WH'  dcrlnrrd  hv  tin-   Culnrr  Krllm-r    Alkali 


Company  of  Great  Britain  during  the  first  six  months,  which 
shows  that  it  has  earned  a  profit  from  the  start.  (This  company 
uses  the  electrical  process.) 

Units,  Measurements  and  Instruments. 

MAGNETIC  HYSTERESIS  AND  FOUCAULT  CUR- 
RENTS. Niethammer.  "Elek.  Zeit.,"  Oct.  6.— The  first  half  of 
an  article  calling  attention  to  the  differences  obtained  in  making 
measurements  of  hysteresis  by  the  usual  method  and  by  means  of 
the  alternating  current.  He  divides  the  apparatus  into  two  classes, 
one  in  which  the  iron  is  magnetized  and  de-magnetized  lineally  (as 
in  transformers)  and  those  in  which  the  iron  is  magnetized  cycli- 
cally in  all  directions,  as  in  revolving  fields.  For  the  designing 
engineer  it  is  important  to  know  whether  the  magnetic  coefficients 
for  permeability  and  hysteresis,  which  are  found  for  one  kind  of 
magnetization,  could  be  applied  directly  for  another  kind  of 
magnetization;  all  difficulties  are  overcom.e  if  the  permeability  and 
iron  losses  are  measured  by  a  method  in  which  the  iron  is  subjected 
to  the  same  processes  as  in  the  apparatus  to  be  constructed;  the  re- 
sults obtained  by  the  magneto-static  methods  with  ballistic  galva- 
nometers, etc.,  can  therefore  be  applied  directly  only  for  the  calcu- 
lation of  the  fields  of  dynamos;  for  alternating-current  apparatus 
the  measurements  must  be  made  with  the  wattmeter  or  by  a  cal- 
lorimetric  method;  moreover,  it  is  not  right  to  use  the  first  mag- 
netization of  the  samples  of  iron.  In  all  his  measurements  he 
therefore  determined  the  iron  characteristic  and  permeability  curve 
from  the  maximum  magnetizing  forces  and  inductions  which  form 
the  points  of  a  succession  of  hysteresis  curves,  obtained  with  the 
use  of  alternating  currents.  The  curve  obtained  in  this  way  and 
that  obtained  in  the  usual  way  are  shown;  the  characteristic  for  the 
alternating-current  magnetization  is  appreciably  lower;  for  the 
same  H  and  for  B  =  3000  the  difference  is  23  per  cent.,  for  B  = 
5000  it  is  12  per  cent.,  for  10,000,  8,  and  for  13,000.  7  per  cent.  The 
curve  form  of  the  voltage  does  not  affect  the  magnetization  and 
permeability;  when  the  curves  are  decidedly  unsymmetrical — that 
is,  rising  more  rapidly  than  they  fall,  due  to  hysteresis — it  is  shown 
that  the  determination  of  the  magnetization  curve  can  only  be  ac- 
complished properly  by  the  use  of  alternating  currents;  electro- 
dynamometric  averages,  such  as  are  used  by  Steinmetz  in  his  papers 
on  alternating-current  phenomena,  may  lead  to  entirely  incorrect 
results:  if  the  current  curve  is  unsymmetrical  and  quite  pointed  the 
induction  will  be  very  high,  while  if  it  is  flat  then  the  induction 
will  be  lower  and  the  Foucanlt  current  losses  are  appreciable.  He 
shows  that  Steinmetz's  hysteresis  coefficient  is  decidedly  not  con- 
stant; between  B  =  1000  and  gooo  a  mean  value  can  be  used,  but 
below  1000  or  above  10,000  the  Steinmetz  equation  is  not  permis- 
sible: the  Steinmetz  index,  T.6.  varies  in  general  between  1.7  and  1.9 
for  B  less  than  1000.  or  .greater  than  8000.  and  for  values  between 
TOGO  and  Sooo  between  i.,s  and  1.7:  he  urges  th;it  when  the  Stein- 
metz coefficient  is  given  it  should  be  added  what  induction  is  re- 
ferred to.  To  say  that  the  work  of  hysteresis  is  proportional  to 
the  number  of  cycles  is  not  exactlv  correct:  moreover,  ajiparatus 
will  heat  from  40°  to  50°.  and  with  increasing  temperature  the  hys- 
teresis diminishes;  for  soft  wrought  iron  and  /?  r:  3000  to  14.000 
and  for  to°  C.  it  is  about  I  per  cent.,  the  average  for  the  ordinary 
load  being  a  diminution  of  4  to  5  per  cent.;  with  increasing  temper- 
ature the  permeability  also  increases  about  1.5;  to  i  per  cent,  for  B  — 
4000  to  10,000:  long  heating  iif  over  100°  C.  makes  the  iron  poorer 
by  about  5  per  cent,  to  to  per  cent.;  the  Foucanlt  current  losses 
also  diminish  with  increasing  temperature:  fnr  10°  difference  the 
variation  is  about  5  per  cent..  Turning  or  filing  the  i>latcs  after  as- 
sembling should  in  all  cases  be  avoided:  in  a  oontinuous-currcnt 
armature,  for  instance,  the  iron  losses  were  thereby  increased  1.5 
to  2  times. 

GALVANOMETERS.  Ayrton  and  Mallior.  "Phil.  Mag.."  Oct. 
— .\  reprint  of  their  long  third  paper,  read  before  the  Physical  So- 
ciety, an  abstract  of  which  was  noticed  in  the  "Digest"  June  18. 

ELECTRO-DYNAMOMETER  IN  SHUNT.  Wicn.  "Science 
Abstracts."  July. — An  abstract,  with  the  forniul;is.  of  an  article  on 
the  use  of  shunts  with  electro-dynamometers. 

MEASUREMENT  OF  PIIASE  DIFFERENCE.  Rossi. 
"Science  .Mislracls."  July. — The  beginning  of  ;iii  illuslr.Tlcd  .■ibstrnct 
of  the  article  noticed  in  the  "Digest"  Mav  21. 

MEASURING  THE  CAPACITY  Of  CAIU.E.S  WHEN 
LAID. — Lond.  "Elec.  Rng.,"  Oct.  7. — Brief,  illustrated  descrip- 
ti<ins  of  several  methods. 

CAPACITY  OF  C0NDI':NS1':RS.  Lori.  "Accad.  I.incri. 
Alt!.,"  7,  p.  i.w;  abslraded  in  "Science  Abstracts,"  July.— He  de- 
scribes rese.'irchcs  made  to  find  out  whether  anything  analogous  to 
iiiagnetic  hysteresis  occurs  wlii'ii  .i  condenser  is  gr.iilu.illy  charged 
;iiid  discharged.  He  fouiid  lli;it  llicrc  is  no  evidence  of  such  elec- 
trical hysteresis. 

ANAF.YSIS  C)h'  PI'.RIODIC  CURVES.  Weiss.  "Rev.  Gen. 
lies  Sc.,"  .Sept.  15. — An  article  describing  the  application  of  llie 
Herniann  process    which  applies  to  periodic  curves  in  gcner.il. 

NATIONAL  PriVSirAI.  I.AH*  )K  A  Tt  )RY.— Lond.  "Elec." 
r)cl.  7.—  .A  reinint  of  llir  reiiort  of  the  cominillee  .ipiioinli'd  by  the 
Hritivh  'iVeaslirv  to  in(|iiire  into  iIk'  desii  .diililv  of  eslablishing  such 
a  laboratory.  The  coniniillce  makes  ilie  following  1  ccomincnda- 
tioiis:  That  smh  an  iu'^liliilion  should  he  founded  for  sland.irdiz 
iiig  an<l  verifying  invtrunicnts.  for  testing  materials,  and  for  deter 
iiilninK  physical  coiisiaiits:  the  Roval  Society  should  control  it  and 
nomiiiale  the  Boveriiing  hodv.  with  the  secretary  of  the-  Hoard  of 
Trade  .it  an  ex  ofTirio  member.  The  subject  is  iliscussed  in  the 
lrarliii)(  editorial. 
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EFFECT  OF  WWE  FORM  ON  CAPACITY  AND  IN- 
DUCTANCE MEASUREMENTS.  Weber.  "Annal.  Phys. 
Cheni.,"  63,  p.  366;  abstracted,  with  some  of  the  forimilas,  in  "Sci- 
ence Abstracts,"  July. — In  measuring  capacities  and  inductances  al- 
ternating currents  are  often  used,  with  tlie  assumption  that  they  are 
of  the  simple  sine  form,  but  this  assumption  is  in  most  cases  incor- 
rect; he  endeavors  to  determine  in  how  far  the  measurements  may 
still  be  considered  valid.  He  gives  a  rather  complicated  formula 
for  calculating  the  correcting  factor. 

ALTERNATING  CURRENT  CURVE  RECORDER.  Cal- 
lendar.  "Can.  Elec.  News,"  Oct. — A  reprint  of  the  article  which 
was  abstracted  in  the  "Digest"  Sept.  17. 

ELECTROSTATIC  TESTING  FOR  OPEN  CIRCUITS.— 
Hewett.  "Teleg.  Age."  Oct.  I. — A  description  of  his  methods  of 
testing  at  a  terminal  and  at  a  way  station    of  a  telegraphic  circuit. 

Telegraphy,  Telephony  and  Signals. 

TELEPHONE  CALL  SYSTEM.— "Elek.  Rundschau."  15,  p. 
07;  abstracted  in  "Science  Abstracts,"  July. — A  brief  description  of 
Stock's  system  to  do  away  with  the  necessity  of  talking  on  the  part 
of  the  operator.  Ip  front  of  the  microphone  at  the  exchange  is 
placed  a  small  trembler,  giving  four  beats  per  second,  which  is  con- 
nected, and  thus  advises  the  subscriber  that  he  is  being  attended  to; 
when  the  operator  is  ready  she  disconnects  this  trembler,  so  that 
when  the  noise  stops  the  subscriber  knows  that  the  operator  is 
ready  to  receive  instructions. 

BLOCK  SYSTEMS  IN  FRANCE.  Walzel.  "Elec.  Tech.." 
Sept.  ,•^0. — .A  long,  illustrated  abstract  of  an  article  from  the  French 
describing  recent  progress  in  the  block  systems  used  on  the  North- 
ern Raihvav    of    France. 


Exhibits  of  Electrical  Interest  at  the  Mechanic   Fair,  Boston. 


VALLEY  TELEPHONE  CO.— "Elec.  Eng'ing,"  Sept.— A 
well-illustrated  description  of  this  independent  telephone  company 
at  Saginaw,  Mich. 

Miscellaneous. 

ENAMELS  FOR  HEATING  APPARATUS.  Saglio.  Loud. 
"Elec.  Eng.,"  Oct.  7. — A  brief  abstract  of  his  paper.  He  made  re- 
searches with  the  properties  of  various  enamels,  and  found  that 
silica,  kaolin,  petalite  and  zircon  make  enamel  infusible  and  insol- 
uble, but  give  it  less  expansiveness:  calcic  phosphate  increases  the 
expansiveness,  gives  it  viscosity  in  fusion  and  a  certain  insolubility; 
cryolite,  fluorspar  and,  above  all,  rutile,  increase  the  expansiveness 
and  the  fluidity  of  the  enamel. 

GUTTA-PERCHA.  Obach.  "Science  Abstracts."  July.— A 
long  abstract  of  his  recent  Cantor  lectures. 

SPECIFICATIONS.  McLaren.  Lond.  "Elec.  Rev.,"  Oct.  7.— 
The  beginning  of  a  reprint  of  a  paper  on  electrical  engineers'  speci- 
fications, referring  more  particularly  to  the  mechanical  engineer- 
ing features. 

VIENNA  EXHIBITION.— "Zeit.  fuer  Elek.,"  Oct.  2.— The  be- 
ginning of  a  report  on  electricity  at  the  Jubilee  Exhibition.  The 
present  portion  refers  to  the  electric  lighting  of  the  exhibition  and 
the  transmission  of  power. 

ELECTRICAL  INSTITUTE.— "L'Energie  Elec,"  Sept.  16.— A 
long,  illustrated  description  of  the  Montefiore  Electrotechnical  In- 
stitute at  Liege,  Belgium,  endowed  by  Mr.  Montefiore;  several 
views  of  the  interior  of  the  laboratories  are  given. 


.ACTION  OF  ELECTRICITY  ON  PLANTS.  Cooke. 
"El'ty."  Oct.  19.— A  long  abstract  of  the  paper  noticed  in  the  "Di- 
gest" last  week.  ,^ 

MARITIME  ELECTRICAL  ASSOCIATION— "Can.  Elec. 
News,"  Oct. — The  reprints  of  the  proceedings  of  the  first  conven- 
tion of  this  association,  including  the  presidential  address  and  the 
reprint  of  a  paper  by  Hamilton  on  electric  gong  buoys,  in  which 
he  gives  an  illustrated  description  of  his  proposed  method  in 
which  the  buoys  arc  connected  by  submarine  cables. 


Book  Review. 


LECTURE   NOTES   ON   THE  THEORY   OF  ELECTRICAL   MEASURE- 
MENTS.   By  Prof.  William  A.  Anthony.    John  Wiley  &  Sons,  New  York; 
i2mo,  vi  -I-  90  pages,  diaRrams.     Price,  cloth,  $i. 
This  work  is  the  puhlication  of  the  notes  prepared  for  the  third-year  classes  of 
ilie  Cooper  ttnion  NiRht  School  of  Science,  of  which  the  author  is  professor  ot 
physics.     It  is  intended  as  a  guide  to  the  student,  who  is  expected  to  take  more 
elaborate  notes  of  the  lectures,  serving  to  give  an  accurate  outline  and  correct 
any    'mportant    misconceptions    in    the    student's    mind.    To    those    getting    up 
similar  courses  the  work  should  prove  a  good  guide,  and  (o  those  having  such 
courses  already  established  it  will  undoubtedly  give  valuable  suggestions.    The 
subject  is  an  extremely  difficult  one  to  teach,  owing  to  its  rather  abstract  char- 
acter and  remoteness  from   practical  evcry-day  applications.     Especially   is  this 
true  of  the  fundamental  derivation  of  the  C.  G.  S.  system  ot  units,  and  any  aid 
to  teaching  in  this  line  is  useful. 


The  twentieth  triennial  exhibition  of  the  Massachusetts  Charitable  Mechanic 
Association,  lasting  from  October  10  to  December  3,  1898.  shows  a  notable 
advance  over  previous  exhibits.  At  one  time  a  food  show  filled  with  the  stands  of 
souvenir  sellers  and  candy  booths,  the  fair  has  developed  until  now  it  is  an 
exhibition  of  great  interest  and  value  to  visitors.  The  most  remarkable  fea- 
ture of  the  present  show  is  the  number  of  electrical  exhibits.  A  few  notes  of 
interest  about  these  are  given  below. 

THE  DIESEL  MOTOR  COMPANY  OF  AMERICA,  11  Broadway,  New 
York,  has  on  exhibition  the  same  motor  that  was  shown  at  the  New  York 
electrical  show  at  Madison  Square  Garden,  and  described  and  illustrated  in 
these  columns  in  the  issue  of  May  28,  1898.  In  its  present  location,  however, 
it  is  not  direct-coupled  to  a  generator,  but  is  belted  to  a  line  shaft  from  which 
several  neighboring  exhibits  are  rim.  It  is  running  on  crude  petroleum,  known 
on  the  market  as  Eagle  fuel  oil.  Mr.  Edward  Puchta,  who  is. in  charge  of  the 
engine,  states  that  the  company  has  decided  to  construct  engines  itself  for 
sale  instead  of  licensing  other  builders,  and  is  about  to  proceed  on  this  plan. 

THE  MAXHAM  ELECTRIC  THIRD  RAIL  COMPANY,  Tremont  Build- 
ing, Boston,  Mass.,  shows  in  operation  an  experimental  model  of  a  new  design 
of  sectional  conductor  street  car  system.  The  mechanism  is  very  simple,  the 
third  rail  being  divided  into  insulated  sections,  below  each  of  which  is  a  sec- 
tion of  similar  length  of  ordinary  round  trolley  wire  supported  on  a  pair  of 
transverse  rock  arms  in  such  a  way  that  it  may  be  tilted  up  against  the  sur- 
face rail  proper,  making  a  crude  form  of  switch.  The  tilting  is  effected  by 
means  of  a  flexible  depressible  rail  at  one  side,  engaging  the  other  end  of  the 
rock  arms  and  depressed  by  a  device  on  the  car.  The  rod  or  wire  switches  are 
also  intended  to  be  used  as  a  conductor  by  means  of  flexible  leads  attached  to 
their  ends. 

THE  GENERAL  ELECTRIC  COMPANY  shows  its  electric  railway  around 
the  world,  which  was  described  and  illustrated  in  these  columns  in  the  account 
of  the  American  Street  Railway  Association  Convention,  which  was  held  in  the 
same  hall.  This  is  supplemented  by  a  few  features  not  shown  in  the  street  rail- 
way exhibit,  consisting  of  a  large  script  sign  of  miniature  lamps,  a  fence  made 
up  of  street  railway  gears  and  pinions,  with  controllers  for  corner  posts  and  in- 
sulators on  the  pickets,  and  other  minor  features.  The  General  Electric  Com- 
pany supplied  all  the  motors  for  driving  the  many  exhibits  throughout  the 
building,  which  were  almost  entirely  motor-driven,  and  several  of  the  large 
generators  for  lighting  and  power  purposes,  and  the  building  is  lighted  entirely, 
with  the  exception  of  the  exhibition  lights,  by  General  Electric  enclosed  arc 
lamps. 

THE  U.  S.  ELECTRICAL  SUPPLY  COMPANY  makes  considerable  of  a 
show,  this  sort  of  fair  being  well  adapted  to  the  display  of  its  wares.  Mr. 
W.  J.  Clarke  is  on  hand  with  the  wireless  telegraph  set  which  was  used  in 
the  New  York  show  at  Madison  Square  Garden,  with  the  submarine  bomb 
blowing  up  a  ship  and  with  the  same  X-ray  apparatus.  He  takes  particular 
pride  in  the  latter,  in  that  there  are  now  in  use  the  same  coil  and  the  same 
Crookes  tube  that  were  used  in  Madison  Square  Garden,  the  two  having  seen 
ser^-ice  of  a  length  equivalent  to  four  weeks  of  ten  hours  a  day.  The  tube  is 
pretty  well  blackened,  but  still  emits  X-rays  plentifully.  It  is  fitted  with  a 
shunt  passed  through  a  chemical  which  lowers  the  vacuum  in  case  the  re- 
sistance becomes  too  high.  Downstairs  the  same  company  shows  a  Criterion 
acetylene  generator,  as  manufactured  by  Messrs.  J.  B.  Colt  &  Co.,  for  whom 
the  United  States  Electrical  Supply  Company  is  acting  agent  at  the  fair,  as  it 
is  also  for  the  Thermo-Eleclric  Company,  of  New  York  City,  the  manufacturer 
of  the  Cox  generators.  The  acetylene  jets  are  shown  in  Ime  with  an  electrical 
incandescent  bulb,  an  ordinary  fish-tail  jet  burning  Boston  gas,  and  some 
Welsbach  mantles,  shown  by  the  Welsbach  Company  in  the  next  booth.  The 
competition  does  the  acetylene  no  harm. 

AMONG  OTHER  EXHIBITS  AND  EXHIBITORS  are  the  Samson  Cord- 
age Works,  of  Boston;  the  Boston  Gear  Works;  the  New  England  Pump 
Company,  showing  ro<ary  pumps  and  gas  engines;  Walter  H.  Foster,  126 
Liberty  Street,  New  York,  showing  a  large  line  of  machine  tools  and  a  motor- 
driven  air  compressor  supplying  several  .pneumatic  tools;  Moore  vacuum  tube 
light;  the  Mason  Regulator  Company,  of  Boston,  showing  automatic  valves  of 
many  styles  and  a  pump  governor  in  action;  the  Ilaydeii  A  Derby  Manufac- 
turing Company;  the  Consolidated  Valve  Company  and  the  Ashcroft  Manufac- 
turing Company,  the  latter  company  showing  a  recording  tachometer,  giving 
on  the  tape  a  time  record  of  the  instantaneous  variations  of  speed  of  the 
shaft  to  which  it  is  belted,  which  in  turn  is  driven  by  a  Diesel  motor;  the  Niles 
Tool  Works,  the  particular  feature  of  whose  exhibit  is  the  American  patent 
pulley  built  up  of  steel-plate  punched  and  stamped  to  shape;  the  Ball  Bearing 
Company,  of  Watson  Street,  Boston,  which  shows  a  line  of  ball-thrust  bearings, 
the  balls  being  maintained  at  a  proper  distance  apart  by  two  collars  with  aper- 
tures through  which  the  balls  bear,  and  journals  in  which  rollers  run  and  are 
maintained  in  alignment,  not  by  pins  through  the  rollers,  but  by  strips  between 
them  and  connecting  to  collars  which  prevent  the  rollers  from  slipping  out 
endwise,  and  Jenkins  Brothers,  who  show,  besides  a  large  line  of  valves,  a  new 
magnetic  lamp  holder,  which  is  described  at  length  in  another  column  of  this 
issue. 

THE  AMERICAN  ELECTRIC  HEATING  CORPORATION,  Cambridge- 
port,  Mass.,  shows  an  extensive  line  of  electric  heating  and  cooking  apparatus, 
as  noted  in  the  description  of  the  Edison  Company's  booth.  The  largest  pieces 
are  two  of  the  company's  large  ranges,  consisting  of  nothing  more  or  less  than 
a  slate  table  on  which  can  be  placed  the  electric  heating  apparatus  and  a  slate 
panel  fitted  with  eight  receptacles  for  the  plugs  of  the  flexible  cords  to 
the  various  heaters.  Below  the  slate  table  is  a  plate  warmer  kept  at  a  moderate 
heat,  iieside  one  of  these  ranges  is  an  electrical  oven,  which  at  the  time  of 
the  writer's  visit  was  doing  good  service  in  roasting  chickens  for  the  restau- 
rant ttpstairs.  A  bewildering  array  of  other  apparatus  includes  the  following 
devices:  A  broiler,  a  small  stove  with  a  switch  for  giving  three  heats,  sad- 
irons, foot  warmers,  heating  pads,  soldering  irons,  glue  pots,  etc.  One  of  the 
newest  and  most  ingenious  things  is  a  portable  heating  coil  shown  in  several 
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forms.  This  consists  simply  of  a  nickel-plated  tube  coiled  into  either  a  spiral 
or  helical  shape  and  containing  resistances,  one  end  of  the  tube  rising  to  a  con- 
siderable height,  the  whole  being  designed  to  be  slipped  down  into  anything 
that  the  user  may  want  to  cook  or  to  heat,  from  a  coffee  pot  to  a  soup  kettle. 
The  simplicity  and  usefulness  of  this  device  are  obvious  at  first  thought.  Be- 
sides the  two  forms  of  coiled  tube  it  is  also  made  up  in  the  form  of  a  flat  disc, 
with  a  vertical  stem  for  the  leading-in  wires,  this  disc  being  more  easily  cleaned 
than  the  other,  but  giving  with  the  same  volume  a  smaller  radiating  svirface. 

THE  WALWORTH  MANUFACTURING  COMPANY,  Boston,  Mass.,  has 
a  booth  strongly  built  of  8-inch  high-pressure  iron  pipe  and  cast-iron  fittings 
made  up  in  the  form  of  arches  and  enclosing  a  space  in  which  is  a  complete 
line  of  valves  and  steam-pipe  auxiliary  brasswork. 

MESSRS.  GEORGE  L.  TYLER  &  CO.,  Boston,  make  an  exhibit  of  gas 
and  gasoline  engines  of  the  Hamilton  type,  one  of  which  is  in  service  running 
a  Keystone  dynaipo,  which  is  exhibited  by  the  Hancock  Equipment  Company. 
of  Boston.    The  dynamo  is  supplying  current  to  a  3-hp  motor  of  the  same  make. 

THE  JOHN  A.  ROEBLINCS  SONS  COMPANY,  Trenton.  N.  J.,  makes 
a  small  exhibit,  which  is  a  permanent  fixture  of  the  Mechanic  Building,  as  it 
is  a  present  to  the  association.  It  is  aJramed  and  glass-covered  panel,  showing 
samples  of  the  various  forms  of  wire  and  cable  and  insulations  made  by  the 
company. 

MR.  JAMES  L.  RUSSELL,  i-o  Summer  Street,  Boston,  the  Eastern  agent 
of  the  various  houses  mentioned  below,  makes  an  exhibit  of  the  products  of 
each.  Among  them  are  the  instruments  of  the  Syracuse  Electrical  Instrument 
Company,  mounted  on  a  switchboard  built  by  the  Shawmut  Fuse  Wire  Com- 
pany, and  in  circuit  with  a  dynamo  made  by  the  Onondaga  Dynamo  Company, 
with  enclosed  arc  lamps  made  by  the  Nowotny  Electric  Company,  Cincinnati. 
The  Philbrick  mast  arm  is  also  sold  by  Mr.  Russell.     (See  illustration). 

THE  AUTOMOBILE  CARRIAGE  EXHIBITS,  which  the  exhibition  man- 
agement hoped  would  be  a  strong  feature  of  the  fair,  were  a  notable  failure: 
that  is.  in  point  of  numbers.  At  the  time  of  the  writer's  visit  there  were  only 
two  makes  of  electrical  carriages— one,  that  of  the  Pope  Manufacturing  Com- 
pany, of  which  two  styles  were  shown,  a  fuller  description  of  which  will  appear 
later  in  these  columns,  and  the  other,  that  of  the  Riker  Electric  Motor  Com- 
pany, of  which  only  a  tricycle  was  on  view.  There  will  be  more  vehicles  from 
this  company  exhibited  later.  Beside  the  electric  carriages  there  is  but  one 
make  of  gasoline  carriage,  that  of  the  American  Motor  Company,  3^  Broadway, 
New  York,  although  several  gasoline  engines  made  for  vehicle  service  are 
separately  shown. 

MESSRS.  BLODGETT  BROTHERS  &  CO..  301  Congress  Street.- Boston, 
show  their  electric  selfwinding  clocks  and  time-dial  service.  The  winding  is 
done  with  any  good  open-circuit  battery  and  a  small  motor  with  three  horse- 
shoe field  magnets,  soft  iron  segments  in  the  armature  and  a  commutator  that 
switches  on  one  or  another  of  the  magnets.  The  time-dial  service  equipment 
consists  of  one  master  clock,  with  a  makcand-brcak  device,  closing  a  circuit 
through  the  actuating  magnets  of  the  various  time  dials  at  predetermined  inter- 
vals, the  escapement  of  the  time  dials  being  of  a  very  positive  character.  A 
large  four-faced  clock,  which  appears  in  the  foreground  of  the  accompanying 
view  of  the  Edison  exhibit,  is  also  the  work  of  Blodgett  Brothers  &  Co.,  as  are 
all  the  main  clocks  in  the  building. 

THE  DEANE  STEAM  PUMP  COMPANY,  Holyoke.  Mass..  shows  pumps 
in  great  number  and  great  variety,  a  few  of  those  interesting  to  central  station 
men  being  a?  follows:  A  duplex  outside-packed  plunger  douhleaclmg  steam 
piiihp  for  high-pressure  boiler  feeding:  a  combined  receiver  and  pump  on  one 
b.-i.c  for  taking  drips  of  condensation,  etc..  and  returning  them  under  high 
prensure:  a  combined  jet  condenser  and  pump,  and-some  "b,ibies"  which  arc 
now  coming  into  use  even  in  small  central  stations  for  pumping  oil  for  auto- 
m.-iiic  oiling  devices.  A  so-called  "sinker"  pump  for  boiler  feeding  in  locations 
where  floor  upace  is  valuable  is  made  hy  the  Deanc  Company  in  consulerablc 
number,  and  shown  in  this  exhibit  in  a  size  which  r>nips  6.-;  gallons  per 
minute,  but  does  not  teem  to  have  found  its  way  into  the  cenlr.al  station  field 
a.  yet.  although  it  »hould  prove  v.iluat,lc  in  many  instances.  That  shown  is 
I,.,1I>  rxtrx  heavy,  sufficiently  so  for  feeding  against  any  commercial  boiler 
I,.r.  „f..,  and  occupies  but  23x27  inches  of  floor  space,  being  t)  feet  high,  with 
„ui»idc  packed,  double  arting  pi.lons.  The  exhibit  is  in  charge  of  Mr.  F.  H. 
Itaye*.  the  New  England  m.anager  of  the  company.     (See  illustration). 

MESSRS,  WHITMAN  &  COl'CTI.  Boston,  make  an  exhibit  as  complilc 
as  (hough  il  were  in  an  inlernalion.il  electrical  or  telephone  exhibition.  With 
,11  .1,,.  .,1,..l.,.nr  !i..i.uinrnt«  shown  the  receivers  are,  of  course,  of  the  new 
l,j,  ,,n  at  the  head  end  to  do  away  with  gap  adjuslmenl 
,„.  ,  .n.  Another  thing  which  attracts  considerable  alien- 
lion  i.  the  ironbon  ulr|.h</ne  for  police  or  fire  patrol  or  electric  railway  line 
•lalion  tttvicf,  This  bo».  which  is  only  7'/5xioJixi7'/5  inches  in  exlern.il  di- 
mensions, and  contains  a  microphone  Iransmiiler  with 
two  cells  of  d-  magneto  generator,  ringer  and  receiver, 
^l,.  .  .  .  i,.n  the  receiver  is  in  place.  The  box 
j,  .  (  the  line  when  the  door  is  closed. 
,„  1  A  Couch  display  a  large  number 
,^(  other  things  noticeable  is  n  hotel 
„p,i  ry  annunciator  (or  ringing  up  and 
I,  p.nei  .  ;.u  iur  plugging  in.  The  sy.trm  is  opernlrd 
„n  i(,r  .  '••.  three  wires  running  to  enrh  sintion.  The 
„P,  •  <  ..  ,„_  exeefit  the  drops  on 
,t,  'is  new  even  to  many 
^j.  '.  Cnneli  inlercommiini 
,^,  •  ,  il  when  the  receiver  Is 
J,,,,  .-.  restored  lo  its  normal 
,„„„,„„.  A  .M  ''«"  shown  with  the  d"or  open  (or 
inspr.ting  II'  "'•  f''"<?  boards,  with  the  new 
rrmovable  front  loi   Au.ng  up.  ari'l  i.                                   '  lalus  are  also  on 

view,  and  a  Urge  amount  of  il  U  in  t'  'o  many  parts  of 

the  building  and  centering  in  the  WhiiTn..., 1.  1 1..      (See  illuslration). 


THE  SPRINGFIELD  ENGINE  STOP  COMPANY,  Springfield,  Mass., 
will  install  a  Columbia  electric  engine  stop  upon  the  larger  Fitchburg  engine, 
but  it  has  not  been  attached  as  yet.  This  is  similar  lo  the  Corliss  electric 
engine  stop,  which  has  been  previously  described  in  these  columns,  the  mech- 
anism being  started  by  means  of  push-buttons  or  automatic  contacts  at  any 
point  from  which  it  may  be  desired  to  stop  the  engine,  a  magnetically  con- 
trolled valve  admitting  steam  behind  a  piston,  which  in  the  case  of  Corliss 
engines  throws  the  trip-toes  to  the  zero-cut-off  position,  but  in  the  case  of  other 
forms  of  engines  closes  the  main  stop  valve. 

THE  FITCHBURG  STEAM  ENGINE  COMPANY,  Fitchburg,  Mass.,  has 
two  engines  in  the  hall,  doing  useful  service  mechanically  as  well  as  displaying 
their  good  points.  The  larger  is  a  single  cylinder  horizontal,  18x36,  rated  at 
ISO  horse-power,  running  at  90  r.  p.  m.,  and  belted  to  a  countershaft,  to  which 
are  also  belted  some  large  General  Electric  lighting  generators.  A  smaller 
engine  of  the  same  type  is  also  in  service,  directly  belted  to  a  generator.  The 
engines  are  fitted  with  the  now  well-known  cam  wrist-plate  motion  and  shaft 
governor,  giving  very  quick  action  to  the  steam  valves  and  an  independ- 
ently driven  exhaust.  A  still  sharper  admission  and  exhaust  is  obtained  by 
double-ported  piston  steam  valves,  and  these  valves  are  slightly  unbalanced  in 
the  direction  of  their  travel  by  the  steam  pressure  acting  on  the  area  of  the 
stem,  holding  them  tightly  against  one  side  of  the  cam,  giving  a  most  beauti- 
fully noiseless  running.  A  neat  attachment  unusual  in  engines  with  positive 
cut-off  is  a  hand  gear  for  manually  operating  the  steam'  valves  in  starting  and 
stopping.  Another  device  insuring  added  comfort  to  the  engineer  is  the  set  of 
bronze  gibs  on  the  crosshead.  Mr.  Fred  Fosdick  makes  good  use  of  the  ex- 
hibit to  point  out  the  merits  of  the  engine.     (See  illustration). 

THE  RIDGWAY  DYNAMO  &  ENGINE  COMPANY,  successor  to'  the 
J.  H.  McEwen  Manufacturing  Company,  Ridgeway,  Pa.,  makes  a  most  useful 
exhibit,  under  the  charge  of  Mr.  J.  L.  Kimball,  63  State  Street,  Boston,  the 
New  England  agent.  The  exhibit  consists  of  a  75-kw  Thompson-Ryan  machine 
generating  125  volts  at  260  r.  p.  m.,  mounted  directly  on  the  shaft  of  a  Mc- 
Ewen 14X14J/2  high-speed  engine.  The  latter  is  fitted  with  a  modification  of  the 
Rites  inertia  governor,  and  the  dynamo  shows  some  recent  modifications,  the 
series  winding  being  now  a  plain  spiral  of  ribbon  wound  into  slots  between  the 
four  teeth  of  which  every  pole  is  composed.  The  flanges  of  the  field  yoke  which 
formerly  covered  the  field  coils  have  also  been  abandoned.  The  series  spiral 
is  offset  one-half  pole  angle  from  the  shunt  winding,  thus  exactly  balancing 
the  distorting  effect  of  the  same  current  in  the  armature.  The  machine  is  also 
fitted  with  a  modification  of  the  reaction  brush  holder,  differing  somewhat 
from  that  customarily  used,  the  face  of  the  holder  against  which  the  brush 
slides  being  almost  radial,  and  the  direction  of  rotation  being  such  as  to  force 
the  carbon  brush  against  this  surface  instead  of  the  contrary,  as  is  customary. 
The  machine  is  wired  to  a  switchboard  built  by  the  Albert  &  J.  M.  Anderson 
Manufacturing  Company,  fitted  with  Keystone  instruments,  and  carries  a  large 
electrical  sign  on  the  roof  of  the  building  at  night  and  considerable  of  a  day 
load.     (See  illustration). 

THE  JANDUS  ELECTRIC  COMPANY  AND  THE  BUCKEYE  ELEC- 
TRIC COMPANY,  Cleveland,  Ohio,  make  a  combined  exhibit  under  the 
supervision  of  Mr.  H.  T.  Edgar,  the  New  England  manager  for  both  com- 
panies, with  offices  in  the  Tremont  Building.  The  Jandus  Company  shows 
seven  complete  arcs,  both  in  the  standard  and  short  lengths,  with  various  styles 
of  globes  and  cases  and  the  latest  improvements  in  the  controlling  mechanism. 
The  latter  consists  of  a  plain  series  solenoid  concentric  with  the  carbon,  the 
spool  serving  also  as  a  dashpot  for  the  plunger,  which  is  its  own  piston.  This 
carries  the  well-known  clutch,  consisting  of  four  knurled  rings  which  grip  the 
carbon.  The  220-volt  lamp  is  now  made  up  in  a  different  form,  the  control 
mechanism  consisting  of  two  solenoids  diametrically  opposite  each  other  in 
the  shell  and  two  dashpots  at  the  other  two  sides  of  the  square,  making  a 
shorter  lamp.  This  lamp  is  shown  in  operation,  taking  two  and  a  half  amperes 
and  drawing  an  arc  seven-eighths  of  an  inch  in  length.  In  the  centre  of  the 
exhibit  there  appears  a  handsome  oxidized-silver  frame,  which  attracts  con- 
siderable attention,  and  the  exhibit  is  yet  to  be  completed  by  the  addition  of 
alternating-current  enclosed  arcs.  The  Buckeye  incandescent  lamps  make  a 
splendid  showing  on  a  large  lamp  board  at  the  back  of  the  exhibit,  and  also 
in  the  candelabra  form,  tipping  the  branches  of  the  antlers  of  one  of  the  most 
perfect  bucks'  heads  that  the  writer  has  ever  seen.  In  the  line  of  new  things  a 
220-volt  lamp  is  shown  with  four  anchors,  two  fastening  in  the  sides  of  the  bulb. 
Many  decorative  and  colored  lamps  are  shown,  with  beautifully  clear  translu- 
cent glass.  The  filament  of  the  lamps  is  a  special  point  of  pride  with  Mr. 
II,  C.  Estabrook,  who  is  in  charge  of  the  combined  exhibit.  It  is  made  of  a 
cclliiloiis  material  derived  from  corn  pith,  and  with  a  final  exhaustion  and 
treatment  in  a  naphtha  compound  the  completed  filament  shows  a  polished 
steel  metallic  finish  that  is  the  envy  of  others  working  in  the  same  line.  It  is 
also  flexible,  but  does  not  sag.     (See  i'lustration), 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  Boston, 
makes  a  most  elabfirate  exhibit  and  follows  the  custom  set  hy  its  associates  in 
New  York  and  Chiengo  in  ronstructing  a  booth  of  a  pleasingly  artistic  archi- 
leclural  design,  and  filling  it  with  rleclric.1!  apparatus  of  a  most  instructive 
characler.  The  exhibit  of  the-liosUin  h'dison  Company  rovers  a  space  42X.S2 
feel,  and  is  housed  by  nn  open  stnictttre  of  columns  and  beams  built  after  the 
design  of  n  Roman  vinery,  painlefl  to  imitate  marble  ami  frrquendy  re-covered 
with  fresh  Alabama  smirnx,  The  structure  is  divided  into  two  sections  joined 
by  an  arch,  and  is  lighted  by  some  4000  incandescent  lamps,  all  fr*>sted. 
Around  the  outside  (see  the  aeeompnnying  illuslration)  are  elrrlrieal  signs 
mnile  up  <tf  l-rp  lamps;  in  lite  nicliwny  are  many  ilrsigns  »if  3  ep  lamps  and  all 
Ihe  olliers  used  in  the  illuniinnlion  are  of  24  candle  power.  One  of  Ihr  two  main 
divisions  is  devoted  lo  cxhihils  of  elcclrical  applications  of  power  and  arc  lighting 
npparnllis,  Ihe  olher  lo  elerlrieal  healing,  conking  and  inrnndeseent  lighling. 
One  of  Ihe  nnvellies  shown  is  a  model  of  an  elerlrieal  liydrani  intended  (of 
motorcarrlnge  service,  consisllng  n(  11  roluinn  carrying  a  heavy  cast-iron  box, 
wllh  n  door  lo  which  cleelrlc  carriage  owners  may  be  provided  with  keys. 
Wiihln  the  box  is  a  prepnymeni  meter,  whirh,  when  Ihe  proper  coin  has  been 
Inserted,  will  give  n  charging  eonnrelion.  A  flexible  cord  is  providrd  to  nllarV 
Ihe  rnrtinge  lo  the  box.  'Hie  innsi  rinhnrale  and  lo  Ihr  visitors  of  Ihe  fair  most 
Inslrucltve    pn^*    '■'    'l""    "''■■I'-    ^ihibil     i-"    Ibr    roitililrle    line    of    rlrrlric    heating 
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and  cooking  apparatus  which  is  exhibited  by  the  American  Electric  Heating 
Corporation,  of  Cambridgeport,  Mass.  A  description  of  this  apparatus  will  be 
found  in  separate  note.  The  exhibit  contains  also  a  full  line  of  Jandus  en- 
closed arcs,  a  complete  line  of  instruments,  including  a  mammoth  8000-ampere 
astatic  Thomson  integrating  wattmeter  in  operation,  a  Wright  demand-meter 
and  a  G.  E.  prepayment  or  coin-in-the-slot  meter.  Another  Thomson  record- 
ing wattmeter  is  shown  in  operation  with  a  lamp  load  to  prove  to  the  uniniti- 
ated a  fact  concerning  which  they  are  rather  skeptical,  namely,  that  the  meter 
does  stop  when  the  current  is  turned  off.  Of  the  large  line  of  apparatus  for 
making  use  of  electric  power  there  is  room  here  for  but  a  brief  list.  Among 
other  things  are  a  Sprague  push-button  elevator  for  house  service;  a  Burton 
liquid  forge;  a  Worthington  house  pump,  with  a  Zinidars  &:  Hunt  float  switch; 
a  Davidson  direct-coupled  fan;  an  Elektron  dumbwaiter;  a  Zeigler  stage  lamp 
and  X-ray  coil;  a  Lundell  summer  and  winter  fan;  a  job  press  driven  by  the 
friction  of  the  motor  pulley  on  the  fly-wheel,  with  a  pedal  for  throwing  off 
this  friction  and  throwing  on  a  brake,  or  vice-versa;  a  Stow  flexible  shaft  out- 
fit with  emery  wheels,  wood  bits,  etc.,  and  a  Singer  sewing  machine  and  Diehl 
motor.  The  company's  methods  of  distributing  current  are  illustrated  by  a 
full-sized  junction  box;  the  operation  of  a  complete  photometer  is  shown,  and 
diagrams  of  the  growth  of  the  business  and  of  the  relative  business  done  in 
Boston  and  in  other  cities  are  mounted  about  the  booth.  On  the  latter  point 
valuable  data  have  been  secured  by  an  extended  line  of  correspondence  carried 
on  by  General  Manager  Edgar,  showing  some  interesting  results.  For  ex- 
ample, the  number  of  incandescent  lamps  installed  per  thousand  people  is 
larger  in  Boston  than  in  any  other  large  city,  being  1232.  The  number  in  New- 
York  per  thousand  of  population  is  859,  and  in  Chicago  730.  This  is  shown 
graphically  by  a  representation  of  the  solar  system,  Boston  being  the  hub  or 
centre,  and  the  other  cities  revolving  around  it,  the  diameters  of  the  various 
planets  and  of  the  sun  being  proportional  to  the  number  of  lights  per  thou- 
sand. Other  diagrams  show  the  growth  of  the  business.  The  horse-power 
actually  furnished  is  given  as  200  for  1887  and  6708  for  189S.  The  number  of 
electric  elevators  has  grown  since  the  year  1890  from  69  to  401,  the  rated  horse- 
power of  such  motors  increasing  in  the  same  time  from  68g  to  4475.  The  in 
crease  in  the  number  of  incandescent  lamps  wired  from  1S86  to  the  present 
time  is  from  4847  to  166,376,  the  number  of  the  company's  customers  at  the 
same  times  being  50  and  5167.  Other  interesting  details  almost  too  numerous 
to  mention  are  shown,  a  novel  one  being  the  projection  of  an  arc  on  a  large 
scale  on  a  screen.  The  arc  is  a  long  flaming  one,  being  an  enclosed  arc  lamp 
with  the  enclosing  globe  removed,  giving  the  colors  of  the  diflterent  parts  ol 
the  flame  most  beautifully.  The  exhib't  is  in  charge  of  Mr.  La  Rue  Vreden- 
burgh,  who  must  be  credited  with  having  prepared  one  of  the  most  valuable 
electrical  exhibits  to  the  public  in  general  ever  shown. 

THE  HOLTZER-CAIJOT  ELECTRIC  COMPANY  naturally  makes  an  ex- 
tensive exhibit  in  a  fair  located  in  the  same  city  as  are  its  home  offices 
and  factory.  The  well-known  line  of  Holtzer-Cabot  apparatus  is  fully  covered 
by  samples.  A  few  of  the  more  recent  novelties  are  as  follows:  The  Ness  auto- 
matic telephone  switch  for  intercommunicating  systems  attracts  simc  atten- 
tion, its  chief  distinguishing  point  being  thai  the  moment  the  receiver  is  hung 
up  the  switch  is  released  and  is  instantly  spring-restored  to  the  proper  normal 
po.sition.  With  all  telephone  apparatus  shown  the  Holtzer-Cabot  metal  cap  re- 
ceiver is,  of  course,  used.  Another  novelty  is  a  direct-geared  motor-driven 
bandage  winder  for  hospitals,  with  a  spring  drive  designed  to  slip  in  case  the 
bandage  beconu-»i  caught.     It    is   fitted   with    flange*;   to   take   bandages   of   any 


ordinary  sparking  coil,  the  armature  and  commutator  of  the  generator  being 
enclosed  and  dustproof.  This  sort  of  igniter  will  certainly  give  much  less 
trouble  than  a  primary  battery,  a  slight  compensating  disadvantage  being  the 
fact  that  the  igniter  requires  a  battery  for  use  in  starting  the  engine,  although 
with   this   limited    use   a    good    open-circuit   battery    should    last    indefinitely. 


The  Product  of  the  Pittsburg  Transformer  Company. 

A  new  concern,  the  Pittsburg  Transformer  Company,  Pittsburg.  1';!.,  has 
entered  the  field  as  a  manufacturer  of  transformers,  and  has  started  the  con- 
struction of  a  line  known  as  Type  "K,"  and  shown  in  the  accompanying  illus- 
trations.   The  new  transformer  is  of  the  core  type,  with  the  windings  on  the 


Holtzer-Cabot  Aitaratus. 

two  long  sides  of  the  rectangle,  this  type  having  the  advantage  that  the  coils 
are  readily  replaceable  in  case  of  trouble  without  separately  withdrawing  and  re- 
placing every  lamination  of  the  core.  All  iron  is  of  rectangular  cross  section, 
and  by  slipping  out  the  short  sections  joining  the  tops  of  the  long  cores  the 
coils  may  be  readily  slipped  off.  Their  insulation  is  not  as  liable  to  be  cut  in 
.simply  slipping  them  onto  a  core  already  built  up,  as  is  the  case  with  trans- 
formers of  the  shell  type. 

The  details  of  construction  embody  considerable  study  and  are  of  no  little 
interest.  The  low-tension  coil  is  wound  nearest  the  iron,  and  is  separated  from 
tlie  higli-tension  coil,  which  is  wound  over  it,  by  a  micanite  plate.  The  long 
coils  of  the  jjriniary  and  secondary  in  close  juxtaposition  for  the  whole  length 
gives  a  small  magnetic  leakage.  The  primary  is  wound  a  little  shorter  than 
the  mould,  giving  a  chance  to  bend  over  the  ends  of  the  micanite  plate,  and 
also  fold  over  the  sheets  of  rolled  paper  that  are  wound  between  the  layers 
of  the  primary,  giving  a  high  insulation  and  long  creeping  distance  between 
layers,  and  particularly  between  the  ends  of  the  layers,  which  are  the  weakest 
points    in    core-type    transformers.     The    secondary    is    made    uji    of    rectangular 


ropyrlj(hl«4,  IWi  by  KImer  CtiicWrlnit, 


KxHiiin  01    iiiK  I30S10N  KuisoN  Company. 


wtdih   lip  In  R  Inrhca,    Tl»r   Knltxcf  Cobot   Cf^mpttny   l«   nlfto   mnklnfr  0   motor 

wtft  fitlrd  In  tiii  •  1   'IrninJ  )nhitrnUtry  toi»U. 

Arv  n  in  Ihc  i  <    iKnltrr,  ci(n«i«ltnK  o( 

B  •f'"i"   ■■'! r  111..KM.F11  K.ii-r.iiMf  lo  he  bcii'invMi   imin  flic  cnjflnc,   with   the 


Hlrip  mnltiplcd  In  nil  h  it  the  mnnll  nIzcn.  The  combined  cniU  arc  hcnvily 
wrapped  with  prc<i<iliiinrd  liipr  nnd  filipprd  onto  llic  core  Itctwreii  fibre  end 
fdfitrii.  'J'hc  tcrinindU  rif  prinmry  iind  nrcundnry  iirc  rrnpcetivi'ly  bnniKhl  f>tt( 
un  opposite  Hide*  o(  ihc  tranfiforincr  lo  ii  lerminul  phile.  where  Ihry  nic  •*i>lr|ered 
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to  the  k'.'itls  which  pass  out  downwardly  through  porcelain  bushings,  four 
leads  being  taken  out  from  the  secondary  to  get  the  proper  series  and  multiple 
connection  outside  of  the  Transformer  case.  The  transformers  with  oil  arc 
tested  between  copper  and  iron,  and  copper  and  copper,  witli  a  pressure  of 
10.000  volts.  The  case  is  of  cast  iron  japanned  to  render  it  mineral-oil  tight, 
the  transformer  being  designed  for  either  oil  or  dry  insulation.  It  is  fitted 
vtith  slotted  lugs,  which  can  be  slipped  over  bolt  heads  to  fasten  it  in  place,  yet 
leaving  it  readily  removable. 

The    transformer    ts    carefully    designed    for    low    iron    loss,    which    the    com- 
pany's tests  show  to  vary  from  2.2  jier  cent,  on  the   i-kw  to  1   [u-r  cent,  on  the 


inghouse  gas  engines  of  all  sizes  were  shown  under  construction.  Gas  engines 
were  also  shown  under  test,  one  engine  coupled  to  a  dynamo  being  intermit- 
tently loaded  to  show  the  perfection  of  the  speed  regulation.  In  the  electrical 
works  the  Knights  were  shown  through  the  main  aisle  of  the  long  shop,  where 
there  were  in  various  stages  of  construclion  the  parts  of  generating  machinery 


Rear  and  Front  Views  of  Type  *'  K  '    Transformers. 


Component  Paris  of  the  Transformer. 


5-kw  size;  also  for  close  regulation,  which  on  inductive  loads  varies  between 
~H  P^r  cent,  and  2  per  cent,  on  the  same  sizes,  respectively,  and  for  low 
temperature  rise  and  consequently  considerable  overload  capacity. 

The  company  also  puts  out  for  the  protection  of  the  transformer  an  all-porce- 
lain single-pole  primary  fused  terminal. 


The  Visit  of  the  Knights=Templar  to  the  Westinghouse  Works. 


On  Wednesday  and  Thursday,  October  u  and  13.  the  members  attending  the 
Knights  Templar  conclave  at  Pittsburg  visited  East  Pittsburg,  where  those  at- 
tending were  granted  the  fullest  opportunities  of  inspecting  the  works  of  the 


aggregating  in  capacity  an  output  of  about  50.000  horse-power.  A  large  part  of 
this  was  alternating  apparatus,  and  among  the  largest  machines  were  the  fol- 
lowing: A  5000-hp  dynamo  for  the  St.  Lawrence  River  water  power  plant,  a 
jooo-hp  alternator  for  the  Metropolitan  Electric  Supply  Company,  of  London; 
four  1500-kw  generators  for  the  Snoqualmie  Falls  plant,  a  850-kw  generator  for 
the  People's  Light  &■  Power  Company,  of  Newark;  a  750-kw  dynamo  for  the 
United  Electric  Light  &  Power  Company,  of  New  York,  and  four  750-kw  gen- 
erators for  the  Kings  County  Electric  Light  Company,  of  Brooklyn.  Besides 
these  there  were  many  direct-current  machines  and  a  number  of  induction 
motors  of  300  horse-power  and  smaller  sizes,  and  rotary  transformers  of  500-kw 
capacity. 
One  of  the  most  interesting  types  of  machines  was  the  850-kw   rotating-field 


Tin:  Stationary  Armatukk  of   iiie  Newark  Amkrnator. 


Westinghouse  ^L^chine  Company  and  the  Westinghouse  Electric  &  Manufac- 
turing Company.  In  the  former  two  of  the  large  steam  engines  for  the  Metro- 
politan Electric  Supply  Company,  of  J.ondon,  were  assembled  for  tests.    West- 


altcrnalor  for  the  plant  in  Newark,  parts  of  which  arc  shown  in  the  accompany- 
ing illustrations.  This  machine  is  designed  to  be  direct  driven  by  an  engine 
at   90   revolutions,    and    has   So   poles,    the   diameter   at   the   air   gap    being   168 


456 


THE    ELECTRICAL    WORLD, 


Vol:   XXXrr.     No.    i^ 


inches,  the  machine  delivering  two-phase  current  at  a  normal  pressure  of  2300 
volts,  with  a  frequency  of  sixty  cycles  per  second.  The  machine  is,  however,  so 
wound  that  it  will  give  with  full  non-inductive  load  a  terminal  pressure  higher 
by  300  volts,  and  will  also  stand  a  current  output  60  per  cent,  above  the  rating 
for  several  hours.  Both  armature  and  field  are  bar  wound,  the  field  windings 
being  laid  up  edgewise,  the  field  coils  being  noticeable  for  their  shortness. 
The  armature  winding  differs  from  the  customary  continuous  single  winding 
of  the  Westinghouse  Company,  having  two  independent  distributed  lap  wind- 
ings, one  for  each  phase,  with  three  slots  per  hole  per  phase,  the  independent 
groups  of  three  laps  each  being  connected  in  series  with  adjacent 
groups,  there  being  but  two  paths  in  the  whole  winding  of  either  phase.  The 
ampere  turns  of  the  armature  are  small  compared  with  those  of  the  field,  there 
being  but  two  bars  per  slot.  This  gives  the  armature  low  self-induction  and 
low.  reaction  under  inductive  loads,  and  gives  good  regulation  on  motor  loads 
with  low  power  factor.  A  considerable  air  gap  and  an  unsaturated  magnetic 
circuit  are  used  for  the  same  purpose. 

A  Private  Plant  Telephone  System. 

Within  the  last  few  years  there  has  been  remarkable  progress  in  the  adoption 
of  telephone  systems  for  private  plant  use.  In  plants  of  this  character  the  cen- 
tral  station   system  has   always  been   considered   impractical   where   the   service 


The  desk  set  is  neatly  designed  and  very  substantially  constructed.  The  plug 
switch  consists  of  a  series  of  jacks  compactly  mounted,  to  which  the  direct 
lines  from  the  instruments  in  the  bookkeepers'  department  arc  connected. 
Each  desk  in  this  department  (Fig.  3)  is  furnished  with  a  long  swinging  arm 
telephone  and  a  plug  switch  connected  direct  with  each  instrument  on  the 
main  floor. 

In  this  system  the  user  is  not  required  to  first  call  an  operator  at  a  central 
office,  but  completes  the  calling  circuit  to  the  station  desired  by  inserting  the 
plug  in  the  corresponding  jack,  regardless  of  where  the  plug  of  the  called  in- 
strument may  be.  The  talking  circuit  is  completed  by  the  person  called  plac- 
ing the  plug  in  the  home  number.  Should  a  user  neglect  to  disconnect  an 
instrument  when  through,  or  fail  to  place  the  plug  in  the  home  station  jack,  it 
does  not  prevent  that  station  from  being  called  by  another  station,  as  is  the 
case  in  ordinary  strap  switch  systems.  Any  number  of  pairs  of  instruments 
may  be  used  simultaneously  without  interference.  The  objectionable  cross-talk, 
so  frequent  in  systems  of  this  kind,  is  entirely  avoided  by  the  peculiar  ar- 
rangements of  circuits. 

Fig.  4  show^s  a  pedestal,  near  the  president's  desk,  with  a  desk  telephone  and 
plug  switch  for  the  office  system  and  a  telephone  connected  with  the  public  ex- 
change. These  pedestals  were  furnished  with  the  private  system,  and  were 
specially  made  to  accommodate  the  public  exchange  telephone  as  well  as  the 
private  iilant  instrument.     The  instruments;  are  of  the  reijular  lonK-dislauce  lype. 


Fig.  I. — Telepho.nes  in  AprLicAxioN  Office. 


Fig.  3. — Bookkeeping  Department. 


was  not  sufficiently  voluminous  to  require  the  constant  attendance  of  an  opera- 
tor, owing  to  the  time  required  for  an  irregular  attendant  to  make  a  desired 
connection. 

•  To  avoid  this  delay  in  small  plants  many  devices  have  been  evolved,  from  an 
ordinary  strap  switch  tr  a  complicated  automatic  switchboard.  One  of  the  most 
ihornughly    practical    and    reliable    systems    is    the    intercommunicating    system 


and  in  cities  where  independent  public  exchangi?s  have  been  established  the 
private  system  is  connected  directly  with  the  public  exchange,  and  the  separate 
instrument  is  not  required. 

This  system  is  said  to  be  used  in  many  of  the  largest  business  houses  in 
the  principal  cities  throughout  the  United  States,  and  is  being  installed  m  many 
large  residences,  hotels,  public  institutions,  factories,  and  for  connecting  mines. 


FlO.    2.  — POKTADLR   DksK    SkT   AND    PLVQ   SWI ICII. 


MG.    ^. 


-Pkdks'iai.. 


plAccd   on    the   market    tome   lime   akq   by    the    Slrombcrg-Cartiion    Telephone 

^' ' I (L. .,..„.      A   1...,,..   .,„,!  convenient  pinnt   of  tliii  kind 

r    ihr    Vrtt\Ae'n  Cn«   I-iuht   At  Cnfcc 

'  ifvt    in^trnmrnln,    cirnncciitiu    llic 

»m  ihe  mmn  iUHtr  with  ihc  bnokkcrpintt  dcpnrtmcnl   on   the 

I    ihr   officijU   nnA   hvatU   of  dcpartmint^   on    the    ihlnl,    fotiMli 

and  tiil'.t  Hwi  i  dnd  ihc  ba«rrnrnl. 

FIff.  I  is  an  interior  virw  ol  one  of  the  application  office*,  »howln|t  ilx  private 

t    ihrce    Iclrphoncn   connrcicd    wilh    the   public    exchange. 

II  finf.r  i«  furnished   with  an   in«trurncnl   C"n«i«linK   nf  rt 

^    -.- -~    - 1   a   sixty-point   plug   swiUhf   ihown   in   greater   detail   in 

Via.  J. 


milld  nnd  offired.  It  U  claimed  to  have  been  niuNt  carefully  wurkol  uni  iti  nil 
ilM  rJclniU  nnd  when  once  properly  inntnllcd  to  require  but  very  liitir  ntieiiiiuu 
for  innny  ycnrn. 

nicctrlc  Car  ticnter.s. 

The  iK-eompjinyiiiK  illu«tni(i(rn  >ilui»n  iIk  licjitinK  eull  UNcd  in  the  car  hentrrn 
manufncturcrl   by   the  Amrricnn    Klectric   llmtiitK   Corporation,   CnmbrtdueprHi. 

The  healcrn  arc  made  In  ncvcn  difTcrcnt  slucfi  and  foinm.  The  cuhch  (irc  of 
cant  iron,  nnd  while  very  Mrong  In  form  arc  llRht  of  weight.  The  healer  con* 
■)it»   of   two   coils   of    »i)evinl    non-corrosive    wire   in    the    form   of   opcncuiled 
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springs.  These  coils  have  a  stout  asbestos  cord  running  through  their  centre 
from  end  to  end.  An  oblong  frame  of  flat  steel,  provided  with  suitable  pins 
projecting  from  either  side,  furnishes  suitable  supports  for  round-grooved  por- 
celains on  which  the  coils  are  mounted.  The  asbestos  cords  are  drawn  taut 
and  fastened  on  their  respective  sides  to  the  terminal  porcelains  at  either  end, 
to  which  also  the  coils  are  made  secured  independently.  The  asbestos  cord 
furnishes  a  continuous  support  throughout  the  length  of  the  coils,  prevents 
the  possibility  of  the  coil  in  any  manner  getting  out  of  place  and  permits 
the  coil   In  be  put  in   place  and   niaintnine^!   there  \sitlii>ut   tension   on   the   s:ime. 


Rubber  covered  flexible  terminal  conductors  are  connected  to  the  coils  by  good 
mechanical  joints  and  soldered,  the  flexible  conductors  passing  through  porce- 
lain-bushed holes  to  the  outside  of  the  case.  All  heaters  in  a  car  are  designed 
to  be  connected  in  series  in  two  circuits. 

The  company  states  that  the  present  types  of  American  heaters  have  been 
in  continuous  service  for  five  years,  and  have  demonstrated  that  they  may  be 
maintained  with  absolutely  no  cost  for  repairs,  being  practically  indestructible. 


A  Portable  Electric  Safety  Lamp. 


There  has  recently  been   devised  a  portable   electric   safety   lamp   for  use   in 
special  cases  when  an  open  flame  or  even  one  safeguarded,  as  in  the  miner's  , 
lamp,  would  prove  dangerous.    The  combination  consists  of  a  dry  battery  ar- 
ranged to  be  carried  in  a  holder  at  the  belt,  or  in  the 
pocket.    The  battery  is  controlled  by  a  small  rheostat, 
maintaining  an  even  supply  of  current  to  the  lamp  and 
allowing  it  to   burn   with   the   same   brilliancy  during 
/  '\         the  life  of  the  battery.    The  electric  lamp,  connected 

/  y;^:\        to  the  battery  by  a  flexible  cord,  is  the  miner's  lamp, 

FE  11  FH        manufactured  at  the  Edison  Lamp  Works  of  the  Gen- 

M^*'.  .      X,    '  Bffl        eral  Electric  Company.     It  is  of  six  candle  power,  and 

%^'  "   "  ri  ^>i         is  set  in  a  small  white  enamelled  parabolic  reflector, 

provided  with  a  stick  pin  to  allow  it  to  be  attached  to 
the  hat  or  any  part  of  the  clothing.  The  light  is 
strong  enough  to  allow  ordinary  printed  matter  to  be 
read  at  a  distance  of  lOO  feet  from  the  lamp. 

The  combination  is  manufactured  by  Elmer  E.   Mc- 
Intyre,  of  Pittsburg,  Pa.,  and  has  been  found  very  use- 
ful by  gas  inspectors  in  reading  meters  in  dark  cellars;  by  repair  men  exploring 
cellars  and  trenches  for  gas  leaks  and  defective  pipe  connections  or  examining 
gaseous  sewers;  by  miners  and  mine  inspectors  in  gaseous  mines,   where  the 


Tut-  Lami'. 


lamp  and  holder  combined.  Within  the  holder  is  an  electromagnet,  the  poles 
of  which  are  in  the  shape  of  two  bars,  of  rectangular  section,  set  parallel  to  each 
other;  as  illustrated.  When  the  lamp  is  burning,  the  magnet  coils  being  con- 
nected in  series  with  the  filament,  the  holder  is  energized,  and  the  resulting 
magnetic  lines  of  force  emanating  from  the  poles  afford  a  means  of  attaching 
the  lamp  to  any  body  of  iron  or  steel.  It  is  obvious  that  this  device  will  find 
many  uses  in  such  places  as  machine  shops,  where  it  is  frequently  desired  to 
move  a  lamp  quickly  from  place  to  place  around  lathes  and  drills,  for  instance. 


Magnetic  Lamp  Holder  and  Its  Application. 


The  lamp  and  holder  will  fasten  itself  to  any  mass  of  iron  or  steel  in- 
stantly, and  will  remain  in  any  position. 

This  device  will  be  particularly  useful  in  engine  and  boiler  rooms,  in  making 
repairs  on  elevators,  in  boiler  shops,  etc.  It  is  entirely  portable,  and  is 
made  for  Edison,  Westinghouse  and  Thomson-Houston  lamps. 

Messrs.  Jenkins  Brothers,  71  John  Street,  New  York,  are  the  sales  agents  for 
this  novel  device. 


A  Triplex  Electric  Mine  Pump. 


The  flexibility  and  convenience  of  electric  power  application  are  well  illus- 
trated in  the  apparatus  represented  in  the  accompanying  cut.  This  machine 
was  built  by  the  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y.,  for 
"The  William  A"  colliery  of  the  Connell  Coal  Company,  at  Lackawanna,  Pa. 
The  armature  of  the  motor  is  connected  with  the  pump  through  double-reduc- 
tion gears,  the  upper  half  of  the  gears  being  protected  by  shields.  The  motor 
is  ironclad  and  enclosed  in  such  a  manner  as  to  render  it  waterproof. 

The  triplex  electric  mine  pump,  as  built  by  the  Goulds  Company,  requires 
but  occasional  attention  for  oiling,  and  pumps  at  a  uniform  rate  under  all 
conditions,  and  it  is  impossible  for  it  to  "run  away"  when  the  water  is  pumped 


Electric  Safety  Lamp  Lighted. 


Mine  Pump  Driven  Electrically. 


risk  of  explosion  even  from  the  miner's  lamp  is  ever  present;  by  watchmen  in 
powder  mills  and  warehouses  storing  inflammable  oils  and  essences  or  by 
workmen  repairing  oil  and  gas  tanks  or  examining  the  riveting  inside  steam 
boilers.  This  lamp  is  especially  valuable,  as  it  leaves  the  hands  free.  Its 
weight  is  about  2  pounds. 

Magnetic  Lamp  Holder. 

A  unique  incandescent  lamp  holder  is  shown  in   the  accompanying   illustra- 
tion,  the  figure  nt  the  left  being  the  holder  and  that  at  the  right  showing  the 


out.  That  electric  pumping  has  become  permanently  identified  with  mining  is 
evident  from  the  rapidly  extending  use  of  apparatus  of  this  kind.  In  this  par- 
ticular case  the  pump  is  used  to  pump  water  from  the  mine  drift  back  to  the 
base  of  the  mine  shaft.  This  pump  is  especially  adapted  for  going  into  shallow 
cuts,  which  is  a  necessity  in  a  mine  pump  of  this  kind,  and  the  entire  outfit 
is  easily  moved  from  place  to  place.  With  the  pump  and  motor  a  float  is 
placed  in  the  pump,  which  automatically  controls  the  operation  of  the  motor. 
When  the  water  falls  below  a  certain  level  the  current  is  cut  off  and  the 
motor  stops,  and  when  it  rises  the  circuit  is  closed  and  the  machine  again 
starts  up. 
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jFinancial  llntelUoence. 

DIVIDEN'D. — The  directors  of  the  Edison  Electric  Illuminating  Company 
of  Boston  have  declared  a  regular  quarterly  dividend  of  2  per  cent.,  payable 
November  1. 

THE  CHICAGO  EDISON  COMPANY  reports  an  increase  m  gross  earn 
ings  for  the  six  months  ended  September  30  of  20  per  cent.,  and  an  increase 
in  net  earnings  over  fixed  charges  from  11  to  12  per  cent.  The  net  earnings 
do  not  keep  pace  with  the  gross  earnings,  owing,  it  is  explained,  to  the  policy 
of  the  company  of  reducing  the  average  price  per  electrical  unit  to  consumers. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  NEW 
Y'ORK  reports  gross  earnings  during  the  month  of  September  of  $230,123.78,  an 
increase  over  September,  1897,  of  $47.936.71 ;  net  earnings  $88,925.62,  an  increase 
of  $20,042.  The  gross  earnings  for  the  nine  months  ended  September  were 
$2,170,763.50,  an  increase  of  $427,008.98  over  the  corresponding  period  last  year. 
Net  earnings  $908,377.75,  an  increase  of  $142,522,52. 

Special  Cotresponbence- 

New  York  Not»2s. 


offi''*.  of  Thf  Elfcto'cal  World,  ( 
SMurrav  St..  Vew  VoBK   October  S4.  1008       ' 

A  THE.\TRE  P.ARTY,  including  many  well-known  members  of  the  New 
York  electrical  fraternity,  accompanied  by  their  lady  friends,  will  listen  to  the 
opera  of  "The  Fortune  Teller"  at  Wallack's  Theatre  on  Tuesday  evening  next, 
and  afterward  enjoy  supper  together  in  one  of  the  handsome  dining  rooms  of 
the  Waldorf-Astoria. 

MR.  MAXIM  AGAIN  FREE.— The  charges  of  bigamy  and  abandonment 
brought  against  Mr.  Hiram  S.  Maxim  by  a  woman  calling  herself  Helen 
Maxim,  to  which  case  reference  was  made  in  the  last  issue  of  The  Electrical 
WoKLD,  have  been  formally  dismissed  at  Poughkeepsie,  N.  Y.  Mr.  Maxim  was 
discharged  and   released  from   bail. 

AT  A  MEETING  of  the  directors  of  the  Western  Union  Telegraph  Company, 
held  in  this  city  last  Wednesday,  Mr.  Thomas  F.  Clark  was  elected  to  the  office 
of  vice-president  and  as  a  director  of  the  company.  Mr.  Myron  T.  Wilbur  was 
elected  treasurer  to  fill  the  vacancy  occasioned  by  the  death  of  R.  H.  Roch- 
ester, ifr.  Oark  takes  the  place  in  the  directorate  made  vacant  by  the  death 
of  Mr.  J.  W.  Clcndcnin,  and  was  acting  vice-president  prior  to  his  election. 

ELECTRIC  HEATERS  IN  SHOW  WINDOWS.— A  popular  form  of  adver- 
tising is  the  display  of  goods  in  store  windows,  and  anything  that  obscures  the 
view  from  the  sidewalk  necessarily  impairs  the  efficacy  of  such  displays.  In 
the  winter  time,  for  instance,  the  air  within  the  store  frequently  condenses 
upon  the  cold  window  glass  and  obstructs  the  view  from  the  outside,  unless 
some  precautions  arc  taken  to  prevent  such  a  result.  One  of  the  most  con- 
venient ways  to  avoid  condensation  is  to  use  an  electric  heater  in  show  win- 
dows. This  can  be  easily  done  because  most  all  stores  use  electric  light,  and 
the  current  is  on  tap.  Here  is  a  suggestion  for  enterprising  storekeepers  who 
are  bolhered  in  the  winter  time  with  "sweating"  windows.  The  remedy  is 
simple,  as  electric  heaters  arc  now  marketable  commodities. 

MEETING  OF  THE  NEW  YORK  ELECTRICAL  SOCIETY.-The  looth 
meeting  of  the  society  will  be  held  at  the  Pearl  Street  sub-station  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  at  7:30  p.  M.,  Thursday,  October 
17.  Mr.  W.  S.  liarslow,  chief  engineer,  will  make  an  address  on  the  company's 
work,  after  which  a  brief  inspection  of  the  station  will  be  made.  The  rest  of 
the  evening  will  be  devoted  to  a  flying  visit  to  the  substation  "A"  anil  to  the 
I.'nion  central  station  at  I!ay  Kidge.  Special  parlor  cars  will  take  the  mem- 
bers from  the  Pearl  Street  station  to  fiay  Ridge,  and  on  the  return  trip  from 
Hay  Ridge  a  collation  will  be  served  on  the  trolley  cars.  The  Brooklyn  Heights 
Railroad  flompany  has  arranged  to  run  the  parlor  cars  to  the  New  York  end 
of  the  Brooklyn  Bridge  (or  the  convenience  of  the  New  York  members  on  their 
return  home. 

AT  A  RECENT  MEETING  of  the  directors  of  the  Brooklyn  Elevated  Rail- 
road Company  it  was  decided  to  instruct  the  counsel  of  the  company  to  begin 
immediate  proceedings  before  the  Supreme  Court  (or  the  discharge  of  the  re- 
ceiver now  in  charge  of  the  property,  and  place  the  road  on  a  solvent  basis.  The 
reorganiration  of  the  road  is  now  practically  accomplished,  and  at  the  expiration 
o(  (he  regular  thirty  days'  notice  the  bill  of  sale  of  the  road  will  be  made  out 
and  the  property  will  be  sold  by  the  sherifl  at  public  auction,  A  purchasing 
committee  was  appointed  by  the  director*  to  buy  the  properly  for  the  reorgani- 
lalion  committee.  Preiident  Uhlmann  expects  that  the  rcorganirntion  will  be 
completed  and  the  new  company  launched  Into  existence  about  November  15. 
The  new  company  will  he  known  ««  the  Brooklyn  Union  IClevated  Railr.iad 
Company.  The  directors  at  the  same  meeting  discussed  the  plan  of  rlianging 
the  motive  power  of  the  road  from  steam  to  electricity,  and  ordered  the  chief 
engineer,  Mr.  fieorge  B.  Cornell,  10  immediately  obtain  estimates  of  the  cost 
of  fO  equipping  the  road. 

THE  KLEfTRIC  LIGHTING  COMPRTITIf)N.— To  meet  the  low  rales 
m»<l«  by  the  Edison  Company  on  elcciric  current  (or  light  and  power  purposes 
noticed  in  these  notes  In  Th«  Etgci«tr*t.  Wo«ii.  of  October  «,  itVA  the 
United  Electric  Light  A  Power  Company  has  issued  a  new  schedule  pi  reduced 
ralM  applying  to  bill«  (or  current  supplied  alter  October  1,  the  charges  being 
al  (otiowt:  For  retail  Incandescent  and  arc  lighting  the  maximum  charge  [•  15 


iL-nl,s  per  kiloualt  hour  for  i,  2  or  3  lioiirs'  a\i-r.'igc  ilaily  use  of  tliL-  t'it.-it  num- 
ber of  lamps  installed:  and  5  cents  per  kilowatt  hour  for  all  use  in  excess  of 
three  hours'  average  daily  use.  For  larger  loads  with  a  consumption  of  2000-kw 
hours  or  over  each  month  and  two  hours'  average  daily  use  of  all  lamps  con- 
nected the  charges  are  10  cents  per  kilowatt  hour  for  the  first  three  hours  and  5 
cents  per  kilowatt  hour  for  all  use  in  excess  of  tliree  hours'  average  daily  use. 
These  rates  include  the  incandescent  lamp  renewals  and  the  arc  lamp  trimming. 
For  power,  a  maximum  charge  is  made  of  12J/2  cents  per  kilowatt  hour,  with 
discounts  running  from  20  per  cent,  for  a  monthly  consumption  exceeding  100- 
kw  hours  to  50  per  cent,  for  a  consumption  exceeding  1500-kw  hours.  For  pay- 
•ment  within  ten  days  after  the  presentation  of  the  bill  a  further  discount  of  5 
per  cent,  is  made  on  all  bills  of  $500  or  over  and  10  per  cent,  on  bills  of  $1000 
or  over.  The  advertisement  of  these  rates  concludes  with  the  following  state- 
ment, which  puts  the  whole  matter  in  a  nutshell:  "These  prices  are  made  to  en- 
courage the  use  of  electricity  for  domestic  lighting  and  power  purposes  to  the 
exclusion  of  other  methods." 


Buffalo  and  Niagara  Falls  Notes. 


Buffalo,  N.  Y.,  October  31. 1898. 

THE  ELECTRIC  PLANT  at  the  Curtiss  malt  house  at  Black  Rock  is  to  be 
ready  for  use  early  next  month.  It  is  an  innovation  in  this  section,  and  the 
great  malting  interest  will  be  anxious  to  know  how  it  succeeds,  though  there 
seems  to  be  no  doubt  of  satisfactory  work.  Still  Buffalo  is  so  conservative 
that  good  things  have  to  be  thrust  down  the  throats  of  the  people  before  they 
will  accept  them. 

THE  FIF't^H  ELECTRIC  GENERATOR  is  now  in  operation  at  the  Niagara 
Falls  tunnel  power  house,  and  appears  to  be  doing  good  work.  Of  course,  not 
all  of  the  25.000  horse-power  now  available  is  needed,  but  it  is  a  wise  policy 
of  the  management  to  keep  well  ahead  of  the  needs  of  the  business,  and  at 
least  one  generator  will  be  retained  for  an  emergency,  though  the  machinery  has 
now  run  so  long  without  an  accident  of  account  that  it  ought  to  be  established 
now  that  no  difficulty  is  to  arise  on  account  of  the  mere  novelty  of  the  under- 
taking. 

IT  HAS  BEEN  FOUND  that  the  feed  wires  for  the  Lockport  trolley  be- 
tween Tonawanda  and  Lockport  are  not  sufficiently  well  distributed  over  the  line 
to  properly  feed  the  current,  and  more  are  to  be  put  in.  LT^nder  the  present 
arrangement  the  current  from  Niagara  is  taken  to  the  farther  end  of  the  line  at 
Lockport,  where  at  present  the  transformer  station  is  located;  then  the  modi- 
fied current  is  sent  back  over  the  line  and  delivered  at  various  points.  A  trans- 
former station  is  building  at  Tonawanda,  which  will  wlien  finished  meet  the 
return  feed  wires  haH  way  and  obviate  the  difficulty. 

THE  WORK  of  setting  the  new  Buffalo  lighting  station  in  order  proceeds 
slowly.  A  large  room  is  to  be  filled  with  motors,  each  with  generators  at- 
tached, for  the  accommodation  of  sxnoH  power  customers,  and  after  that  the 
small  room  for  the  eleven  transformers  which  are  the  property  of  the  Cataract 
Power  &  Conduit  Company.  These  are  in  position,  but  no  connections  have 
been  made  yet,  and  only  about  half  the  motors  in  the  principal  room  are  in 
place.  With  the  small  force  at  work  on  the  plant  there  is  no  prospect  of  more 
than  a  small  part  of  the  station  being  ready  for  use  right  away. 

THE  KEY  to  the  situation  in  Buffalo,  so  far  as  the  rapid  extension  of  elec- 
tric power  is  concerned,  is  about  to  he  turned  in  the  appearance  of  the  long- 
lookfd-for  apparatus  at  the  Urban  flour  mill.  Work  has  begun,  and  everything, 
it  is  reported,  will  be  completed  and  ready  for  operation  by  November  4. 
With  this  mill  in  operation  by  electric  power  there  is  promise  of  the  other  city 
flour  mills  fallinp-  into  line,  as  all  arc  waiting  fof  it.  The  electric  apparatus  is 
to  be  installed  without  disturbing  the  steam  plant,  and  it  is  even  arranged  so 
that  the  steam  engine  can  be  started  up  and  run  in  connection  with  llu*  electric 
jtower,  if  desired. 


Chicago  Notes. 


ing.  ]■ 


Branch  Offlce  of  THK  Ki.kctkicai.    Worlp,  j 
oao  Monndnock  Hulldii^ 
CmCAOo,  111  .  October  SI,  ifns, 

MR.  SA.MI'I'.l,  IN'SI'1,1..  |ir<>iidnit  of  the  (liic.igo  l'".clisou  (OmiHiny,  gave  a 
tlinncr  at  the  (irand  Pacific  Hotel,  Chicago,  on  .Sattnihiy  evening,  October  l.^. 
in  honor  of  the  returned  employees  of  that  company  who  vohmtecrcd  fi'r  ac 
live  service  during  the  Inte  war. 

THE  HARVAIU)  KLECTKIC  COMPANY,  of  this  .ily.  wishes  lo  deny  n 
report  which  has  been  circuliiled  lo  the  elTicI  lh.it  a  damngc  still  has  been 
brought  against  It  lor  mnnufncluring  a  line  of  telephone  fuse  links  and  blocks. 
It  says  there  is  nothing  in  the  rumor. 

THE  CIIAHI.ES  .MI'NSON  BELTING  COMPANY,  of  Chicago,  has  iniidc 
an  assigninrnl  without  preference  to  the  Chicago  Title  ."it  Trust  Company,  ol 
the  i»timr  clly,  owing  Ui  a  jtldgtnent  recently  entered  iigaiusl  A.  (irnet/iugrr  iV 
Sons  al  Allegheny,  Pa.  The  intlmnle  business  relations  between  that  fn  ui  and 
the  Charles  Mtinson  Melting  Comiiaiiy  miide  the  nssigntncnt  desirable  for  the 
purpose  ol  protecting  the  interests  of  the  business,  which  is  going  on  as  usual 
and  filling  orders  in  the  regular  course  of  trade  and  upon  the  ordinary  terms 
of  credit.  The  company  says  that  the  stock  ol  belling  and  merchandise  on 
hand  and  plant  for  sale  Is  larger  than  usual,  and  that  nil  orders  will  rcccivr 
prompt  attention.  It  is  hoped  thai  the  necessity  lor  the  services  ol  on  as 
lignee  will  be  but  .empornry. 


October  29,   if 
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Washington  Notes, 


Washington,  D.  C,  October  22, 189S. 
THE    TELEPHONE    CONTROVERSY    AS    UNDERSTOOD    BY    THE 

TREASURY  DEPARTMENT.— The  latest  adversary  to  take  issue  with  the 
Chesapeake  &  Potomac  Telephone  Company  in  the  matter  of  its  refusal  to 
abide  by  the  late  law  of  Congress,  fixing  the  maximum  rale  for  the  use  of  a 
telephone  in  the  District  at  $50  per  annum,  is  the  United  Slates  Government 
through  the  Treasury  Department.  The  matter  was  brought  to  the  official 
notice  of  the  Treasury  by  Public  Printer  Palmer,  who  inquired  of  the  depart- 
ment whether  the  provision  in  the  act  of  June  30,  189S,  hxing  the  amounts 
which  may  be  paid  for  the  use  of  telephones  in  the  District  did  not  invali- 
date the  contract  entered  into  by  him  with  the  telephone  company  in  August, 
1897,  for  the  installation  in  the  printing  office  of  a  twenty-five-station  switchboard. 
The  reply  to  this  inquiry  by  Comptroller  Tracewell,  of  the  Treasury  Depart- 
ment, is  emphatic  and  unequivocal.  He  declares  that  the  '"telephone  company 
being  a  corporation  is  a  creature  of  the  law,  is  protected  by  the  I^w  and  must 
obey  the  law.  It  must  furnish  both  Individuals  and  the  Government  the  bene- 
fits of  its  telephone  system,  and  do  this  under  the  rate  of  charges  fixed  by  law 
or  give  way  to  others  who  will."  In  the  special  instance  vi  the  Government 
Printing  Office  the  comptroller  gave  it  as  his  opinion  and  so  decided  "that 
from  and  after  the  taking  effect  of  .he  provision  of  the  law  of  June  30,  189S, 
its  effect  was  to  abrogate  the  contract  set  out,  for  the  prices  therein  fixed  are 
in  excess  of  those  fixed  by  the  law  for  the  use  or  rental  of  a  telephone."  In 
view  of  this  decision,  it  is  understood  that  what  applies  to  the  Government 
I'rinting  Office  of  course  applies  to  all  other  departments  of  the  Government. 
Should  the  telephone  company  refuse  to  abide  by  the  Comptroller's  decision 
with  regard  to  Government  contracts  it  is  the  intention  of  the  department  that 
the  Attorney-General  shall  be  requested  to  begin  injunction  proceedings,  and  it 
is  confidently  believed  that  the  courts  will  sustain  Comptroller  Tracewell's 
views. 

THE  DISTRICT  ELECTRIC  COMPANIES  QUARRELING  OVER  CON- 
DUITS.—An  interesting  point  of  dispute  between  the  United  States  Electric 
Lighting  Company  and  the  Potomac  Electric  Company,  two  rival  corporations, 
has  been  settled,  if  the  opinion  of  the  attorney  for  the  District  is  accepted  as 
authority  in  the  case.  The  cause  of  complaint  was,  as  stated  in  a  communica- 
tion to  the  District  Commissioners  by  Captain  Thomas,  president  of  the  United 
States  Company,  that  the  Potomac  Company  was  utilizing  the  conduits  of  the 
Postal  Telegraph  Company  to  run  in  a  cable  at  Eourteenth  and  F  Streets,  and 
had  connected  up  with  the  same.  Captain  Thomas  stated  that  the  Potomac 
people  had  no  authority  to  make  such  a  connection,  and  if  they  had  he  would 
be  at  perfect  liberty  to  utilize  the  conduits  of  the  Metropolitan  Railroad  Com- 
pany to  run  his  own  cable  down  Four-and-a-Half  Street.  Upon  investigation 
by  the  commissioners  it  was  found  that  in  one  of  the  vaults  under  the  sidewalk 
in  the  west  side  of  Fourteenth  Street  the  brick  arch  to  the  vault  had  been 
broken  through  and  two  cables  brought  through  to  the  opening,  apparently 
from  the  conduit  of  the  Postal  Telegraph  Cable  Company.  These  wires  were 
traced  through  to  the  room  containing  electric  motors  which  operated  the 
elevator  in  the  Wyatt  Building.  The  matter  was  then  referred  to  the  attorney 
for  the  District  by  the  commissioners.  Upon  inquiry  by  tixe  attorney,  the 
Potomac  Company  stated  that  in  November,  1897,  by  reason  of  the  fire  in  the 
plant  of  the  United  States  Electric  Lighting  Company,  the  service  of  that  com- 
pany was  for  a  time  discontinued.  This  discontinuation  seriously  crippled  the 
business  of  the  Postal  Telegraph  Company,  and  in  order  to  guard  against  a 
recurrence  of  this  trouble  the  latter  company  made  application  to  the  Potomac 
Electric  Power  Company  for  connection  with  its  lines,  and  was  at  that  time 
only  able  to  make  connection  through  the  conduits  of  the  Postal  Company  by 
joining  the  two  conduits  at  Fourteenth  Street  and  New  York  Avenue.  In  his 
opinion,  rendered  to  the  District  Commissioners,  Attorney  Thomas  says  that 
the  Potomac  Company  claims  that  it  is  a  joint  owner  of  the  conduit  at  Four- 
teenth Street,  The  attorney  states  that  the  cables  in  it  were  placed  there  with 
the  knowledge  of  the  commissioners.  He  asserts  that,  there  are  two  questions 
involved  in  the  matter:  First,  whether  the  conduit  on  Fourteenth  Street  is 
legal,  and,  second,  whether  it  was  necessary  for  the  Potomac  Electric  Power 
Company  to  have  a  permit  from  the  commissioners  to  make  the  connection 
complained  of.  Attorney  Thomas  decided  in  favor  of  the  company  in  the  first 
question  on  the  ground  that  Congress,  in  a  clause  in  the  efficiency  bill  of  July 
8,  legalized  all  existing  conduits  within  the  fire  limits,  whether  for  electric 
lighting,  telegraph  or  telephone  service.  In  regard  to  the  other  question.  At- 
torney Thomas  says  that  the  controversy  is  reduced  to  the  point  that  the 
I'otomac  Company  made  the  connection  without  a  permit,  but  that  if  Congress 
had  not  legalized  all  the  conduits  the  commissioners  would  have  granted  a 
permit  for  a  hou?e  connection,  and  there  is  now  no  necessity  for  any  action  in 
the  case  by  them. 


St.  Louis  Notes. 


St.  Louis,  Mo.,  October  21,  1898. 

NEW  INCORPORATION.— The  Jopliii  Illuminating  Company,  capital  stock- 
$80,000,  was  incorporated  under  the  laws  of  Missouri  last  week.  Among  the 
leading  stockholders  are  John  C.  Porter,  Harrison  L.  Druminond,  Charles 
Nelson,  John  S.  Dunham  and  Francis  Kuhn.  The  new  corporation  will  manu- 
facture gas  and  electricity. 

THE  LINDELL  RAILWAY  FRANCHISE.— The  bill  granting  a  franchise 
to  the  LindcU  Railway  Company,  and  allowing  it  a  large  number  of  valuable 
concessions,  and  which  passed  the  upper  house  of  the  City  Council  a  few  days 
ago,  was  passed  by  the  lower  branch  this  week,  and  is  now  awaiting  the  mayor's 
signature.    Property  holders  along  the  various  lines  are  making  a  big  fight  on  it. 

UNDERGROUND  WIRES  IN  ST.  LOUIS.— The  stockholders  of  the  Na- 
tional Subway  Company,  of  St.  Louis,  will  meet  on  November  5  to  vote  on  a 
proposition  to  increase  'the  capital  stock  of  the  company  from  $250,000  to 
$-•,000,000.  The  law  compelling  electric  companies  to  place  their  wires  under 
ground  in  that  city  has  greatly  increased  the  value  of  the  company's  property 
and  franchise,  and  necessitated  an  incrtase  in  its  capital. 


COUNTY  RAILROAD  AND  TELEGRAPH  TAXES.-The  following  ab- 
stract of  taxes  levied  against  railroads  and  telegraph  companies  in  St.  Louis 
County  was  submitted  by  the  county  clerk  and  approved  by  the  County  Court 
last  week  and  charged  against  the  county  collector;  Clayton  &  Forest  Park 
Railroad,  $^81.94;  Midland  Electric  Railway,  $540.78;  St.  Louis  &  Suburban  Rail- 
way. $-',551.21;  St.  Louis  &  Meramec  River  Railroad,  $1,336.34;  St.  Louis  & 
Kirkwood  Railroad,  $1,443,93;  Southern  Electric  Railroad,  $1,116.11;  St.  Louis 
County  Street  Railroad,  $11095;  VVestern  Union  Telegraph,  $5M.70,  and  Pacific 
Mutual  Telegraph,  $85.08. 


Pacific  Coast  Notes. 

San  Francisco,  Cal.,  October  17, 1886. 

THE  GRIFFITH  MINE,  located  in  the  State  of  California,  will  soon  be 
electrically  equipped  with  Westinghouse  motors  and  other  apparatus. 

MR.  A.  O.  SCHOONMAKER,  of  New  York,  is  now  represented  on  the 
Pacific  Coast  by  the  Electric  Railway  Manufactures  &  Supply  Company,  548 
Mission  Street,  San  Francisco.  This  company  will  carry  a  full  stock  of  Mr. 
Schoonmaker's  mica,  cut  and  uncut,  segments  and  rings,  for  prompt  delivery. 
■  THE  OAKLAND  MESSENGER,  BURGLAR  &  FIRE  ALARM  COM- 
PANY, of  Oakland,  Cal.,  was  recently  incorporated  with  a  capitalization  of 
$-'0,ooo;  actually  subscribed,  $6000.  Among  the  company's  objects  are  to  build 
and  operate  telephone  and  telegraph  lines,  conduct  a  general  messenger  busi- 
ness, etc.  The  directors  named  are  Albert  Aucker,  Henry  H.  Beck,  Frederick 
Kahn,  Philip  Marx  and  Edward  I.  Wolf. 

THE  SUNSET  TELEPHONE  COMPANY  now  has  in  successful  operation 
its  through  line  from  San  Francisco  to  Portland,  Ore.  On  October  17  at  the 
invitation  of  Assistant  General  Manager  Louis  Glass,  a  number  of  San  Fran- 
cisco business  men  tested  the  capabilities  of  the  line  and  listened  to  the  ex- 
change of  compliments  which  took  place  over  the  wire  between  Mayor  Phelan, 
of  this  city,  and  Mayor  Wood,  of  Portland.  A  quarter-minute  conversation  be- 
tween San  Francisco  and  Portland,  Ore.,  or  Tacoma,  Wash.,  cost  75  cents. 

ELECTRIC  POWER  FOR  FARMERS.-A  movement  is  on  foot  to  have  a 
pole  line  extended  along  the  Sacramento  River  from  the  Sacramento  Gas  & 
Electric  Railway  Company's  Folsom  power  station  for  the  accommodation  of 
farmers  and  others  who  wish  to  use  electricity  to  operate  pumps.  The  pumps 
will  be  used  for  reclamation  of  the  low  lands  along  the  river  and  for  irrigation 
purposes.  An  electric  railway  project  is  also  being  talked  of  in  the  same  con- 
nection. A  company  may  be  organized  in  order  to  work  on  a  large  scale  and 
buy  current  at  cheap  rates. 


Canadian  Notes. 


Ottawa,  Ont.,  October  21, 1898. 

THE  CITY  COUNCIL  of  Hull,  Quebec,  has  decided  to  ask  for  tenders  for 
lighting  the  city  by  arc  lights.  The  tenderers  will  be  asked  to  quote  for  the 
whole  electric  plant,  the  city  to  have  the  right  to  purchase  within  five  years. 

THE  TORONTO  STREET  RAILWAY  COMPANY  is  said  to  be  consider- 
ing the  advisability  of  extending  the  Toronto  &  Scarboro  Railway  from  the 
present  terminus,  at  the  Hunt  Club,  to  the  west  side  of  the  Highland  Creek 
hill,  a  distance  of  7  miles.  A  survey  of  the  proposed  route  has  already  been 
made. 

THE  SHAREHOLDERS  of  the  Montmorency  Electric  Power  Company,  of 
Quebec,  have  ratified  the  action  of  their  directors  in  selling  the  property  of  the 
company  to  the  Quebec,  Montmorency  &  Charlevoix  Railway  Company.  The 
shareholders  of  the  former  company  not  only  receive  for  each  $100  share  of  their 
stock  in  that  company  a  share  of  an  equal  amount  in  the  latter,  but  also  a 
twenty-year  debenture  of  $100  bearing  interest  at  5  per  cent,  per  annum. 

THE  METROPOLITAN  ELECTRIC  COMPANY,  of  Ottawa,  has  pur- 
chased the  immense  Britannia  water  power,  at  Britannia,  in  the  suburbs  of  this 
city.  The  deal  was  completed  last  week,  and  the  amount  involved  is  under- 
stood to  be  over  $20,000.  Mr.  J.  R.  Booth,  the  millionaire  lumberman,  owned 
the  water  power,  the  capacity  of  which  is  estimated  at  about  40,000  horse-power, 
and  he  has  given  a  guarantee  to  the  Metropolitan  Company  that  it  could  ob- 
tain 1500  horse-power  with  but  an  outlay  of  $6000. 

THE  ANCHOR  ICE  trouble  in  the  Ottawa  River  during  the  winter  months 
will  this  season  be  overcome  by  the  Ottawa  Electric  RaMway  Company  by 
means  of  a  large  storage  battery.  The  company  has  heretofore  been  troubled 
with  anchor  ice  getting  in  the  wheels  at  the  power  house.  The  power  has  been 
greatly  reduced  as  a  result,  and  occasionally  there  was  not  enough  available 
power  to  run  the  cars.  The  new  storage  battery  will  act  as  an  auxiliary  and 
as  a  regulator,  and  will  compensate  for  any  drop  in  voltage. 

A  NEW  SOURCE  OF  CARBON  FOR  CARBIDE  FURNACES.-Prof. 
V.  L.  Emerson's  invention  for  the  conversion  of  sawdust  and  saw-mill  refuse 
into  commercial  products  was  tested  this  week  before  a  large  gathering  of  the 
prominent  lumbermen  of  this  district  and  citizens  of  Ottawa,  among  whom 
were  several  members  of  the  Dominion  Government.  Professor  Emerson  says 
that  the  invention  is  a  pre-eminent  success.  The  machine  gets  its  fuel  from 
the  gas  obtained  from  the  sawdust,  so  that  the  process  is  a  continuous  one.  It 
runs  automatically.  First,  the  sawdust  goes  through  a  drying  process  by  having 
all  the  excess  of  heat  contained  in  the  burned  gases  forced  through  the  sawdust 
in  a  drying  kiln.  Then  this  sawdust  is  carried  by  an  elevator  to  the  top  of 
the  retort,  and  by  means  of  an  automatic  feed  is  supplied  to  the  machine  as 
required.  The  retort  is  an  upright  iron  cylinder,  between  15  and  20  feet  high 
and  about  3  feet  in  diameter,  surrounded  by  brickwork.  Within  the  retort  is 
a  scries  of  hoods  on  a  central  hollow  revolving  shaft,  which  has  perforations 
under  the  hoods.  I'hc  various  gasccus  products  escape  through  the  lower  end 
of  the  retort,  where  the  liquid  products  arc  condensed  and  separated,  emerging 
through  two  outlets-  At  one  outlet  passes  ofT  a  wood  creosote  product,  which 
can  be  utilized  for  a  variety  of  purposes,  and  from  the  other  crude  pyrolignc- 
ous  acid,  from  which  can  be  prepared  wood  alcohol,  acetic  acid  and  various 
other  products.  The  gases  pass  through  a  purifying  process,  and  after  being 
highly   heated  arc  forced   through  the  sawdust  as  it  passes  down   the  retort. 
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The  excess  of  gases  passes  into  the  furnace,  supplying  heat,  which  is  practically 
sufficient  to  carbonize  the  sawdust  in  the  retort.  The  carbon  prepared  from 
the  sawdust  passes  out  through  an  opening  for  the  purpose  at  the  lower  end 
of  the  retort.  The  remaining  product  is  a  pure  form  of  carbon,  w^hich,  it  is 
claimed,  makes  especially  pure  acetylene  gas  if  used  in  carbide  furnaces. 


English  Notes. 


(From  Our  Special  Correspondent.) 

London,  October  12, 1898. 

THE  "AROX"  METER. — A  company  is  being  floated  in  this  country  to 
take  over  from  Dr.  Aron  the  manufacture  of  his  meter,  and  has  agreed  to  buy, 
not  only  the  English  patents,  but  among  others  the  German,  Austrian,  French 
and  American  ones.  It  is  therefore  quite  probable  that  in  a  few  months  the 
sale  of  this  meter  will  be  extensively  pushed  in  the  United  States.  The  new 
pattern  of  the  Aron  meter  is  very  different  from  the  old  one,  which  has  been 
in  use  for  so  many  years,  chiefly  in  Germany.  Although  essentially  a  clock- 
work meter,  it  is  now  self-winding,  and  a  device  has  been  added  by  means  of 
which  the  clockwork  and  counting  mechanism  are  both  reversed  every  few 
months,  so  that  any  inaccuracy  in  the  regulation  of  the  clockwork  is  automati- 
cally compensated.  The  instrument  will  be  produced  in  such  quantities  that 
it  will  be  quite  possible  to  compete  with  motor  meters  in  price,  and  it  has  the 
great  advantage  that  there  is  practically  no  inferior  limit  to  its  starting  current. 

tNoTE. — On  page  383  of  The  Electrical  World,  October  S,  were  given  some 
further  facts  regarding  the  proposed  organization  of  an  American  company  to 
handle  the  Aron  meter  in  the  United  States. — The  Editor.] 

THE  LONDON  COUNTY  COUNCIL.— The  London  County  Council  has 
decided  to  purchase  the  whole  of  the  system  of  the  London  Tramways  Com- 
pany for  the  sum  of  £800,000.  These  lines  are  at  present  worked,  by  horse 
traction,  but  I  should  not  be  surprised  to  hear  that,  at  any  rate  on  some  of 
them,  electric  traction  will  be  introduced,  although  the  Council  has  an  amusing 
prejudice  against  the  overhead  trolley.  In  one  instance,  they  have  been 
obliged  to  give  way  in  this  respect,  owing  to  extreme  pressure  having  been 
brought  to  bear  on  them,  and  they  have  permitted  the  introduction  of  the 
trolley  on  about  ij4  miles  of  an  extended  system  on  lines  which  are  being 
completed  in  the  west  of  London  by  the  London  United  Tramways  Company, 
this  i^  miles  being  the  only  section  within  the  area  of  the  Council's  adminis- 
tration. The  London  County  Council  is  also  worrying  about  the  telephone 
question,  although  the  service  in  London  in  point  of  efficiency,  at  any  rate,  is 
equal  to  any  in  Europe  or  America.  The  subscription  rates  are,  it  is  true,  still 
much  higher  than  in  most  countries  on  the  Continent,  although  I  believe  some- 
what lower  than  in  New  York;  but  it  must  be  remembered  that  the  area  over 
which  the  local  scr^-icc  extends  is  an  extremely  wide  one.  The  Council  intends 
to  ask  the  Fostmastcr-Gcntral  whether  he  will  take  the  necessary  measures  for 
the  establishment  of  a  telephone  service  competing  with  that  of  the  National 
Telephone  Company  in  the  metropolis,  and  if  he  will  not  consent  to  do  this 
ihcy  intend  to  apply  to  Parliament  for  the  necessary  powers  to  establish  a 
municipal  system.  Glasgow,  it  will  be  remembered,  has  obtained  a  license 
from  the  Postmaster-General,  and  will  also  apply  for  Parliamentary  powers  in 
the  next  session. 

•  INTERRUPTIONS  TO  ELECTRICITY  SUPPLY.-No  less  than  four 
cases  of  interruption  to  supply  have  occurred  since  last  week,  none  of  theni, 
however,  of  a  very  serious  nature.  The  most  important  occurred  in  London  on 
Friday  night.  The  private  lighting  supply  from  the  City  of  London  Electric 
Lighting  Company's  station  is  divided  into  two  sections— lighting  the  eastern 
and  western  districts  of  the  city.  At  6  o'clock  on  Friday  night  eight  Mordey 
altcrnatorit,  with  Ferranti  coils,  were  running  in  parallel  to  supply  the  we«- 
ern  district,  when  a  coil  on  each  of  two  of  the  machines  broke  down  simul- 
taneously. These  (wo  machines  were  immediately  switched  off  the  bus  bars, 
thus  throwing  the  full  load  on  the  remaining  four  machines,  which,  unable  to 
ftu'nith  the  current  demanded  of  them,  slowed  down  and  got  out  of  phase, 
necessitating  the  whole  of  that  side  of  the  station  being  shut  down.  The  four 
machines  were  immediately  btartcd  and  a  fifth  also  brought  into  synchronism, 
the  various  sub-stations  being  switched  on  one  by  one  as  cacti  successive  ma- 
chine was  paralleled  onto  the  bus  bars.  Thus  the  interruption  in  some  cases 
only  last  ten  minutes,  and  in  none  was  it  longer  than  of  twenty  minutes' 
duration.  Two  ol  the  other  interruptions  were  due  to  short  circuits  on  mains 
in  Sunderland  and  Norwich,  respectively.  In  the  former  instance  it  was  a  con- 
centric cable  on  a  low-pressure  network  that  broke  down  on  Sunday  last,  and 
necessitated  a  stoppage  of  about  half  the  plant  for  two  hours.  In  Norwich  the 
short  circuit  was  due  to  the  buckling  of  a  bare  copper  strip  in  a  bare  strip 
system,  thus  short  circuiting  the  p'^silive  side  of  the  three-wire  system,  and 
pulling  up  the  machinery,  'J'hc  stoppage,  which  occurred  at  a  most  important 
time  in  the  cv'"  '  '■  •■''  ■••^•':i\  hours.  The  fourth  case  was  another  one  of 
those  oft-rccuri  i'>ns,  the  covers  of  three  surface  boxes  having 

been    blown    ou  Fortunately    nobody    was    injured,    ullhuugh 

the  accident  occurred  at  6  o'clock  in  the  evening.  Peculiarly  enough,  the  ac- 
cidents at  Lon'lon  and  Newcastle  were  itmultftneoui  to  within  a  minute,  nnd 
the  )i  occurred  • 


General  Ulevvs. 


The  Telegraph  and  Telephone. 

COLirMR'^S,  OHIO^Thc  Jefferson  St  Warren  Telephone  Company  has 
incf  :'ltal  ttock  from  $10,000  to  |jo,cioo. 

C'  .  OHIO. — The  American  Telephone  &  Telegraph  Company  on 

October  ly  qualified  to  do  bustneti  In  Ohio  by  filing  arliclei  of  Incorporation 
with  the  Secretary  of  Slate. 

U'  The  Eric   Tclegroph   &  Telephone   Company  during  the 

moi.  "Idcd  1094  subscribers  lo  its  system.    This  makes  the  to- 

tal nvirr.t'T  'I  I  ■■uf-'  (.ttom  on  October  1,  38,771. 

COLUMBUS,  OHIO.— Within  the  next  six  months  the  local  system  of  th« 


Union  Telephone  Company  will  be  completely  remodeled  at  an  expense  of  at 
least  $100,000.     Work  will  be  completed  in  from  five  to  six  months. 

MEMPHIS,  TENN. — The  extensions  of  the  long-distance  telephone  lines  in 
the  South  are  progressing  from  this  city  down  to  New  Orleans.  It  may  be 
possible  on  January  i  next  for  Boston  to  "hello"  with  New  Orleans  and  Galves- 
ton, Tex. 

DENVER,  COL. — Colorado  Springs  capital  has  been  interested  in  a  new 
telephone  line  to  be  erected  in  Oklahoma,  $20,000  having  been  subscribed  for 
the  construction.  The  new  company  will  be  known  as  the  South  McAllester 
Telephone  Company. 

LITTLE  ROCK,  ARK.— Articles  were  filed  in  the  Secretary  of  State's  office 
incorporating  the  Grand  Prairie  Telephone  Company,  of  Hazen;  capital  stock, 
$10,000.  George  D.  Foster,  J.  G.  Thweats,  J.  M.  McClintock,  A.  L.  Aydelott 
and  David  Brockway  are  the  incorporators. 

PORTLAND,  ME.— The  New  England  Automatic  Telephone  Company  has 
been  organized  at  Portland  for  the  purpose  of  conducting  a  general  tele- 
phone business,  with  $500,000  capital  stock.  The  officers  are:  President,  Charles 
H.  Adams,  of  Boston,  Mass.;  treasurer,  William  W.  Lowe,  of  Boston,  Mass. 

McPHERSON,  KAN. — McPherson  is  now  connected  with  Salina,  Marion 
and  Newton  by  telephone.  The  line  from  Newton  was  completed  a  few  days 
ago.  The  toll  lines  at  Mcpherson,  Salina  and  Newton  are  all  owned  and  man- 
aged by  local  men,  while  Newton  and  Hutchinson  are  connected  by  the  Bell 
Telephone  Company. 

ASHLAND,  WIS. — Ashland  will  soon  have  two  competitive  telephone  lines 
to  Iron  wood.  The  Wisconsin  Valley  Company's  system  has  been  completed 
to  that  point  for  nearly  a  month,  and  the  Wisconsin  Telephone  Company  is 
rapidly  approaching  that  point.  The  first-named  line  goes  to  Ironwood  by  way 
of  Mellen,  while  the  other  crosses  the  reservation  and  connects  with  Odanah 
and  Saxon. 

OGDEN,  UTAH. — The  Rocky  Mountain  Bell  Telephone  Company  is  build- 
ing a  line  of  No.  8  copper  wire  from  Ogden  via  Boise  City,  Idaho,  to  Portland, 
Ore.,  there  to  connect  with  the  Pacific  Bell  Company's  system,  throughout 
Washington,  Oregon  and  California.  The  probable  extension  of  the  long-dis- 
tance system  during  the  coming  summer,  from  Omaha  to  Salt  Lake,  will  make 
a  continuous  telephone  line  across  the  continent. 

WILKESEARRE,  PA. — A  new  telephone  company  has  been  organized,  and 
within  a  few  montUs  everything  w'ill  be  in  working  order.  It  is  known  as  the 
People's  Telephone  Company  of  Wilkesbarre,  and  the  stock  is  held  by  local 
capitalists,  among  them  John  W.  Hollenback,  George  A.  Bedford,  W.  A. 
Lalhropv  Abram  Nesbitt,  Irving  A.  Stearns,  C.  E.  Stegmaier  and  A.  Markle. 
The  People's  Telephone  Company  agrees  to  supply  residences  with  telephones 
at  the  rate  of  $24  a  year,  and  business  places  at  the  rate  of  $30  a  year,  or  both 
for  $50  a  year. 

FORT  SMITH,  ARK. — The  Pan  Telephone  Company  is  again  operating  its 
plant  in  this  city.  The  resumption  of  the  old  name  comes  about  by  the  sale 
which  was  made  recently.  About  a  year  ago  L.  E.  Ingalls  sued  the  Arkansas 
Telephone  Company  in  the  Federal  Court  here  for  money  advanced  by  him  to 
rebuild  the  plant  of  that  company  in  this  city.  Judgment  was  rendered  against 
the  company,  and  Col.  James  Brizzolara  purchased  the  plant  and  satisfied  the 
judgment.  Col.  Brizzolara  sold  the  plant  to  L.  E.  Ingalls  for  $7500,  and  then 
Mr.  Ingalls  sold  it  to  the  Pan  Telephone  Company  for  $14,950. 

SEDALIA,  MO. — Another  long  distance  telephone  line  is  to  be  constructed 
between  St.  Louis  and  Kansas  City  via  Sedalia.  It  will  be  a  direct  competitor 
of  the  line  now  being  completed,  and  the  result  will  probably  be  a  material 
reduction  of  rates  for  this  city  and  all  other  intervening  points.  The  company 
back  of  the  enterprise  is  composed  chiefly  of  St.  Louis  capitalists,  but  Kansas 
City  parties  will  also  be  interested,  and  another  exchange  for  that  city  is  one 
of  the  possibilities  of  the  near  future.  The  St.  Louis  parties  are  said  to  in- 
clude the  gentlemen  interested  in  the  Wcir-Kinloch  plant  of  that  city.  The 
company's  capital  stock  is  $10,000,000. 

Electric  Light  and  Power. 


MONROE,  LA. —The  City  Council  will  issue  $50,000  bonds  for  an  electric 
light  plant. 

BENNETT,  PA.— On  November  8  the  question  of  issuing  $25,000  electric 
light  bonds  will  be  voted ^on. 

ATI^ANTA,  GA.— At  the  recent  election  in  this  city  the  proposition  for  a 
municipal  electric  light  plant  was  adopted. 

JONESVILI^E,  MICH.— At  a  special  election  to  vole  on  bonding  the  town 
for  $28,000  for  electric  lights  and  water  works,  the  proposition  was  carried  by  a 
large  majority. 

KOKOMO,  I  NO.— The  electric  light  plant  of  the  Citizens  Light  &  Power 
Company,  at  Kokumo,  in  the  liands  of  a  receiver,  by  order  of  court,  will  be 
sold   November  la 

WINONA,  MINN.— The  City  Council  has  decided  to  investigate  the  feasi- 
bility of  the  city  operating  its  own  lighting  plant,  and  has  appointed  a  com- 
mittee lo  report  not  Inter  than  January  i  next. 

IIUTLEK,  INI). —The  town  of  Hudcr  Iuih  purchased  the  electric  light  plant 
in  this  city  owned  by  Henry  Mclnlyre,  the  con.sidcration  being  $8500,  on  such 
terms  tlial  the  town  can  pay  it  out  of  the  profits. 

SOUTH  MILWAUKEE,  WIS.— Tiic  ordinance  passed  by  the  South  Mil- 
waukee  Coninmn  Council  (or  the  purchase  of  the  electric  lighting  plant  by  the 
city  was  returned  to  the  Council  ut  the  meeting  nf  that  body,  with  the  mayor's 
veto. 

CikAND  UAIMD.S,  MICH.— After  quibbling  with  the  lighting  plant  ques- 
tion for  more  than  six  months  the  Common  Council  has  approved  the  contract 
with  the  Chase  Conttruclion  Company  for  a  complete  plant  to  cost  about 
|ij6,ooo. 

ASIIURY  PARK,  N.  J.— A  committee  has  hern  appointed  by  the  Council  to 
look  into  the  cost  nf  installing  an  electric  light  plant  in  connection  with  the 
water  works,  lo  be  owned  nnd  operated  by  the  city.  Mes«r».  Appleby,  Ilnrvry 
and  Kcatur  constitute  the  committee. 


October  29,  1898. 
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YORK,  PA.— The  Martic  Electric  Power  Company,  of  York,  Pa.,  which  has 
purchased  the  Susquehanna  &  Tidewater  Canal,  running  from  Wrightsville, 
York  County,  to  Havre  de  Grace,  Md.,  is  contemplating  the  introduction  of 
trolley  canal  boats  on  the  canal,  the  power  to  be  supplied  from  its  plant  in  the 
Susquehanna  River,  near  Wrightsville. 

DOYLESTOWN,  PA.— The  stockholders  of  the  Newtown  Electric  Light 
&  Power  Company  have  agreed  to  lease  the  plant  to  the  Newtown  Electric 
Street  Railroad  Company.  The  lease  runs  for  a  term  of  twenty  years,  and  5 
per  cent,  is  guaranteed  the  shareholders.  It  is  intended  to  greatly  increase 
the  capacity  of  the  plant,  and  it  is  said  the  new  management  will  spend  $40,000 
on  the  improvements. 

ROCKFORD,  ILL.— The  City  Council  has  granted  a  franchise  extension  of 
twenty-five  years  to  the  Rockford  Light  &:  Power  Company,  on  condition  that 
it  be  consolidated  with  the  Rockford  Traction  Company  within  one  year.  The 
company  is  obliged  to  pave  and  repave  between  its  tracks,  and  provide  cars 
with  vestibule  and  fenders.  An  amendment  for  3-cent  fares  and  other  proposi- 
tions which  it  was  feared  would  kill  the  consolidation  were  lost. 

BOSTON,  MASS.— In  a  report  covering  the  operations  for  the  six  months 
ended  June  30  last,  President  Rogers,  of  the  Edison  Electric  Illuminating 
Company,  states  that  the  first,  second  and  third  stations  of  the  company  are 
now  equipped,  not  only  with  steam  plants,  but  with  storage  batteries,  while  the 
fourth  and  fifth  stations  are  equipped  with  storage  ttattery  only.  The  com- 
pany now  has  the  largest  storage  battery  installation  in  the  world.  The  com- 
pany had  conrtected  at  the  date  mentioned  161,466  incandescent  lamps,  i486  arc 
lamps  and  motors  with  an  aggregate  capacity  of  6473  horse-power. 

PHILADELPHIA,  PA.— The  Electrical  Committee  of  City  Councils  con- 
sidered the  estimates  for  the  next  year  of  the  electrical  bureau.  Director  Riter 
explained  that  a  saving  of  upward  of  $21,000  will  be  eflfected  next  year  in  the 
cost  of  electric  lighting  throughout  the  city,  on  the  basis  of  7003  lights,  the 
existing  number.  The  average  price  per  lamp  per  night  will  be  31  84-100  cents, 
or  about  $116.22  a  year.  The  cost  of  7003  lamps  this  year  will  be  $835,134.60,  as 
against  an  estimated  cost  of  $813,908.75  for  next  year,  the  proposals  for  1899  be- 
ing proportionately  lower  than  in  1898.  The  item  was  passed  for  this  amount 
and  a  new  item  was  introduced  for  $100,000  for  additional  lamps. 

SEATTLE,  WASH.— Mr.  G.  M.  Esterly,  superintendent  of  the  Dawson  City 
Electric  Light  &:  Power  Company,  who  has  been  in  the  States  for  the  last  few 
weeks  purchasing  apparatus  for  his  company,  gives  some  interesting  informa- 
tion regarding  the  prices  paid  in  the  Klondike  region  for  labor  and  materials. 
His  company  purchased  4000  cords  of  wood  at  $14.75  a-  cord,  making  $59,000  in 
all.  Teams  were  hired  at  the  rate  of  $10  an  hour  each,  at  the  beginning  of  the 
work.  Hay  and  feed  for  horses  cost  $500  a  ton,  and  a  team  may  be  hired 
without  a  man  to  drive  it  for  $25  a  day,  which  is  now  considered  quite  a 
reasonable  sum.  Arc  lights  at  Dawson  bring  $14  a  night,  and  incandescents 
from  50  cents  to  $1.25.  Even  at  these  seemingly  enormous  prices,  Mr.  Esterly 
states  that  his  company  could  use  4000  lights  if  it  had  them.  Electric  light  is 
cheaper  than  kerosene,  he  says,  for  oil  is  $2  a  gallon.  The  Dawson  City  Elec- 
tric Light  &  Power  Company  was  recently  incorporated  with  a  capital  of  $75,000. 

The  Electric  Railway. 

TOLEDO,  OHIO.— The  Toledo  Traction  Company,  of  which  Norman  B. 
Ream,  of  Chicago,  is  the  principal  stockholder,  has  purchased  the  Toledo 
Electric  Company,  the  purchase  price  being  $325,000. 

ALLEGHENY  CITY,  PA.— The  Mt.  Troy  &  Reserve  Township  Traction 
Company  has  suspended  operations,  at  least  for  a  time.  This  company  was 
organized  some  time  ago,  but  has  only  been  operating  about  a  year. 

WESTFIELD,  MASS.— George  W.  Dunham,  president  of  the  Springfield  & 
Hartford  road,  is  making  plans  to  build  a  line  through  Feding  Hills  to  West- 
field,  which  will  connect  with  the  WoroncJco  line  running  from  that  place, 

CANANDAIGUA,  N  Y.— It  is  announced  that  the  Canandaigua  Electric 
Light  &  Railroad  Company,  of  this  place,  will  discontinue  running  the  trolley 
cars  during  the  months  of  December,  January,  February  and  March,  as  it  is 
privileged  to  do  by  its  charter. 

SIOUX  FALLS,  S.  DAK.— The  electric  line  between  Sioux  Falls  and  East 
Sioux  Falls,  S.  Dak.,  has  been  torn  up  by  the  Eastern  owners.  The  equip- 
ment was  shipped  East.  The  line  paid  dividends  at  one  time,  but  during  the 
last  two  years  it  has  done  no  business. 

NEWTON  CENTRE,  MASS.— The  Newton  &  West  Roxbury  Street  Railway 
Company  has  been  granted  a  franchise  to  run  its  cars  from  the  Dedham  line 
through  Dedham,  Parker,  Boylston  and  Walnut  Streets  to  Newton  Highlands. 
This  will  connect  the  Newtons  with  the  remote  Oak  Hill  district. 

SANTIAGO  DE  CUBA.— A  franchise  for  an  electric  railway  to  run  from 
Santiago  to  the  cemetery  and  to  El  Caney  has  been  granted  by  General  Wood 
to  prominent  local  business  representatives.  It  is  said  that  this  road  will  be  a 
very  great  public  convenience,  although  it  is  hardly  likely  to  more  than  pay 
expenses  for  the  first  three  years. 

NORRISTOWN,  PA.— The  Schuylkill  Valley  Traction  Company  has  re- 
organized by  electing  the  following  officers:  President,  C.  D.  Beebe;  directors, 
C.  D.  Beebe,  N.  H.  Larzelcre,  R.  M.  Douglass,  Thomas  Corday,  D.  B.  Shepp, 
II.  S.  Iloldcn  and  G.  B.  Leonard;  general  manager,  secretary  and  treasurer, 
R.  M.   Douglass;  superintendent  and  electrician,  A.  G.   Davids. 

PITTSBURG,  PA.— Owing  to  numerous  delays  the  new  Monongahela  trac- 
tion line  to  McKeesport  will  not  be  ready  for  running  until  November  i.  It 
was  expected  to  have  it  in  shape  for  cars  to  be  started  October  i,  but  numer- 
ous delays  by  injunctions  from  property  holders  and  other  causes  have  held 
back  the  work.  It  is  intended  to  make  it  one  of  the  best  traction  roads  in  the 
country. 

NEW  YORK  CITY,  N.  Y.— The  Twenty-eighth  and  Twenty-ninth  Streets 
Railroad  Company,  of  this  city,  has  secured  permission  from  the  Stale  Rail- 
road Commission  at  Albany  to  change  the  motive  power  on  its  lines  fronv 
horses  to  compressed  air.  The  company  applied  for  permission  to  change  its 
motive  power  to  cither  the  underground  electric  conduit  system,  storage  bat- 
teries or  compressed-air  motors. 


SANDUSKY,  OHIO.— A  syndicate  is  negotiating  for  the  purchase  of  the 
Sandusky,  Milan  &  Norwalk  Electric  Railway  and  the  People's  City  line.  The 
transaction  is  said  to  be  the  first  step  in  a  plan  to  build  electric  railways  con- 
necting a  large  number  of  northern  Ohio  cities  and  towns  with  Cleveland. 
John  McKelvey,  a  well-known  railroad  man,  is  engineering  the  deal,  and  it  said 
that  the  papers  will  be  signed  in  a  few  days. 

NEWPORT  NEWS,  VA.— The  sale  of  the  Newport  News,  Hampton  &  Old 
Point  Electric  Railway  Company  has  been  effected.  The  consideration  in  this 
sale  is  given  as  $750,000,  but  it  is  said  that  at  least  $1,000,000  will  change  hands 
as  a  result  of  the  deal.  The  purchasing  company  was  organized  some  montns 
ago  for  the  purpose  of  building  a  line  run  in  opposition  to  the  one  already  in 
existence,  and  has  secured  some  valuable  franchises. 

UTICA,  N.  Y.— The  Utica  Belt  Line  Railroad  Company  is  erecting  on  the 
line  of  its  road  a  new  riveted  lattice  bridge  having  a  span  of  about  75  feet. 
The  bridge  is  known  as  the  Halfway  Bridge.  It  is  a  modern  structure  in  every 
way  for  the  class  of  work  which  it  is  called  upon  to  do.  it  is  to  be  all  steel 
except  the  cross  ties  on  which  the  rails  rest.  The  Berlin  Iron  Bridge  Company, 
East  Berlin,  Conn.,  has  the  contract  for  furnishing  and  erecting  the  steelwork. 

BROOKLYN,  N.  Y.— Counsel  of  the  Brooklyn  Heights  Railroad  Company 
informed  District  Attorney  Marean  in  Brooklyn  a  few  days  ago  that  the  com- 
pany had  agreed  to  grant  the  demands  of  its  men  based  on  the  ten-hour  law. 
The  men  some  weeks  ago  called  the  attention  of  the  District  Attorney's  office 
to  repeated  violations  of  the  law  by  the  company.  They  complained  that  by 
working  them  according  to  the  "swing  system''  they  were  getting  from  sixteen 
to  twenty  hours  work  a  day  out  of  each  man. 

BOSTON,  MASS.— It  is  stated  that  the  controlling  interest  in  the  Rockland 
&  Abington  Street  Railroad  Company  has  been  bought  by  Pepper  &  Register, 
representing  a  Philadelphia  syndicate.  The  road  has  a  capital  of  $120,000,  and 
has  paid  an  annual  dividend  of  6  per  cent.  It  is  a  valuable  piece  of  property, 
being  the  connecting  link  between  Brockton  and  shore  travel  to  Nantasket.  It 
is  reported  that  this  is  the  first  step  toward  the  consolidation  of  all  the  electric 
street  railroads  in  Southeastern  Massachusetts. 

BOSTON,  MASS.— W.  P.  Clark,  of  Peabody,  Mass.,  has  been  appointed 
receiver  of  the  Newburyport  &  Amesbury  Horse  Railroad  Company,  upon 
application  of  the  jMechanics'  Savings  Bank,  of  Providence,  R.  1.,  which  holds 
$25,000  of  the  company's  bonds,  on  which  the  September  interest  was  defaulted. 
The  railroad  company  in  1892  made  a  mortgage  of  all  its  property  to  the  Inter- 
national Trust  Company,  of  Boston,  to  secure  an  issue  of  $350,000  of  bonds, 
with  the  understanding  that  the  trust  company  was  to  act  as  trustee  for  the 
bondholders.  After  the  September  coupons  were  defaulted,  it  is  alleged,  the 
International  Trust  Company  was  asked  to  begin  foreclosure  proceedmgs,  but 
it  declined  to  do  so.  Hence  the  present  proceeding  by  the  Mechanics'  Savings 
Bank. 

SAN  FRANCISCO,  CAL.— In  a  decision  rendered  on  October  14  Superior 
Judge  Seawell  dismissed  the  application  of  the  Board  of  Railroad  Commis- 
sioners for  a  writ  of  mandate  to  compel  the  Market  Street  Railway  Company 
(.Southern  Pacific)  to  produce  its  books  for  examination.  The  commission 
wished  to  fix  a  schedule  of  street-car  fares,  but  Judge  Seawell  holds  that  the 
term  "railroad"  in  the  statutes  does  not  refer  to  street  railways  in  the  true 
meaning  of  the  word,  and  that  the  law  does  not  imply  the  power  to  fix  pas- 
senger rates,  and  that  any  other  interpretation  would  involve  the  carriers  of 
passengers  and  freight  by  coach  and  baggage  companies.  Judge  Seawell  holds 
that  only  municipal  authorities  have  the  power  to  fix  the  rates  of  street-car  lines. 
The  case  will  be  appealed  to  the  Supreme  Court. 

MT.  CLEMENS,  MICH.— Receiver  J.  G.  Tucker,  of  the  Detroit  &  River  St. 
Clair  Railway,  has  efiected  a  sale  of  his  road  to  the  Detroit.  Lake  Shore  &  Mt. 
Clemens  Company.  The  sale  also  includes  the  tracks  and  franchises  of  the 
traction  company  in  the  streets  of  Mt.  Clemens.  These  will  afford  the  Lake 
Shore  people  an  outlet  over  Gratiot  Street  to  the  city  limits,  whence  it  is  pro- 
posed to  construct  the  road  over  the  intervening  gap  of  5  miles  to  connect 
with  the  Chesterfield  hne.  This  done,  the  Lake  Shore  will  have  a  continuous 
roadway  from  Detroit  through  Mt.  Clemens,  Chesterfield  and  New  Baltimore 
to  Marine  City.  It  is  proposed  to  build  the  balance  of  the  road  this  fall  and 
equip  the  Chesterfield  branch  with  electricity  so  that  the  Lake  Shore  parlor 
cars  can  run  into  St.  Clair  River  ports  by  the  time  navigation  closes. 

Legal  Notes. 

CORRECTION.— In  The  Electrical  World  of  October  8  last,  under  this 
head,  was  published  a  paragraph  in  reference  to  the  injunction  granted  in  the 
suit  of  the  Sprague  Electric  Railway  &  Motor  Company  v.  the  Detroit  Citizens' 
Street  Railway  Company.  The  name  of  the  Walker  Company  was  there  coupled 
with  this  suit.  The  Walker  Company  writes  to  the  effect  that  it  "has  never 
supplied  any  motors  or  equipments  to  the  above  mentioned  railway  company, 
nor  to  any  other  street  railway  m  Detroit,  with  the  exception  of  the  Mt.  Clemens 
Fast  Line."  The  use  of  the  Walker  Company's  name  in  this  connection  was, 
therefore,  an  error. 

ELECTRIC  WIRES.— The  owner  of  electric  wires  carrying  a  dangerous 
current  is  chargeable  with  negligence  in  stringing  them  over  a  bridge  so  near 
the  top  of  it  that  it  is  impossible  to  make  repairs  on  the  bridge  without  com- 
ing in  contact  with  them.  A  workman  making  repairs  has  a  right  to  assume 
that  contact  with  them  will  not  be  dangerous,  especially  after  the  workmen 
have  made  an  examination  of  them,  and  ascertained,  as  they  suppose,  that  the 
wires  are  not  dangerous.  The  apparent  perfect  insulation  of  electric  wires, 
which  is  calculated  to  deceive  and  to  cause  one  unfamiliar  with  the  facts  to  sup- 
pose them  sate,  amounts  to  an  invitation  to  them  to  risk  contact  therewith. 
I'erham,  Adnir.,  v.    Portland  Electric  Company,  Oregon   Supreme  Court,   1898. 

LIABILlT'y  EDR  KILLING  A  DOG.— A  dog  is  not  a  tresspasser  on  a 
street  car  track  which  is  laid  in  the  highway  on  the  same  level  with  it.  The 
right  to  recover  for  injury  to  a  dog  is  not  lost  by  killing  him  under  the  honest 
but  mistaken  belief  that  he  was  fatally  injured.  A  motornian  cannot  rely  upon 
the  quickness  and  celerity  of  a  dog  to  absolve  himself  from  all  duty  and  care  to 
prevent  running  over  him  with  an  electric  car.  The  owner  of  a  dog  has  such 
property  in  kim  that  he  Biay  Maintain  an  action  for  killing  or  injuring  him.    A 
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street  railway  company  is  liable  for  the  killing  of  a  dog  by  an  electric  car, 
caused  by  the  negligence  of  the  motorman.  Citizens'  Rapid  Transit  Company 
V.  Dew,  Tennessee  Supreme  Court,  189S. 

ENCLOSED  ARC  LAMP  DECISION.— In  the  suit  of  the  Marks  Enclosed 
Arc  Light  Company,  New  York,  v.  The  Washington  Mills  Company,  New 
York,  a  decision  has  just  been  rendered  in  favor  of  the  complainant.  The  suit 
was  begun  in  the  United  States  Circuit  Court  September  10,  1S97,  and  the  de- 
cree granted  to  the  Marks  Company  by  Judge  Coxe  on  October  18,  iSgS.  The 
patent  infringed  is  No.  520,996,  of  Marks  &  Ransom,  dated  June  5,  1894.  This 
patent  broadly  claims  the  method  of  operation  used  in  all  modern  enclosed  arc 
lamps.  The  Washington  Mills  Company  was  a  user  of  the  Kinsman  lamp  sold 
by  the  Electric  Construction  &■  Supply  Company,  New  York.  The  decision 
peremptorily  stops  the  sale  of  unlicensed  enclosed  arc  lamps  by  the  Kinsman 
Company,  and  also  involves  the  payment  of  damages  by  the  defendant. 


Personal  Notes. 


MR.  M.  COKELY,  who  is  probably  known  to  many  of  our  readers,  has 
been  appointed  superintendent  of  the  works  of  the  C.  W.  Hunt  Company, 
Staten  Island,  N.  Y.,  assuming  the  duties  of  that  position  October  14  after 
several  months'  work  revising  the  factory  systems.  Mr.  Cokely  was  for  many 
years  with  the  General  Electric  Company,  and  later  with  other  prominent 
firms. 

MR.  GEORGE  F.  BRUNT,  president  of  the  Brunt  Porcelain  Works,  of  East 
Liverpool,  Ohio,  on  October  24  shot  and  killed  his  hostler,  Dudley  E.  Lee,  the 
son  of  a  colored  minister  of  Pittsburg.  Brunt  discharged  Lee  the  Saturday  be- 
fore, but  the  latter  returned,  and  an  altercation  ensued.  Lee  followed  Brunt  to 
the  latter's  home  and  entered  the  house,  when  Brunt  shot  him.  Brunt  sur. 
rendered  and  was  released  on  $10,000  bond. 

MR.  D.  W,  MORRISON,  well  known  as  a  constructing  engineer  for  the 
Chicago  Edison  Company,  has  accepted  a  position  to  go  to  England  and  put 
in  two  important  steam  plants.  He  is  to  do  the  work  for  the  Crane  Company, 
afterward  acting  as  its  agent  for  Great  Britain.  His  first  installation  will  be 
the  is.ooo-hp  plant  which  will  supply  the  electric  current  for  the  Central  Under- 
ground Railroad  of  London,  now  nearly  completed.  This  will  be  a  condensing 
plant  with  a  cooling  tower,  using  AUis  engines,  Babcock  &  Wilcox  boilers 
and  General  Electric  dynamos.  The  second  task  will  be  the  United  Traction 
Company's  power  house  at  Dublin.  The  latter  will  be  a  surface  condensing 
plant  of-  5000  horsc-i>ower.  Mr.  Morrison  had  charge  of  the  installation  of  the 
Harrison  Street  po-A-er  house  of  the  Chicago  Edison  Company,  and  has  been 
identified  with  a  number  of  the  prominent  electrical  plants  of  the  Western 
cities.  His  selection  forms  another  instance  of  the  lack  of  engineers  abroad 
with  American  methods  and  ability. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  the  Same. 
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FRANKLIN  IN.STITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
William  IL  Wahl. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA,  Pittsburg, 
Pa.— Meetings,  third  Tuesday  of  each  month. 

NORTHWESTERN  ELECTRICAL  ASSOCIATION.— President,  F.  A. 
Copcland,  La  Crosse,  Wis.;  secreury,  Thomas  R.  Mercein,  Milwaukee,  Wis. 

THE  PACIFIC  COAST  ELECTRIC  TRANS.MISSION  ASSOCIATION. 
President,  W.  F.  Pierce;  secretary,  George  P.  Low,  +27  Tenth  Avenue,  San 
Francisco,  Cal. 

AMERICAN  STREET  RAILWAY  ASSOCIATION.-Prcsident,  C.  E.  Ser- 
geant, Boston,  Mass.;  secretary,  T.  C.  Penington,  2020  State  Street,  Chicago, 
111.    Next  meeting,  Chicago,  1899. 

ASSOCIATION  OF  EDISON  ILLUMINATING  COMPANIES.— Presi 
deni,  R.  IC  Bowkcr,  New  York;  secretary,  Wilson  S.  Howell,  P.  O.  Box,  114, 
Newark,  N.  J.    Next  meeting,  1S99. 

PENNSYLVANIA  STATE  STREET  RAILWAY  ASSOCIATION.— Presi- 
dent, Robert  E.  Wright,  Allcntown;  secretary,  S.  P.  Light,  Lebanon.  Last 
meeting,  Scranton,  Pa.,  September  7-8,  1898. 

ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPEKINTENDENTS.- 
Presidcnt,  W.  W.  Ryder,  Chicago;  secretary,  P.  W.  Drew,  Milwaukee,  Wis. 
Next. meeting,  Wilmington,  N.  C,  June  19,  1899. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— President,  A.  M. 
Young,  Walerbury,  Conn.;  tecrctary,  George  F.  Porter,  joj  Broadway,  New 
York.    Next  meeting.  New   Vork,  May  or  June,  1899. 

MASSACHUSETTS  CHAKITAULE  MECHANIC  ASSOCIATION,  Bos- 
ton, Ma»».— Exhiliition  of  Motor  Carriages,  October  10  to  December  3,  1898. 
(Sec  report  of  cxhibiu  on  oilier  pages  in  lhi>  issue.) 

THE  NEW  YORK  ELECTRICAL  SOCIETY.— Prciidcnl,  Gano  S.  Dunn; 
secretary,  George  ll.  tiuy,  i»  Liberty  Street,  New  York.  Next  meeting,  Oc- 
tober ijt  at  Brooklyn  Ediion  Station,  Brooklyn,  N.  Y. 

TIIK  S'lUril  :'N   GAS,   ELFXTKIC  AND   STKEET    RAILWAY 

ASS'*'  lAlI'-  :>',    Carl    F.    Drake,    Austin,    Tex;    Hccrctary,    E.    L. 

Weill,  Jr.,  ,M,i>ii '.A.     Next  meeting,  Aunlin,  'lex.,  April   19,   1899. 

THE  OHIO  ELECTRIC  LIGHT  ASSOCIATION.-Preiident,  Emil  C. 
Scbmidl,  Sandutky;  iccrctary  and  trcaiurcr,  Samuel  Scovil,  care  o(  Cleveland 
Illuininaiinc  Company,  Cleveland.    Next  meeting  place,  Cleveland,    1899. 

A- .-      .  I  I.    .0..   ."■  I'M'  I    1  If:    ASSOCIATION.-Dr.    Francit 

B,  I*r.   John   Gcrin,   Auburn.    N,    Y., 

tctc  ...  -       -  .  Srpicmbrr    19,  ju  and  Jt,  1899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 
Pretidcnt,  Dr.  A.  E.  Kennclly;  lecrclary,  Ralph  W.  Pope,  36  Cortlandl  Street, 
New  York.  Matting,  lourth  Wedncaday  ol  each  month,  irom  September  1  to 
June  I. 

STKEET  RAILWAY /.  N  OF  THE  STATE  OF  NEW  YORK. 

-  Prciidcnl,  G.  Ttacy   Ko.  mton,   N.   Y.    bccrclary,  Henry  A.   Rob. 

inson,  N*w  York  CII7.      Nut  icccting,  Ilhaca,  N.  Y.,  September   u  and   ij, 

tin- 


INDEPENDENT    TELEPHONE    ASSOCIATION    OF    THE    UNITED 

STATES. — President,  Judge  James  M.  Thomas,  Chillicothe,  Ohio;  secretary, 
W.  J.  Vesey,  Fort  Wayne,  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hereafter. 

ASSOCIATION  OF  FIRE  AND  POLICE  TELEGRAPH  SUPERINTEN- 
DENTS AND  MUNICIPAL  ELECTRICIANS.— President,  J.  W.  Aydon, 
Wilmington,  Del.;  secretary,  H.  T.  Blackwell,  Jr.,  New  York.  Next  meeting, 
\\  ilmington,  Del.,  September  5,  1899. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  l  to  June  i ;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago,  111.  Future  meetings  and  paper  for  the  season 
of  1S9S-99:  "Practical  Points  on  Electrical  Measurement,"  by  W.  B. 
Hale;  November  4,  "The  Electrical  Equipment  of  a  Model  Printing  Establish- 
ment," by  George  A.  Damon;  November  18,  "The  Development  of  the  Motor- 
cycle," by  F.  B.  Rae;  December  2,  "Practical  Points  in  Street  Railway  En- 
gineering," by  W.  A.  Harding;  December  16,  "Wireless  Telegraphy,"  by 
Arthur  V.  Abbott;  January  6,  1899,  "Telephone  Engineering — Some  Problems 
Solved  and  Unsolved,"  by  S.  G.  McMeen;  January  20,  "Observations  on  Venti- 
lating Fans,"  Gerard  Swope. 


Trade  and  Industrial  Publications. 


THE  TROPENAS  STEEL  PROCESS  is  the  title  of  a  reprint  of  a  paper  read 
by  Alexandre  Tropenas  before  the  last  convention  of  the  American  Foundry- 
men's  Association,  describing  this  process  of  steel  making,  the  main  point  of 
interest  of  which  to  electrical  engineers  is  the  fact  that  the  product  of  this 
process — which  is  of  the  small  converter  type  for  converting  pig  iron  into  steel 
—is  a  practically  pure  iron  (99-75  to  99.80  per  cent.),  possessing  a  high  mag- 
netic permeability  and  great  homogeniety,  and  is  consequently  useful  for  dy- 
namo-electric macliinery.  The  process  is  now  being  introduced  into  the  United 
States,  one  2-ton  converter  having  been  installed  in  the  works  of  the  Driggs- 
Seabury  Gun  &  Ammunition  Company,  Derby,  Conn. 

THE  SOUTHERN  BELL  TELEPHONE  &  TELEGRAPH  COMPANY 
has  published  a  rather  novel  brochure,  copies  of  which  are  being  distributed 
by  Mr.  H.  W.  Pope,  traffic  manager.  This  neat  little  pamphlet  is  intended  as 
an  educational  aid  to  telephone  users,  illustrating  prettily  the  wrong  way  and 
the  right  way  of  using  the  telephone,  giving  a  view  of  the  B.  W.  C.  party-line 
instrument,  with  selective  call  and  locking  and  indicating  device,  and  describ- 
ing and  illustrating  the  private  branch  exchange  service  of  the  company.  It 
also  gives  some  instructive  statements  of  relative  cost  of  doing  business  at  long 
distance  by  traveling,  by  telegraph  and  by  telephone.  The  representation  of  a 
crocodile  conversing  over  the  telephone  witli  a  polar  bear  is  not  intended  as  a 
picture  from  life  of  the  use  of  the  company's  wires,  but  to  give  an  impression 
of  the  distances  over  which  conversation  may  be  carried  on  even  at  the  present 
time. 

XTrabe  anb  IFnbustnal^  Botes^ 

THE  WM.  MUELLER  ELECTRIC  COMPANY,  Chicago,  has  just  gotten 
out  a  new  catalogue  of  electrical  supplies.  A  copy  of  it  will  be  sent  to  any  ad- 
dress on  application. 

THE  HARVARD  ELECTRIC  COMPANY,  52  Dearborn  Street,  Chicago, 
invites  requests  lor  prices  on  its  combination  fuse  and  carbon  lightning  arrester 
and  cut-out  for  telephone  and  telegraph  instrument  protection. 

THE  WESTERN  ELECTRIC  COMPANY,  Chicago,  has  distributed  a  num- 
ber of  its  Bulletin  No.  7002,  which  is  descriptive  of  arc  lamps  of  its  manufac- 
ture. A  copy  will  be  sent  upon  request  to  any  person  interested  in  the  opera- 
tion of  an  arc-light  plant. 

THE  WEIS.MANTEL  FEARLESS  CAR  FENDER  COMPANY  has  filed 
articles  of  incorporation  at  Passaic,  N.  J.,  with  a  capital  stock  of  $150,000,  and 
will  engage  in  the  manufacture  of  a  newly  patented  trolley-car  fender  and  other 
appliances  for  street  cars. 

MR.  GEORGE  W.  HOFFMAN,  295  East  Washington  Street,  Indianapolis, 
Ind.,  whose  metal  polish  paste  is  so  widely  known  and  used,  has  just  shipped 
two  large  foreign  orders.  He  reports  business  very  good,  and  points  to  the 
fact  that  honest  and  reliable  goods  are  sure  to  find  favor. 

THE  ILLINOIS  ELECTRIC  COMPANY,  Chicago,  announces  that  it  is 
having  a  large  run  on  the  Edison,  Jr.,  improved  mcandocent  lamps.  It  re- 
ports having  sold  thousands  of  these  lamps  to  the  trade  this  fall  with  best  re- 
sults. Duplicate  orders  have  been  received.  A  trial  order  from  the  trade  is 
reiiuested. 

BERLIN  BRIDGES  AND  BUILDINGS.— The  Berlin  Iron  Bridge  Com- 
pany, East  Berlin,  Conn.,  each  month  produces  a  neat  publication,  which  is 
devoted  to  a  description  ol  bridges,  buildings,  etc.,  built  and  erected  by  this 
well-known  concern.  The  August  number  i>  the  filth  of  the  first  volume,  and 
contains  sixteen  pngea.  Its  contents,  in  addition  to  the  technical  matter,  in- 
clude items  ol  interest  to  the  farm  and  home  and  of  general  Inlonnaliun. 

THE  HELIOS  COMPANY,  Philadelphia,  Pa.,  has  received  through  its 
Bonton  agent,  Ihc  Anchor  ICIcclric  Ciiinpaliy,  n  large  order  tor  its  lamps  from 
Jordfin,  Marsh  &  Co.,  Boston.  Thin  order  was,  we  arc  infornied.  finiilly  awarded 
to  Ihc  Helios  Company  alter  protracted  and  severe  tests  ol  all  the  iiiiisl  ^romi. 
ncnt  lamps  on  the  m.irket.  ihc  coiiipniiy  also  reports  the  recei]it  ol  large 
urdcra  Irom  abroad,  taxing  the  company's  factory  facilities  to  the  utmost. 

ELECTRIC  LIGHT  AND  POWICK  IN  A  WAGON  FACTORY.^-Tlic  entire 
plant  ol  Ihc  Fixh  Brothers'  Wagon  Company,  at  Uacinc,  Wis.,  has  been  rqiiipped 
with  nn  electrical  power  and  light  outfit.  Ihc  switchboard,  which  is  of  niaihlc, 
IS  one  o(  Ihc  largest  in  the  Northwest,  and  is  said  to  he  the  acme  ol  perlccliiin. 
The  entire  c<|uipincnl  was  lurnislied  and  put  in  by  the  Julius  Andriic  &  Sons 
Company,  o(  Milwaukee,  Wis.  The  company'n  new  colologuc  ol  Iclephoncs 
and  electrical  supplies  is  now  ready  lor  distribution,  and  will  be  sent  to  any 
addten*  Irce  ol  charge. 

PACKARD  TRANSFORMERS.— It  liai  alwaya  been  the  policy  ol  the  Pack- 
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ard  Company  to  improve  its  products  whenever  opportunity  oflfered.  Its  model 
'qS  Packard  transformer  represents  its  latest  improvement  in  the  transformer 
line,  and  it  claims  that  this  apparatus  is  at  the  very  top  notch  of  transformer 
construction.  It  has  a  novel  plan  of  guaranteeing  just  exactly  what  each 
transformer  will  do.  All  of  its  claims,  guarantees,  etc.,  are  fully  set  forth  in  a 
special  circular,  a  copy  of  which  can  be  had  from  the  Electric  Appliance  Com- 
pany, Chicago.  Western  agents  for  the  Packard  goods. 

THE  CHARLES  E.  GREGORY  COMPANY,  of  Chicago,  of  which  Mr.  A. 
I-ouis  Kuehmsted  is  treasurer  and  general  manager,  has  purchased  the  entire 
business  of  the  Electrical  Exchange  of  the  same  city,  including  all  the  stock 
and  machinery  on  hand  as  well  as  the  good  will  and  even  the  name  and  title. 
Mr.  Kuehmsted  is  certainly  to  be  congratulated  on  this  latest  exhibition  of  his 
energry  and  progressiveness.  The  extent  of  the  business  done  at  the  present 
time  by  the  Charles  E.  Gregory  Company  under  Mr.  Kuehmsted's  management 
would  not  have  been  believed  by  electrical  engineers  a  few  years  ago.  It  is  said 
on  good  authority  that  the  company  has  done  a  business  of  a  quarter  million 
dollars  during  the  last  six  months.  There  can  therefore  be  no  question  of  the 
promising  field  open  to  dealers  in  second-hand  electrical  mcahinery  who  work 
on  the  broad  and  liberal  lines  on  which  Mr.  Kuehmsted  has  built  up  his 
business. 

"IMPROVED  BRUSH  ARC  LAMPS'"  is  the  title  of  an  artistic  brochure 
just  issued  by  the  General  Electric  Company,  dealing  with  the  modifications 
introduced  in  the  latest  types  of  single  and  double  Brush  arc  lamps  as  experi- 
ence with  the  operation  of  past  types  has  dictated-  Each  detail  of  improvement 
is  explained  clearly  and  concisely,  and  in  conjunction  with  first-class  half-tone 
illustrations,  so  that  even  persons  unfamiliar  with  the  Brush  lamp  mechanism 
will  find  no  dif^culty  in  grasping  the  import  of  the  various  changes  and  im- 
provements. The  leading  features  are  summarized,  each  under  its  own  heading, 
and  the  brochure  concludes  with  a  full  catalogue  of  the  parts  not  only  of  the 
improved  lamp  but  also  of  lamps  30  and  31.  The  pamphlet  is  issued  from  the 
General  Electric  Company's  own  printing  office,  and  in  general  artistic  ap- 
pearance, letterpress  and  illustrations  compares  well  with  the  work  of  our 
best  catalogue  makers.  It  will  be  sent  to  those  interested  on  application  to 
any  of  the  company's  sales  offices. 

ELECTRIC  MINE  LOCOMOTIVE.-In  a  recent  letter  to  the  \Vesting-  . 
house  Electric  &  Manufacturing  Company,  Mr.  R.  G.  Vance,  Jr.,  superinten- 
dent of  the  Stevens  Coal  Company,  makes  the  following  statements  regarding 
the  Baldwin-\Vestinghouse  electric  mine  locomotive  in  operation  in  its  mine: 
*'It  gives  us  pleasure  to  say  that  this  motor  is  giving  the  very  highest  possible 
satisfaction,  and  is  attracting  considerable  attention  in  this  valley.  It  has 
been  running  since  May  i,  and  has  not  cost  a  dollar  in  the  shape  of  repairs, 
excepting  a  new  valve  for  sand  box  and  a  head-light  base,  broken  in  a  col- 
lision with  a  car.  It  is  running  on  a  road  of  25  per  cent,  steel  4000  feet  long 
over  undulating  grades  varying  from  i  to  6  feet  per  100  feet.  Its  regular  load 
now  consists  of  twenty  cars  of  iJ/5  tons  capacity,  and  the  time  required  for 
each  trip  is  from  seventeen  to  nineteen  minutes.  \\*e  have  pulled  as  high  as 
twenty-five  of  these  cars  at  one  trip,  which  it  did  with  all  ease.  When  neces- 
sity requires  we  can  pull  thirty  cars,  giving  50  per  cent,  more  capacity  than 
you  guaranteed." 

MOULDED  PORCELAIN.— The  Mica  Insulator  Company,  of  New  York, 
Chicago  and  London,  states  that  there  is  a  gratifying  demand  for  its  commu- 
tator rings.  The  company  makes  a  specialty  of  manufacturing  moulded  insula- 
tion, and  is  now  turning  out  for  some  of  the  large  manufacturers  of  electrical 
machinery  moulded  rings  all  in  one  piece.  Thi^pattern  of  ring,  it  is  stated,  is 
one  of  the  most  difficult  articles  in  the  insulation  line  to  manufacture.  As  it 
comes  from  the  machinery  employed  by  this  company  in  its  manufacture,  it  is 
said  to  be  as  perfect  as  a  piece  of  stamped  steelware,  and  has  the  same  metallic 
ring.  Another  form  of  insulation,  of  which  the  company  has  made  a  specialty, 
is  the  armature  trough  or  slot,  which  is  now  in  use  by  many  of  the  manufac- 
turers of  motors  fbr  crane  work,  and  for  those  who  require  a  heavy  insulation 
which  will  stand  very  high  voltages.  While  this  form  of  insulation  is  a  trifle 
more  expensive  than  the  common  red  paper  and  mica,  yet  those  concerns  that 
manufacture  electrical  machinery  which  gets  rough  usage  have  found  it  neces- 
sary to  use  the  best  possible  insulation  for  their  armatures.  Electrical  manu- 
facturers would  do  well  to  communicate  with  the  company,  sending  blue  prints 
for  estimates. 

"SOFT  COAL  BURNING"  is  the  title  of  a  pamphlet  issued  by  the  "Rail- 
way Master  Mechanic,"  Chicago,  111.  The  author  of  the  treatise  is  Mr.  C.  M. 
Higginson,  who  is  an  acknowledged  expert  on  the  subject  of  combustion.  This 
is  the  fifth  edition  of  the  work,  and  has  been  rewritten  and  enlarged  from  the 
fourth  edition.  It  has  long  been  considered  a  standard  treatise  on  the  important 
subject  of  the  burning  of  soft  coal.  The  question  of  smokeless  combustion 
of  coal  is  attracting  a  great  deal  of  attention  at  the  present  time,  especially  in 
Western  cities,  and  the  agitation  has  reached  such  a  pitch  that  ordinances 
have  been  passed  by  the  Common  Councils  in  several  cities  to  establish  a  series 
of  fines  for  the  unnecessary  emissfon  of  smoke  within  the  city  limits  from  the 
chimneys  of  manufactories,  steamboats  or  locomotives.  The  author  discusses 
the  means  of  obtaining  economical  and  smokeless  combustion  of  soft  coal,  and 
employs  diagrams  to  aid  in  a  better  understanding  of  the  subject.  He  does 
not  claim  any  original  discovery  in  the  matter  of  coal  burning,  but  merely 
notes  results  of  methods  and  experiments  covering  a  long  period,  and  concludes 
that  there  is  no  reason  why  the  results  arrived  at  by  the  adoption  of  well-known 
devices  and  principles  should  not  be  duplicated  anywhere  under  the  same 
conditions. 

A  COMPLETE  VALVE  C.\TALOGUE.— The  illustrated  catalogue  and 
price  list  of  the  Roe-Stephens  Manufacturing  Company,  Detroit.  Mich.,  shows 
a  very  complete  line  of  gas  valves,  swing  checks,  safety  valves,  throttle  valves, 
etc.  The  company  calls  particular  attention  to  its  new  lines,  prominent 
among  which  are  its  extra  heavy  pressure  gate  valves.  These  arc  designed 
for  the  heaviest  steam  working  pressure,  and  are  made  of  the  best  material  and 
by  first-class  mechanics.  They  have  been  accepted  by  the  Government  in  the 
New  York  City  Post  Office  and  other  places  where  high-pressure  work  has  been 
installed,  and  are  largely  used  in  electric  railway  and  electric  light  plants 
where  high  pressure  is  used.  Another  important  addition  is  the  extra  line  of 
extra  heavy  nickel  seat  pop  valves.  The  various  valves  arc  very  clearly  illus- 
trated, and  each  classification  is  accompanied  by  a  table  showing  the  diflfcrent 


sizes  and  prices.  The  Goldsmith  throttle  valves  manufactured  by  this  company 
are  especially  adapted  for  stationary  and  marine  engines  and  large  steam  pumps. 
They  open  and  close  easily  and  quickly,  and  all  the  parts  can  be  taken  from  the 
body  and  replaced  without  breaking  pipe  connections.  In  their  operation  they 
never  leave  their  seats;  they  follow  and  take  up  their  own  wear.  The  company 
manufactures  a  very  complete  line  of  steam,  brass  and  iron  goods. 

ENCLOSED  ARC  LAMPS  FOR  EXPORT.-The  Standard  Thermometer 
&  Electric  Company,  Peabody.  Mass.,  has  lately  received  a  European  order 
for  1000  alternating-current  enclosed  arcs.  That  American  enclosed  arcs  should 
be  ordered  for  European  service  is  not  remarkable,  considering  the  poor 
mechanism  of  this  type  built  en  the  other  side,  but  the  Standard  Thermometer 
&  Electric  Company  takes  considerable  pride  in  the  fact  that  it  obtained  the 
order  in  the  face  of  sharp  open  competition.  This  company  also,  as  may  not 
be  very  well  known,  makes  a  lamp  without  a  clutch,  the  feeding  mechanism 
consisting  simply  of  a  solenoid  supporting  the  weight  of  the  carbon  and  carbon 
holder,  with  its  winding  and  plunger  adapted  to  give  a  uniform  lift  with  the 
same  current  over  a  considerable  travel.  This  style  of  lamp  is  expensive  to 
build,  and  only  economical  in  locations  where  lamps  with  complicated  mechan- 
ism are  barred  out  by  special  conditions.  Such  a  case  is  that  of  the  service  of 
the  Solvay  Process  Company,  of  Syracuse,  which  manufactures  bicarbonate  of 
soda,  commonly  known  as  soda  ash.  This  finely  ground  material  floats  so 
thickly  through  the  air  that  the  clutch  will  not  work  at  all.  but  the  so- 
called  "long"  lamps  of  the  Standard  Thermometer  ^  Electric  Company  with- 
out clutches  have  been  in  satisfactory  service  in  these  works  for  some  two  and 
a  half  years. 

ARTIFICIAL  DRAFT.— The  subject  of  draft  is  an  important  one  in  connec- 
tion with  electric  light  and  power  stations,  and  an  extract  from  a  treati&e  on 
"Mechanical  Draft,"  published  by  the  B.  F.  Sturtevant  Company.  Boston. 
Mass.,  will  be  of  interest  in  this  connection.  Mr.  W.  S.  'Hutton,  the  author  of 
the  treatise,  states  that  "artificial  draft  can  be  readily  adjusted  to  effect  the 
combustion  of  different  kinds  of  fuel  at  different  rates  of  combustion.  It  per- 
mits efficient  combustion  of  fuel  of  inferior  quality,  and  enables  a  steady  supply 
of  steam  to  be  maintained,  independent  of  climate  and  weather.  It  enables 
the  supply  of  air  to  be  properly  distributed  to  the  fuel  in  the  furnace  to  effect 
economical  combustion.  The  supply  of  air  above  the  fuel  can  be  readily  ad- 
justed to  effect  combustion  of  the  gases  evolved  by  the  fuel,  and  the  supply  of 
air  below  the  fuel  can  be  regulated  to  effect  the  combustion  of  the  solid  por- 
tion of  the  fuel,  and  the  movement  of  the  hot  gases  can  be  readily  controlled. 
There  is  no  valuable  feature  of  the  chimney  that  is  not  possessed  by  the  fan 
to  at  least  the  same  and  in  many  cases  to  a  more  marked  degree.  The  very 
features  which  are  most  conducive  to  economy  are  those  which  are  incidental 
to  the  use  of  the  fan  for  draft  production.  While  the  recent  extensive  intro- 
duction of  induced  draft  in  stationary  practice  has  done  much  to  emphasize  the 
advantages  of  this  system,  the  general  superiority  of  mechanical  draft,  properly 
applied,  has  long  been  recognized  by  those  who  have  given  careful  consideration 
to  the  matter." 

THE  IRON  CLAD  RESISTANCE  COMPANY,  of  Westfield,  N.  J.,  lately 
organized,  has  purchased  the  plant,  patent  rights  and  all  property  formerly 
belonging  to  the  Iron  Clad  Rheostat  Company  of  the  same  place.  The  new 
company  will  continue  the  manufacture  of  the  general  type  of  apparatus  here- 
tofore produced  by  its  predecessor,  but  with  modifications  which  the  long  ex- 
perience of  the  management  of  the  present  company  has  taught  them  to  con- 
sider necessary  to  the  successful  performance  of  rheostats  of  this  type.  The 
personnel  of  the  new  organization  is  such  that  the  company's  customers  may 
be  assured  of  benefiting  by  all  the  resource  and  foresight  which  comes  from 
thorough  familiarity  with  the  requirements  for  and  manufacture  of  the  product. 
Mr.  R.  H.  Mansfield,  Jr.,  the  president  of  the  new  company,  has  been  for 
some  years  general  manager  and  superintendent  of  one  of  the  largest  rheostat 
manufacturing  concerns  in  the  country,  and  is  well  known  to  the  trade  through 
the  connection.  His  prior  experience  as  an  electrical  engineer  was  such  q^s  to 
make  him  eminently  well  fitted  to  appreciate  the  requirements  which  the  prod- 
uct must  meet  in  practice.  Mr.  A.  \\'.  Berresford,  the  vice-president,  was  for 
two  years  in  charge  of  the  testing  and  designing  department  of  the  same  com- 
pany, and  in  that  capacity  personally  supervised  the  construction  and  testing 
of  all  of  the  product.  Mr.  A.  P.  Munning,  secretary  and  treasurer,  has  had  a 
wide  experience  in  the  financial  and  selling  end  of  this  line  of  apparatus.  The 
new  company  is  an  absolutely  independent  concern,  having  no  connection  with 
any  other  house  in  the  trade,  and  the  management  feels  sure,  from  the  points 
of  advantage  shown  by  the  Iron  Clad  Type  of  resistance  in  recent  tests  with 
the  improved  methods  of  construction  applied,  that  this  apparatus  will  meet 
with  approval  from  the  entire  electrical  fraternity. 

THE  RASTER  CARBON  RHEOSTAT  COMPANY,  Chicago,  111.,  has  but 
a  short  time  been  in  position  to  offer  to  the  trade  a  full  line  of  controllers, 
starters  and  regulators,  but  notwithstanding  this  the  orders  received  for  rheo- 
stats of  various  kinds  are  said  to  be  now  running  into  the  thousands  of  horse- 
power. The  company  refers  with  pride  to  the  success  with  which  its  devices 
have  met,  and  believes  that  such  a  record  is  unparalleled.  All  of  its  apparatus 
is  manufactured  under  patents  controlled  by  the  company;  its  automatic  re- 
lease for  motor  starters  is  manufactured  under  the  Jenney  patent.  Many  people 
who  were  skeptical  as  to  the  advisability  of  using  carbon  ror  resistances  have, 
after  being  placed  in  possession  of  the  facts,  become  the  company's  warmest 
friends,  and  from  such  the  company  is  continually  receiving  duplicate  orders. 
The  Raster  Company  has  lately  made  some  very  handsome  rheostats,  which 
have  been  shipped  to  Europe  and  Australia.  All  of  the  Raster  rheostats  arc 
radically  new  in  design.  The  method  employed  by  the  company  of  assembling 
its  resistances  and  the  construction  of  its  devices  are  claimed  to  be  all  original. 
The  company  has  been  obliged  to  make  some  radical  change  in  its  factory  to 
enable  it  to  fill  its  orders  with  more  promptness,  so  great  has  been  the  rush 
for  its  products.  It  makes  a  great  point  of  prompt  delivery,  and  has  won  many 
patrons  by  its  attention  to  the  trade  and  its  methods.  The  company  has  re- 
cently secured  some  excellent  orders  for  theatre  dimmers,  and  feels  much 
gratified  over  the  results  it  is  obtaining.  The  Raster  Company  states  for  the 
benefit  of  those  who  contemplate  entering  the  business  without  having  covered 
the  field  fully  with  patents,  that  all  its  appliances  are  fully  covered  by  patents, 
not  only  in  America,  but  in  all  countries  on  the  globe,  so  tliat  it  is  prepared  to 
handle  and  protect  business  from  any  source  whatever. 
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THE  ILLUSTRATIONS  in  this  issue  were  made  by  th«  Photo-Engraving 
Company.  9-15   Murray   Street,   New   York   City. 


HAWAII  AND  THE  PHILIPPINES.-Send  4  cents  (in  stamps)  for  an 
illustrated  booklet  issued  by  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  the 
direct  route  across  the  American  continent  to  the  new  trans-Pacific  posses- 
sions of  the  United  States.  Full  of  latest  reliable  information  and  valuable  for 
reference.  Can  be  used  as  a  text  book  in  school.  Address  William  Kelly,  Jr., 
G.  E.  P.  A.,  381  Broadway,  New  York. 


UNITED  STATES  PATENTS  ISSUED  OCTOBER  18,  1898. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building.  New  York.] 
612,410.    ELECTRIC  TROLLEY  DEVICE;  A.  J.  Gairing,  of  Johnstown,  Pa. 
App.    filed   Aug.   3,    1898.    The   combination   of   a   single   transverse   torsion 
spring  secured  at  each  end  on  the  vehicle  and  a  contact  carrying  arm  hav- 
ing its  lower  end  secured  about  the  central  portion  of  the  said  spring. 

612.426.  ELECTRIC  METER;  W.  D.  Marks  and  <5.  R.  Green,  of  Philadelphia, 
Pa.  App.  filed  Jan.  10,  1S98.  In  an  electric  meter,  the  combination  of  a 
controlling  arch,  the  position  of  which  is  determined  by  an  ampere  indi- 
cator, a  pawl-carrying  arm  or  lever  co-operating  with  said  arch  and  effect- 
ing the  registration,  a  driving  shaft,  a  driving  cam  carried  by  said  shaft  for 
actuating  said  pawl-carrying  lever,  an  overweighted  disc  pendulum  on  said 
shaft  and  a  motor  for  oscillating  said  pendulum. 

612.427.  ELECTRIC  METER  CASE;  W.  D.  Marks,  of  Philadelphia,  Pa.  App. 
filed  Jan.  10,  1898.  An  improved  casing  for  electric  meters,  comprising  a 
box,  a  frame  carried  by  said  box,  a  glass  panel  in  said  frame,  and  a 
metallic  plate  fastened  in  front  of  said  glass  pane!  and  having  an  opening 
therein. 

612,457.  ELECTRIC  RAILWAY;  C.  H.  Meyers,  of  Buffalo,  N.  Y.  App.  filed 
Aug.  18,  1897.  In  an  electric  surface  railway,  the  combination  of  a  turn- 
table, a  hanger  attached  thereto,  an  arm  pivoted  to  said  hanger  and  carry- 
ing a  traveler,  and  an  adjusting  lever  mounted  on  the  turntable  and  opera- 
tivcly  connected  with  the  arm,  substantially  as  described. 

612,535.  SYSTEM  FOR  INSULATION  OF  ELECTRIC  CONDUCTOR 
WIRES;  J.  11.  Vail,  of  Philadelphia,  Pa.  App.  filed  Feb.  26,  1898.  In 
combination  with  an  electric  conductor,  an  insulating  covering  for  a  por- 
tion of  same,  consisting  of  a  plurality  of  sleeves,  one  within  another,  each 
sleeve  being  split,  and  having  its  joint  or  line  of  division  breaking  joint 
with  the  joint  of  the  adjacent  sleeve. 

612,556.  ELECTRIC  ARC  LAMP;  C.  A.  Vigreux  and  L.  V.  Brillie,  of  Leval- 
lois-Pcrrct,  France.  App.  filed  March  30,  ifcgS.  In  an  arc  lamp,  the  com- 
bination of  two  carbon-holders,  a  brake  fly-wheel,  means  to  connect  said 
fly-wheel  to  the  carbon-holders,  an  arm  suspended  from  the  axis  of  the  fly- 
wheel, a  ring  surrounding  the  fly-whel  and  pivoted  on  the  above-mentioned 
arm,  a  brake  block  formed  at  the  internal  circumference  of  the  ring,  and 
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No.  6i2/>29,  — Mka.ns    I  ok    Controlling   Opekation    of     Electric 

Motors. 

mrani  to  electrically  rotate  the  riiiK  in  order  In  rcRuIatc  the  pressure  of  the 
brake  block  on  the  fly-whccl,  and  thereby  effect  the  regulation  of  (he  electric 
arc. 

6u.y<).  RJ.Et.TRIC  LAMP  SO(  KKT;  J.  E.  Crigical.  ol  Newark,  N.  J.  App. 
filed  Nov.  4,  1H07.  In  nn  incanflr^cent  eleclric  lamp,  the  combinatinn,  with 
]i  n'>'  '        *  '  .1   conrluciinR   wtre«   ncaled   inlo   ft.iid 

liaitr  hrltcnl  holder,  :ind  rnch  havltiK  at 

ii«  P  .,,.....,     , ..     .,.-n  at  one  nide  and  forming  a  ninglc 

turn  I'ing  a  binding  pont  for  a  circuit  wire. 

6,-'-  '■•'     *  ..v(  !/<.!  I  t'.w;    f»I'ERATION    OF    ELECTKIC 

v.    Y,     App.  filed  Jan,  a6,   tHij».     tu 

'trie   moiors,  the   combination   with 

the  motor  and  '  '  >"r,  incitiding  a  parcillel  circuit  to  the  armature, 

of  rr-t-Tnn'"'"!  I'  ;*1  circuit,  mngnetii  controlling  said  rc*l»tancr« 

and  '  litt  the  mrignet*  itubxUittliBlly  a«  dr«rribed. 

6i,,644.  KAU.     *iYSTi:M     FOR     ELECTRICAL     RAIL 

WA  .  OA,  Jr.,  tfi  I  App.  filed  July  io,  1897.     In 

nn  '  ly  BrMem.  .ft  feeder  cable  panning  Inlo 

;:   r<,nnr<Mi<n   lit  joint   overlapping  the  cn(l  por* 

■■   provided  with  meant  lo  cloic  the  circuit  and 


612,649.  BATTERY  ELECTRODE;  H.  S.  Lloyd,  of  Philadelphia,  Pa.  App. 
filed  Sept.  20,  1897.  An  electrode,  comprising  a  frame  of  a  practically  non- 
active  alloy,  and  thin  parallel  strips  of  metallic  lead  adapted  to  become 
in  action  the  active  material,  and  free  from  interposed  paste,  said  strips  be- 
ing horizontally  supported  in  said  frame,  electrically  connected  therewith 
and  having  thickened  or  reinforced  outer  edges  to  lengthen  the  life  of  the 
strips  in  process  of  peroxidation. 

612,670.  ELECTRIC  CABLE  SWITCH;  A.  Norman,  of  Toronto,  Can.  App. 
filed  April   19,   1897.    An   electric  cable  for  the  propulsion   of  vehicles,  con- 


No.  612,426. — Electric  Meter. 

sisting  of  a  supply  conductor  surrounded  by  insulating  material,  portions 
of  which  are  removed  at  predetermined  intervals,  hollow  metallic  casings 
surrounding  said  insulating  material  and  covering  the  cutaway  i)orlions,  a 
freely  flowing  conducting  material  within  each  of  the  said  casings,  and  a 
working  conductor  surrounding  said  insulating  material  and  connected  to 
said  casings,  whereby  when  the  cable  is  raised  a  circuit  is  closed  through  the 
supply  conductor,  the  freely  flowing  conducting  material,  the  casings  and 
the  working  conductor,  substantially  as  described. 
612.681.  TELEPHONE  EXCHANGE  MECHANISM;  II.  P.  Snow,  of  Erie, 
Pa.  App.  filed  Nov.  i,  1897.  In  a  telephone  exchange  mechanism,  anjDfTice 
telephone  normally  out  of  connection  with  all  of  the  subscribers'  telephones, 
drop  mechanism,  comprising  means  adapted  to  be  operated  by  the  caller's 
ring  and  automatically  connect  such  calling  telephone  witli  the  operator's 
office  telephone,  and  mechanism  connected  with  said  drops  adapted  when 
a  drop  is  pushed  back  to  ring  up  a  telephone  called  for,  substantially  as 
described. 

612.696.  KAIL  JOINT  FOR  ELECTKIC  RAILWAYS;  M.  Uarschall.  of  Her. 
lin,  (lerniany.  Aj^.  filed  March  14,  1898.  In  an  electric  railway  track,  the 
combination  with  the  rail  joint  of  an  auxiliary  rail  sui)pi>rtcd  by  tlie  sleep- 
ers and  11  conductor  connecting  both  jointed  track  rails  and  placed  In  the 
Hpacc  between  Ihc  track  rails  and  the  auxiliary  rail. 

612,708.  ELECTKIC  SIC.NALINC.  APPAK.VIUS;  W.  E.  Dccrow.  of  Hoston. 
Ma^H.  App.  filed  Dec.  27,  1807.  An  electric  signaling  transmitter  compris- 
ing  a  train,  a  box  number  circuit  operating  device  uperated  by  it   1"  trans- 


No.  612,670.— Electric  Caulk  Swncii. 

mit  a  box  number  nignal  ul  different  ftpccdH  at  every  opeintion  ^f  the  train, 
itnd  nn  arluiiling  lever  for  unid  tr.iin,  nubiilnnlially  ii<i  drHcribed. 
OiJ.7w;.  ELEC'IRIC  METER  OR  INDICATOR;  W.  H.  Markn.  of  Philadrb 
phia.  Pa.  App.  filed  I'*eb.  7,  1R9H.  In  nn  ampere  indicnior,  the  comliina- 
tion  with  the  acltiQlIng  coil  or  coiU  of  a  prrmanenlly  magncli^ed  movable 
member  and  an  extra  winding  or  f  \i\  on  said  movable  member,  substan- 
tially at  denciibcd. 
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ELECTRIC  AUTOMOBILES. 

■  It  is  becoming  more  and  more  apparent  that  the  electric  automo- 
bile industry  is  in  a  stage  comparable  with  that  of  electric  traction 
about  ten  years  ago — namely,  just  on  the  threshold  of  a  tremen- 
dous expansion.  The  problems  arising  in  the  development  of  this 
class  of  apparatus  are  apparently  as  discouraging  as  those  of  elec- 
tric traction  were  at  the  time  mentioned,  but  means  of  overcoming 
them  are  being  gradually  developed  in  many  a  shop,  factory  and  ex- 
perimental laboratory,  with  results  that  are  oftentimes  astonishing. 


The  developments  in  this  line  in  France  and  America  are  quite 
readily  compared  by  the  illustrated  descriptions  of  the  vehicles  of 
both  countries  in  other  columns  of  this  paper.  The  competition 
held  last  summer  in  Paris  in  connection  with  the  Tuileries  exhibi- 
tion brought  forth  a  large  number  of  electric  vehicles,  the  study  of 
which  allows  a  few  general  comparisons  of  French  and  American 
practice  to  be  drawn.  In  general  the  French  vehicles  appear  to  be 
more  crude,  more  experimental,  more  primitive  and  more  compli- 
cated than  those  of  American  design,  albeit  one  cannot  help  admir- 
ing the  ingenious  mechanisms  embodied  in  many  of  them  to  over- 
come self-imposed  difificulties.  Sprocket  chains  are  almost  inva- 
riably used  by  the  Frenchman,  apparently  because  hydro-carbon  au- 
tomobiles were  developed  in  advance  of  the  electric,  and  the  oil 
engines  were  necessarily  placed  in  the  body  to  avoid  the  difficulties 
of  flexible  piping.  Imitating  these,  the  makers  of  electric  carriages 
have  put  the  motors  in  the  body,  while  in  America  street  railway 
practice  has  been  followed  and  either  a  rigid  or  the  so-called  "wheel 
barrow"  or  Spfague  suspension,  with  spur  gears,  has  been  followed. 
The  French  also,  regardless  of  the  liability  of  breakdown,  have 
added  complication  after  complication  to  get  small  refinements  far 
in  advance  of  the  time.  Such  are,  for  example,  nine  speeds  forward 
and  about  as  many  backward,  electric  brakes  utilizing  the  motor 
as  a  generator  on  dead  resistance,  battery  recuperation  on  down 
grades,  etc.,  etc.,  while  Americans  have  aimed  for  simplicity  and 
effectiveness.  The  French,  on  the  other  hand,  use  almost  entirely 
plain  axles,  while  Americans  as  exclusively  use  those  of  the  ball  or 
roller  beiring  types. 

The  problems  involved  in  the  development  of  this  branch  of  elec- 
trical engineering  differ  radically  from  those  of  any  others,  re- 
sembling only  in  a  small  degree  those  of  rail  traction.  The  worst 
problem  is,  of  course,  the  storage  battery,  which  will  spatter,  fume, 
give  out  on  the  road,  leak,  buckle,  disintegrate,  corrode,  short  circuit 
and  do  many  other  undesirable  things  under  the  severe  conditions 
of  automobile  work  in  spite  of  all  its  recent  improvements.  As 
has  been  concisely  said  of  it  in  a  remark  credited  to  Mr.  T.  \.  Ed- 
ison, "The  thing  is  wet." 


.Among  the  mechanical  problems  are.  first,  those  of  the  gearing. 
The  simplest  arrangement  and  that  generally  first  tried  by  inex- 
perienced designers  is  the  meshing  of  the  motor  shaft  with  a  gear 
directly  on  the  wheel  spokes.  This  is  quickly  abandoned,  owing  to 
the  impossibility  of  keeping  such  a  gear  true  or  of  enclosing  it. 
Ball-bearing  hubs  are  anything  but  accurate  in  alignment  and  axle- 
driven  wheels  are  by  tnany  preferred  to  hub-driven.  In  rounding 
corners,  one  of  the  driving  wheels  must  turn  much  faster  than  the 
other,  and  the  wheels  cannot  therefore  be  rigidly  coupled  together. 
To  give  the  same  torque  to  each  with  this  difference  of  speed  a  dif- 
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ferential  or  compensating  gear,  known  in  the  shops  as  a  "Jack-in- 
the-box"  and  commonly  of  the  epicyclic-bevel-train  type,  is  used. 
This,  of  course,  is  not  necessary  if  the  vehicle  is  of  such  a  size  that 
two  motors,  each  independently  connected  to  its  own  driving  wheel, 
can  be  economically  used.  The  connection  of  the  two  armatures 
in  series  gives  any  desired  variation  of  the  relative  speed  with  the 
same  torque  on  both. 

In  steering  the  common  fifth  wheel  or  centre-pivot  of  the  forward 
axle-tree  gives  altogether  too  great  blows  and  jerks  to  the  steering 
handle  when  either  wheel  meets  obstructions.  The  axle-tree  is 
therefore  commonly  fixed,  and  the  wheels  turn  each  about  its  own 
pivot  near  the  hub.  Sometimes  these  pivots  are  vertical,  and  with- 
in the  hub  itself,  at  other  times  just  offset  toward  the  centre  of  the 
carriage  and  either  vertical  or  inclined  somewhat.  The  operation 
of  steering  is,  even  with  this  improvement,  more  or  less  tiresome, 
and  worm  gears,  oil  cylinder  locks  and  other  devices  are  often  used 
to  prevent  the  wheels  being  deflected  by  variations  in  the  roadway. 
One  maker  inclines  his  pivots  in  such  a  way  as  to  give  the  wheels 
a  tendency  to  always  return  to  a  straight-ahead  direction.  An  in- 
teresting geometrical  problem  in  this  connection  is  the  difficulty  of 
getting  the  proper  relative  angular  deviation  of  the  two  steering 
wheels.  If  in  turning  they  both  swing  through  the  same  angle  the 
four  wheels  of  the  carriage  will  not  be  tangent  to  concentric  circles, 
as  is  necessary  for  the  proper  riding  ir»a  curved  path.  The  inner 
wheel  must  be  swung  through  an  angle  greater  than  the  outer. 
This  is  commonly  approximated  by  making  the  pivot  cranks  non- 
parallel. 


The  speed  control  is  commonly  effected  in  American  practice  by 
dividing  the  batteries  into  four  groups  which  may  be  placed  all  in 
multiple,  two  in  multiple  and  two  in  series,  or  all  four  in  series. 
thus  giving  three  voltages  and  three  speeds,  others  being  some- 
times added  by  commutation  or  rearrangement  of  the  field  coils. 
dead  resistances  rarely  being  used.  The  French,  however,  favor 
keeping  the  batteries  always  in  series,  so  that  all  the  cells  of  one 
vehicle  invariably  receive  the  same  discharge,  as  they  do  the  same 
charge,  and  obtain  their  speed  control  by  all  sorts  of  devices,  such 
as  double  commutators,  changeable  gears,  etc.,  etc.  The  loads 
carried  in  this  work  are  so  small  that  magnetic  or  other  blowouts 
are  not  necessary  in  the  controllers  which  break  the  current  satis- 
factorily with  the  quick  motion  obtained  by  cam  notches. 


As  between  the  electric  and  the  hydro-carbon-propelled  automo- 
bile, the  former  has  the  advantages  of  quieter  running,  easier  con- 
trol, greater  simplicity,  less  apparent  danger,  absence  of  odor,  heat 
and  vibration,  which  appeal  powerfully  to  the  layman  and  the  pur- 
chaser of  such  vehicles.  For  long  runs  without  replenishing — that 
is,  for  cross-country  service  similar  to  that  of  the  stage  coach — the 
hydro-carbon  vehicles  arc  undoubtedly  superior,  but  for  city  ser- 
vice the  advantages  of  electric  propulsion  are  overwhelming. 


BOUNDLESS  SPACE  A   BUS  BAR. 

One  of  the  American  electrical  journals  has  recently  taken  some 
of  Mr.  Nikola  Tenia's  patents  undoubtedly  more  seriously  than 
the  inventor  himself  intended  them,  and  advanced  the  ideas 
there  tentatively  proposed  as  a  revolutionary  invention  comparable 
with  those  of  the  same  inventor  in  the  rotary-field  line,  and  has. 
with  the  aid  of  the  gullible  daily  press,  given  the  public  in  general 
another  false  improssi'>n  of  the  wonders  of  electricity.  The  idea 
proposed  compri^es  nothing  more  nor  less  than  a  high-tensiim  slcp- 
up  transformer  feeding  into  a  vertical  conductor  with  a  terminal  at 
•  iirli  an  elevation  above  the  earth  as  to  reach  a  strata  of  rarefied 
atmosphere  which  has  a  comparatively  low  electrical  resistance,  a 
similar  stcp-drwn  trantformer  lo  be  connected  at  any  desired  point 


with  the  same  conducting  strata  by  means  of  any  suitable  device, 
such  as  that  used  by  the  illustrious  Benjamin  Franklin,  or,  prefer- 
ably, as  stated  in  the  patent,  by  means  of  a  balloon,  the  earth  being 
utilized  as  a  ground  return. 

The  fact  is  set  forth  that  the  atmosphere  at  15  pounds  to  the 
square  inch,  or  other  pressures  common  near  the  surface  of  this 
mundane  sphere,  is  a  good  insulator,  while  at  lower  pressures,  as  is 
well  known  by  manufacturers  of  200-volt  lamps,  it  becomes  quite  a 
fair  conductor.  By  a  rigid  suppression  of  the  reasoning  faculties 
and  a  little  freedom  of  the  imagination,  fancy  pictures  a  conductor 
poked  up  through  the  insulating  sheath  at  Niagara,  establishing  an 
alternating  difference  of  potential  between  the  superincumbent  ether 
and  this  ball  of  solid  matter  below  protected  by  an  atmospheric 
dielectric,  which  difference  of  potential  can  be  tapped,  so  to  speak, 
at  any  desired  location,  such  as  the  large  cities,  or  by  express  trains 
with  electric  locomotives  towing  balloon  trolleys,  making  contact 
with  an  overhead  conductor  from  which  they  cannot  readily  slip  off. 
The  use  of  several  great  sources  of  natural  power  will,  of  course, 
necessitate  generators  of  the  same  frequency  running  in  synchro- 
nism with  each  other,  as  they  are  all,  so  to  speak,  connected  across 
the  same  bus  bars,  and  lacking  the  third  bus  bar,  multiphase  sys- 
tems will  go  out  of  fashion. 

The  system  might,  however,  give  other  results  more  valuable 
than  those  of  power  transmission.  With  transmitting  and  receiving 
stations  at  Niagara  Falls  and  New  York  city,  respectively,  the  State 
of  New  York  would  possibly  be  illuminated  by  a  gigantic  Geissler 
tube  overhead  that  would  turn  night  into  day,  put  to  shame  the  au- 
rora borealis,  and  make  the  advocates  of  diffused  illumination  shout 
for  joy.* 

Mr.  Tesla  should  certainly  be  enjoined  from  putting  his  polished 
ball  terminals  too  high,  or  a  Crookes-tube  effect  might  be  obtained. 
emitting  a  profusion  of  X-rays  which  would  disclose  altogether  too 
much  to  anyone  with  fluorescent  spectacles,  and  might  make  it  nec- 
essary for  mortals  to  carry  leaden  umbrellas  to  prevent  the  skin  be- 
ing burned  from  the  tops  of  their  heads. 


The  patent  gives  no  data  as  to  the  estimated  height  to  which  it 
would  be  necessary  to  elevate  the  terminals.  It  is  obvious  that  a 
height  sufficient  for  a  very  marked  difference  in  the  specific  resist- 
ance must  be  attained,  otherwise  the  voltage  would  be  necessarily  so 
high  that  fatal  leakage  through  the  extended  sheet  of  insulating  me- 
dium would  ensue.  No  such  marked  change  of  resistance  occurs  at 
the  highest  elevations  yet  attained  by  man,  several  miles  upward, 
and  the  atmospheric  pressure  falls  off  somewhat  more  slowly 
even  than  by  a  logarithmic  law,  so  that  scores  or  hundreds  of 
miles  of  elevation  would  be  necessary.  The  methods  of  ballooning 
at  this  elevation  and  supporting  conductors  of  this  length  are  not 
explained  in  the  patent. 

With  a  circuit  looped  about  so  many  square  miles  of  space,  it  is 
i.ot  explained  how  the  self-inductive  choking  of  the  comparatively 
high-frc<iuency  currents  proposed  (about  1000  cycles  per  second) 
could  be  eliminated,  and  no  explanation  is  made  of  the  precautions 
10  be  taken  against  lightning.  The  advocates  of  that  light-weight 
material,  aluniininn,  for  current-conducting  purposes  must  take  a 
back  seat,  as  the  ether  has  a  lower  sjjecific  gravity  than  anything 
hitherto  proposed  for  this  service,  Mr.  Tesla,  if  correctly  reported, 
previously  propose<l  lo  wabble  the  earth's  charge  for  man's  ignoble 
uses,  hut  he  now,  if  these  things  can  he  taken  seriously,  has  designs 
on  the  universe.  The  price  of  copper  remains  in  the  neighbor- 
hood of  II  cents,  however. 

•1  lie  wrilrr  rcucrvr*  nil  righlii  l<i  ilic  inr  ot  intrr|iliiiiciniy  tpiicc  a%  :t  varinini 
ttllic  fnr  tinhtiltK  intriiium. 
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X-Rays  in  the  Army. 


BY   H.    LYMAN   SAYEN. 

When  the  operations  of  the  army  near' Santiago  indicated  the 
necessity  of  providing  for  the  wounded  in  the  United  States,  where 
better  care,  more  healthful  surroundings,  and  better  food  could  be 
obtained  than  was  possible  in  Cuba,  the  Government  selected  Fort 
McPherson,  Ga.,  as  one  of  the  receiving  points.  Situated  4  miles 
southwest  of  Atlanta,  on  a  tableland  1000  feet  above  the  sea  level, 
its  pure  air  and  water,  excellent  sanitary  arrangements  and  central 
position  in  the  South  made  it  an  excellent  site  for  a  general  hospital 
for  the  army  in  the  field. 

Early  in  July  I  was  ordered  by  Surgeon-General  Sternberg  to  re- 
port for  duty  at  the  post  in  connection  with  X-ray  work.  Upon  my 
arrival  there  I  found  that  the  finely  equipped  post  hospital  was  used 
partly  as  an  executive  building  and  partly  for  sick  and  wounded 
officers.  Immediately  adjoining  the  hospital  building  is  the  labora- 
tory building,  one  portion  of  which  was  the  surgical  operating 
room,  well  equipped  with  modern  surgical  appliances,  while  another 
part  of  the  building  was  devoted  to  the  biological  laboratory,  and 
it  was  here  that  the  X-ray  work  was  done. 

The  room  was  well  suited  to  the  work,  and,  as  the  vfater  supplied 
to  it  was  from  an  artesian  well  over  2000  feet  deep,  it  offered  excep- 
tional facilities  for  the  developing  and  printing.  I  had  the  shutters 
covered  with  an  opaque,  black  oilcloth  in  order  that  the  room  might 
be  made  absolutely  dark,  even  when  the  brightest  daylight  prevailed 
outside.  It  was  found  very  essential  to  do  this,  not  only  for  photo- 
graphic purposes,  but  for  the  fact  that  it  seems  impossible  to  do 
satisfactory  work  in  daylight.  It  is  a  matter  of  ten  minutes  or  so 
for  the  eyes  to  accommodate  themselves  to  the  fiuoroscope  after 
being  exposed  to  daylight,  and  it  is  impossible  to  keep  them  glued 
in  the  fluoroscope  and  at  the  same  time  manipulate  the  X-ray  ap- 
paratus in  a  light  room. 

The  original  equipment  of  the  X-ray  laboratory  contained  as  a 
generator  an  eight-plate  static  machine  with  plates  28  inches  in 
diameter,  running  in  ball  bearings.  The  plates  were  in  a  moisture- 
proof  case,  which  also  contained  a  double-plate  Wimshurst  as  an 
exciter.  The  main  plates  were  driven  by  a  large  hand  wheel  which 
made  one  turn  to  four  or  five  of  the  plates. 

The  apparatus  was  of  excellent  workmanship  and,  under  condi- 
tions less  exacting  than  this  instance,  might  have  performed  the 
worlc  required  of  it.  While  the  writer's  experience  in  the  use  of  the 
static  machine  in  connection  with  the  generation  of  X-rays  has  been 
somewhat  limited,  a  study  of  the  conditions  existing  in  this  form 
of  machine,  together  with  the  actual  working  of  the  apparatus  at  the 
post,  leads  to  the  conclusion  that  the  static  machine  is  theoretically 
and  practically  an  inefficient  current  generator,  aside  from  the  fact 
that  the  highly  humid  Southern  climate  rarely  permitted  its  use  in 
this  particular  instance. 

A  static  machine  depends  for  its  excitation  on  the  potential  in- 
duced at  its  terminals,  and,  as  a  consequence,  when  running  at  a 
low  potential,  as  on  a  tube  of  low  vacuum,  it  does  not  generate  a 
sufficient  quantity  of  current.  The  addition  of  a  spark  gap  in  series 
with  the  tube  improves  the  output  of  the  machine,  but  there  is  more 
energy  lost  in  the  spark  gap  than  used  in  the  tube.  That  is,  if  the 
machine  is  not  running  at  a  potential  equivalent  to  a  long  spark, 
it  will  not  generate  enough  current  to  properly  illuminate  the  tube. 
A  tube  with  a  vacuum  corresponding  to  a  parallel  spark  gap  of 
about  3  inches  gives  the  most  satisfactory  results.  When  con- 
nected to  a  static  machine,  in  order  to  get  enough  current  through 
the  tube,  it  is  necessary  to  add  a  spark  gap  in  series  with  it  about 
6  inches  long.  It  will  be  seen  from  this  that  the  machine,  in  order 
to  give  the  proper  current,  generates  three  times  the  energy  neces- 
sary; or,  in  other  words,  a  4-inch  spark  from  an  induction  coil 
would  do  the  same  work,  while  the  apparatus  required  would  occupy 
but  about  one-twentieth  of  the  space. 

In  view  of  the  exigencies  of  the  work  Messrs.  Queen  &  Co., 
Philadelphia,  kindly  loaned  the  writer  a  14-inch  induction  coil,  to- 
gether with  a  number  of  their  self-regulating  tubes,  while  Dr.  T.  P. 
Hinman,  of  Atlanta,  volunteered  the  use  of  his  laboratory  for  the 
purpose  of  charging  the  batteries  to  run  the  coil,  no  electrical  plant 
existing  at  the  post. 

The  wounded  sent  to  the  post  included  those  who  were  in  tlie 
fight  at  El  Cancy,  and  in  practically  every  case  the  X-rays  were  em- 
ployed for  diagnostic  purposes.  The  difficulty  of  obtaining  suitable 
photographic  plates  early  in  the  work  compelled  reliance  upon  the 
findings  of  the  fluoroscopc.  the  location  of  bullets  being  marked  by 


ink  spots  on  the  fiesli.  In  the  case  of  fractures  the  surgeon  in 
charge  of  the  patient  was  enabled  to  verify  the  position  of  the 
bones. 

The  number  of  wounded  during  the  war  that  required  the  X-rays 
was  by  no  means  large,  but  the  cases  of  injured  received  at  Fort 
McPherson  were  of  such  a  varied  character  as  to  fully  emphasize 
the  value  of  the  new  form  of  radiant  energy  in  all  field  and  hospital 
work  during  the  war.  While  it  is  not  in  my  province  to  comment  on 
the  surgical  aspect  of  the  subject  I  believe  it  to  be  the  opinion  of 
surgeons  of  experience  that  the  older  method  of  probing  for  bullets, 
with  the  consequent  danger  of  carrying  infection  to  the  wounded 
parts,  should  be  abandoned  in  favor  of  the  X-rays.  There  is  also  the 
important  factor  of  accuracy  in  the  X-ray  determinations,  enabling 
the  surgeon  to  remove  the  bullet  through  a  small  opening  in  the 
tissues. 

All  the  operations  of  the  surgeons  at  the  post  were  successful  in 
removing  the  bullets  from  the  exact  location,  as  indicated  by  the 
radiographs,  and  in  many  cases  it  was  impossible  to  determine  the 
nature  of  the  injury  except  by  means  of  the  plates.  The  presence  of 
some  of  the  bullets  was  even  unsuspected,  as  is  shown  by  the  case  of 
J.  R.,  private.  Company  C,  Second  Infantry.  He  was  wounded  at 
Santiago  and  arrived  at  McPherson  with  two  pieces  of  lead  in  his 
arm.  The  presence  of  the  larger  piece  was  unsuspected,  the  smaller 
piece  being  so  near  the  surface  that  recourse  to  the  X-rays  was  con- 
sidered unnecessary.  A  subsequent  stiffness  and  soreness  in  the 
arrti,  however,  gave  rise  to  an  X-ray  examination,  resulting  in  the 
successful  removal  of  the  bullet. 

The  present  war  is  the  first  instance  that  our  army  medical  de- 
partment has  had  occasion  to  use  X-ray  apparatus  to  any  practical 
extent.  Apart  from  the  novelty  of  the  new  force,  there  is  not  the 
opportunity  in  the  army  in  time  of  peace  to  determine  the  value  of 
improvements  of  this  nature  as  is  afforded  the  general  hospitals. 

The  X-rays  in  the  army  are  essentially  an  equipment  for  war,  and 
in  those  times  when  the  medical  department  is  taxed  to  the  utmost 
there  is  the  utmost  importance  that  they  should  have  every  facility 
to  help  in  the  successful  treatment  of  the  injured.  Not  only  are  the 
rays  valuable  from  the  standpoint  of  their  immediate  usefulness, 
but  too  much  importance  cannot  be  placed  on  the  fact  that,  as  rec- 
ords, there  is  nothing  better  or  more  accurate  than  a  radiograph. 
In  the  case  of  J.  R.,  should  he  try  to  obtain  a  pension,  could  there 
be  found  any  better  evidence  of  the  fact  that  his  bones  are  uninjured 
and  that  the  possibilities  of  a  permanent  injury  resulting  are  ex- 
ceedingly small?  If,  together  with  the  radiograph,  there  is  kept  an 
accurate  history  of  the  different  cases  we  have  an  indisputable  ac- 
count of  the  effect  of  gunshot  injuries. 

It  certainly  seems  that  the  recent  developments  in  the  design  of 
X-ray  apparatus  have  advanced  it  to  such  a  state  that  there  are 
great  possibilities  for  the  adaption  of  it  to  work  in  the  field.  A  cov- 
ered wagon,  drawn  by  two  mules,  would  furnish  the  dark  room  as 
well  as  the  means  of  conveyance.  It  should  be  in  charge  of  two 
men  who  should  be  so  trained  in  the  work  that  they  would,  between 
them,  know  how  to  take  care  of  everything  from  the  secondary  of 
the  induction  coil  to  the  hoofs  of  the  mules.  In  the  wagon  might 
be  placed  a  12-inch  induction  coil  so  made  that  every  part  could 
be  immediately  removed  and  replaced  by  another,  of  which  the 
wagon  should  contain  a  complete  set.  It  should  also  contain,  be- 
sides a  complete  supply  of  tubes  and  photographic  apparatus,  a 
little  dynamo  and  windlass  so  the  mules  could  put  in  their  spare 
time  in  charging  the  storage  batteries  (although  this  seldom  has  to 
be  done,  as  my  experience  at  Fort  McPherson  demonstrated).  A 
thousand  pounds  would  cover  the  weight  of  the  apparatus,  and  with 
such  an  equipment  the  wagon  would  be  as  independent  as  a  com- 
pany of  infantry.  The  operators  could  bunk  in  their  ambulance  be- 
sides carrying  a  plentiful  supply  of  rations. 

An  Automobile  Exhibition  in  London. 


An  international  exhibition  of  motor  cars  is  to  be  held  in  Lon- 
don, England,  next  June,  and  it  is  hoped  that  trials  and  contests, 
with  prizes  and  medals,  will  be  arranged  for. 


Electric  Automobiles  In  Berlin. 


.^n  electrical  omnibus  has  lately  been  put  into  public  service  in 
Berlin,  Germany,  the  vehicle  being  2.3  feet  in  length,  having  a  ca- 
pacity of  twenty-six  passengers  and  weighing  6.65  metrical  tons,  of 
which  the  battery  weighs  1*4  tons,  and  is  stated  to  have  a  running 
capacity. of  thirty-seven  hours. 
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Electrical  N'ehicles.* 


BY    JOSEPH    API'LETON. 

The  question  of  electric  vehicles  is,  to  the  general  public,  proba- 
bly the  most  interesting  among  recent  applications  of  electricity, 
and  the  field  it  opens  up  for  storage  batteries  is  almost  beyond  limi- 
tation. The  last  few  years  have  seen  the  electric  motor  replace 
horses  in  our  street  cars,  and  those  who  have  followed  the  concep- 
tion and  growth  of  the  electric  vehicle  prophesy  the  same  revolu- 
tion in  the  carriages,  cabs,  wagons,  etc.,  in  our  cities.  Of  course, 
to  lovers  of  horseflesh  this  change  will  not  appeal,  for  the  substitu- 
tion of  a  controller  for  a  well-bred  animal  would  deprive  them  of 
the  principal  pleasure  of  locomotion.  There  certainly  can  not  be 
the  same  sympathy  and  affection  between  the  owner  and  the^. 
electric  motor  as  there  is  between  him  and  an  intelligent  animal; 
but  for  commercial  uses,  where  dollars  and  cents,  and  not  sym- 
pathy, count,  the  case  is  different,  and  there  are  many  reasons  why 
the  electric  vehicle  should  supersede  our  present  methods. 

The  cost  of  accomplishing  by  electric  vehicles  the  work  now 
done  by  horses  would  be  probably  one-half,  when  their  adoption  has 
become  to  any  extent  general,  thus  enabling  the  work  of  recharg- 
ing the  batteries  to  be  organized, on  a  proper  scale. 

There  is  an  immense  advantage  from  a  sanitary  point  of  view. 
Think  of  the  hygienic  measures  necessary  to  care  for  the  refuse  of 
100,000  horses,  both  in  the  stables  and  on  the  streets.  This  is  about 
the  number  of  horses  in  Philadelphia.  Again,  if  the  wear  and  tear 
of  these  100.000  horses  traveling  over  the  streets  and  roads  were 
done  away  with,  how  much  simpler  the  problem  of  good  roads 
would  be.  The  electric  vehicle  possesses  so  many  advantages  over 
those  propelled  by  oil  or  gas  motors  that,  except  for  special  con- 
ditions, where  extremely  long  distances  have  to  be  covered  without 
charging  facilities,  there  seems  to  be  little,  if  any,  doubt  that  the 
former  type  will  be  the  one  to  fill  the  field. 

Briefly  stated,  the  advantages  of  the  electric  vehicle  over  oil  or 
gas  motors  are  as  follows: 

Safety. — A  storage  battery  will  not  explode,  nor  is  it  inflamma- 
ble, like  gasoline  or  kerosene. 

Ease  of  Handling  and  Control. — An  electric  motor,  with  its  con- 
troller, is  certainly  the  ideal  method  of  control,  and  is  distinctly 
not  in  the  same  class  withjthe  levers  and  valves  necessary  to  op- 
erate an  engine. 

Absence  of  Noise  and  Vibration.— Here,  again,  the  electric  mo- 
tor is  the  ideal  motor  for  the  purpose,  having  a  smooth  rotary  mo- 
tion, instead  of  a  reciprocating  action,  with  its  noise  and  vibration. 

Absence  of  Heat  and  Smell. — An  oil  or  gas  motor  must,  of  neces- 
sity, be  accompanied  by  considerable  heat,  and  usually  requires  a 
water-jacketed  cylinder.  From  the  exhaust  there  is  an  objectionable 
odor,  due  to  the  unconsumed  gases;  but  with  the  electric  motor 
neither  of  these  objectionable  features  exists. 

Cost  of  Operation. — There  is  no  doubt,  from  independent  tests 
made,  that  a  vehicle  can  be  propelled  electrically  with  less  con- 
sumption of  energy  than  any  oil  or  gas  motor. 

There  arc  many  other  points  which  might  be  touched  upon,  but 
these  will  suffice.  For  city  use,  the  question  of  large  mileage  ca- 
pacity docs  not  handicap  the  electric  vehicle  in  favor  of  the  oil  or 
gas  motor,  as  the  supply  of  electricity  can  be  renewed  as  desired  by 
recharging  the  batteries.  This  part  of  the  problem  we  will  con- 
sider later. 

The  electric  vehicle  of  to-day  is  the  result  of  much  arduous  and 
expensive  experimental  work,  and  this  club  has  the  honor  of  con- 
taining among  its  members  two  gentlemen  who  have  been  fore- 
most in  the  dcvtiopmcnt  of  the  electric  vehicle  in  this  country. 

Messrs.  Morris  and  Salom  first  took  up  the  question  in  i8q.(,  at 
which  time  very  little  had  been  done,  cither  in  this  country  or 
abroad,  and  the  numerous  problems  of  motors,  gearing,  wheels, 
tires,  bearings,  running  gear,  etc.,  had  to  be  investigated  and  solved 
without  the  light  of  previous  experience.  The  first  vehicle  ihcy  de- 
signed without  regard  to  appearance,  Ihcir  object  being  to, ascertain 
the  best  type  for  self-propulsion  through  all  sorts  of  streets,  con- 
•  idering,  especially,  the  features  of  weight,  size,  mileage  and  distri- 
bution of  ni.irhinery.  It  weighed  4250  pounds  without  passengers. 
It«  f  on  one  charge,  was  50  to  100  inilc-i,  according 

ti  •;  I  he  battery  weighed  1600  pounds.  Thcmotorwas 

■i,nl.  but  capable  of  developing  0  horse-power  for 
[iiing  300  pounds.     The  m.Tximum  spenl  allnined 
was  15  miles.  It  was  most  successful,  and  traveled  hundred?  of  miles 

without    •i/'r-irlAnf 
•E:-'  prei«nte4  before  Iht  Englneeri'  Club  ol  PhiUdclphla. 


The  data  obtained  from  this  proved  that  on  good  pavements  a 
vehicle  weighing,  with  passengers,  5000  pounds,  could  propel  itself 
at  a  speed  of  10  miles  an  hour,  with  an  expenditure  of  energy  not 
over  3}4  horse-power,  or  Vw  horse-power  per  1000  pounds. 

These  gentlemen  next  designed  and  constructed  the  vehicle 
known  as  the  Electrobat,  No.  2,  which  won  the  gold  medal  in  the 
"Times-Herald"  motor-cycle  contest  held  at  Chicago  m  Novem- 
ber, 1895.  This  weighed  only  1700  pounds  with  batteries,  which  was 
a  great  reduction  in  weight.  The  equipment  consists  of  two  mo- 
tors, each  Ij4  horse-power,  attached  to  the  front  axle,  the  pinions  on 
the  armature  shaft  gearing  directly  into  the  driving  gears  attached 
to  the  front  wheels.  The  steering  is  accomplished  by  the  hind 
wlieels.  The  battery  consists  of  forty-four  cells,  having  a  capacity 
of  50  ampere  hours,  each  cell  weighing  13  pounds.  The  controller 
is  conveniently  located  at  the  front  seat,  and  gives  three  speeds 
ahead  and  one  backward,  obtained  by  various  groupings  of  the  cells 
and  motors.  The  maximum  mileage  on  one  charge  was  25  miles, 
at  12  miles  per  hour;  the  jnaximum  speed,  20  miles  per  hour.  In 
the  "Times-Herald"  race  this  vehicle  met  in  competition  every 
description  of  motor  vehicle,  and  the  fact  of  its  being  awarded  the 
gold  medal  is  sufficient  proof  of  its  superiority  and  merit. 

Messrs.  Morris  and  Salom  then  proceeded  to  design  electric  ve- 
hicles for  different  classes  of  work,  e.  g.,  hansom  cabs,  coupes  and 
delivery  wagons,  etc.  The  next  step  forward  was  the  formation  of 
the  Electric  Carriage  and  Wagon  Company,  to  operate  vehicles  in 
actual  service  in  New  York  City.' 

After  more  than  a  yiar's  successful  experience  with  these  cabs 
it  was  decided  to  extend  the  scope  of  operation,  and  next  month 
fifty  more  cabs  and  fifty  broughams  will  be  in  operation  in  New 
York  City  in  ordinary  hacking  service.  Eventually  more  stables 
will  be  opened  in  New  York  City,  and  also  in  other  cities. 

The  new  vehicle  is  of  similar  design  to  those  formerly  used,  but 
will  contain  certain  minor  improvements  and  additions,  which  ex- 
perience has  found  to  be  advantageous.  For  example,  the  back- 
ward speed  is  obtained  by  a  separate  reversing  switch,  operated  by 
the  foot  instead  of  by  the  controller,  as  it  was  found  the  driver 
would  use  the  reverse  position  to  stop  his  vehicle,  instead  of  using 
the  brake,  thereby  putting  more  strain  on  motor  and  battery. 

An  emergency  switch  is  provided,  which  the  driver  operates  by 
giving  a  spring  a  kick  with  the  heel  and  releasing  a  little  strip  of 
copper  from  two  contact  blocks.  This  switch  is  also  used  if  the 
driver  wants  to  leave  his  vehicle  on  the  street;  he  puts  the  copper 
link,  or  little  strip,  in  his  pocket  and  renders  the  vehicle  inoperative. 
These  new  cabs  show  a  marked  improvement  over  the  previous' 
ones  in  the  question  of  efficiency.  At  a  speed  of  12  miles  per  hour 
they  take  an  average  of  less  than  2%  horse-power,  and  will  have 
about  40  miles'  capacity.  When  going  up  an  8  per  cent,  grade, 
which  is  rarely  met  with  in  city  use,  they  can  make  6  miles  an 
hour  with  7  horse-power.  This  is  far  better  than  has  ever  been 
done  before.  The  wheels  are  fitted  with  pneumatic  tires  of  5  inches 
diameter,  inflated  to  about  120  pounds. 

A  vast  amount  of  skill  and  care  has  been  expended  in  laying  out 
the  new  ^tables,  and  the  arrangements  for  handling  the  vehicles  and 
batteries  are  most  complete.' 

The  Pope  Manufacturing  Company,  the  well-known  makers  of 
the  Columbia  bicycle,  have  taken  up  the  manufacture  of  electric 
vehicles.  Their  vast  manufacturing  experience  and  exceptional 
facilities  for  making  tubular  frames,  wire  wheels  and  pneumatic 
tires  render  this  company  specially  fitted  for  turning  out  the  highest 
class  of  vehicles,  both  from  an  engineering  and  commercial  stand- 
point. Its  attention  has  been  given  to  vehicles  for  private  use, 
rather  than  public  operation  from  a  central  stable.' 

The  mileage  of  the  single-seated  carriages  of  this  make  in  New 
York  City  streets  is  about  .10  miles.  Over  country  roads,  in  the 
vicinity  of  Hartford,  Conn.,  where  there  arc  many  hills  and  roads 
having  poor  sit.-(ace,  a  mileage  of  28  miles  has  frcqiioiitly  hern  ob- 
tained. Over  these  roads  the  average  speed,  including  all  st<ips  and 
slow-iips,  is  9>it  miles  per  hour.  The  average  consumption  of  ener- 
gy, on  good  roads,  including  all  ^ero  readings  when  coasting,  i* 
about  1760  watts,  or  s'/t  electric  horse-power. 

The  (act  that  the  carriages  arc  used  by  the  general  public,  am! 
are  not  operated  or  controlled  under  skilled  supervision,  as  Is  the 
case  of  cabs,  h.is  made  it  necessary  In  work  out  a  system  for  re- 
charging which  the  (lurchascr  can  carry  out  without  trouble.  Forty- 
four  cells  arc  used  on  each  vehicle,   so  that  an  ordinary  !io-volt 

'See  Tilt  KucTHiCAi.  Would,  Auginl  14  nnH  Auguit  ji,  1897. 
•Sec  Tim  Ki.scthicai.  Wo»ld,  Seplcmlier  3,  180S. 
•See  page  4''3.  el  icq. 


November  5,  i8g8. 


THE    ELECTRIC  A  JL    WOKLO 


469 


circuit  can  be  used  for  charging.  The  batteries  are  charged  in 
position,  a  suitable  plug  connection  being  provided.  In  each  ve- 
hicle is  arranged,  in  the  battery  circuit  under  the  seat,  a  specially  de- 
signed Thomson  recording  wattmeter,  which,  when  the  battery  is 
charging,  runs  backward,  and  at  a  certain  slower  speed  than  when 
the  batteries  are  discharging  and  operating  the  carriage.  Instruc- 
tions are  given  to  continue  the  charging  current  until  the  wattmeter 
returns  to  the  full  position.  This  absolutely  insures  that  a  certain 
percentage  of  increase  of  current  over  what  has  been  taken  out 
has  been  put  back  into  the  batteries.  The  batteries  are  fully 
charged  in  from  three  to  three  and  one-half  hours.  When  first 
plugged  in  the  current  starts  at  40  to  50  amperes,  gradually  decreas- 
ing to  about  10  atnperes  as  the  counter  e.  m.  f.  of  the  battery 
builds  up. 

The  Fischer  Electric  Equipment  Company  of  Chicago  is  prepar- 
ing to  operate  in  that  city  vehicles  of  all  descriptions.  The  lines 
it  proposes  to  work  on  are  to  furnish  the  entire  electrical  equipment 
to  carriage  builders,  using  the  ordinary  design  of  carriage,  with  as 
little  alteration  as  possible.  Experience  leads  it  to  recommend  two 
motors,  thus  doing  away  with  balance-gear,  and  to  the  use  of  wood 
wheels  in  preference  to  wire  wheels,  and  solid  rubber  tires  in  pref- 
erence to  pneumatic  ones.  It  is  claimed  that  pneumatic  tires  take 
20  to  so  per  cent,  more  power  for  the  same  load  than  solid  tires, 
besides  depreciating  far  more  rapidly.  It  is  proposed  to  do  the 
charging  with  the  battery  in  position,  assuming  that  the  public  ve- 
hicles will  have  ample  time  during  the  day  to  charge  from  the  street 
plug,  and  to  adopt  a  prepayment  system  for  this  charging,  the  man 
putting  into  the  switching  apparatus  on  the  charging  plug  a  cer- 
tain amount  of  money  and  getting  in  return  a  definite  quantity  of 
electrical  energy. 

The  Riker  Electric  Motor  Company  is  also  building  electric 
vehicles.'  Some  of  these  have  been  in  service  for  some  considera- 
able  time,  the  Victoria  having  made  3000  miles  and  the  four-pas- 
senger trap  1200  miles.  An  electric  delivery  wagon  is  being  op- 
erated by  Altman  &  Co.,  in  New  York  City. 

The  electric-motor  vehicle  must  of  necessity  contain  mechanical 
and  electric  apparatus  which,  in  order  to  be  maintained  in  proper 
working  order  and  the  highest  state  of  efficiency,  must  have  intel- 
ligent and  systematic  inspection.  If  this  care  and  attention  are 
given  periodically,  there  is  no  doubt  of  the  reliability  and  useful- 
ness of  these  vehicles.  It  can  hardly  be  expected  that  the  general 
public  will  be  able  to  give  this  skilled  attention,  and  comparatively 
few  users  of  such  vehicles  would  have  a  mechanic  in  their  employ 
who  would  be  competent;  therefore  the  lines  upon  which  the  busi- 
ness will  be  developed  will  probably  be  the  construction  of  charg- 
ing stations  in  suitable  locations  in  the  city,  where  the  vehicles 
will  be  kept  when  not  in  use  and  where  they  will  receive  such  at- 
tention as  is  necessary. 

There  is  no  doubt  that  the  electric  vehicle  has  come  to  stay. 
Whether  future  devolopments  will  lead  to  a  diflferent  design  it  is 
impossible  to  say.  The  first  railway  coaches  were  constructed  after 
the  design  of  the  old  road  coaches,  but  the  design  became  modi- 
fied in  order  to  produce  a  vehicle  which  was  best  suited  to  the  new 
method  of  locomotion.  So  it  may  be  with  the  electric  vehicle.  The. 
design  may  gradually  change  until  we  have  a  type  of  motor-vehicle 
entirely  different  froin  the  horse-carriage. 


Electric  Automobiles  at  the  Paris  Concourse- I.* 


Another  Automobile  Exhibition. 


.An  exhibit  of  motor  carriages  was  held  during  the  last  week  in 
September  at  Dnsseldorf,  under  the  auspices  of  the  Mid-European 
Motor-Car  Club.     Most  of  the  vehicles  were  of  the  hydro-carbon  • 
motor  type,  although  some  electrical  ones  were  shown,  one  being 
a  Columbia  electric  carriage. 


Electric  Cars  In  London. 


The  Middlesex  and  London  County  Councils  have  at  last  granted 
permission  for  a  line  of  electric  cars  in  London,  the  English  pa- 
pers referring  to  it  as  an  experimental  line,  though  what  can  be  the 
subject  for  experiment  is  hard  for  Americans  to  sec.  The  current 
is  to  be  supplied  by  overhead  trolleys,  although  in  a  report  recently 
presented  by  Mr.  J.  Allen  Baker  a  most  commendable  statement  is 
made  that  for  service  of  this  kind  the  open  conduit  is  far  preferable. 

'See  page  486,  et  seq. 


MERICANS  have  been  accused 
of  being  a  utilitarian  race,  it- 
terly  devoid  of  the  aesthetic 
sense,  and  therefore  caring  lit- 
tle for  the  appearance  of  their 
streets,  so  long  as  these  serve 
the  purpose  for  which  they  are 
built.  In  the  early  days  of 
electric  lighting,  plants  were 
built  everywhere  with  feverish 
haste.  It  mattered  little  how 
things  looked  if  only  the  lights 
worked.  The  streets  were  filled 
with  loose  and  carelessly 
strung  wires,  supported  on 
wooden  poles  that  looked  often 
as  if  some  of  the  bottled  light- 
ning had  strayed  into  them  by 
mistake,  so  crooked  were  they, 
and  it  is  no  uncommon  thing 
now  to  see  a  rickety  arc  lamp 
nailed  to  the  top  of  a  crazy 
pole  in  some  places  that  ought 
to  know  better.  The  electric 
railway  soon  added  its  burden 
to  the  streets;  it  is  true  that  a  feeble  protest  was  heard,  at  first,  but 
the  protestants  were  soon  the  very  people  who  let  the  horse-car 
go  by  in  order  to  take  the  electric  following  close  behind  on  the 
same  track. 

How  does  it  happen,  then,  that  the  motor  carriage  is  not  with  us 
yet?  Paris,  the  most  beautiful  modern  city  in  the  world,  whence  the 
trolley-wire  is  banished  for  its  unsightliness,  is  filled  to  overflowing 
with  noisy,  puffing,  busy,  odorous  little  vehicles  propelling  them- 
selves about  the  streets.  We  are  constantly  hearing  of  the  races 
which  are  run  at  break-neck  speed,  up  hill  and  down  dale,  at  immi- 
nent risk  of  life  and  limb  to  both  participants  and  other  unfortunates 
who  happen  to  be  on  the  road.    The  excitable  Frenchman  is  unable 
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WEIGHT  ACCUMULATOR  IN  POUNDS 

^1^  Useful   weiglit  in  pounds  ,' 

(Difference  between  total   weight  of  outfit  and  weight  of  accumulator.) 

ZJ  —  Distances  in  miles 

C  —  Useful  work  done  in   ton  miles,  equals  useful  weight  times  distance  traversed. 

Fig.  I.  — Curves  of  Accumulator  Weight  .\nd  Travel. 

to  write  anything  about  his  automobiles  without  first  calling  atten- 
tion to  the  tact  that  for  once  he  has  distanced  America,  the  home  of 
the  mechanic,  on  her  own  ground,  and  wonders  how  it  has  come 
about. 
Though   late   in   making  its=  appearance  a   successful   electrically 

•Compiled  and  translated  from  the  French  technical  Journals. 
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propelled  vehicle  does  seem  to  be  coming  to  the  top  at  last,  if  it  is 
possible  to  prophesy  anything  from  the  results  of  the  recent  coin- 
petition  trial  held  in  connection  with  the  Tuileries  exhibiton.  The 
object  of  this  competition  was  to  develop  a  carriage  which  would  be 
suitable  for  displacing  the  hacks  and  cabs  drawn  by  horses  now  ply- 
ing in  Paris.  The  reward  of  success  being  a  very  substantial  one  in 
the  shape  of  a  possible  large  order  from  the  Paris  Cab  Company, 
those  who  took  part  in  the  competition  made  every  eflfort  to  produce 
a  successful  machine. 

The  tests  to'  which  these  vehicles  were  subjected  were  elaborated 
by  a  committee  appointed  by  the  Automobile  Club  of  France,  one 
of  the  members  being  the  head  of  the  Paris  Cab  Company.  The 
conditions  were  made  to  imitate,  as  far  as  possible,  those  under 
which  an  ordinary  hack  does  its  daily  work.  The  daily  travel  of  such 
a  vehicle  is  said  to  average  40}^  miles  (65  km.),  of  which  only  28 
miles  (45  km.)  are  employed  in  actual  useful  work.  The  remaining 
I2j4  miles  (20  km.)  is  consumed  on  the  road  going  to  and  from  the 
stable  and  the  cab  stand,  or  returning  to  the  stand  after  having  car- 
ried a  passenger  to  his  destination,  or  else  in  driving  slowly  up  and 
down  the  streets  in  search  of  a  fare,  as  they  often  do.  This  travel 
extends  over  about  sixteen  hours,  from  8  in  the  morning  until  mid- 
night. 

For  many  reasons  the  arrangements  for  the  automobiles  had  to 
differ  somewhat  from  the  above  conditions.  The  tests  covered  nine 
days,  and  were  made  over  three  separate  routes  marked  out  throug'h 
the  city,  having  a  length  of  37.3  miles  (60  km.),  each  one  being  cov- 
ered three  times  during  the  test. 

These  routes  lay  over  some  decidedly  rough  ground.  The  hills 
of  the  rues  de  Raynouard  (route  A),  Magdebourg  (route  B),  and 
Lepic  (route  C),  with  the  pavements  of  the  rue  Menilmontant,  left 
a  vivid  impression  on  the  memories  of  the  contestants  and  judges, 
for  they  have  some  bad  streets  even  in  Paris. 

The  routes  were  laid  out  to  pass  through  some  of  the  crowded 
streets,  so  as  to  include  a  starting  and  stopping  test.  The  first 
day  was  devoted  to  making  tests  of  the  power  of  the  brakes  of  each 
carriage  on  a  6  per  cent,  grade,  and  of  the  power  of  the  motor  by 
causing  each  vehicle  to  climb  a  hill  2000  feet  long,  with  a  rise  vary- 
ing from  8.2  to  8.8  per  cent. 

These  same  tests  were  repeated  on  June  11,  after  the  carriages  had 
made  335  miles  (540  km.)  during  the  nine  days  of  testing,  to  deter- 
mine what  effect  the  vibration  and  strain  to  which  they  had  been 
subjected  might  have  had  on  the  machinery.  Careful  readings  were 
taken  throughout  of  the  energy  consumed  by  the  electric  carriages 
at  different  speeds.  4 

There  were  twenty-six  vehicles  entered,  fourteen  of  which  were 
electrically  propelled.  They  were  put  up  at  a  stable  loaned  by  M. 
Clement,  where  there  was  a  plant  abundantly  able  to  furnish  the  115 
kw  hours  at  no  volts  required  daily  lor  refreshing  the  electric  car- 
riages. The  accumulators  being  all  furnished  by  the  Fulmen  Com- 
pany, their  care  during  the  exhibition  was  supervised  by  two  engi- 
neers from  that  company. 

All  the  gasoline-motor  carriages,  with  the  exception  of  one,  the 
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makers  were  represented  by  the  successful  vehicles,  Jenatzy,  Krieger 
and  Jeantaud. 

THE   FULMEN    ACCUMULATOR. 

Inasmuch  as  all  the  vehicles  in  the  contest  and,  in  fact,  nearly  all 
in  France  use  the  Fulmen  accumulator,  a  few  words  on  the  subject 
of  this  make  of  cell  will  not  be  out  of  place. 

Perhaps  the  first  thing  to  be  taken  up  should  be  the  proportion 
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Fig.  2. — Details  of  Fulmen  Accumulator. 

that  the  weight  of  the  battery  may  properly  bear  to  that  of  the  car- 
riage for  a  given  speed. 

Practical  experiment  made  on  good,  hard,  dry  and  level  macadam 
road  has  given  the  coefficient  of  tractive  effort  as  0.0253  to  0.0344 
for  iron  tires,  0.0228  to  0.0299  for  solid  rubber,  and  0.0208  to  0.0248 
for  pneumatics. 

Put  the  value  at  0.025  and  suppose  a  vehicle  whose  total  weight  is 
2000  pounds  be  required  to  travel  at  12  miles  per  hour  or  17.6  feet 
per  second.  The  tractive  effort  necessary  will  be  0.025  X  2000  X 
17.6  =  880  foot  pounds  per  second.  With  a  mechanical  efficiency  of 
70  per  cent,  the  accumulator  must  furnish  1257  foot  pounds  per 
second,  or  1700  watts. 

In  one  hour  12  miles  will  have  been  covered,  and  the  expenditure 
of  energy  will  have  been  1700  watt  hours,  or  142  watt  hours  per  ton 
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PlO    3.— DiSCIfAROt   CUKVE  FOR   TUB   ACCUMULATOR    OK   CaH   No.    I3    OVKR    UoUTK    B.       TorAL    WllClIT  OF    Cah,    Jij&O   PoUNtlS. 
ft'ormal  Ccndilhnt.                                                                                                            Obstrt^alions. 


f>ur&tlon  t,{  (llncharKe,  5  houra. 
Kate  of  rliKchartfe,  1^  nmprrv*. 
CapAclty,  17*;  Ampere  hour*. 


C'hnrKO  rctu-lvcd  nt  Htnhli',  ii.iH^i  watt  Imtii  h. 
Iiiiratlon  i»f  MiKoluirfii'.  ^Ifjlioiii-H. 
A  vrniKP  clincnl,  tsV,  ■in pitch. 
AveraKf  voUiik'c,  HH  vdKh. 
AviTiiKc  rule  «if  work,  jaB.!  wntti*. 


Pcngcot,  withdrew  from  the  contest,  f 'f  tlic  fourlcrn  carriages  that 
started  in  the  race,  only  seven  finisUcd  with  flying  colors.  One 
failed  in  a  rattier  peculiar  way,  owing  to  the  inllamniabilily  of  its 
hattrrv  bri.yi;,   wliirh   wcrp  made  of  celluloid  and  look   firr      Three 


mile,  which  is  on  tlic  safe  side,  comparing  it  with  Morri.s  and 
Salom's  fiRurc  of  123  to  J36  wait  hours  per  Ion  mile  obtained  in 
practice. 

Ndw,  witli  .III  .iccumulalor  whose  normal   di.scliargc  rate  is  4Y1 
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watts  per  pound  of  total  weight,  to  give  the  required  traction  effort 
there  will  have  to  be  377  pounds  per  ton,  as  anything  less  will  not 
keep  it  up  to  speed.  If  this  battery  is  capable  of  9  watt  hours  per 
pound  of  total  weight,  the  distance  will  be  limited  to  24  miles  for  one 
charge.  An  increase  in  the  weight  of  the  accumulator  permits  an 
increase  in  the  distance,  but  as  the  total  must  remain  2000  pounds 
the  weight  of  the  carriage  will  have  to  decrease,  a  process  which 
can  go  on  theoretically  until  it  reaches  zero. 
Let  us  plot  as  abscissse,  as  shown  in  Fig.  I,  the  theoretical  possi- 
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Fig.  4. — The  Steering   and  Driving  Gear  of  the  Dore  Carriage. 

ble  variation  in  weight  of  the  accumulator,  which  is  from  o  to  2000 
pounds,  and  against  this  on  the  axis  of  ordinates  we  will  plot  the 
difference  between  the  total  weight  and  the  weight  of  the  accumu- 
lator, 2000  to  o  (curve  A);  the  distance  which  can  be  accomplished 
by  an  accumulator  capable  of  9  watt  hours  per  pound,  0  to  137 
miles  (curve  B);  and  the  useful  work  done  in  ton  miles  (curve  C), 
which  equals  the  product  of  the  useful  weight  (curve  A)  by  the 
distance  it  is  carried  (curve  B).  Notice  that  the  maximum  point 
attained  by  C,  the  curve  of  useful  work,  corresponds  to  the  value 
1000  for  the  weight  of  the  accumulator,  or  50  per  cent,  of  the  total 
weight.  In  other  words,  no  advantage  can  be  gained  by  increasing 
the  weight  of  the  accumulator  beyond  50  per  cent,  of  the  total.  It 
will  be  a  disadvantage  to  do  so.  Nor  can  we  go  below  20  per  cent., 
or,  as  we  have  seen,  the  machine  will  not  drag  itself  at  speed;  30  to 
40  per  cent,  is  about  what  is  met  with  in  practice,  and  this  corre- 
sponds to  a  distance  of  40  to  56  miles  at  12  miles  per  hour  under 
the  conditions  assumed  above.  The  effect  of  hills,  starting  and  stop- 
ping, etc.,  would  tend  to  bring  down  the  figure  forHhe  distance. 

The  Fulmen  accumulator  is  of  the  pasted  type  of  cell,  that  is,  the 
oxide  or  active  material  is  mechanically  applied,  as  distinguished 
from  the  Plante  cell,  in  which  it  is  formed  by  repeated  reversals  of 
current.  The  Plante  type  is  a  heavy  accumulator,  because  the  active 
material  can  only  be  made  to  extend  inward  on  the  plate  for  a  small 
thickness;  it  has,  however,  a  high  rate  of  discharge,  because  the  sur- 
face is  large  relatively  to  the  capacity.  The  pasted  type  is  lighter, 
because  it  is  possible  to  have  a  larger  quantity  of  active  material  on 
the  same  grid,  but  its  surface  is  thereby  reduced,  which  reduces  the 
possible  rate  of  discharge.  The  extra  thickness  increases  the  inter- 
nal resistance,  and  also  the  tendency  to  polarize;  the  active  material 
applied  mechanically  is  also  rather  more  liable  to  injury  by  exces- 
sive discharging  or  charging  rates,  resulting  in  pulverizing  and 
cracking  it  away  from  the  support,  than  is  the  case  with  the  mate- 
rial formed  by  electro-chemical  process.  This  disintegrating  action 
results  much  more  from  excessive  chemical  strains  than  it  does  from 
any  vibration  strains  to  which  the  cells  arc  subjected. 

In  considering  the  battery  with  relation  to  the  automobile,  the 
question  of  capacity  per  pound  of  cell  is  the  important  thing.  High 
rate  of  discharge  or  charge  is  no  doubt  desirable,  especially  where 
any  recovery  of  energy  is  to  be  made  from  the  motor  on  a  down 
grade.  There  is  a  tram  line  in  Paris  where  the  round  trip  consumes 
8664  ampere  hours  and  a  recovery  of  energy  of  1682  ampere  hours 
is  made  on  down  grades,  and  here  it  pays  to  use  a  cell  having  a 
capacity  of  only  2  to  2"/^  ampere  hours  per  pound,  with  a  rate  of 
2fi  amperes.     But  the  electric  automobile  has  become  practicable 


only  with  the  advent  of  a  cell  giving  6  to  7  ampere  hours  per  pound 
total  weight,  though  the  discharge  rate  possible  is  but  I'/i  amperes 
per  pound.  It  takes  62J/S  pounds  to  furnish  a  useful  kilowatt  hour. 
Recovery  of  energy  is  still  possible  with  this  cell,  but  precautions 
must  be  taken  to  keep  the  charging  current  within  certain  bounds. 

The  plates  of  the  Fulmen  accumulator  have  each  twenty-four  rec- 
tangular tablets  of  active  material  supported  by  a  grid  of  an  alloy 
of  lead  and  antimony.  The  edges  of  the  tablets  are  V-shaped,  so 
that  they  are  held  firmly  in  the  grid.  (See  Fig.  2.)  The  plates  are 
S-32  inch  thick,  their  weight  being  distributed  as  follows:  31  per 
cent,  in  the  grids,  39.3  per  cent,  in  the  positive  active  material  and 
29.7  per  cent,  in  the  negative  active  material.  Celluloid  boxes  have 
been  used,  but  owing  to  their  inflammability,  which  renders  them 
liable  to  take  fire  from  some  overheated  connection,  they  are  to  be 
discarded  in  future. 

The  manufacturers  specify  as  normal  a  discharge  rate  of  0.065 
ampere  per  square  inch  of  positive  plates  for  a  continuous  discharge 
of  five  hours.  But  the  cell  can  furnish  double  that  rate  on  a  contin- 
uous discharge  and  four  times  for  short  intervals.  At  the  normal 
rate  the  values  for  the  Fulmen  cell  are  as  follows: 

Discharge    rate  in    amperes 1.36  perpound  total  weightof  cell 

Useful  watts 2.40    "        "  "  "         " 

Capacity   in   ampere   hours 6.63     "        "  "  "        " 

"  watt      "      12.         "        "  "  "        " 

Weight  per  kilowatt  of  storage 417  pounds 

Weight  per  kilowatt  hour  of  storage 83       " 

If  the  rate  of  discharge  be  doubled,  bringing  it  up  to  S  watts  per 
pound,  the  energy  stored  will  fall  to  9  watt  hours  per  pound.  And 
though  it  would  require  at  that  rate  only  20  pounds  to  store  I  kilo- 
watt capacity,  it  would  be  necessary  to  have  no  pounds  to  store  a 
kilowatt  hour  as  against  83  pounds  before.  By  halving  the  discharge 
rate,  the  energy  that  can  be  stored  may  be  raised  to  13.6  watt  hours 
per  pound.  In  other  words,  a  gain  in  power  per  pound  entails  a 
loss  in  energy  per  pound  and  vice  versa,  and  it  is  well  to  remember 
that  the  life  of  an  accumulator  is  shortened  when  worked  hard. 

In  charging  the  cells  the  rate  to  be  selected  depends  largely  on ' 
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Fig.  6.— Controller  Diagram  of  B.  G.  S.  Circuits.  Reversing 
Cylinder  Indicated  to  the  Right.  Upper  Three  Positions 
Elect  Kic  Brake. 

the  point  which  was  reached  when  the  discharge  stopped.  If  they 
are  entirely  run  out  the  current  may  be  allowed  to  reach  two  amperes 
per  pound;  at  the  end  of  the  charge  it  should  not  exceed  three- 
quarters  ampere  perpound.    The  manufacturers  recommend  putting 
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the  battery  on  a  constant  potential  (100  volts  for  44  cells;  tor  seven 
hours  In  this  way  the  charging  current  diminishes  automatically 
with  the  rise  in  counter  e.  m.  f.  of  the  cells,  the  charging  being  ended 
when  the  current  reaches  three-quarters  of  an  ampere  per  pound. 

The  idea  of  charging  from  the  motor  while  in  motion  on  a  down 
grade  is  at  first  sight  a  fascinating  proposition,  but  practice  does  not 
quite  bear  it  out.  The  chief  value  has  been  found  in  restoring  the 
voltage  by  depolarizing  the  battery  where  it  has  become  polarized.by 
excessive  discharge  currents.  The  necessary  mechanism  tor  the  con- 
nection adds  greatly  to  the  complication  of  the  controller. 

Under  these  circumstances  the  motor  is  intended  to  be  used  as  a 
brake,  doing  work  in  the  battery,  and  it  is  difficult,  with  such  an  ar- 
rangement, to  avoid  giving  the  battery  a  serious  racking  Irom  time 
to  time,  due  to  excessive  charging  current  resulting  trom  a  vigorous 
application  of  the  brake.  Of  the  three  successful  makers  in  the  com- 
petition, one  has  eliminated  the  idea  akogether;  another,  while  re- 
taining the  apparatus  for  making  the  necessary  connections,  lorbade 
his  drivers  to  use  it.     The  third  made  use  of  it  frequently. 

THE   VEHICLES   .^T   THE   EXHIBIT  ION. 

The  electric-cab  competition  was  only  a  part  of  the  exhibition  "for 
motor  vehicles  of  all  sorts,  which,  thanks  to  the  public  spirit  of  the 
members  of  the  Automobile  Club  of  France,  is  now  a  fixture  in  Pans, 
to  be  repeated  every  year.  It  would  be  a  great  thing  for  the  indus- 
try in  this  country  if  something  of  the  sort  could  be  assured  every 
year,  say  in  Boston  in  connection  with  the  Mechanics'  Fair.  Boston 
has  been  called  the  electrical  city.  It  has  many  districts  surounding 
it  where  the  roads  may  be  called  good,  and  where  the  accompanying 
scenery  is  of  the  pkasantest.  Why,  then,  should  it  not  become  the 
home  of  the  electric  automobile? 

The  carriages  at  the  exhibit  which  for  one  reason  or  another  did 
not  compete  will  be  taken  up  first. 

First  in  order  is  the  Dore  carriage,  noticeable  as  being  one  01  the 
few  retaining  the  old  method  of  steering  and  of  connecting  the  for- 
ward axle-tree  to  the  carriage  by  a  central  king-bolt.  This  is  also  the 
driving  axle,  the  motor  being  mounted  in  the  forward  part  of  the 
vehicle  To  communicate  rotation  to  the  wheels,  despite  the  motion 
permitted  by  the  springs,  the  king-bolt  (see  Fig.  4)  is  made  hollow 
and  carries  inside  a  rod  which  is  made  to  turn  with  the  king-bolt  by 
a  long  key  or  feather,  thus  providing  for  the  up  and  down  motion. 
The  lateral  motion  is  taken  care  of  by  a  universal  joint  in  the  rod 
which  transmits  the  rotation  to  the  crown  gear  of  the  diflferential  by 
a  bevel  gear  at  its  extremity.    The  whole  is  enclosed. 

The  forty-four  cells  are  well  hidden,  their  presence  scarcely  mar- 
ring the  outline  of  the  vehicle  at  all,  but  they  are  inaccesible,  a  bad 
point.  The  cells  remain  always  in  series.  The  motor  is  series  wound, 
its  shaft  meshing  with  a  bevel  gear  on  the  king-bolt.  The  steering  is 
controlled  by  a  hand  wheel,  rod  and  pinion  meshing,  with  a  gear 
with  internal  teeth  made  fast  to  the  frame  of  the  axle-tree.  The 
motor  has  three  windings  on  the  field  and  is  controlled  by  three 
levers,  one  to  open  and  close  the  circuit  and  introduce  resistance, 
the  second  to  short-circuit  the  field  coil  sections,  and  the  third  to 
reverse  the  current  in  the  armature. 

These  operations  occur  in  the  order  named  as  the  carriage  is  start- 
ed and  brought  up  to  speed.    The  lack  of  connection  between  the 


The  carriages  exhibited  by  the  Compagnie  Frangaise  des  Voi- 
tures  Electromobiles  are  built  on  the  interchangeable  plan;  the 
truck  or  frame  is  of  steel  and  built  to  receive  any  kind  of  body.  The 
speed  reduction  gears  are  noiseless  and  the  differential  mechanism 


Fig.  I2A.— Steering  Gear  of  KRitoER  Vehicles,  Showing  Motors 
ON  Steering  Pivots. 

is  supported  in  boxes  provided  with  an  automatic  oiling  device.  A 
Reynolds  sprocket  chain  is  used.  The  transmission  machinery  is 
supported  on  a  hinged  frame  furnished  with  springs.  Forty-four 
Faure-King  cells  carried  in  a  double  spring  suspension  supply  the 


levcrt  rcndcri  an  inexperienced  or  careless  driver  liable  to  make 
mistakea  which  would  result  in  injury  to  motor  or  battery.  This  car- 
riaRe  wa<  prevented  from  cntcrinK  the  conlcst  by  the  buriiinR  of  in 
battery  jars,  which  were  of  celluloid. 


Kler  Wovlil.S.Y 


Pit;,  7. — Driving  (jkak  ok  Patin  Cakriagks. 

pi.wer;  this  battery  is  so  arr.itiKid  that  il  can  bo  removed  in  three 
iniiiulcs.  The  motor  is  a  I.imiUII  with  two  comnuitators,  an  ar- 
raimcmcnt  which  turnislics  a  possible  speed  variation  from  2Yi  to  11 
miles  per  hour  without  clianginB  the  Rrouping  of  the  cells,  which 
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arc  always  in  series,  or  without  the  use  of  resistances.  The  con- 
troller has  four  speeds  ahead  and  one  back,  and  two  notches  for  the 
electric  brake  which  puts  the  two  motor  coninuUators  in  series  with 
each  other  and  the  resistance.  The  motor  starts  with  everything  in 
series  and  the  suhsecinent  speed  variations  are  accomplished  by  cut- 


FiG.  5.— Victoria  of  Bouquet,  G.^rcin  &  Schivre. 

ting  out  the  resistance,  putting  the  commutators  in  parallel  and,  last- 
ly, putting  the  field  coils  in  parallel  as  the  case  requires.  The  for- 
ward axle-tree  which  steers  is  centrally  pivoted  and  requires  con- 
siderable force  to  turn  it,  and  therefore  the  controlling  wheel  has 
to  act  through  a  worm  gear,  which  makes  the  steering  easy  but 
slow. 

The  Paris  General  Cab  Company  has  itself  entered  the  experi- 
mental field.  Its  carriages  are  on  the  interchangeable  plan  as  re- 
gards trucks  and  bodies.  The  company  is,  however,  building  a 
hundred  or  more  for  use  in  Paris,  wliich  ditifer  radically  from  those 
which  it  exhibited. 

The  Milde-Mondos  Company  exhibited  a  cab  for  street  traffic  use. 
It  is  solidly  built,  weighing  4000  pounds.  A  system  of  rubber 
springs  is  used  between  the  carriage  and  the  truck  to  permit  the  use 
of  solid  rubber  instead  of  pneumatic  tires.  The  battery  is  a  Bristol 
of  the  pasted  type  and  has  forty  cells;  it  weighs  1300  pounds,  which 
is  30  per  cent,  of  the  total  weight.     It  has  a  specific  capacity  of  4.J 


and  1800  r.  p.  m.;  it  has  four  poles  and  two  field  coils,  a  drum- 
wound  armature  and  carbon  brushes.  It  weighs  440  pounds  with 
its  case.  The  transmission  presents  no  new  features.  The  braking 
appliances  include  electric,  band  and  shoe  brakes.  The  brake  pedal 
is  linked  with  a  switch  which  opens  the  circuit  before  the  band 
acts.  The  steering  gear  is  of  the  lever  type,  with  independently  piv- 
oted wheels.  The  carriage  is  provided  with  wattmeter,  ammeter  and 
voltmeter.  The  voltage  is  kept  constant  and  the  speed  variations 
are  obtained  by  having  field  windings  in  sections  and  arranging 
them  in  different  combinations. 

The  carriage  exhibited  by  Bouquet,  Garcin  &  Schivre,  built  on 
what  is  known  as  the  B.  G.  S.  system,  is  shown  in  Fig.  5,  and  is 
nitended  more  especially  for  a  private  pleasure  carriage.  It  has 
steel  frames,  is  built  on  the  interchangeable  plan,  and  weighs  2200 
pounds,  while  the  battery  weighs  770  pounds  (about  32  per  cent.). 


Elec.  World,X.  Y. 

Fig.  S.— Changeable  Gear  of  Patin  Driving  Train. 

and  is  good  for  60  to  90  miles,  according  to  the  kind  of  road.  The 
cells  are  made  by  the  makers  of  the  carriage  and  have  a  capacity  of 
10  to  II  ampere  hours  per  pound,  at  a  rate  of  1.3  amperes  to  1.8  am- 
peres per  pound.  The  armature  of  the  motor  has  two  commutators 
and  two  windings  on  the  same  core.  The  number  of  turns  in  the 
two  windings  and  consequently  the  counter  e.  m.  fs.  differ  in  the 
ratio  of  5  to  3.  By  this  means  seven  changes  of  speed  are  obtain- 
able without  altering  the  grouping  of  the  cells  or  the  number  of 
turns  of  the  field  coils,  the  method  of  control  being  very  much  like 
the  series-parallel  system  in  use  in  street  cars  in  this  country. 

The  motor  is  started  (see  Fig.  6)  with  the  armature  windings  in 
series  with  themselves,  the  battery  and  the  whole  rheostat.  There 
are  three  starting  notches,  all  the  resistance  being  cut  out  at  the 
fourth  notch,  when  the  speed  comes  up  to  4  miles  per  hour.  The 
next  speed  is  6  miles  per  hour,  and  is  obtained  l)y  cutting  out  the 
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ampere  hours  per  pound  of  cell.     It  will  drive  tlie  carriage  30  miles  weaker  armature  winding.     The  sixth  speed,   10  miles  per  hour,  is 

at  8  miles  per  hour  on  one  charge.    The  makers  have  used  a  battery  obtained   by   substituting   the   stronger   armature   winding  for   the 

of  low  specific  capacity    with  the  idea  of  giving  it  greater  strength  other.     The  maximum  speed  of  15  miles  per  hour  is  obtained  by 

and  staying  power.   The  motor  is  a  Postcl,  being  rated  at  2250  watts  coupling  the  two  armature  windings  in  opposition  to  each  other. 
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The  motor  is  built  for  an  average  current  of  15  to  20  amperes  and 
at  12  miles  per  hour  it  makes  1500  r.  p.  m.;  it  is  rated  at  4  horse- 
power and  weighs  88  pounds.  The  rise  in  temperature  after  five 
hours  of  service  is  55°  C,  the  electrical  efficiency  is  93  per  cent., 
and  the  mechanical  87.  Taking  into  account  the  transmission  ma- 
chinery the  efficiency  is  80  per  cent.,  as  measured  at  the  wheels. 
The  differential  axle  and  the  motor  are  accessible  through  a  trap 
in  the  flooring  and  are  made  so  as  to  be  easily  removable. 

The  latest  form  of  controller  has  but  one  cylinder,  which  takes 
care  of  the  reversing  as  well  as  its  other  functions.  The  one  shown 
in  Fig.  6  has  two  concentric  but  independent  cylinders,  the  little  one 
being  for  reversing.  The  steering  is  done  with  a  lever,  acting  on 
the  front  wheels,  which  are  connected  to  the  front  axle-tree  by 
pivots.  The  electric  brake  is  set  by  the  controller,  causing  the 
motor  to  do  work  on  one  or  two  sections  of  the  rheostat,  or  on  short 
circuit,  as  the  case  requires.  The  vehicle  carries  an  ammeter,  a 
voltmeter  and  a  wattmeter.  The  ammeter  and  voltmeter  are  in 
sight  of  the  driver  and  are  lit  up  at  night.  The  wattmeter,  together 
with  the  circuit-breaker,  the  fuses,  and  the  charging  and  discharg- 
ing switch,  are  all  under  the  seat.  The  charge,  as  well  as  the  dis- 
charge, is  controlled  by  the  controller. 

The  Compagnie  Generale  des  Transports  Automobiles  exhibited 
a  kind  of  dog-cart  and  a  phaeton,  in  addition  to  the  cab  No.  13, 
which  took  part  in  the  contest.    They  differed  from  it  in  having  two 


through  the  axle  frame,  this  box  being  lined  with  bronze.  A  nut  at 
each  end  secures  the  wheel  hubs  which  are  outside  the  frame  to  the 
extremity  of  the  shaft.  Each  brake  drum  is  made  fast  to  the  inner 
end  of  the  wheel  hub. 

The  motor  shaft  is  supported  by  arms  from  the  field  poles,  and 
carries  a  rimmed  pulley  concentric  with  which  are  three  or  four 
loose-fitting  leather  rings.  (See  Fig.  8.)  Two  other  pulleys  of  dif- 
ferent diameters  carry  gears  and  are  mounted  on  an  oscillating 
frame  so  that  the  gears  are  at  all  times  in  mesh  with  the  main  gear 
of  the  differential  casing,  while  either  of  the  pulleys  themselves  can 
be  brought  up  hard  against  the  leather  rings  on  the  motor  pulley, 
being  driven  by  the  friction  therewith. 

This  rather  complicated  arrangement  makes  it  possible  to  change 
the  speed-reduction  ratio  or  to  throw  the  load  on  the  motor  after 
the  latter  has  attained  full  speed.  In  this  way  a  sudden  pull  can  be 
obtained  of  much  greater  intensity  than  the  motor  would  otherwise 
be  capable  of.  There  is  no  danger  of  breaking  gear  teeth,  as  the 
gears  never  separate. 

The  motor  is  series  wound  and  further  speed  variations  are  ob- 
tained by  changing  the  number  of  field  windings'  by  the  interven- 
tion of  a  controller.  The  usual  band  and  shoe  brakes  are  present, 
and  the  reverse  connection  is  also  used  as  a  brake.  A  completed 
vehicle  of  this  type  is  shown  in  Fig.  9. 

Following  are  the  descriptions  of  the  automobiles  which  carried 
away  the  honors  in  the  competition: 

THE  JENATZY    PHAETON. 

This  vehicle,  built  by  the  Societe  Generale  des  Transports  Auto- 
mobiles, is  intended  to  carry  two  passengers. 
The  wheel  base  is  6  feet  2^  inches,  and  the  wheel  gauge  4  feet 


Kic.   12. — Driving  anu  Steering  Mechanism   of    Jeantaud   Courl-., 
Showing  Gearing  Around  Steering  Pivois. 

motors  instead  of  one,  and  in  leaving  out  the  mechanical  speed 
changer.  The  maximum  speed  obtainable  is  also  greater,  reaching 
25  miles  per  hour. 

The  Pope  Manufacturing  Company  had  an  exhibit,  but  as  their 
carriages  arc  described  elsewhere  in  this  issue  (sec  page  483)  they 
will  not  be  dcscrilicd  licrc. 

It  is  no  surprise  to  find  the  O.  Patin  Company,  which  has  met 
with  so  much  succcst  in  other  electrical  fields,  entering  upon  the 
manufacture  of  electric  automobiles.  The  accumulator  used  by  this 
company  is  a  new  type  (or  which  great  claims  arc  made,  but  which 
has  not  been  thoroughly  tested.  The  motor  suspension  and  me- 
chanical speed  changer  arc  somewhat  new.  (See  Figs.  7  and  8.) 
The  rear  wheel  supports  a  steel  bar  frame  parallel  to  the  shaft  and 
concentric  with  it  at  the  wheel  ends,  but  ofTsel  so  as  to  br  below  il 
between  the  points  where  it  supports  the  carriage  springs.  In  the 
centre  the  bar  opens  out  hori/nnlally  into  an  oval  frame,  to  leave 
room  for  the  difTcrrnlial  gear  and  its  rase,  the  exterior  of  which  is 
a  gear.  The  motor  is  bolted  to  a  plate  which  is  clamped  to  this  bar. 
The  wheel  or  driving  shaft  is  divided  at  the  diflercntial  into  two 
lengths,  each  of  which  is  supported  by  a  journal  box  just  beside 
the  difTcrential  gearing,  and  another  at  the  point  where  it  passes 


Fig.  II.— Cah  Jeantaud,  Side  View. 

9^4  inches,  built  to  this  gauge  to  permit  the  vehicle  to  run  on  the 
car  tracks.  The  wheels  are  of  wood,  with  metallic  hubs  and  spokes 
shaped  rather  differently  from  ordinary  cab  spokes. 

The  motor  is  of  the  open  type,  and  to  protect  it  froi  1  the  dust  is 
placed  inside  the  carriage  body,  togetiier  with  most  of  the  machin- 
ery, only  the  ends  of  the  differential  shaft  with  the  chain  sprockets 
protruding  beyond  the  walls  of  the  body.  The  motor  is  series  wound 
and  is  rated  at  4  to  5  horse-power,  wilh  in.ixiininn  allaiiiable  of  10 
to  12  hor.se-power. 

There  are  two  speeds  provided  for  in  the  controller.  6  ;iiid  u 
liiliimeires,  .1.7  miles  t"  7.4  miles  jier  hour.  The  battery  is  in  Iwn 
groups,  placed  in  p;n;illi'l  ,11  ihe  lower  >pi'iil  .nid  in  series  ,il  IJU' 
higher. 

The  sprockets,  which  are  respectively  of  (1  :Mid  .id  leelli,  ,Tre  con- 
nected by  a  link  chain.  There  are  two  speeds  provided  for  me- 
chanically as  follows:  In  line  with  the  armature  shaft  and  con- 
nected with  it  by  a  universal  joint  is  placed  a  sh.ifl  carrying  two  loose 
liinions  meshing  wilh  two  gears  keyed  to  the  diffiiciiii.il  shaft.  ,\ 
cinlch  is  placed  between  the  Iwo  pinions  so  thai  either  can  In- 
made  lo  drive  the  differential  shaft,  ihus  varying  the  speed  in  the 
ratio  of  I  to  :yi.  This  permits  a  change  from  3.7  lo  5.5  miles  per 
hour  and  7.4  lo  11  miles  per  hour. 

Intermediate  speeds  arc  obtained  by  introducing  resistances  in  the 
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motor  circuit.  To  make  the  controller  as  simple  as  possible  all  ar- 
rangements for  restoring  power  to  the  battery  on  a  down  grade  are 
left  out. 

The  battery  consists  of  two  groups  of  22  cells  each,  of  the  Fulnicn 
make.     Each  group  is  in  a  separate  box,  one  under  the  driver's  seat 


Fig.   13. — Jeantaud  Coupe. 

and  the  other  in  a  box  at  the  back  of  the  carriage.  These  recepta- 
cles may  be  opened  by  sliding  up  one  of  the  panels. 

The  driver  steers  with  a  lever  arm  which  acts  on  the  forward 
wheels  through  a  system  of  rods  and  hinges,  turning  the  wheels 
about  independent  centres  to  which  they  are  pivoted  at  the  extrem- 
ities of  the  forward  axle-tree. 

The  brake  pedal  controls  the  band  brakes  acting  on  the  dilifer- 
ential  axle.  In  addition  to  these  a  lever  controls  two  shoe  or  spoon 
brakes,  acting  directly  on  the  tires,  and  intended  for  use  should  the 
chain  give  way  and  render  the  others  useless. 

JEANTAUD    CAl! 

This  vehicle,  shown  in  the  initial  illustration  and  in  Fig.  11,  was 
built  by  Jeantaud,  the  fashionable  carriage  builder,  and  intended  for 
two  passengers.  It  is  listed  at  14,000  francs  ($2800).  It  is  shaped 
something  like  a  hansom  cab,  the  place  of  the  horse  being  taken  by 
the  accumulator  case  supported  on  the  forward  axle.  The  driver 
sits  behind,  as  in  horse-drawn  cabs,  and  has  ready  to  his  hand  the 
steering  wheel,  controller,  a  pedal  controlling  a  starting  switch  and 
the  electric  brake,  and  a  lever  controlling  two  band  brakes  acting  on 
hubs  made  fast  to  the  wood  spokes  of  the  wheels. 

The  useful  or  live  load  is  about  10  per  cent,  of  the  total  and  the 
accumulator  load  is  29  per  cent,  of  the  total.  The  wheels  are  of 
wood,  with  metallic  hubs  and  pneumatic  tires.  The  motor  and  the 
reduction  gears  are  encased;  only  the  extremities  of  the  shaft  carry- 
ing the  chain  gears  protrude.  The  motor,  rated  at  31/2  to  4  horse- 
power, is  bipolar,  and  has  shunt  and  series  field  coils.  Speed-re- 
duction gears  and  chains  are  used  to  connect  the  motor  with  the 
rear  wheels.  Forty-four  Fulmen  cells,  weighing  880  pounds,  en- 
closed in  two  boxes  in  the  case  on  the  forward  truck,  form  the  bat- 
tery. The  controller  will  give  four  .speeds,  4.3,  7,  9  and  11  miles  per 
hour.  Intermediate  speeds  can  be  provided  by  introducing  resist- 
ance in  the  circuit  with  the  electric  brake  pedal. 

The  steering  is  done  by  a  hand  wheel  which  turns  a  standard,  the 
motion  being  communicated  to  the  front  wheels  through  rods  and 
swivels.  The  axles  of  these  wheels  are  pivoted  at  the  extremities 
of  the  forward  axle-tree.  One  turn  of  the  hand  wheel  will  deflect 
the  steering  wheels  through  an  angle  of  35°  from  their  normal  posi- 
tion, this  being  the  limit.  The  vehicle  is  provided  with  band  brakes, 
shoe  brakes  and  an  arrangement  whereby  the  motor  can  be  used  as 
a  brake. 

Another  Jeantaud  vehicle  drives  through  the  steering  pivots  by 
means  of  bevel  gears,  shown  clearly  in  Fig.  I2.  The  vehicle  itself 
is  shown  in  Fig.  13. 

THE     KRlftr.KR    CARKlAin'S. 

The  carriages  of  this  maker  are  arranged  with  bodies  separate 
Ironi  the  frames,  so  that  it  is  possible  to  alter  the  character  of  the 
carriage  without  changing  the  frame  or  truck. 

The  coupe  (see  Fig.  14')  and  victoria  are  arranged  for  three  or 
four  passengers  without  baggage,  and  are  sold  for  12,000  francs. 

The  driver's  seat  is  over  the  front  axle-tree      The  driver  is  re- 


quired to  look  after  the  steering  wheel,  the  band  brake  pedal,  and 
the  controller  which  controls  the  speed  and  the  electric  brake.  An 
ammeter  and  voltmeter,  both  dead-beat  instruments,  are  placed  on 
the  top  of  the  controller.  The  forty-four  accumulators  of  the  Ful- 
men type  are  in  two  cases,  one  under  the  driver's  seat  and  the  other 
behind  the  carriage.  They  can  be  got  at  by  taking  out  a  movable 
side  panel. 

Each  carriage  is  supplied  with  two  motors  driving  the  front 
wheels,  weighing  143  pounds  each.  The  gears  are  single-reduction, 
the  ratio  being  i6;.4  to  i.  The  motors  arc  mounted  on  the  steering 
pivots  at  the  ends  of  the  axle-tree  (see  Fig.  12a)  and  turn  with  the 
wheels  when  the  direction  of  the  vehicle  is  to  be  changed.  The 
motors  have  four  poles,  one  pair  being  series  wound,  while  the 
other  is  shunt  wound. 

The  large  gear  is  mounted  directly  on  the  hub  of  the  wheel  in- 
stead of  on  the  spokes,  because  in  this  way  it  is  easier  to  make  the 
gear  run  true,  which  obviates  the  necessity  of  using  a  flexible  joint 
between  the  armature  shaft  and  the  pinion.  It  seems  possible  that 
the  position  of  the  motor  would  lead  to  its  injury  from  the  vibration 
of  the  wheel  on  rough  pavement,  but  the  experience  gained  in  the 
competition  proved  that  the  pneumatic  tire  was  all-sulticient  for  its 
protection. 

The  motor  armatures  are  ordinarily  connected  in  series  and  when 
so  connected  the  same  torque  is  given  to  both,  even  at  diflferent 
speeds,  when  rounding  curves.  This  arrangement  obviates  the  ne- 
cessity of  a  differential  gear,  which  is  indispensable  to  motor  vehi- 
cles driven  from  a  single  motor.  When  the  higher  speeds  are 
reached,  where  the  motors  are  connected  in  parallel,  this  automatic 
balancing  of  the  torque  is  lost,  and  the  driver  is  under  the  ne- 
cessity of  correcting  with  the  steering  gear  any  tendency  shown  by 
the  vehicle  to  deviate  from  a  straight  line. 

The  controller  is  arranged  for  the  following  speeds:  First  Speed— 
!/->  to  iY}  miles  per  hour.  Two  groups  of  the  battery  in  parallel 
and  all  four  field  coils  in  operation.  Armature  speed.  600.  Second 
Speed— 5  to  6  miles  per  hour.  Battery  as  before.  Shunt  fields  cut 
out.  Armature  speed,  poo.  Third  Speed— 7  to  yyi  miles  per  hour. 
.A.11  the  cells  of  the  battery  in  series  and  all  four  field  coils  in  opera- 
tion. Armature  speed,  1200.  Fourth  Speed— 10  to  iQi^  miles  per 
hour.  .\I1  the  cells  of  the  battery  in  series  shunt  field  cut  out.  Arma- 
ture speed,  1600.  Fifth  Speed— I2j4  miles  per  hour.  The  motors 
are  now  connected  in  parallel  and  the  full  field  is  in  operation.  The 
cells  remain  all  in  series.  Armature  speed,  2050.  Sixth  Speed — 
iS'A  miles  per  hour.  This  speed  corresponds  to  an  armature  speed 
of  2550,  and  is  obtained  by  cutting  out  the  shunt  fields. 

On  a  down  grade  the  motor  is  generally  used  as  a  generator 
feeding  back  to  the  battery.  If  the  hill  is  long  enough  there  will  be 
a  quite  noticeable  recuperation  of  the  battery.     As  the  band  brake 


Fig.  14. — KrH'.ger  Courf;. 

does  not  act  when  the  carriage  is  rumiing  backward,  it  is  necessary 
to  rely  on  the  motor  to  check  any  inopportune  tendency  to  go 
down  hill  backward.  This  is  done  by  keeping  the  controller  mov- 
ing alternately  In.m  rest  to  Notch  I. 

(To  be  Continued.) 
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The  Peace  Jubilee  in  Philadelphia. 


'HE  pcacc-loviiiK  citizens  of  Phil- 
adelphia devoted  three  days  of 
last  week  to  the  expression,  in 
the  form  of  a  "peace  jubilee," 
of  their  joy  over  the  termina- 
tion of  hostilities  between  the 
United  States  and  Spain.  Phil- 
adelphians  are  sometimes  ac- 
cused of  being  somewhat  slow, 
but  a  stranger  coming  to  that 
city  on  this  occasion  with  that 
idea  in  his  mind  would  certain- 
ly find  vt  difficult  to  reconcile 
the  reputation  with  the  ob- 
served facts.  If  the  Quaker 
spirit  exercises  any  control 
over  the  actions  of  Philadel- 
phians  it  is  evidently  overcome 
when,  in  the  course  of  human 
events,  it  becomes  necessary 
for  the  citizens  to  give  expres- 
sion to  their  love  of  country. 
Tlie  awakening  of  their  pa- 
triotism on  this  occasion  was 
as  genuine  as  it  was  at  the  pe- 
riod 122  years  ago  which  cul- 
minated in  the  declaration  of 
mdependence,  and  they  may  well  be  proud  of  the  success  they  at- 
tained in  their  latest  effort. 

.'\s  usual  on  such  occasions,  electric  light  for  night  illuiuinations 
constituted  a  very  important  feature  of  the  celebration.  By  far 
the  most  elaborate  effect  was  that  at  the  Court  of  Honor  on  Broad 
Street.  This  extended  for  two  blocks,  and  was  a  masterpiece  of 
design  and  of  exquisite  artistic  taste.  Next  to  the  Court  of  Honor 
in  extent  came  the  City  Hall  illumination.  The  soo-foot  tower 
of  this  building  afforded  a  means,  which  was  readily  utilized,  of 
producing  some  extraordinary  illuminating  effects.  The  Court  of 
Honor  and  the  City  Hall  were  the  only  illuminations  in  which  the 
city  itself  was  concerned.  There  were  many  private  displays,  how- 
ever, that  were  very  appropriate  and  artistically  designed. 

THE   COURT  OF   HONOR. 

The  two  blocks  on  Broad  Street,  between  Walnut  and  Chestnut, 
were  given  up  to  a  special  feature,  which  was  the  centre  of  attrac- 
tion and  by  all  odds  the  most  pretentious  of  all  illuminations  on  this 
particular  occasion.  On  it  the  greatest  efiforts  of  the  city  authori- 
ties were  centralized,  and  it  was  here,  directly  opposite  the  build- 
ing in  which  it  has  been  stated  that  Presidents  are  made,  that  Presi- 
dent McKinley  and  his  cabinet,  on  Thursday,  reviewed  the  great 
military  parade  from  a  grand-stand.  This  particular  locality  was 
very  appropriately  designated  the  "Court  of  Honor." 

In  design  the  Court  of  Honor  was  elegant  and  artistic  in  the  ex- 
treme. Equidistant  on  each  side  of  Broad  Street,  between  Walnut 
and  Sansoni,  were  erected  six  white  columns.  The  two  end  col- 
umns, at  the  corner  of  Walnut  Street,  were  more  conspicuous  than 
their  mates,  bath  in  size  and  design.  They  were  somewhat  taller, 
and  from  their  opposite  sides  projected  six  ship-beaks,  three  on 
each  side  of  the  column.  At  the  tops  of  the  capitals  of  the  columns 
were  spheres,  and  on  the  tops  of  these  stood  large  figures  of  the 
war  bird,  the  American  eagle,  with  spread  wings,  as  if  having  just 
alighted  for  rest  after  leading  the  .American  forces  to  victory.  The 
inner  columns  were  plain,  round  shafts  set  on  rectangular  pedestals 
and  surmounted  witli  the  graceful  capital  of  the  Corinthian  order  of 
architecture.  The  plainness  of  the  shafts  was  relieved  somewhat  by 
two  lions'  heads  placed  diametrically  opposite  to  each  other  on  the 
surface  a  little  below  the  base  of  the  capitals.  The  framework  of  all 
the  columns  was  of  wood  and  the  finish  of  plaster.  The  capital  of 
each  column  was  surmounted  by  a  white  sphere. 

Next  to  the  two  innermost  columns  on  this  block  was  erected 
a  most  beautifully  designed  arch,  which  spanned  Broad  Street  from 
sidewalk  to  sidewalk.  The  arch  was  80  feet  long  and  45  feet  high, 
the  crown  being  35  feet  from  the  .street  and  the  swing  of  the  arch 
about  12  feet.  Its  frame  was  constructed  of  wood.  This  was  cov- 
ered with  plaster  previously  made  up  into  sections  from  the  plans. 
The  various  decorative  pieces  and  figures  were  constructed  and 
erected  in  a  simil.-ir  manner. 


On  the  other  side  of  the  arch— north— were  disposed  sixteen  col- 
umns precisely  like  those  on  the  south  side,  and  already  alluded  to. 
There  were,  therefore,  twenty-eight  columns  in  all,  with  the  arch 
in  a  position  midway  along  the  line.  The  Court  of  Honor  was  il- 
luminated by  4000  i6-cp  incandescent  lamps,  2500  of  which  were 
used  on  the  arch  and  1500  on  the  twenty-four  columns.  In  wiring 
the  arch  the  feeders  were  carried  up  through  the  interior  of  each 
base,  the  branch  cir^-nits  being  brought  out  to  the  outside  just  at 
the  spring  of  the  arch,  and  laid  down  in  place  on  the  surface,  under- 
writers' wire  being  used  for  this  work.  The  seventy  separate  cir- 
cuits were  measured  off  and  made  up  in  the  loft  of  a  near-by  build- 
ing, the  lamp  sockets  being  at  the  same  time  properly  spaced  off 
:ind  connected.  All  that  was  necessary  then  was  to  lay  the  circuits 
in  their  proper  places  on  the  arch.  The  longest  of  these  ready- 
made  circuits  was  310  feet. 

The  feeders  were  carried  from  the  underground  mains  to  the  col- 
umns in  iron  pipes  laid  along  the  gutters  on  each  side  of  Broad 
Street,  and  the  branch  circuit  for  each  column  was  carried  up  the 
shaft  on  the  outside  and  encased  in  loricat>!d  tubing  to  the  top  of 
the  pedestal.  Each  of  the  inner  columns  was  illuminated  by  fifty- 
five  i6-cp  lamps  with  clear  glass  bulbs,  each  01  the  four  large  or  end 
columns  containing  ninety  similar  lamps. 

As  to  the  arch  itself,  the  distribution  of  the  lamps  was  well  de- 
signed and  the  bright  points  of  light,  with  their  reflections  gradual- 
ly  receding  to   dark  areas  upon   the  arch   structure,   gave   a  most 
beautiful  and  charming  effect  to  the  beholder.     The  scene  was  truly 
fairylike,    and    the  photo-engraver's  art   is   weak  in   results   in   its 
efforts  to  portray  such  a  picture  as  the  eye  sees  it.     There  is  only 
one  way  to  appreciate  the  beauty  of  such  a  scene,  and  that  is  to  see 
it.     Since,  however,  few  of  the  readers  of  this  account  were  priv- 
ileged to  witness  this  fairy-like  scene,  an  endeavor  is  made  on  page 
476  to  present  views  which  will  in  a  measure  convey  some  idea 
of  the  beautiful  effects  produced  by  the  night  illumination  of  the 
Court    of    Honor,    which    was    wired    on    the    two-wire    system, 
the  feeders  consisting  of  No.  0000  and  o  wire  on  one  side  and  00 
and  0000  on  the  other.     Besides  the  three  main  switches  at  the  dis- 
tributing points,  each  branch  circuit  was  provided  with  a  cut-out. 
There  was  a  cut-out  on  each  of  the  inner  columns,  and  on  each  of 
the  end  columns  two  cut-outs  were  provided.     Under  the  curve  of 
the  arch  bare  wire  was  used,  while  insulated  wire  was  used  on  the 
rest  of  the  work.     The  wiring  here,  as  well  as  that  of  the  sign  on 
the  south  front  of  the  City  Hall,  w^as  done  by  the  Sawyer  Electrical 
Company,   of  Philadelphia,   under  the  supervision   of  its   chief  en- 
gineer, Mr.  W.  Bartine.     The  work  was  one  of  considerable  magni- 
tude, and  required  the  constant  labor  of  a  large  force  of  wiremen 
for  three  or  four  days  and  nights.     The  result  reflects  great  credit 
upon  the  resources  of  the  Sawyer  Company. 

The  current  for  the  illumination  was  supplied  by  the  Edison 
Electric  Light  Company  from  its  Sansom  Street  plant  for  five 
hours  on  each  of  the  three  nights  of  the  celebration.  The  Edison 
Company  also  furnished  the  lamps  used.  As  the  extra  load  upon 
the  Edison  station  came  after  the  peak,  it  was  not  necessary  to 
make  any  extraordinary  arrangements  to  provide  the  necessary 
power  beyond,  possibly,  the  service  of  an  extra  dynamo  tender. 

The  committee  on  illumination  for  the  peace  jubilee  consisted  of 
Mr.  Frank  Miles  Day.  Ur.  J.  M.  Huston,  the  architect  of  the  arch, 
and  Mr.  G.  H.  S.  Young,  engineer,  and  much  credit  is  due  these 
gentlemen  for  the  excellent  manner  in  which  they  accomplished  the 
peculiarly  trying  duties  they  were  called  upon  to  perform. 

The  Importation  of  Foreign  Dynamos. 

It  may  surprise  .-Vmerican  electrical  engineers  who  have  been  con- 
.gratulating  themselves  of  late  on  the  u.se  of  .'Vmerican  electrical  ma- 
chinery in  foreign  lands  to  find  that  three  large  direct-coupled  al- 
ternators have  been  built  by  Messrs.  Brown,  Boveri  &  Co..  Baden, 
Switzerland,  for  an  American  gold  mining  company.  The  ma- 
chines are  of  the  fly-wheel  field-magnet  type,*  mounted  on  the 
shafts  of  three  cross-compound  horizontal  .Mlis-Corliss  engines. 
Sine  Waves  on  Ocean  Cables. 


The  Crehorc  and  Squier  synchronograph  has  recently  been  tested 
on  the  stibmarine  cable  of  the  Commercial  Cable  Company  run- 
ning belween  New  York  city  and  Canso,  Newfoundland.  A  simple 
sinusoidal  wave  of  impressed  electromotive  force  is  expected  to 
give  higher  speed  on  cables  with  the  same  dielectric  strain  as  it 
does  on  overhead  lines  with  the  same  impressed  electromotive  force. 
'See  Tbb  Elscirical  World,  January  8,  1898,  page  60. 
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Dynamos,  Motors   and  Transformers. 

MODERN  TRANSFORMERS.  Rhodes.  Lund.  "Elec.  Rev.," 
Oct.  14;  reprinted  in  '■El'ty"  (N.  Y.),  Oct.  26.— A  short  article 
pointing  out  the  importance  of  the  proper  choice  of  transformers, 
and  the  great  necessity  of  keeping  the  regulation  under  full  control. 
Some  American  cases  are  cited  showing  the  advantage  of  replacing 
small  bv  large  transformers.  .Attention  is  called  to  the  fact  that  so 
many  alternating-current  stations  fail  to  pay  a  dividend,  and  this  is 
thought  to  be  due  to  the  fact  that  the  management  of  alternating 
currents  is  not  sufificiently  well  understood  and  their  application  is 
not  manipulated  with  sufficient  skill;  he  emphasizes  the  necessity  of 
a  sound  theoretical  training  in  this  branch,  as  well  as  a  practical 
knowledge.  The  question  of  regulation  is  most  important  of  all; 
he  claims  that  the  alternating  current  is  the  proper  one  to  use  if  it 
is  properly  managed;  it  is  an  admission  of  incompetency  to  allow 
such  a  station  to  be  a  failure. 

CARBON  BRUSHHOLDERS.— Lond.  "Elec.  Rev.,"  Oct.  14. 
— After  referring  to  portions  of  the  article  in  The  Electrical 
World,  July  23.  some  figures  are  given  for  carbons  made  by 
"Le  Carbone"  Company.  For  the  "special  quality"  of  their  brush 
the  pressure  on  the  commutator  should  be  100  grammes  per  sq. 
cm.  of  contact  surface,  while  for  their  "electrographitic"  carbon  it 
should  be  50  grammes;  the  special  quality  is  a  fine,  close-grained 
carbon,  v,-hich  will  carry  currents  up  to  10  amperes  per  sq.  cm.  of 
contact,  while  the  electro-graphitic  carbon  has  been  transformed 
into  graphite  by  submitting  it  to  the  temperature  of  the  electric  arc; 
the  conductivity  is  then  four  to  five  times  greater  than  of  the  preced- 
ing brush,  and  it  will  carry  currents  at  the  rate  of  20  amperes  per 
sq.  cm.  A  tabic  gives  the  prices  of  these  brushes  of  various  sizes. 
Another  table  gives  the  prices  of  the  Partridge  self-lubricating 
brush,  which  is  extensively  used  on  electric  railways  in  the  United 
States. 

ALTERNATING-CURRENT  MOTORS.  Guilbert.  "L'Eclair- 
age  Elec,"  Oct.  8. — Brief,  illustrated  descriptions  of  various  sys- 
tems taken  apparently  from  patent  specifications,  with  special  refer- 
ence to  the  methods  of  starting  them. 

Lights  and  Lighting. 

.\RC  LAMP  CARBONS.— "L'Elec,"  Oct.  8.— The  results  of 
some  measurements  made  of  the  resistance  of  the  Henrion  carbons, 
five  of  which  were  homogeneous  and  five  cored. 

ELECTRICITY  FOR  LIGHTING.— "Elec.  Eng.,"  Oct.  14.— 
Three  short  essays  on  the  practical  advantages  of  electricity  for 
lighting  purposes. 

THEATRE  LIGHTING.— "El'ty,"  Oct.  26.— A  reiirint  of  the 
article  noticed  in  the  "Digest"  Oct.  22. 

ECKMUEHL  LIGHTHOUSE.— "El'ty,"  Oct.  26.— An  illus- 
trated description  of  this  large  French  lighthouse,  taken  from  for- 
eign articles  recently  noticed  in  the  "Digest." 

Power, 

KERKA  W.\TER-POVVKR  PLANT.  Giovanenilli.  "L'Eclair- 
age  Elec,"  Oct.  8. — In  this  continuation  of  the  description  of  the 
project  for  the  La  Kerka  falls  the  electrical  features  arc  described. 
Multiphase  alternators  of  iioo  kw  at  8000  volts  are  proposed;  the 
energy  is  to  be  used  chiefly  for  power  purposes,  as  distinguished 
from  lighting. 

MINING  PLANT.  Ilolzncr.  Lond.  "Elec,"  Oct.  14.— An  ab- 
stract of  a  translation  of  his  article  from  an  Austrian  journal,  de- 
scribing the  electrical  power  transmission  plant  in  the  Zicgler  shaft; 
IV)  liorse  power  is  tran.^miltcd  at  500  volts  by  continuous  currents. 


I:LRCTRTCAL  REFRIGERATION,  Fay.  "Rice  Eng.,"  Oct. 
20. — The  concluding  portion  of  his  article  Cscc  "Digest"  Oct.  22). 
After  ilhislraling  a  ninnbcr  of  the  auxiliary  apparatus  he  makes  an 
estimate  of  the  cost  of  such  refrigeration.  He  assumes  .S  cents  per 
kw  Cpre<.innal>ly  hour),  and  thai  "1  kw  iier  hour  for  Iwcnty-four 
li<iiir«  will  eflrrt  the  cquivalenl  of  i  ton  of  ice  melted."  From  this 
li.  firifK  the  calculated  cost  is  Sl.VJ.  in  which,  however,  labor  does 
not  -rem  to  be  included  (presiimablv  this  means  for  producing  I 
ton  of  ice);  ice,  he  states,  sells  from  $4  to  $20  per  Inn. 

CANON  CITY.  Wnde.  "ICIcc  Emk."  Oct.  20— A  very  brief 
desrriidion  of  thin  lhrcc-pha»c  transmiimion  plant,  in  which  a  voll- 
■.\uv  of  20,tX)0  is  used. 

Traction. 

SURFACE^  CONTATT  ^V^T KM,  Thompson  anri  Walker. 
L"nd,  "Flee."  Oct.  11  to  a  criliciMn  of  their  nvstrtn  fsee 

Fi.Kf  THicAi.  WriBi.u,  I  .    Rrnwn  (nrc  "Digest"  iant  week). 
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pcrimcnt.il  track;  they  prefer  the  nhiint  melhod    hccnunc  this  abol- 


ishes the  complication  of  interconnections  and  the  cars  may  be  run 
in  either  direction;  the  loss  of  leakage  through  the  shunt  coils  is 
therefore  quite  unimportant;  the  coils  take  only  ,3  per  cent,  of  the 
average  current  of  the  car.  The  true  leakage  at  the  distant  end  at 
the  surface  of  the  grovmd  in  dry  weather  is  too  small  to  be  meas- 
ured; even  in  wet  weather  it  is  quite  small.  In  reply  to  his  prefer- 
ence to  the  Diatto  system  they  claim  that  a  very  large  number  of 
ampere  turns  of  exciting  current  are  continually  required  in  that 
system  for  vcrj'  weak  mechanical  forces;  in  their  system  the  me- 
chanical forces  to  operate  the  switch  are  twenty  times  as  great  as  in 
the  Diatto  system,  while  the  number  of  ampere  turns  required  is 
■  less  than  one-fifth. 

GLASGOW. — Lond.  "Elec.  Eng.,"  Oct.  14. — A  brief  reference 
to  the  recent  opening  of  this  electric  railway.  The  description  is 
chiefly  introductory  in  character;  illustrations  are  given  of  the  new 
type  of  cars,  the  entrances  to  which  are  in  the  middle. 
'  COST  OF  OPERATING  ELECTRIC  RAILWAYS.— 
"L'Elec,"  Oct.  8. — An  abstract  of  an  article  on  the  Koppel  system 
of  transportable  electric  railways,  with  tables  of  the  calculated  costs. 


TRAAIWAY  OVER  CHILKOOT  PASS.  Burkholder.  ;'Jour. 
of  El'ty,"  Sept. — An  illustrated  description  of  the  construction  of 
the  rope  tramway  over  that  pass  leading  to  the  Klondike.  It  con- 
sists of  a  traction  cable  on  which  run  two  buckets  like  coal  convey- 
ors and  pulled  by  ineans  of  a  cable,  which  latter  is  drawn  by  a  iS-hp 
two-phase  induction  motor,  the  current  for  which  is  generated  at  a 
distant  station.     It  is  used  for  freight  only. 

LONDON  CENTRAL  RAILWAY.  Hall.  '^lec.  Rev.,"  Oct. 
26. — A  brief  description  of  a  visit  to  this  plant,  which  is  under  con- 
struction. 

Installations,  Systems  and  Appliances. 

SUBDIVIDING  CENTRAL  STATIONS.— "Elek.  Zeit.,"  Oct. 
13. — An  editorial  discussing  the  question  of  whether  a  city  should 
be  supplied  from  one  or  several  central  stations,  the  latter  having 
been  urged  in  order  to  guard  against  cases  of  fire  in  the  station,  such 
as  recently  occurred  at  Chevres.  It  is  thought  that  the  claims  for 
using  several  stations  have  been  exag.gerated.  and  that  to  dujilicate 
a  station  or  divide  it  into  two  independent  ones  would  increase  the 
cost  of  the  current  so  much  that  the  advantages  of  the  cheaper  pow- 
er would  be  lost.  There  is  no  more  reason  to  duplicate  the  light- 
ing stations  than  the  water,  gas,  telci)hone  and  other  similar  works, 
on  which  the  city  is  dependent.  When  a  Station  becomes  very 
large,  however,  or  when  a  water-power  station  has  a  steam  reserve, 
certain  precautions  to  divide  it  by  fireproof  partitions  into  parts  are 
recommended. 

VIENN.A.— "L'Ind.  Elec,"  Oct.  10.— An  abstract  of  the  statistics 
noticed  in  the  "Digest"  Oct.  8. 

Electro-Physics  and  Magnetism. 

CONTINUOUS  rURKI'.N'T  IN  TITE  .M.TI'.KNATING  ARC. 
Eichberg  and  Kallir.  .A  reprint  under  separate  cover  of  a  paper 
read  before  the  Imperial  .'\cademy  of  Sciences  in  Vienna,  Vol.  107, 
May. — A  description  of  researches  made  witli  the  apparent  contin- 
uous currents  i)roduced  in  the  alternating  arc  between  dilTerent 
kinds  of  electrodes.  If  an  alternating  arc  is  established  between  a 
metal  rod  and  a  carbon,  then  a  tangent  galvanometer  in  the  arc 
circuit  shows  a  continuous  current  in  the  arc  from  the  metal  to  the 
carbon,  aiul  a  voltmeter  at  the  arc  shows  a  contintious  voltage  in 
the  direction  of  carbon-metal.  This  phenomenon  occurs  when  there 
is  a  drop  of  molten  metal  on  the  metallic  electrode  and  when  the 
arc  burns  quietly;  cored  carbons  were  used;  iron,  aluniiinim,  cop- 
pei  and  nickelline  were  used  as  electrodes,  but  the  observations 
were  difiicult  with  the  iduininnnL  Measurements  of  ;dl  the  factors 
were  careftillv  mride.  and  the  results  are  given  in  tables;  for  all  the 
different  metals  (he  continuous  current  and  voltage  have  aiiiiroxi- 
niately  the  same  values  It  has  been  shown  that  in  a  continuous 
current  arc  there  will  be  a  lower  voltage  when  the  current  is  from 
Ihr  metal  to  the  carbon  than  when  in  the  opposite  direction,  and 
that  the  voltages  are  different  for  the  dilTerent  metals.  The  current 
and  voltage  curves  were  also  me.isnred  in  the  case  of  the  altern.iting 
arc,  the  results  being  given  in  curves,  which  show  that  the  form,i- 
lion  of  the  arc  from  carbon  to  iron  involves  the  lUDduetion  of  a 
great  resistance,  but  whether  it  is  a  true  resistance  or  a  cnuiUcr 
e,  m.  f.  was  not  ap|)arenl ;  this  explains  the  almost  C(un|)1ele  inler- 
ruption  of  the  current  in  the  direction  of  the  carbon  to  the  iron, 
which  checks  that  current,  hut  allows  the  other  tf>  p,'iss.  The  phase- 
shifting  prodiu'e<'.  is  r|iiile  appreciable  wilh  a  machine  of  high  self 
inducliiin  Tlie  fact  that  the  ;mi-  from  the  carbon  to  the  iron  was 
not  formed  was  shown  photograiphieallv,  (he  illustrations  bring  re- 
produced for  MX  phasrs.  diffrriiig  bv  Cki".  Thr  rurvi's  sliow  that 
rontiiinoiis  current  and  vrdl.'trr  values  arr  ;ifreclril  by  the  altrrn,il- 
iiig  r.  Ml.  f.  ami  Ihr  phase  sliiftin«.  The  almost  comi)lelr  intrr- 
niplioti  in  the  dirrrlion  rarbnn  irim  i>roduces  rriuarkablr  phriioin- 
riia  when  such  arcs  are  connerli'd  in  series  cir  in  pandlel; 
the  laller  arc  (lincusucd,  iis  are  also  experiments  with  an  exploring 


November  5,  1898.- 


THE    ELECTRICAL.    WORLD. 


479 


carbon  introduced  in  the  arc.  An  alternating  arc  between  a  metal 
and  carbon  therefore  acts  like  a  valve,  allowing  a  current  in  only 
one  direction  to  pass;  they  connected  a  battery  oi  accnnuilators 
with  such  an  arc  and  I'onnd  that  about  the  best  efficiency  of  con- 
version of  the  alternating  into  direct  current  was  30  per  cent.  They 
tluii  made  tests  of  the  arc  between  carbons  of  various  kinds  anil 
pwsitior.s,  and  found  direct  currents;  when  the  upper  was  cored  and 
the  lower  homogeneous  or  the  reverse,  or  when  they  were  horizon- 
tal, a  continuous  current  was  produced,  the  largest  when  the  cored 
carbon  was  the  upper;  in  all  three  cases  the  continuous  current  was 
from  the  cored  to  the  homogeneous  carbon,  the  latter  being  posi- 
tive to  the  former;  some  numerical  results  of  the  observations  are 
given.  These  direct  currents  seem  to  be  the  resultants  of  two  con- 
tinuous currents,  one  dependent  on  the  position  and  the  other  on 
the  constitution  of  the  carbons. 

.\LTERN.\TING  CURRENT  C.-\LCUL.\TIONS.  Lyle. 
Lond.  "Elec."  Oct.  14. — The  first  part  of  a  series  of  articles  in 
which  he  endeavors  to  deduce  a  theory  of  currents  produced  by 
harmonical  varying  e.  m.  fs.  in  branched  and  mutually  inducing 
circuits,  to  something  of  the  simplicity  of  the  theory  of  steady  cur- 
rents in  branch  conductors.  He  assumes  a  knowledge  of  the 
method  of  representing  by  means  of  a  diagram  the  relations  between 
the  amplitudes  and  the  phases  of  such  e.  m.  fs.  and  currents  in  a 
connected  system  of  conductors;  he  also  assumes  a  knowledge  of 
the  principle  of  the  composition  of  vectors  in  a  plane.  He  shows 
liow  to  deduce  the  modified  forms  of  Kirchhoff" s  laws  that  apply  to 
a  network  with  resistance, -self-inductance  and  capacity;  the  form 
of  the  modified  laws  is  exactly  the  same  as  that  of  the  usual  and 
better  known  laws.  He  applies  his  method  to  the  Wheatstone 
bridge  and  a  transformer  with  a  moderate  amount  of  hysteresis, 
which  latter  he  reduces  to  practically  the  same  form  of  solution  as 
the  simple  case  of  a  transformer  in  which  hysteresis  is  neglected; 
he  also  solves,  in  a  few  lines,  the  problem  of  determining  the  wind- 
ing and  constants  of  the  conductor  for  the  alternate  poles  of  the 
stator  of  a  rotary  field  motor  when  the  remaining  poles  are  wound 
with  a  continuous  conductor,  which,  in  parallel  with  the  other,  will 
split  the  current  to  produce  a  rotating  field.  His  analysis  is  ap- 
plicable to  a  variety  of  problems.  He  introduces  letters  to  sym- 
bolize certain  definite  portions.  Editorially  the  method  is  said  to 
be  a  distinct  advance  on  our  previous  means  of  attacking  these  im- 
portant problems. 

DETECTORS  OF  ELECTRIC  WAVES.  Pochettino.  "E'Elet- 
tricista,"  Sept.;  abstracted  in  "L'Ind.  Elec."  Oct.  10. — .A.  classifica- 
tion of  all  the  known  processes  for  detecting  electric  waves;  each  of 
them  is  separately  discussed;  he  finds  that  there  are  twenty-one. 
which  are  briefly  as  follows,  the  specific  processes  being  numbered 
in  succession :  .\mong  the  spark  detectors  there  are  those  which 
are  due  to  the  luminous  effects;  at  the  ordinary  pressure,  the  Hertz 
resonator  d)  and  the  Righi  mirror  (2);  at  low  pressure,  the  Geiss- 
ler  tube  (3).  Chemical  effects:  In  an  explosive  medium  (4),  with 
sensitive  iodide  of  potassium  paper  (5).  Ionization  of  air:  At  the 
ordinary  pressure,  the  battery  and  bell  (6).  the  dry  cell  and  electro- 
scope (7),  tlie  condenser  and  telephone  (8);  at  low  pressure,  the 
Zehnder  tube  with  accumulators  Cg).  the  Zehnder  tube  with  dry  cell 
and  electroscope  (10),  the  Righi  tube  (11").  Detectors  without 
sparks:  Physiological  effects  (12).  ponderomotive  effects,  electro- 
static (13),  electrodynamic  (141,  magnetic  effects  (15).  thermic  ef- 
fects, dilatometer  (16).  bolometer  (17).  thermo-electric  pile  (18), 
diminution  of  the  resistance  of  contact  (coherers,  etc.").  metallic 
contact  do),  "reseau"  ("20").  tubes  of  filings  (21"). 

ELECTRO-MAGNETIC  WAVES.  Turpain.  "L'Eclairage 
Elec,"  Oct.  8. — -A  long  abstract  of  several  of  his  papers  from  the 
Transactions  of  the  Bordeaux  Society  of  Physical  and  Natural  Sci- 
ences. In  the  first  he  reviews  the  various  processes  of  observing 
electrical  resonance  and  describes  another  discovered  by  him.  The 
second  is  on  the  Hertz  resonator,  it  being  an  application  of  the 
above  mentioned  process  for  studying  the  field  produced  by  an  ex- 
citer and  two  parallel  wires.  This  is  followed  by  a  discussion  of 
this  system  bv  Duhem.  The  next  is  on  the  investigation  of  the 
field  produced  by  a  single  wire. 

NEW  ELECTRO-THERMAL  RELATION.  Wiedeburg. 
"Wied.  Ann.."  No.  9;  abstracted  briefly  in  Lond.  "Elec."  Oct.  7. — 
He  discovered  a  new  relation  between  the  electrical  and  the  thermal 
properties  of  metals;  the  metals  can  be  arranged  according  to  their 
emissivities  in  a  series  which  corresponds  to  their  thermal  and  elec- 
trical resistivities — that  is,  tlic  higher  the  specific  resistance  the 
greater  is  the  power  of  radiating  heat;  the  law  is  only  approximate. 

TWO  PHYSICAL  HYPOTHESES.  Juppont.  "LTnd.  Elec," 
Oct.  10. — .-V  short  article  in  which  he  advances  two  hyiiotheses,  the 
object  of  which  is  to  connect  more  intimately  work,  kinetic  energy, 
heat,  the  law  of  conservation  of  energy  and  the  law  of  the  inverse 
s(|uare  of  the  distance;  the  deductions  are  theoretical,  from  the 
equations  of  the  dimensions.  The  first  hypothesis  is  that  temper- 
atures and  the  S(|uare  of  the  velocity  are  homogeneous  quantities — 
that  is.  the  temperature  of  a  body  is  proportional  or  etiuivalent  to 
the  square  of  the  velocity  of  its  molecules.  The  second  hypfithesis 
is  deduced  from  the  comparis(m  of  the  static  and  dynamic  eiiuations 
of  force,  and  is  that  the  square  of  the  time  of  the  revolution  of  a 
gaseous  molecule  is  inversely  iiroporlional  to  the  density  of  the  gas; 
or  the  sciuare  of  the  velocity  is  e(iuivalent  to  a  potential;  the  temper- 
ature of  a  body  thus  represents  the  relative  potentials  of  its 
molecules. 

DISSIPATION  OF  INCANDESCENT  PLATINUM  WIRE. 
— "L'Ind.  Elec,"  Oct.  in. — When  a  platinum  wire  is  heated  to  in- 
candescence in  a  vacuum  bulb,  particles  of  the  platinum  are  project- 


ed on  the  walls  of  the  bulb,  forming  a  sort  of  mirror;  an  analogous 
phenomenon  occurs  with  the  carbon  filaments  of  incandescent 
lamps.  Stewart  investigated  this  phenomenon  and  found  that  at  at- 
mospheric pressure  this  dissi4)ation  is  less  as  the  incandescence  i.s 
prolonged;  the  humidity  of  the  air  has  no  action  on  the  phenomena; 
the  dissipation  diminishes  with  the  pressure;  tor  platinum  it  is  re- 
duced to  two-thirds  between  the  atmospheric  pressure  and  1.25  mm; 
in  nitrogen  and  hydrogen  it  is  insignificant,  but  in  oxygen  it  is  much 
greater;  it  is  thus  shown  that  oxygen  is  the  chief  cause.  If  this  is 
also  the  cause  for  the  action  of  carbon  it  would  indicate  that  in  ex- 
hausting the  lamp  bulbs  an  inert  gas  should  be  introduced,  which, 
in  being  pumped  out,  will  carry  off   the  last  traces  of  o.xygen. 

APPLICATIONS  OF  ELECTRO-MAGNETIC  SCREENS. 
Du  Bois.  "L'Eclairage  Elec,"  Oct.  8  and  15. — A  long  French 
translatiim  in  abstract  of  his  paper  which  was  noticed  in  the  "Di- 
gest" July  9. 

GEOMETRIC  THEORY  OF  THE  MARINE  COMPASS. 
Ravicr.  "L'Ind.  Elec,"  Oct.  10.— An  abstract  of  a  French  Acad- 
emy paper. 


ELECTRICAL  PROPERTIES  OF  ARC  VAPORS.  Merritt 
and  Stewart.  "Phys.  Rev.."  Sept. — Oct. — A  long  article  describing 
experiments  which  were  undertaken  to  study  in  detail  the  conduct- 
ing power  possessed  by  the  vapors  from  the  electric  arc  between 
carbons;  the  difference  between  these  vapors  and  those  ionized  by 
X-rays  are  compared.  The  chief  conclusion  is  that  these  vapors 
possess  the  power  of  discharging  electrified  bodies,  and  that  in  gen- 
eral the  properties  of  these  vapors  are  similar  to  those  of  gases 
which  have  been  acted  on  by  X-rays  or  the  gases  from  a  flame. 

TERRESTRIAL  MAGNETISiM.— "Terres.  Mag.,"  Sept.— Re- 
prints in  the  original  languages  of  the  papers  presented  at  the  recent 
International  Conference  on  Terrestrial  Magnetism  and  Atmos- 
pheric Electricity,  other  reprints  or  abstracts  of  which  have  already 
been  noticed  in  the  "Digest."  The  same  issue  alSo  contains  a  com- 
munication by  Abbe  on  Eschenhagen's  elementary  magnetic  waves, 
with  a  reply  from  the  latter. 

Electro=Chemistry  and  Batteries. 

COPPER-DEPOSITING  PROCESS.  Kershaw.  Lond.  "Elec 
Rev.,"  Oct.  14. — .\  brief,  illustrated  description  of  the  plant  at 
Widnes.  England,  where  the  Dumoulin  process  is  used  for  making 
copper  tubes  and  sheets.  The  copper  is  deposited  on  a  revolving 
mandril  like  in  the  Elmore  process,  from  which  it  differs  merely  in 
the  method  of  obtaining  smooth,  dense  deposits  with  currents  of 
high  densities;  in  the  Ehnore  process  agate  burnishers  were  used, 
but  in  the  present  one  strips  of  sheepskin  are  held  over  the  top  of 
the  revolving  drum  so  as  to  prevent  any  roughness  in  the  deposit. 
Formerly  the  plant  was  used  only  for  making  sheets,  but  now  tubes 
are  also  made.  The  solution  contains  about  7  per  cent,  sulphuric 
acid  and  40  per  cent,  of  cupric  sulphate:  the  electrolyte  is  main- 
tained in  violent  agitation  by  the  revolution  of  the  mandril,  which 
is  a  hollow  cylinder  of  copper  16  inches  in  diameter;  the  mandrils 
are  horizontal,  and  only  the  lower  half  is  immersed;  the  continual 
rubbing  of  the  sheepskin  keeps  the  deposit  smooth ;  the  anodes  are 
thick  copper  plates;  the  mandril  is  revolved  at  a  high  speed,  thus 
keeping  the  •electrolyte  in  rapid  circulation.  Normally  it  requires 
about  ten  hours  to  deposit  44  pounds  of  copper,  and  the  tube  thus 
formed  on  the  mandril  weighs  about  14  ounces  to  the  square  foot: 
the  current  density  is  between  35  and  40  amperes  per  square  foot 
of  cathode  area,  whereas  20  amperes  is  the  maximum  now  obtained 
in  electrolytic  refineries;  the  output  is  greatly  increased  by  the  use 
of  rotating  cathodes;  the  voltage  required  is  1.6  per  vat.  The  tube 
formed  by  the  deposit  on  the  large  mandril  is  then  slit  longitu- 
dinally and  rolled  into  a  plate:  the  stripping,  when  it  is  desired  to 
k<?ep  it  a  tube,  will  be  done  by  means  of  hydraulic  pressure.  The 
plant,  at  its  full  capacity,  can  produce  sixty  sheets  per  day.  It  is 
essential  to  filter  and  cool  the  electrolyte  after  each  passage  through 
the  vats. 

PRIMARY  B.VTTERY.  O'Keenan.  "L'Ind.  Elec,"  Oct.  10.— 
.An  illustrated  description  of  his  new  primary  battery,  the  positive 
plates  of  which  are  recharged  by  the  air;  the  cost  of  the  energy  is 
said  to  be  less  than  for  any  other  primary  battery.  The  positive 
plates  are  made  of  spongy  lead  like  the  negatives  of  a  lead  accumu- 
lator; when  exposed  to  the  air  these  are  oxidized,  and  if  then  placed 
in  dilute  sulphuric  acid  a  sulphate  of  lead  is  formed,  after  which  the 
plate  is  ready  for  use.  It  is  then  placed  in  a  vessel  containing 
water  with  some'  sulphate  of  zinc,  the  other  pole  being  a  zinc  plate; 
the  sulphate  of  lead  plate  contains  the  necessary  acid  for  the  electro- 
lytic action  in  the  form  of  inert  sulphate  of  lead;  there  will  be  no  ac- 
tion on  open  circuit,  but  when  the  circuit  is  closed  the  sulphate  of 
lead  will  be  reduced  to  metallic  lead  and  the  zinc  will  be  dissolved 
at  the  rate  of  1.22  grains  per  ampere  hour  per  cell.  In  constancy 
this  battery  is  like  the  Daiiiell  cell,  the  reactions  of  which  are  al- 
most identical;  the  two  chief  qualities  of  the  Leclanclie  and  the 
Daniell  cells  are  therefore  united  in  this  (excei)t  the  high  voltage  of 
the  former).  When  the  lead  plate  is  discharged  it  is  recharged  by 
exposing  it  to  the  air  and  then  sulphating  it  in  the  acid:  instead  of 
exposing  it  to  the  air  it  may  be  left  standing  in  rather  concentrated 
acid.'  Occasiimally  some  of  the  liquid  will  have  to  be  drawn  off 
from  the  bottom  of  the  batteries  and  fresh  water  added.  The  zinc 
sul|iliate  which  is  formed  is  an  excellent  disinfectant  and  may  be 
used  .IS  <uch.  .\  capacity  of  20  to  ,?o  ampere  hours  per  kg  of  lead 
ii;  obtaine<l;  it  is  even  greater  with  frames  of  alumiiinm;  several  dis- 
charge curves  are  given;  for  a  weight  of  the  lead  plate  of  7  kg  the 
following  was  obtained:  c.  m.  f..  0.5  volt;  available  difference  of  po- 
tential. 0.5;  current.  6  amperes;  capacity,  187  ampere  hours  or  91 
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hectowatt  hours,  26.7  ampere  hours  per  kg  and  13  watt  hours  per 
Ic^  The  retaining  cells  are  made  ol  tinned  iron  m  the  lorm  ot 
rectangular  boxes;  these  are  protected  by  the  device  of  connecting 
the  zinc  plate  with  them,  the  action  being  that,  owing  to  the  couple 
formed  the  zinc  protects  the  tinned  iron,  while  at  the  same  time  it 
is  clamied  that  the  zinc  is  not  consumed  (.it,  however,  a  local  cur- 
rent actually  liows  it  is  evident  that  the  zinc  must  be  consumed  in 
proportion);  such  retaining  cells  are  light,  durable  and  cheap  In 
conclusion  an  illustrated  description  is  given  of  the  practical  form 
of  such  a  battery.  With  a  weight  of  7-5  kg  of  lead  plates  the  inter- 
nal resistance  is  about  0.0025  ohm;  the  normal  discharge  rate  is  up 
to  10  amperes  with  a  useful  voltage  of  0.5;  at  60  amperes  it  is  0.4, 
but  there  is  no  deterioration  of  the  plates,  although  the  etticiency  1= 
not  so  good.  He  calculates  the  cost  of  operation;  lor  an  output  ot 
4  8  hectowatt  hours  the  cost  is  at  the  rate  of  about  53-2  cents  per  kw 
hour  on  the  basis  of  a  useful  voltage  of  0.48;  allowing  10  per  cent. 
for  the  fragments  of  unconsumed  zinc  brings  the  cost  up  to  about 
60  cents,  which  is  claimed  has  never  been  reached  by  any  other  pri- 
niarv  battery. 

M\kQU.\ND  ACCUMULATOR.— Lond.  '•Elec,"  Oct  14.--A 
brief  description  of  this  accumulator,  which  is  being  introduced  in 
England.  The  plate  is  a  sort  of  compromise  between  the  Flante 
and  the  Faure  plate,  the  advantages  of  both  being  claimed  to  be 
combined.  A  ribbed  but  unperforated  plate  is  cast  in  ead  and  then 
packed  m  sulphur,  and  subjected  to  heat  up  to  the  melting  point  of 
lead,  at  which  temperature  it  is  kept  for  about  an  hour,  ilie 
surface  is  thus  converted  into  a  sulphide,  which  is  then  formed  into 
spongy  lead  in  an  electrolvtic  bath  of  dilute  sulphuric  acid;  the  pos- 
itive plates  are  formed  bv 'reversing  the  negatives  The  parts  ot  the 
plate  which  are  not  to  be  formed  are  protected  from  the  action  of 
tlie  sulphur.  It  is  claimed  that  under  the  conditions  which  promote 
sulphating  in  the  ordinary  plates  the  initial  presence  of  the  sulphi  e 
in  this  plate  encourages  the  formation  of  an  easily  reducible  sulphide 
in  preference  to  the  irreducible  sulphate.  A  brief  reference  is  made 
to  a  report  bv  Thomoson  on  tests  of  these  cells.  The  plates  weigh 
28  pounds  and  the  acid  5-5  pounds,  each  plate  having  an  area  ot  45 
-nuarc  inches  on  each  face;  the  limiting  charging  and  discharging 
villages  were  2.4  and  1.8  with  a  constant  current  of  10  amperes; 
the  mean  ampere-hour  output  was  49O6,  and  the  watt  etticieticy  b7.». 
At  20  amperes  the  capacity  was  37-5  ampere  hours  and  the  etticiency 
75  6  The  elements  can  be  made,  formed  and  finished  with  twenty- 
four  hours,  as  compared  with  a  week  for  most  other  types. 

COST  OF  REFINING  COPPER.— -Eng.  and  Min.  Jour.," 
Oct  22— A  note  stating  that  the  cost  of  1.3  cents  per  pound  for  re- 
fining copper  electrolytically,  which  was  given  in  a  report  of  the 
Anac-onda  Company,  was  a  very  high  one.  It  is  stated  that  the 
charge  by  the  custom  works  rarely  exceeds  i  cent  per  pound,  and 
that  it  is  frequently  done  at  Vs  cent;  as  this  naturally  involves  a 
profit,  the  cost  must  be  less.  The  charge  for  rehning  cathodes  is 
as  low  as  %  cent  per  pound,  and  o.iS  cent  is  not  an  uncommon 

ASHCROFT  PROCESS.  Ingalls.  "Eng.  and  Min.  Jour.,"  Oct 
22.— An  article  on  this  electric  process  for  the  treatment  ol  mixed 
lead  and  zinc  sulphide  ores. 

Units,  Measurements  and  Instruments. 

INSUI  \TiON  1XU1C.\T(JR  lUR  OI.STRIBUTION 
WIRES. "Kallmann.  "Elek.  Zeit.,"  Oct.  13.-TIh.-  first  part  of  the 
reprint  of  a  long  paper  read  before  the  Union  of  German  E  ectrical 
l-nginccrs  last  summer.  After  a  long  introduction,  in  which  He 
points  out  the  advantages  which  an  instrument  would  liave  for  in- 
dicating by  direct  reading  the  conditions  of  m-ulation  ol  mams  and 
distributing  wires,  he  describes  the  principles  of  an  mstrument 
which  he  deviled  for  doing  this;  no  such  instruments  e,<ist  at  pres- 
ent lie  discusses  the  disadvantages  of  the  .system  used  so  much  m 
ihe  United  States,  consisting  of  two  mcandescent  lamps  in  series 
between  the  two  mains,  with  their  junction  point  grounded,  thus 
forming  the  usual  ground  detectors;  if  one  or  the  other  of  tlie  two 
wires  is  grounded  the  lamp  connected  with  the  other  will  burn  more 
brightly  in  three-wire  systems  this  can  be  applied  only  to  the  ouUr 
wires  and  even  then  the  indication  is  not  cerlain.  as  the  earth  con- 
nrrtion  of  the  mi.ldle  wire  will  affect  the  in.licalion;  even  in  the 
<iMii>leM  iwo-wire  system,  however,  the  indication  is  not  reliab  e, 
(or  when  liolh  lamps  are  equally  bright  it  is  no  indicilion  ihat  the 
l>vo  wires  ..re  not  e.|ually  gri-unded;  such  detectors  Iherefore  give 
.nly  relative.  Imt  not  abw.lulc,  indications.  The  same  applies  to 
ihe  'imilar  method  in  which  the  lamps  arc  replaced  by  two  voll- 
m.t.Ts-  it  i-*  onlv  when  the  resistance  in  connection  with  the  instni 
i,„.Mi  is  ihanKed.  or  if  the  instrumeni  is  a|.plied  successively  m  dii 
l,  ihal  further  information  can  be  obtained  from  wlinli 

I  ,11  i-in    be  calrulalcd  by  means  oi    formul.is.  which  he 

i,,,l,..  thai  the  use  f)f  earth  potential  ran  therefore 

;  ,  of  Muh  an  imlicntor.     His  instrument  is  in 

.  .  Suppose  an  ampere  meter  to  be  inserted  in 

,':-,h  01  the  two  wires  at  the  generator  end;  when  there  is  no  leak- 
•,«<•  they  will  read  alike,  but  when  there  is  leakage  they  will  re:id 
diffrrentlv  by  the  amount  of  current  which  relnrns  tliroiigh  the 
earth      li    wotild   lie   practically    impossilile,    h<iwever.   to    measure 

,,   ■  ..     .  ,, 1..     ^vav.  ami  he  therefore  replaee<  the 

,  instrument    having    a  differential 

difT-rnire  between  Ihe  two  currents. 
|.  hmses  ihroUKh  the  earth  directly;  il   i'  inile- 

,  ,  ,:,1  f,f  the  earlh.  of  the  vollagc.  of  the  cxntmg 

load  at  the  liiiie  or  uf  grotind-  in  other  hraDches  of  the  same  net- 
work of  wires,  whcthci  such  Kfi""''  connections  arc  inlcntional  or 


otherwise.  In  practice  he  suggests  several  different  forms;  in  one 
of  these  there  is  a  resistance  in  each  of  the  mains,  from  the  terminals 
of  which  wires  are  led  to  the  diflferential  galvanometer,  suitable  bal- 
ancing resistances  being  placed  in  the  four  galvanometer  circuits. 
In  place  of  the  differential  galvanometer,  the  Thomson  double- 
bridge  method,  shown  in  the  adjoining  figure,  may  be  used  (this 
seems  to  be  the  preferred  method),  in  which  case  the  galvanometer 
has  only  a  single  winding,  it  being  connected  between  two  points  in 


the  middle"  of  two  resistances  which  are  connected  somewhat  like 
!hc  coils  of  a  differential  galvanometer  in  the  above-described  case, 
except  that  each  resistance  is  connected  between  the  positive  indi- 
cator wire  from  the  one  main  and  the  negative  indicator  wire  from 
the  other  main,  as  shown,  instead  of  between  the  positive  and  the 
negative  indicator  wires  from  tlie  same  main,  as  it  would  be  in  the 
rase  of  the  differential  galvanometer.  He  then  begins  to  describe 
ihe  chief  applications  of  his  system  with  reference  to  the  following 
rases:  As  applied  to  a  single  wire;  to  show  the  stray  currents  in 
the  rails  of  an  electric  railway;  to  a  two-wire  system  to  indicate  the 
total  earth  current;  to  a  three-wire  system;  to  a  two-wire  transmis- 
sion, to  indicate  the  eartli  currents  from  the  transmission  line  and 
from  the  sub-station,  separately.  In  the  application  to  a  single  line 
a  series  resistance  is  placed  at  the  beginning,  and  an  exactly  equal 
one  at  the  end  of  that  single  line;  from  these  resistances  the  wires 
aie  led  to  the  indicator;  any  current  loss  to  earth  between  these  two 
v.'ill  thus  be  indicated  in  the  instrument;  in  this  way  it  can  be  ap- 
plied to  single-line  circuits  like  those  for  trolley  lines.  To  apply 
ihe  system  to  the  leakage  from  rails  of  an  electric  railway  he  con- 
nects the  instrument  to  two  points  at  the  beginning  of  the  line  of 
rails,  and  to  two  points  at  the  end.  thus  using  definite  portions  of 
the  rails  as  the  series  resistances  mentioned  above;  an  example  is 
worked  out  showing  that  if  the  length  of  rail  which  is  used  as  a  re- 
sistance at  each  end  is  30  metres  (about  too  feet),  and  the  distance 
between  them  several  kilometres,  the  current  through  the  rails  being 
too  amperes,  a  direct-reading  Weston  galvanometer  would  give  a 
deflection  of  about  5°  for  a  loss  of  current  of  20  amperes;  a  d'Ar- 
sonval  galvanometer  will  give  about  ten  limes  this  dellection.  The 
paper  is  to  be  concluded. 

MEASURING  THE  FALL  OF  VOLTAGE.  Lcconte. 
"I.'Elec,"  Oct.  8. — \  note  describing  a  practical  process  for  meas- 
uring directly  the  fall  of  voltage  in  distribution  wires;  he  has  used 
llie  method  with  success.  An  assistant  at  the  switchboard  notes  the 
voltage  every  five  minutes  and  then  suddenly  breaks  the  circuit, 
roting  the  time;  the  second,  with  a  watch  and  voltmeter  which 
have  been  carefully  compared  with  the  others,  measures  the  voltage 
at  the  distant  end.  The  results  obtained  agree  very  well.  He  sug- 
gests that  a  bell  might  be  used  on  circuits  containing  inductive  re- 
sistances, and  which  should  therefore  not  be  n|)cned.  (Why  not 
simply  insert  a  slight  resistance  into  the  circuit  instead  of  breaking 
it.  thus  giving  a  signal  willu'ut  breaking  the  circuit?  If  ihe  watches 
have  been  compared,  even  this  seems  unnecessary.) 

HYSTERESIS  AND  FOUCAULT  CURRENTS.  Nielham- 
mer.  "Elek.  Zeit.."  Oct.  13. — The  conclusion  of  his  article  (see 
"Digest"  last  week).  In  magnetizing  an  iron  ring  whose  radial 
depth  is  not  very  small  the  distribution  of  the  induction  through 
Ihe  cross-section  is  not  uniform,  as  the  lengths  of  Ihe  magnetic 
paths,  and  Iherefore  the  permeability,  are  differeiil ;  he  gives  some 
curves  illustrating  Ibis  for  two  cases.  The  delerniinalioii  of  the  hys- 
leresis  losses  willi  Hal  voltage  curves  showed  nearly  Ihe  same  co- 
efficient as  with  sine  curves,  while  the  pointed  curves,  always  for 
the  same  maximum  induclion  or  e(|iial  area  of  the  voltage  curve, 
gave  lower  hysteresis  losses  than  in  the  above  two  cases;  that  for 
ihe  saipe  effective  voltage  the  pointed  curves  are  better  is  well 
known.  To  simplifv  the  calculalion  of  llir  .-irea  nf  the  hysteresis 
curve  the  following  formula  is  often  used  n.iiiiely.  lli,-il  the  hystere- 
sis energy  is  etpial  to  the  roerrive  force  iiuilliplied  bv  the  maxiiiiiim 
induclion  and  divided  by  3. 1416:  he  gives  .i  lablc  showing  llial  for 
iiidurlions  bilween  ^ono  and  iJ.noo  this  r;ni  be  used  ;is  an  approxi- 
mate nielhdd,  bill  fur  suL-iller  nr  greater  inchirlinns  the  differences 
;ire  quite  gre;il.  In  some  new  fnnns  of  .■illerii.iling-riirri-nl  and  ro- 
t.iry  rnrrenl  generators  in  which  linih  windings  are  slalionary,  the 
lollagi'  is  not  induced  by  ihe  rh.inge  from  the  maximum  iiositive 
indiirlion  lo  the  maximiiin  in'gative,  but  by  a  cli;iiige  of  indiirlion 
Ix-tween  two  positive  inductions;  this  case  he  discusses  ami  shows 
that  the  saini'  magiieli^'ing  force  corresponds  lo  a  much  sm.iller  in- 
iliirti<iii  than  h.ilf  id  ihe  maxiinuin  induclion  for  a  romplele  ryrlir 
magiielizatioii;  Ihe  iron  is  therefore  not  iililizid  nearly  as  rationally; 
Ihe  values  <if  the  hvileresis  roellirienl  are  given,  and  il  is  shown 
tli.it  thi'y  .ire  all  h'gher  than  those  for  a  full,  roinplele  cyclic  mag- 
iielizatiiin;  the  hysteresis  lossi's  for  the  same  iiidnrtion  are  aiipreri- 
ably  greater  than  (or  a  full  ryrle.  and  Ihe  .SteiiimiM/  law  is  then 
qiiiie  incorrect,  as  the  coefTicieiit  has  m«t  only  (jiiile  different  values, 
lint  is  not  at  all  coM«tanl.  The  ralrnlalion  of  the  hysteresis  co- 
efficient (or  rotating  inagneti/.ition  is  discussed  in  rnnnc'rlinii  with 
the  iron  losses  of  a  ennliniKiiisriirrent  armature;  the  Siriniiiriz  l.iw 
ciiniiot  be  applied  for  such  rotating  hysteresis;  Ihe  liysleresis  per 
cjric  in  llieHc  eases  becomes  lower  again  a(tcr  a  certain  high  indue- 
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lion.  He  then  discusses  the  deduction  of  what  he  calls  the  rotary 
hysteresis  from  the  linear  (see  "Digest"  last  week);  rotary  magnet- 
ization may  be  assumed  to  be  made  up  of  two  perpendicular  linear 
magnetizations.  He  gives  a  table  showing  the  Foucault  current  en- 
ergy in  percentage  of  the  total  magnetization  energy  for  different 
thicknesses  of  the  sheet  iron,  as  determined  from  experiments;  in 
ihii  same  way  the  Foucault  currents  in  the  copper  conductors  of  a 
ilvnamo  may  be  calculated,  as  he  shows. 

REPRESENTING  M.\GNETIC  QU.\LITIES  OF  IRON. 
Kath.  "L'Eclairage  Elec,"  Oct.  8. — A  translation  in  abstract  of 
the  article  noticed  in  the  "Digest"  July  16.  in  which  he  proposes  a 
uniform  method  for  representing  such  qualities. 

CONSTANCY  OF  RESISTANCE  STANDARDS  OF  MAN- 
G.\NIN.  Jager  and  Lindeck.  "Elek.  Zeit.,"  Oct.  13;  an  abstract 
of  a  contribution  from  the  Reichsanstalt.  published  in  the  "Zeit.  f. 
Instrumentenkunde,"  18,  p.  97. — An  article  on  the  investigation  of 
the  manganin  resistances  of  that  institution.  The  investigations 
e.Mended  over  a  period  of  more  than  five  years,  and  show  that  the 
constancy  of  the  manganin  resistances,  whose  temperature  co- 
efficient is  very  small,  is  even  better  than  was  expected,  and  in  this 
respect  exceeded  the  mercury  copies  of  the  resistance.  The  wire 
and  band  resistances  during  this  period  changed  only  by  a  few  hun- 
dred thousandths:  within  this  limit,  therefore,  manganin  resistances 
which  have  once  been  determined  can  be  depended  upon  for  that 
period  of  years.  Formerly  bands  .^5  mm  in  width  and  o.i  mm  in 
thickness  were  used  for  resistances  of  o.oi  ohm.  but  now  the  bands 
are  made  i  mm  thick.  10  mm  in  width  and  of  a  corresponding 
length.  The  small  resistances  have  also  been  very  satisfactory,  the 
largest  change  in  six  resistances  of  o.l,  o.oi  and  o.ooi  ohm  was  only 
a  little  more  than  o.oi  per  cent,  in  2.5  years.  The  institution  is  now 
ready  to  guarantee  the  calibration  of  manganin  resistances  to  the 
following  accuracy:  From  i  to  10  ohms,  o.oi  per  cent.;  100,  1000, 
or  and  0.01  ohm,  0.01  ^  per  cent.:  10,000  and  o.ooi  ohm.  0.02  per 
cent.,  and  o.oooi  ohm.  0.0,3  per  cent. 

E.  M.  F.  OF  STANDARD  CELLS.  Taylor.  "Phys.  Rev." 
Sept. -Oct. — A  long  description  of  investigations  undertaken  some 
years  ago  to  determine  the  e.  m.  f.  of  the  cadmium  cell  as  compared 
with  the  Clark:  he  also  endeavored  to  find  whether  the  e.  m.  f.  of 
the  cadmium  cell  is  invariable  when  the  cell  is  made  by  different  in- 
dividuals and  with  materials  from  various  sources:  about  twenty 
cells  of  each  kind  were  made.  For  the  current  measurements  a 
newly  constructed  electro-dynamometer,  which  is  described,  was 
used,  but  it  seems  that  the  absolute  determinations  are  not  reliable; 
he  claims,  however,  that  there  is  no  reason  to  doubt  the  correctness 
of  the  relative  values:  for  the  ratio  of  the  Clark  at  15°  to  the  cad- 
mium at  21.7°  C.  the  ratio  was  1.4077:  the  value  of  this  ratio  ob- 
tained by  Jaeger  and  Wachsmuth.  with  the  cadmium  cell  at  20°. 
was  1.406.S.  He  found  no  more  difficulty  in  constructing  cadmium 
than  Clark  cells:  their  e.  m.  f.  is  as  uniform  as  with  the  best  Clark 
cells. 

Telegraphy,  Telephony   and  Signals. 

WIRELESS  TELEGRAPHY.— Lend.  "Elec."  Oct.  14.— A  re- 
port of  the  meeting  of  the  company  owning  the  patents.  The  lead- 
mg  editorial  is  devoted  to  this  subject:  a  number  of  illustrations  are 
given  in  which  the  system  could  be  applied  to  advantage,  as.  for 
instance,  to  and  from  or  between  ships;  it  is  thought  that  there  is  a 
good  field  for  the  use  of  such  methods. 

GUTTA  PERCHA.  Combanaire.  "L'Elec.."  Oct.  15— An  ar- 
ticle on  "the  coming  disappearance  of  submarine  cables,"  in  which 
he  discusses  the  question  of  the  supply  of  gutta  percha. 


MOTOR  GENERATORS  FOR  FIRE-ALAR}iI  CIRCUITS.— 
"West.  Elec."  Oct.  22. — A  brief  description  of  the  small  motor  gen- 
erators used  in  connection  with  a  storage  battery  in  that  plant. 

COAST  SIGNAL  SERVICE  IN  WARTIME.— "West.  Elec." 
Oct.  22. — .\  brief  description  of  the  recent  service,  from  the  New- 
York  "Tribune." 

ELECTRIC  BALLOON  SIGNALING.  Bruce.  "Elec  Eng." 
Oct.  20. — A  reprint  of  the  Brit.  Assn.  paper  noticed  in  the  "Digest" 
Oct.  22. 

Miscellaneous. 

MANITFACTURING  WORKS— Lond.  "Engineering,"  Oct. 
14. — The  beginning  of  an  illustrated  description  of  the  works  of  the 
Elektricitaets-.Actiengesellschaft  at  Nuernberg.  Germany,  which 
was  formerly  known  as  tlie  Schuckert  Company,  founded  by  the  late 
.Schuckert.  The  illustrations  include  interior  and  external  views, 
besides  some  illustrations  of  some  of  tlie  machines.  This  is  one  of 
the  largest  electrical  manufacturing  companies  in  Germany. 

C.A.RBONS.  Jehl.  Lond.  "Elec,"  Oct.  14.— In  this  continua- 
tion of  his  long  serial  he  gives  hints  to  carbon  manufacturers  and 
electric  light  engineers.  The  testing  room  of  a  carbon  factory  and 
the  methods  of  making  the  tests  are  described. 

ALUMINUM  FURNACE.— Lond.  "Elec.  Rev.."  O'ct.  14.— -Vn 
abstract  of  Goldschmidt's  article  noticed  in  the  "Digest"  May  28.  in 
which  he  describes  the  furnace  in  which  aluminum  is  used  as  fuel. 

BRITISH  ASSOCIATION.— Lond.  'Elec.;'  Oct.  9  and  14.— A 
number  of  communications  in  reply  to  the  criticism  of  that  journal 
noticed  in  the  "Digest"  Oct.  15. 

ACTION  OF  ELECTRICITY  ON  PLANTS.  Cooke.  "Elec. 
Eng.,"  Oct.  20. — A  reprint  of  an  abstract  of  the  paper  noticed  in  the 
"Digest"  Oct.  22. 


An  Improved  Dynamo  for  Three-Wire  Circuits. 

Up  to  a  few  years  ago  the  three-wire  system  was  employed  in  all  large 
isolated  plants  and  small  low-tension  stations  by  reason  of  the  large  saving  in 
copper  over  the  two-wire  system.  It  was  found,  however,  that  where  the  all-day 
load  was  less  than  the  capacity  of  two  of  the  standard  units  employed,  the 
losses  in  operating  the  small  or  lightly  loaded  machines  offset  the  saving  in 
copper  at  full  load.  Therefore,  in  most  plants  recently  installed  the  simple 
two-wire  system  has  been  adopted,  and  many  small  stations  are  now  using  this 
system  with  250-volt  lamps,  although  the  higher  price  of  such  lamps  and  their 
lower  efficiency  largely  offsets  the  saving  in  copper. 

Several  methods  have  been  devised  for  supplying  a  three-wire  system  from  a 
single  machine,  with  small  motor-generators  to  balance  the  system,  a  few 
machines  having  been  built  with  double  armature  windings  and  two  commu- 
tators. All  of  these  methods,  however,  have  been  more  or  less  complicated, 
and  none  will  operate  when  the  system  is  considerably  out  of  balance. 

There  has  lately  been  placed  on  the  market  a  machine  that,  it  is  claimed, 
will  supply  a  three-wire  system  and  maintain  the  voltage  with  any  distribu- 
tion of  load.  It  is  of  the  usual  multipolar  construction,  with  single  armature 
winding,  single  commutator,  etc.  It  differs  from  ordinary  machines  only 
in  the  manner  of  e.xciting  the  fields,  which  is  a  modification  of  the  multi-circuit 
system  developed  by  Mr.  Rushmore  in  his  multi-voltage  dynamos,  motor  dyna- 
mos and  multi-circuit  arc  machine,  and  described  on  page  183  of  The  Elec- 
trical World  of  February  5,  189S. 

There  is  now  running  at  the  Rushmore  works  in  Jersey  City  a  30-kw  ma- 
chine supplying  a  three-wire  system,  that  fulfills  all  the  conditions  of  two  no- 
volt  machines  in  series.  It  will  deliver  its  entire  output  at  220  volts,  or  at  no 
volts,  and  one  side  may  be  loaded  to  75  per  cent,  of  the  total  kilowatt  capacity 
of  the  machine  without  loss  in  efficiency  and  without  interference  with  the  other 
side,  which  may  or  may  not  be  loaded.  The  brushes  are  fixed,  and  there  is  no 
sparking  with  any  distribution  of  load.  One  side  of  the  system  may  be  kept 
constant  at  any  voltage,  and.  the  other  raised  or  lowered  to  any  extent  without 
the  least  interference. 

Inclosed  Motors  and  Generators. 


The  E.  G.  Bernard  Company,  Troy,  N.  Y.,  is  manufacturing  and  installing 
inclosed  apparatus  of  the  barrel  type,  an  example  of  which  is  shown  in  the 
accompanying  illustration.  The  various  improved  details,  excellence  of  work- 
manship and  high  grade  of  material  have  resulted  in  the  production  of  ma- 
chines which  are  claimed  to  be  unsurpassed.  They  are  especially  adapted  for 
direct  connection  to  shafting,  machinery,  elevators,  punjps,  exhaust  fans,  etc., 
and  for  use  in  all  places  w-here  moisture  exists  or  economy  of  space  is  desired. 


■^  Inclosed  Multipoi.^r  Motor.  B.\ck  Geared. 

Tliey  are  built  for  all  voltages  and  speeds,  and  are  claimed  to  be  uncqualed  for 
launch  or  steamer  lighting,  when  direct  connected  to  vertical  high-speed 
engines.  A  recent  inst.iUation  was  made  at  Dobler's  brewery,  .\Uiany,  N.  Y.  Two 
5hp  motors  were  pl.iced  in  a  very  wet  racking  and  cleaning  room;  one  fastened 
on  the  ceiling  and  belted  to  the  washer,  the  other  on  a  post  and  geared  with 
sprocket  wheel  to  the  keg  hoist.  One  motor  of  5  horsepower  is  direct  con- 
nected to  a  beer  pump  and  placed  in  the  refrigerating  cellar;  one  of  3  horse- 
power is  placed  in  tiie  open  air,  for  operating  washing  m.-ichines,  and  one  of 
15  horsepower  is  direct  connected  to  a  Graves  elevator.  In  addition  to  these 
there  are  two  direct-connected  generating  units,  one  of  16  kilowatts  and  the 
other  of  35  kilowatts. 
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A  New  Circuit  Breaker. 


The  cut  shown  herewith  illustrates  a  new  type  of  single-pole  circuit  breaker 
manufactured  by  F.  A.  La  Roche  &  Co.,  Thirteenth  and  Hudson  Streets,  New 
York  City. 

This  circuit  breaker  is  also  made  with  overload  and  undervoltage  attachments 
for  motor  work.  It  is  especially  adapted  for  high  voltages,  ranging  in  the 
neighborhood  of  2000  volts,  and  is  guaranteed  to  break  2000  volts  successfully 
without  arcing  at  the  clips. 

This  feature  is  accomplished  by  the  method  of  attaching  the  carbons  to  the 
breaker.  It  will  be  noticed  that  the  carbons  are  parallel  to  the  clips,  and  as 
the  breaker  opens  the  carbons  attached  to  the  blades  open  with  a  cam  motion. 
which  keeps  a  rubbing  contact  on  the  stationary  carbon  until  the  blades  them- 
selves are  well  out  of  the  clips  and  at  a  safe  distance;  then  the  circuit  is 
finally  broken  through  the  carbons  and  below  the  clips,  so  that  no  burning 
of  the  clips  or  blades  can  possibly  take  place.  The  blades  are  of  the  wedge 
type  and  close  into  V-shaped  lips.  These  are  laminated  and  flexible  to  an 
extent,  so  that  they  adapt  themselves  to  the  shape  of  the  blades,  and  an 
absolutely  tight  contact  is  thereby  formed. 

The  latch  and  trigger  are  made  of  case-hardened  steel,  and  are  of  the  com- 
pound-lever type,  so  constructed  as  to  permit  the  use  of  a  very  weak  sole- 
noid, as  the  force  of  the  blow  required  to  operate  the  breaker  will  be  very 
small.     This  method  of  construction  is  new  in  this  style  of  instrument. 

The  hinge  posts  and  blade  arms  do  not  carry  any  current.  There  are  two 
phosphor-bronze  springs  in  each  hinge.  These  springs  are  quite  weak,  and 
only  sufficiently  strong  to  give  the  switch  a  sharp  and  quick  break.  Owing  to 
the  peculiarly  shaped  blades  and  clips  it  is  an  absolute  impossibility  for  the 
circuit  breaker  to  stick,  the  construction  of  the  clips  tending  to  throw  the 
blades  out.  This  breaker  would  really  operate  without  these  springs  in  the 
hinge,  which  are  placed  there  only  to  assist  in  quickening  the  motion. 


Improved  Circuit  Breaker. 


f)n  the  bottom  of  the  lever  arms  arc  two  projections,  which  are  parts  of  the- 
blade  frame,  and  come  in  contact  with  a  buffer,  so  that  when  the  breaker  is 
opcncil  and  performing  itn  function  the  blow  on  the  hinge  post  is  reduced  to 
a  minimum. 

I'ndcrncath  the  nolenoid  is  3  copper  lube  upon  which  is  m,irkcd  the  calibra- 
tion in  ampcrcn  and  fractions  thereof.  Upon  the  end  of  this  tube  is  a  milkd 
head  screw  and  nut,  which  permits  of  adjusting  the  circuit  breaker  to  open  at 
any  desired  point  within  its  Kuoranteed  high  and  low  ampere  ratings. 

These  circuit  breakers  arc  handsomely  hnishcd  in  copper  throughout,  no 
brais  or  iron  being  used.  They  ore  among  the  ncalesi  and  most  Kubstantial 
circuit  breakers  on  the  market  tor  motor  work,  and  will  perform  their  duly 
■..-iliifaclorily  under  the  most  trying  circumstances,  without  failure  to  operate. 
I  liry  are  mounted  on  either  while  marble  or  marbleijcd  slate  bases,  as  may 
be  desired,  and  rc<|uiri  no  rcmounling.  As  each  brciker  is  provided  with  binil- 
ing  posts  it  will  operate  in  a  box  or  panel  board,  rei|iiiring  a  depth  of  only  5 
inches. 

.Special  care  is  taken  in  caiihriling  these  instruments,  and  they  arc  said  lo  be 
as  reliable  as  any  standard  amperemeter.  They  are  made  in  slies  from  15 
amperes  up  lo  yxj  amperes.  Above  the  latter  si«c  the  manufacturer  rccom- 
mends  Ibc  "Virlor"  .Vo.  1  circuit  breaker  or  the  ••Ideal"  circuit  breaker, 
of  which  are  manufactured  by  the  same  firm. 


The  General  Electric  Company  manufactures  alternators  with  a  frequency  of 
60  or  i25.cyc]es  in  both  revolving-armature  and  revolving-field  types.  Kevolv- 
ing-armature  machines  of  125  cycles  are  built  in  five  standard  sizes,  30,  60,  90. 
120  and  180  kilowatts,  each  size  wound  for  1040  or  2080  volts.  The  low-periodic- 
ity alternators  are  wound  for  1040.  2080  or  3120  volts,  and  are  built  in  capacities 
of  60,  90,  120  and  180  kilowatts.  .*\11  are  arranged  for  belt  driving,  and  are  set 
on  slides. 


Armature  of  6o-Cycle  Alternatok. 

As  has  been  proven  desirable  by  many  years  of  successful  service,  the  fields 
are  composite  wound,  part  of  the  main  alternating  current  being  rectified  for 
the  series  excitation.  The  current  for  the  separate  excitation  of  the  fields  may 
be  derived  from  any  constant-potential  direct-current  source,  commonly  a  small 
exciter,  driven  by  belt  from  a  pulley  on  the  end  of  the  armature  shaft.  The  two 
windings  allow  the  adjustment  of  the  fields  to  automatically  compound  with 
change  of  load,  giving  at  the  terminals  either  a  constant  potential  or  a  rising 
pressure  to  compensate  for  line  loss. 

The  extenijil  field  yoke  is  a  cast-steel  ring  flanged  outwardly  for  stiffness  and 
fitted  with  inwardly  projecting  poles  of  laminated  iron.  The  armature  is  uni- 
tooth,  with  the  same  number  of  coils  as  poles,  the  soft-steel  laminations  being 
japanned,  while  to  guard  further  against  eddy  currents  thin  paper  sheets  are 
interposed  between  adjoining  plates  at  frequent  intervals.  The  form-wound 
coils  are  secured  in  the  parallel-sided  slots  by  insulating  blocks  and  binding 
wire.  They  are  protected  at  their  ends  by  rings  of  light  metal.  This  method 
allows  the  ready  removal  of  any  coil  when  necessary. 

The  rectifying  commutator  and  the  collector  rings  are  underhung  on  a 
separate  metal  hub  keyed  to  the  shaft.  The  collector  brush  holders  are  sup- 
ported  on   a  cast-iron   standard  from    the   base,   and   insulated    from   it   by   hard- 
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Sixty  and  One  Hundred  and  Twcnty-flve-CycIc  SInKlc-l'hasc 
AlternatorH. 


Pur  allrrnallnK'Ciirrcnl  electric  plants  with  a  high   potential  distribiillon,   in 

•     '    '     ••     ' ihr  whole  loud,  »  high  prrlodlcily  is  desirable  owing  to  the 

b   grnerilots   .nml    it.insformrrs.     When.   h<iwevrr,   longdis- 
enters  as  an  inip<iri.'>Mi  factor,  a  perliMliclty  of  sixty  cycles, 
.unl   of   the  ilitninishril   reacllve   drop  it    gives   in   the   lines,   allows   nl 
.lesion  over  a  greater  distance  than  does  n  high  pericHllclly. 


blNi;LK   I'llAHK  (JO-KW    Al.lKKNAIoK,   On   LVCI.KS. 


rubber  bushings.  The  collimillalor  brush  holders  lire  supinMied  on  a  yoke  car 
riril  by  llie  adjoining  pillow  block,  1'lie  brnrings  are  Hphericnl,  self-oiling,  self- 
eenlring  and  sell  aligning,  and  of  aiiipir  leiiglh  lo  insure  cool   running. 

Kaeh  nlleriialor,  before  shipment,  is  subjeeled  to  a  most  lliorough  lesl. 
The  insnlailon  of  Ibc  separalrly  excited  Held  colls  is  lesled  nl  ,v»"'  volts  nller- 
naling,  anrl  Ihr  series  coils  and  nrmafnrrs  al  prrssiires  nl  Uusi  dmibli-  ilie 
normal  operating  voltage. 
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New  Non-Infringing  Multiple  Toll  =  Line  System. 

The  accompanying  illustration  shows  a  new  and  nniqiie  way  of  connecting 
in  multiple  telephones  on  a  toll  or  party  line.  It  is  claimed  by  the  manufac- 
turer, the  Williams  Electric  Company,  Cleveland,  Ohio,  that  it  is  more  effi- 
cient than  the  Carty  bridging  system,  and  absolutely  ncn-infringing.  The  com- 
pany- has  applied  for  letters  patent  on  this  system. 

The  principle  of  the  system,  as  will  be  seen  from  the  illustration,  is  to  con- 
nect the  generator  and  ringer  of  every  instrument  in  scries  with  one  another, 
while  the  ditYerent  instruments  are  bridged  across  the  line  in  multiple.  This 
is  accomplished  by  means  of  a  double-acting  double-circuit  push  button,  where 
/  is  a  fibre  or  hard-rubber  block,  which  has  riveted  to  it  contact  springs  a  and 
/'.  a'  and  b\  which  connect  to  the  terminals  of  the  ringer  and  generator  and  to 
the  two  line  wires,  respectively.  There  is  also  a  contact  plate  c  upon  whicli 
contact  springs  a  and  b  normally  press,  thus  short  circuiting  them  or  connecting 
together  the  free  terminals  of  the  generator  and  ringer.  The  other  terminals  of 
the  generator  and  ringer  are  connected  to  the  opposite  line  wires,  respectively. 
To  operate  the  bell  in  sending  a  call  a  button  (not  shown  in  illustration)  is 
pressed,  which  removes  contact  springs  a  and  />  from  contact  plate  f.  and  con- 
nects them  respectively  to  contact  springs  a'  and  b',  thus  communicating  di- 
rectly   with    the    opposite    line    wires.     This    operation    throws    (he    ringer    and 
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Ringing  Circuit  of  Muliiile  Toll-Line  System.] 

generator,  while  in  the  act  of  sending  a  call,  into  direct  multiple  connection 
with  the  line  wires,  so  that  the  current  impulses  from  the  generator  are  not 
weakened  or  retarded  by  having  to  ring  through  resistance  coils,  but  on  the 
contrary  are  delivered  to  line  in  their  full  strength.  The  ringers  are  high 
wound  and  the  generators  are  low  wound,  and  the  added  self-induction  and  re- 
sistance of  the  generator  coil — the  latter  being  in  series  with  the  ringer  coil — 
have  the  effect  of  making  the  self-inductance  and  resistance  of  each  station  or 
instrument  that  is  bridged  across  the  line  considerably  more  than  would  be  the 
case  were  they  bridged  directly  to  line  under  all  conditions,  as  in  the  Carty 
system.  This  being  the  case,  (he  ringing  current  will  have  a  tendency  to  di- 
vide more  equally  along  the  Hne,  thus  giving  better  service  than  by  the  old 
method..  The  advantage  of  this  system  is  especially  noticeable  on  long  lines 
of  iron  wire  where  the  resistance,  leakage  and  static  capacity  all  combine  to 
the  detriment  of  good  service.  The  ringers  are  wound  to  a  resistance  of  1000, 
1600  or  2500  ohms,  as  may  be  specified.  The  new  Williams  single-core  ringer  ■ 
employed  in  this  system  gives  to  the  latter  a  very  high  efficiency,  inasmuch  as 
its  construction  gives  to  it  a  large  coefficient  of  self-induction. 


A  New  Pump  Packing. 


A  specialty  in  hydraulic  packing  is  the  new  one  known  as  Goodsell's  "  '98.*' 
It  consists  of  a  high  grade  of  fine  pump  packing  in  square  foim  finished  by 
a  seam  of  wax-cord  stitching,  parallel  to  the  wearing  edge,  which  is  intended  to 
successfully  prevent  the  possibility  of  separation  or  splitting  ot  the  piles  of  duck 


I K  first  Columbia  electric  automobile  was 
placed  on  the  market  about  a  year  and  a 
lialf  ago,  and  was  described  in  The  Elec- 
trical World  of  May  15,  1897,  since  which 
^  J  time  the  Pope  Manufacturing  Company  has 
H  been  steadily  experimenting,  developing  and 

jB  impioving  this  line  of  horseless  carriages  to 

"*  such  an  extent  that  a  further  article  on  the 
subject  is  warranted,  ilany  ingenious  im- 
provements have  been  developed  by  the 
skilled  engineering  staff  of  the  company  and 
incorporated  in  the  vehicles,  the  description 
:ind  illustrations  of  which  appear  below. 

Three   styles  of  electric  vehicles   manufac- 
tured   by    this    company    are    now    on    the 
market,  one  being  the  single-seated  phaeton, 
designated  as  Mark  III.;  one  a  double-seated 
carriage,  Mark  IV.,  and  one  a  two-seated  back-to-back  trap,   Mark  VI.     While 
many  interesting  features  are  common  to  all  three  vehicles,  in  each  there  exist 
certain  special  points  which  are  well  worth  notice. 

Mark  III.  is  a  form  of  hooded  phaeton  intended  to  seat  two  persons.  The 
body  (see  Fig.  1)  is  mounted  on  three  Brewster  springs  hung  from  the  side 
bars  of  the  running  frame,  which  is  made  of  0.50  carbon  steel  tubing,  graceful 
in  outline  and  designed  to  give  the  greatest  resistance  to  strains  with  the 
least  weight.  These  side  bars  are  made  up  of  two  tubes  braced  together  by  struts 
at  the  points  of  spring  support  to  give  a  stiff  beam  and  brazed  at  their  ends  into 
the  forged  corner  joints  of  the  frame.  The  member  of  the  frame  running  across 
the  front  of  the  vehicle  consists  also  of  two  tubes  arched  downwardly,  as  shown 
in  the  initial  illustration,  supported  by  a  horizontal  fore-and-alt  swivel,  allow- 
ing the  bow-shaped  axle-tree  of  the  front  wheels  to  oscillate  in  a  vertical  plane 
across  the  carriage  to  take  up  any  irregularities  that  the  carriage  may  pass  over 
without  straining  the  frame.  This  obviously  ^ives  a  sort  of  tricycle  construc- 
tion, the  frame  proper  being  supported  at  only  three  points,  and  therefore 
never  distorted  as  must  be  a  frame  supported  at  four  points. 

Individual  wheel  steering  is  used  with  all  these  carriages,  each  end  of  the 
axle-tree  being  brazed  into  a  forked  bracket,  which  affords  bearings  for  a  pivot 
inclined  sHghtly  backward  from  the  vertical,  and  forged  in  one  piece  with  the 
wheel  spindle  and  a  rearwardly  projecting  lever  arm.  The  inclination  of  the 
pivot  "causes  a  tendency  to  maintain  the  wheels  in  a  straight-ahead  direction, 
and  renders  the  operation  of  steering  less  fatiguing  than  would  otherwise  be 
the  case.  The  rearwardly  projecting  lever  arms  are  connected  by  two  tubular 
rods  to  two  arms  of  a  three-armed  forging  pivoted  on  ball  bearings  at  the 
centre  of  the  axle-tree  (see  Fig.  2),  the  function  of  this  device  being  to  cause  a 
greater  angular  movement  of  the  inside  wheel  in  turning,  thereby  maintaining 
all  four  wheels  tangent  to  concentric  circles,  which  is  an  essential  for  rolling 
around  a  curve  that  would  not  be  fulfilled  were  the  forward  wheels  maintained 
parallel  t\ith  each  other.  The  third  arm  is  connected  through  a  tubular  rod 
and  ball  and  socket  joints  to  a  vertical  lever  attached  to  a  spiral  gear  sector 
meshing,  with  a  corresponding  gear  keyed  to  the  steering  post  running  up 
through  the  middle  of  the  carriage  and  controlled  by  the  steering  handle  within 
easy  reach  of  the  driver's  hand. 


C^ 


An  Improved  Form  of  Packing. 


clcc  vorld.  ny 
Fig.  2. — The  Steering  Gear. 


when  in  contact  with  the  plunger  or  cylinder.  There  has  been  mom  for  such 
an  addition  (o  the  holding  tpinlitics  of  ndjber  friction  as  usually  provided,  and 
operators  of  pumping  plants  will  welcome  any  real  improvement  in  this  direc- 
tion. 

This  new  article  is  exclusively  made  by  the  Goodscll  Packing  Company,  33 
South  Canal  Street,  Chicago,  which  has  installed  special  machinery  for  its  pro- 
duction, and  whose  other  specialties  hold  a  prominent  place  In  the  market. 


■  The  rear  member  of  the  frame  v^ee  Fig.  i)  con>i>ts  ui  a  Millie  stiniglu  tube 
carrying  forged-steel  hatigcrs.  affording  ball-bearing  supports  for  the  motor 
shaft  and  the  driving  axle.  The  two  rear  driving  wheels  arc  axlodrivcn  and 
mounted  on  two  separate  axles,  both  terminating  in  the  balance  gear,  by  which 
both  wheels  arc  driven  with  the  same  force,  but  one  is  allowed  to  turn  faster 
or  slower  than  the  other  in  going  around  corners.  This  balance  gear  is  of 
the  ordinary  bevel-gear  type,  with  four  intermeshing  pinions,  one  on  each  driv- 
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ing  axle  and  two  on  a  spindle  at  right  angles  to  tlie  driving  axle  and  driven  by 
the  casing.  The  casing  is  supported  by  ball  bearings  in  the  two  adjacent 
hangers,  and  is  driven  by  a  double-reduction  gear  exactly  like  the  back  gear 
on  a  lathe,  the  motor  itself  being  mounted  with  its  hollow  armature  shaft 
concentric  with  the  axle  of  the  right-hand  wheel.  The  motor  is  of  special  de- 
sign, intended  for  the  maximum  attainable  efficiency  and  capacity,  with  mini- 
mum weight,  and  specially  adapted  to  heavy  overloads.  It  is  a  four-polar,  series- 
wound,  designed  for  a  normal  load  of  2  horse-power  at  75  volts  and  1000  r.  p. 
m.,  and  capable  of  readily  withstanding  100  per  cent,  overload  for  half  an  hour 
and  heavier  loads  for  shorter  periods.  Operating  under  normal-load  conditions 
it  shows  an  efficiency  of  8;r  per  cent.,  and  maintains  almost  as  high  a  figure 
when  run  at  overloads  as  high  as  150  per  cent.  Its  weight  is  but  127  pounds. 
The  field  frame  is  fastened  at  each  end  to  hangers  from  the  vehicle  frame 
above,  which  also  provide  ball  beatings  for  the  hollow  armature  shaft. 

The  brake  is  a  very  powerful  form  of  the  band  type,  and  consists  of  a  cast 
bronze  strip,  rigidly  fastened  to  the  rear  upper  tube  and  encircling  the  drum 
which  forms  the  balance  gear  casing.  The  band  is  split  diametrically  opposite 
to  the  rear  tube,  and  by  a  simple  lever  connection  is  clamped  about  the  rotat- 
ing balance  gear  drum  through  the  medium  of  a  foot  lever  located  on  the  floor 
of  the  body  immediately  in  front  of  the  operator.  Not  only  is  this  brake 
powerful  enough  to  stop  the  carriage  on  the  steepest  hill  and  to  bring  it  to 
rest  on  the  level  within  its  own  length,  but  it  affords  great  delicacy  in  manipu- 
lation and  absolute  control  in  obtaining  any  desired  rate  of  retardation.  A 
ratchet  and  pawl  is  used  in  conjunction  with  this  foot  lever,  giving  the  operator 
the  means  of  setting  the  brake  at  any  desired  tension,  the  release  of  the  pawl 
being  efTected  by  a  slight  movement  of  the  foot. 

The  question  of  storage  battery  capacity  is  one  of  prime  importance,  but 
the  Pope  Company  has  realized  from  the  outset  the  necessity  of  sacrificing 
nothing  in  the  durability  or  life  of  the  battery,  -and,  before  developing  the 
present  type  of  cell,  subjected  almost  every  known  variety  to  an  extended  and 
rigid  series  of  tests  best  adapted  to  show  their  ability  to  withstand  the  exces- 
sively severe  and  arduous  service  required  in  this  work.  The  batteries  used 
in  the  Columbia  carriages  are  of  a  particularly  light  construction,  the  positive 
plate  being  of  "Plante"  formation,  and  the  negative  having  its  active  material 
efficiently  distributed  in  masses.  The  carefully  studied  reduction  to  a  mini- 
mum of  the  weights  of  the  grids  and  connecting  parts  and  the  excellent  pro- 
portioning of  the  cell  has  resulted  in  a  capacity  of  3.8  ampere  hours  per  pound 
of  cell,  all  complete  with  connecting  lugs  for  carriage  use,  this  capacity  being 
obtained  at  a  discharge  rate  of  25  amperes  or  1.25  amperes  per  pound  of  cell 
complete,  as  above.  The  excellent  design  of  this  cell  and  the  "Plante"  forma- 
tion of  the  positive  plate  admit  of  a  very  rapid  charge,  which,  under  ordinary 
conditions,  can  be  completed  from  empty  to  full  in  three  hours,  if  desired. 
Abnormally  heavy  discharge  rates  have  no  more  effect  upon  this  cell  than  has 
rapid  charging,  and  hills  requiring  an  average  expenditure  of  70  or  80  amperes 
for  several  minutes  and  100  amperes  or  more  for  shorter  periods  have  been 
habitually  climbed  without  the  slightest  ill  effect  upon  batteries  of  this  type 
which  have  been  in  constant  daily  use  for  eight  months.  The  construction  of 
a  high  capacity  cell  is  not  a  difficult  matter,  but  such  a  cell  is  useless  for 
motor  carriage  service  unless  also  possessing  the  unusual  characteristics  of 
life  and  durability,  and  the  makers  of  the  Columbia  carriages  confidently  assert 
that  while  the  capacity  of  their  battery  may  be  equalled  or  even  surpassed  by 
those  of  makers  of  other  automobiles,  in  none  of  these  seemingly  high-capacity 
cells  can  equal  reliance  be  placed  upon  their  continued  good  performance. 
long  life  and  absence  from  breakdowns. 

The  complete  carnage  battery  consists  of  forty-four  cells  assembled  in  four 
separate  boxes  of  eleven  cells  each.  These  four  boxes  can  be  connected  in 
multiple,  two  in  multiiile  and  two  in  series,  or  all  four  in  scries,  by  means  of 
the  controller,  thereby  obtaining  the  three  speeds,  3,  6  and  12.25  niiles  per  hour 
on  the  level,  respcclivcly,  without  the  necessity  of  wasteful  resistance.  The 
controller  lever  is  unobtrusively  placed  at  the  left  of  the  operator,  and  acts  di- 
rectly through  one  set  of  gears  on  the  cylindrical  controller  placed  beneath  the 
»cat.  On  the  drum  corresponding  to  the  three  speeds  are  three  series  of  con- 
tacts, which  are  brought  successively  against  stationary  fingers,  giving  the  cir 
cuit  changCH  shown  in  Fig.  3, 

The  minor  electrical  features  have  been  carefully  worked  out  with  a  view  to 
completcne^iH,  nimplicity  and  absolute  safety  in  the  most  experienced  hands. 
To  charge  the  batteries  a  flexible  conducting  cable  terminating  in  two  plugs 
of  difTcrcnt  diameters  is  used,  'I'hesc  plugis  fit  into  corresponding  receptacles 
at  the  rear  of  the  carriage,  and  in  no  way  can  a  mistake  be  made  in  inserting 
Ihcm,  owing  to  the  difference  in  size.  The  number  of  cells  used  makes  it  pos- 
sible to  charge  from  an  ordinary  1  lo-volt  circuit  with  the  interposition  oi  a 
urnall  rcninlancc  at  the  beginning  of  the  charge. 

fn  the  ballcry  circuit  in  a  peculiar  form  of  Thomson  recording  wattmeter, 
which  rc([istcrii  the  watt  houm  of  diMcharge  by  n  movement  of  the  pointer  in 
one  direction,  while  ihc  charge  1*  rccf»rde<I  by  an  eippositc  movement  of  the 
pointer,  each  scale  'livi*iion  on  the  rcinrn  movement,  however,  corresponiling 
\tt  a  siiflu  icntly  incrcaiicd  number  of  watt  liotirH  lo  nde{|iiale1y  provide  for  the 
average  inlr-rnal  lims  in  the  liatlerjcn,  bo  that  when  the  zero  or  full  pohilifm  of 
the  w;alr  is  reached  on  charge  the  batteries  arc  again  in  a  fully  charged  con- 
dtlion.  An  aiito-nalic  cut-out  operates  in  cunjtinclion  with  the  waltnicler.  and 
provide!  HffainM  ovcrt-hnrKing  or  waiilc  of  power,  an  well  an  diminiHhing  the 
atlf-niion  ntcrtis^ry  to  (he  operation  of  charging.  The  aclinn  nf  thin  cut-out  is 
drprndrnt  upon  the  arrival  of  the  waltmrtcr  pointer  at  llir  full  position  where  a 
f'.'  ■  I         .  .. .1  .    (  ,(,(.  ci|(,Qy(  Hiagnd. 

1  convrnirntly  at  the  left  of  llir  oper- 
;i'  main  circuit  al   will  and  ran  be  tiNcd 

II  llcr.     Its  rxiraciion  also  rcndem  ihc 

<    :  >ne  n  similar  plug  should  the  driyer 

dr-trt   t<»  U..  ■  ■■•'■t.     The  electrical  connrctiofts 

Ihroiiirhoiit  II'  t.y  ntcans  of  plugs  and  sockrls 

of  ■    other   for   poHltive   terminals  - 

t<  .1  minimum. 

.IS  n  powerful   parabolic   head 
1'.  11    bfitiery.     In    addition,    thrrr 

a   hmg   flrxlblr  cord   attnrhtd, 
"g   of   lit   use   At   any   part   of    the   carnage.    These   arc   conlrollid    by 
•  «   within   reach   of   the   oprr.i(or.    An    rffcctivc    signal    ficll    of   pleasing 
-.ound  1ft  controlled  by  a  puth-butlon  in  the  controller  handle. 


The  tires  on  this  and  all  Columbia  carriages  are  a  special  pneumatic  cushion 
type  3  inches  in  diameter,  in  which  the  strength  and  durability  of  the  cushion 
tire  has  been  combined  with  the  manifest  advantages  of  the  pneumatic.  The 
best  air  pressure  at  which  these  tires  can  be  run  is  from  100  to  120  pounds; 
pressures  as  low  as  40  pounds,  readily  obtainable  with  the  crudest  form  of 
hand  pump,  are  practical  without  injury  to  the  tires  or  rims,  but  not  recom- 
mended, as  abnormally  flabby  tires  cause  an  increase  in  current  consumption 
and  are  not  conducive  to  the  efficient  operation  of  the  carriage.  Wherever 
possible  ball  bearings  have  been  used,  so  that  not  only  are  the  wheels,  motor 
and  countershaft  journaled  in  this  way,  but  such  bearings  have  been  intro- 
duced in  the  steering  connections  and  controller  witli  beneficial  effect. 

Much  care  has  been  given  to  the  design  of  a  wheel  which  should  combine 
lightness  and  rigidity  as  well  as  neatness  in  appearance.  The  rear  or  driving 
wheels  have  steel  r.ms,  hot  rolled,  fitted  and  tangent  spokes,  and  are  36  inches 
in  diameter.  The  forward  wheels  are  32  inches  iij  diameter  and  of  similar 
construction. 

The  Mark  III.  carriage  is  capable  of  a  mileage  of  35  miles  over  ordinary 
suburban  roads,  the  current  consumption  on  a  hard  level  road  being  approxi- 
mately 21  amperes.  It  will  climb  grades  of  12  and  15  per  cent,  readily,  although 
it  may  be  seen,  from  the  fact  that  the  current  consumption  on  a  12  per  cent, 
grade  ^s  in  the  neighborhood  of  85  amperes,  that  hill  climbing  carried  to  an 
excess  will  materially  reduce  the  capacity  of  the  batteries  and  consequently 
the  mileage  of  the  carriage.  The  total  weight  of  the  carriage  complete  is  2000 
pounds. 

The  double-seated  carriage,  Mark  IV.,  differs  considerably  in  some  of  its 
mechanical  features  from  Mark  III,  The  running  frame  is  made  up  of  two 
straight  side  tubes  diverging  toward  the  rear,  where  they  are  brazed  into 
forged  joints   fastened  to  the  rear  axle,   which  forms  the  rtar  member  of  the 
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frame.  (Sec  Fig.  4.),Tlds  axle  is  stationary,  and  docs  not  act  as  a  (Iriviiig  .sh.ifi. 
The  forward  member  nf  this  frame  is  a  transverse  tube  arched  slightly  t<i  the 
rciir  and  er|ulpped  with  the  same  metho<|  of  pivot  .support  as  In  tlic  case  of 
Mark  III.  'iwo  transverse  tubular  struts,  togelhcr  with  n  central  Inngitudinal 
piece  of  tubing  binding  the  rear  strut  to  the  rear  axle,  complete  the  running 
frame.  Substantially  tlir  same  arrangement  of  individual  steering  and  wheel 
support  is  employed  here  as  with  the  carriage  previously  described.  Instead 
of  a  mechanical  bahmrc  gear,  however,  an  electrical  balance  between  the  two 
(hiving  wheels  in  maintiiincd  by  two  motors  mechanically  Hcpnratr.  but  with 
{iimiiliirrs  scricn  connrclrd,  each  iioh  piiulmlly  geared  to  its  nwit  driving  wine! 
iliroiigh  a  single  reduction,  wilh  annidnr  gcarN  faHieiu-(1  to  the  IuiIih  of  the 
driving   wheels. 

Kach  of  these  motors  is  of  a  horsc-pnwcr  capacity,  wfiuiul  for  36  volts  at  lonn 
r,  p.  m.  and  is  capable  of  standing  the  same  severe  overloads  as  ihr  Murk  111 
motor.  .Since  lluy  arc  connected  in  scries  the  same  torque  is  developnl  in 
each,  and  so  long  as  there  is  no  trndrnry  for  one  whrri  to  move  faster  than 
the  otlirr  there  is  an  equal  divlsiim  of  the  lotal  appliiil  voHngc  fi«un  the  bat 
trrir^  lu'lwrrn  the  two  motors,  and  the  sprnl  is  the  same.  In  luining  ctirvrR, 
however,  the  insiilr  witeel  slows  ditwn  and  the  volfaKC  of  its  motor  is  lovvrr  and 
thai  of  Ihc  filhcr  correspondingly  rnisrd.  rr»ullinK  in  ihr  proper  increase  in 
•peed  of  the  ouUido  driving  wheel, 
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The  brake  is  foot  operated,  with  ihe  essential  characteristics  of  the  one  above 
described,  save  for  the  fact  that  the  pressure  is  divided  through  an  equalizing 
lever  between  two  small  drums  mounted  respectively  upon  the  armature  shafts 
of  the  two  motors. 

The  suspension  of  the  body  is  through  two  fore-and-aft  half-eUiptic  springs, 
supported  directly  upon  the  rear  axle,  and  one  similar  transverse  spring  having 


dashboard  under  the  immediate  inspection  of  the  operator.  This  is  a  special 
instrument  with  a  high  and  low  voltage  scale,  the  high  scale  being  that  ordi- 
narily used,  and  showing  the  voltage  of  the  batteries  at  all  times,  whether  under 
charge  or  discharge,  the  low  scale  being  valuable  when  investigating  the  con- 
dition of  individual  cells.  The  ammeter  scale  is  double  reading,  having  its 
zero  at  the  centre  of  the  scale,  permitting  its  use  during  the  discharge  when 


Fig.   r. — Pear  View  of  Mark  III. 


Fig.  4. — Mark  IV..  from  thk  Rkar. 


its  support  directly  over  the  front  horizontal  pivot  on  the  front  tube  of  the 
running  frame.  The  eye-bolts  of  these  springs  are  fastened  to  strong  forgings 
bolted  to  the  underside  of  the  body.  The  construction  of  the  wheels,  tires, 
steering  gear  and  electric  controller  is  similar  to  that  adopted  in  Mark  HI.  so 
far  as  the  essential  features  are  concerned. 

The  same  charging  equipment,  including  wattmeter  and  automatic  cut-out,  is 
used,  with  the  addition  of  a  combined  voltmeter  and  ammeter  placed  upon  the 


upon  the  road,  as  well  as  when  the  carriage  is  at  rest  and  the  batteries  charg- 
ing with  the  current  in  the  other  direction. 

The  battery  employed  is  of  the  same  type,  but  larger  and  more  powerful  than 
that  of  Mark  III.  The  weight  of  the  individual  cell  all  complete  for  carriage 
use  is  32.5  pounds,  and  it  yields  ijg  ampere  hours  at  a  discharge  rate  of  40  am- 
peres, which  admits  of  a  mileage  of  35  miles  over  fair  suburban  roads.  These 
cells  are  arranged  in  six  groups  of  seven  cells  each — a  total  of  42  cells— two  of 
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which  groups  are  placed  under  the  forward  seat  and  four  under  the  rear.  The 
controller  admits  of  four  combinations  of  connections  resulting  in  the  following 
speeds: 

3  miles  per  hour.  2  groups  in  series.  3  groups  in  multiple.   Fields  in  series. 
6     "        "        "       3       "        "        "        2        '•        "        *'  "        "      " 

II      "        "        "       6       "        "        •■  "        "      " 

13     **        *'        "       6       "        "        "  Fields  in  multiple 

The  total  weight  of  the  vehicle  fully  equipped  with  batteries  is  3100  pounds. 

The  third  and  latest  t>-pe  of  carriage,  Mark  VI.,  the  back-to-back  trap, 
exhibits  several  points  remarkable  for  their  novelty  and  radical  departure  from 
previous  methods.  It  may  be  said  to  have  no  running  frame,  being  mounted, 
through  the  medium  of  four  elliptical  fore-and-aft  springs,  directly  upon  sep- 
arate front  and  rear  frames,  capable  of  being  independently  removed  and  having 
no  connection  with  one  another  save  through  the  body  itself.     (See  Fig.  5.) 

The  most  interesting  feature  in  the  construction  of  this  carriage  from  a 
mechanical  standpoint  is  the  metliod  of  mounting  the  motor  and  the  trans- 
mission gearing  From  the  method  of  suspending  the  body,  it  will  be  seen 
that  the  driving  of  the  body  and  forward  springs  is  done  through  the  two 
rear  springs,  giving  great  simplicity  in  construction  and  such  an  independence 
of  the  other  carriage  working  parts  as  to  make  it  perfectly  feasible  to  remove 
the  entire  rear  frame  with  its  attached  mechanism  and  apply  the  same  to  any 
other  form  of  body  desired.  Projectirg  from  the  lower  rear  corner  of  the 
motor  frame  are  two  lugs  recessed  to  fit  the  square  rear  axle-tree  and  fitted  with 
caps  by  which  they  are  securely  bolted  to  the  same,  placing  the  motor  in  such 
a  position  that  the  centre  line  of  its  armature  is  parallel  to,  but  above  and  in 
front  of,  the  rear  axle.  Each  rear  wheel  is  driven  through  a  small  pinion 
meshing  with  an  internal  gear  fast  to  the  wheel  hub.  The  right  driving-pinion 
shaft  has  its  outward  bearing  in  a  bracket  extending  from  the  rear  axle  just 
inside  of  the   driving  gear.     From    here   it   passes   through   the   hollow   armaturc 


tionate  capacity  and  a  carriage  mileage  of  35.  The  total  weight  of  the  carriage 
complete  is  2600  pounds,  and  it  requires  a  current  consumption  on  the  level  of 
25  amperes  when  carrying  four  persons. 

Each  carriage,  as  soon  as  mechanically  and  electrically  complete,  but  be- 
fore receiving  its  final  finish  and  upholstery,  is  subjected  to  a  twofold  test.  It 
is  first  run  over  obstructions  and  subjected  to  repeated  strains,  which  are 
equal  to  the  severest  likely  to  be  received  upon  the  road,  and  the  yielding  or 
alteration  of  any  part  is  carefully  noted  by  a  series  of  previous  and  subsequent 
measurements  accurately  made.  Following  the  obstruction  test,  each  carriage 
is  given  a  road  run  of  20  miles  over  a  specially  selected  rough,  hilly  road. 
This  not  only  forms  one  of  the  severest  continuous  hill-climbing  tests  which 
can  be  made  in  the  vicinity  of  Hartford,  but  acts  supplementary  to  the  obstruc- 
tion test  in  bringing  to  light  structural  weaknesses  of  such  a  nature  as  to  be 
more  readily  affected  by  the  multitude  of  slight  vibratory  strains  received  upon 
the  road  than  by  the  sudden  heavy  shocks  occasioned  by  the  obstruction  test. 

While  ability  to  stand  tlie  severest  conditions  of  ordinary  road  service  is  per- 
haps all  that  might  be  demanded  of  any  motor  carriage,  it  has  been  very  gratify- 
ing to  the  makers  of  the  Columbia  carriages  to  learn  from  their  behavior  in 
accidents  and  under  abnormal  conditions  that  the  factor  of  safety  in  the  con- 
struction of  the  vital  features  has  been  ample.  As  an  example  of  the  strength 
of  the  wheels  might  be  mentioned  a  recent  trial  of  the  carriage  which  took 
place  upon  level  asphalt  to  ascertain  the  efficiency  of  the  steering  gear  at  a 
high  speed.  A  speed  of  14  miles  per  hour  having  been  reached,  it  was  at- 
tempted to  turn  the  carriage  sharply  around  in  a  30-foot  circle  without  throw- 
ing off  the  power,  and  the  attempt  would  have  succeeded  had  not  the  asphalt 
been  wet  and  the  consequent  slippage  of  the  tires  too  greai.  i'he  effect  was  to 
slide  the  carriage  sideways  at  full  speed  until  the  wheels  struck  the  curb,  when 
it  overturned,  but  without  affecting  even   the  alignment   of  the  wheels. 


Fro.  5.-  TiiK  Rkar  Fkamk  of  Makk  VI. 


»haft  of  Ihc  motor  with  ample  clearance,  and  aUo  through  the  balance  gear, 
which  is  located  to  Ihc  left  of  Ihc  centre  line  of  ihc  carriage  and  is  driven 
through  iU  cawing  hy  mean*)  of  a  dog  threaded  on  Ihc  left-hand  end  of  the 
armature  jihafi,  which  projects  fur  several  inches  outside  of  the  motor  housing. 
The  left-hand  driving  ihaft  ha%  an  outwaid  bearing  Bimilar  to  the  right-hand, 
and  bear*  a  like  relation  lo  Ihc  balance  gear,  hut  in  made  in  Ihc  form  of  a 
hollow  sleeve  filled  lo  receive  the  end  of  the  right  driving  shaft  for  a  distance 
of  about  H  inches,  forming  therewith,  with  respect  lo  mechanical  rigidity  and 
wircngib,  a  ittnglr  conttntiou^  driving  shaft,  yet  each  separate  part  capable  ol 
the  fr*-'|iicnt  but  <*liKhl  relative  movement  necessary  when  the  carriage  devialcs 
(rom  a  •ttr;<iglit  line.  Ihc  balance  gear  is  built  on  the  principle  previously 
drscribcd,  but  of  an  improved  simpler  form,  which  consists  in  ihc  substitution 
of  spur  in  place  uf  brvel  gears. 

The  abovc-mcnlinncd  tlog  on  ihc  armature  shaft  drives  through  f(»ur  fingers 
which  i^enRr  the  hnlnnrr  gmr  rn-^ing  in  two  diametrical  right-angle  shils,  form- 
ing a  y  u  principle  to  "Oldham's  coupling,"  a  de- 
vice  V  ..(  nll(fnmrni    in    the  driving   and  armnlurc 

iitain  in  a  tnn\nr  carriage  as  it 
'nal  driving  gear  forms  a  brake 
'•    •.<-.! in g   operated   in   precisely   the 
1.   IV. 

th  the  renr-driving  wheels  lies  in  the 

fact  that  ihr   hn.l«  in  ihe  bearing  are  htled   with  retaining  ring<»,  white  the  in* 

trrnsl  if^-sr  j»  tio1i*-d  «|ir«>rf|y  io  ihc  wherl  hub,  making  Ihe  enlire  wheel   self- 

"i£  taken  off  and  rrplnced  in  a  few  municntt.    The 

'  from  du«t  and  dirt  by  n  Hat  circular  plate  covcr- 

irifcf  Ml'   rx[.<.«'o  Mi!*rTMf  .M  thr  infernal  gear. 

This  carriage  use*  a  cell  weighing  i*>  pounds  complete,  and  with  a  propor* 


It  seldom  happens  where  the  current  is  taken  from  the  wires  connected  witli 
the  city  mains  of  central  lighting  statiuns  that  the  cost  for  each  full  charge 
exceeds  60  cents,  and  since  lighting  and  power  com|)anies  usually  base  their 
prices  on  the  amount  of  ciurent  consumed,  Ihe  user  of  a  carriage  employing 
the  same  current  for  llghling  his  house  or  any  other  purpose  can  arrange  to 
charge  his  bnllerics  at  a  cost  extremely  slight,  which  cost  is  still  further  re- 
duced if  the  carriage  owner  |)OHsess  his  own  private  plant. 

Electric  Automobiles  of  the   Riker  Electric   Motor  Company. 

One  of  the  pinnnrs  in  the  new  liclil  nf  cli-rhic  cirriak'*'  work  is  Mr.  A.  1, 
Uiker,  who,  in  the  few  years  Ihnt  the  Riker  ICIectric  Motor  Company  has  been 
in  operation  has  developed  a  line  of  vehicles  with  many  admirable  and  in- 
geniouit  improvements,  some  of  which  are  illustrated  in  the  following  pages.* 

The  essential  fealiirci  common  to  all  of  these  vehicles  arc  as  follows:  The 
wheels  arc  built  up  with  metallic  hubs,  taiigcnl  wire  siiokes,  metallic  riin-4 
and  J- inch  piieuinalic  tires,  'I'hc  running  frame  is  a  >imple  trapezoid  made 
up  of  Ihc  forward  and  rear  axlclrccs  cnnnrcti-d  by  two  tubular  Nieet  fore  and 
aft  members,  swivrled  to  give  flexibility.  The  carriage  body  is  supported  from 
these  by  elliptic  springs  at  the  rear  and  reverse  elliplics  at  the  front,  Ihc  latter 
giving  the  crjulvnlcnt  of  n  centre  swivel,  which  reduces  the  strain  on  the  body 
in  running  over  irregular  surfaces.  One  four  pole  motor  of  the  now  well-known 
Hiker  type  is  invariably  u<ied  with  the  "wheelbarrow"  suspension,  as  in  rail- 
way practice,  rigidly  swiveled  to  Ihe  rear  nxic-lrec  and  spring  supported  from 
the  body  nl  the  nitsc,  thiiR  grtling  aNo  ihr  firxtbility  of  the  body  springs.  The 
motor  pinion  mc<*hrs  dirrrlly  with  a  gear  cniuenlric  with  Ihc  axir  irrc,  giving 
Ihc  regular  single  reduction  inside  an  enclosed  gear  ca^r  nf  taihv:iv   praetiee. 

*Sco  alto  TiiK  Elkctrical  Would  of  September  4,  1897 


November  s,   1898. 
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Delivery  Wagon. 


Dos- A- Dos. 


Two-Passenger  Trap. 


Victoria. 


Tricvci.e. 


1  IIAETON. 


Some   of   the   Riker   Electric   Vehicles. 
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By  the  side  of  this  main  gear  and  within  the  same  case  is  a  pulley  on  which 
acts  a  band  brake,  besides  which  shoe  or  spoon  brakes  are  also  fitted  to  the 
rear  tires. 

The  "Jack-in-the-box,"  differential  or  compensating  gear,  to  give  its  various 
names,  is  located  inside  one  of  the  cylindrical  hubs,  its  four  intermediate  bevel 
pinions  being  driven  by  a  sleeve  from  the  main  gear  meshing  with  the  motor 
pinion.  This  gives  a  solid  inner  axle  clear  from  this  hub  to  the  hub  of  the 
other  wheel,  instead  of  an  axle  divided  at  the  compensating  gear,  as  is  the 
case  with  most  other  vehicles.  Ball  bearings  are  used  in  the  lighter  vehicles 
and  roller  bearings  in  the  heavier.  The  steering  is  effected  by  the  usual  hub 
pivot  arrangement,  the  pivots  being  placed,  however,  within  the  hollow  hubs 
of  the  forward  wheels.  These  pivots  are  vertical,  and  with  cone-shaped  ends. 
A  proper  increased  deviation  of  the  inside  wheel  when  turning  is  obtained  by 
the  non-parallelism  of  the  pivot  cranks. 

Perhaps  the  most  interesting  features  of  these  vehicles  are  the  ingenious  de- 
tails of  the  controlling  mechanism.  The  ordinary  cylindrical  controller  under 
the  seat  is  used,  giving  by  means  of  a  series-multiple  combination  of  the  bat- 
teries three  speeds  forward  and  two  to  the  rear.  In  the  main  circuit  is  an 
automatic  circuit  breaker,  which  opens  in  case  the  motor  is  given  more  than 
400  per  cent,  overload.  This  is  reset  simply  by  restoring  the  controller  handle 
to  the  off  position.  On  the  footboard  or  dashboard  is  a  combined  voltmeter 
and  ammeter,  showing  at  all  times  the  pressure  of  the  cells  and  the  load  on 
the  mechanism.  An  automatic  switch  in  the  charging  circuit  prevents  the  con- 
nection of  the  batteries  with  the  wrong  polarity,  and  cuts  off  the  batteries  when 
fully  charged. 

The  electric  tricycle  is  rather  interesting,  as  it  is  one  of  the  lightest  vehicles 
yet  developed  and  weighs  only  800  pounds.  It  has  a  4-foot  wheel  base  and  a 
4-foot  tread,  with  wheels  28  inches  in  diameter,  fitted  -with  234-inch  pneumatic 
tires.  The  motor  is  rigidly  suspended,  meshing  directly  with  a  gear  on  the  hub 
of  the  single  rear  wheel,  the  steering  being  effected  by  the  usual  forward  hub 
pivots.  The  motor  is  rated  at  i  horse-power  at  40  volts,  and  weighs  about  60 
pounds,  the  gear  ratio  being  8  to  i. 


The  Vehicles  of  the  General  Electric  Automobile  Company. 


The  types  of  vehicles  of  which  this  company  is  now  completing  its  first 
equipments  are  delivery  wagons,  physicians'  and  pleasure  phaetons  and 
broughams  or  coupe;--. 

The  electrical  equipment  upon  these  several  vehicles  is  substantially  the  samt 
and  is  described  below.  The  delivery  wagons  are  provided  with  a  fifth  wheel 
steering  gear  on  the  front  wheels,  controlled  by  a  small  hand  wheel  on  hori- 
zontal axis  and  operating  through  gearing  a  worm  or  tangent  screw,  which 
works  in  a  worm-gear  segment  fixed  to  the  pivoted  axle.  This  method  of  steer- 
ing delivery  wagons  is  preferred,  because  by  it  the  axle  is  always  locked,  and 
excessive  strains  and  jars  cannot  come  upon  the  operator.  It  is  found  by  ex- 
perience that  this  steering  gear  works  most  satisfactorily.  It  furthermore  en- 
ables the  most  approved  customary  type  of  spring-body  support  to  be  em 
ployed,  which  is  deemed  advisable  and  especially  so  for  vehicles  required  to 
carry  heavy  loads.  The  batteries  are  arranged  in  trays  and  placed  within  a 
compartment  under  the  rear  of  the  body,  and  furnished  with  a  spring  floor  to 
reduce  the  jarring  upon  the  battery  when  traveling  over  rough  roads  or  cross- 
ing railroad  tracks.  The  wheels  arc  fitted  with  anti-friction  bearings,  and  the 
rear  wheels  arc  independently  driven  by  .separate  motors.  The  wheels  are  of 
wood,  with  solid  rubber  tires.  Pneumatic  tires  will  not  be  used.  The  accom- 
panying figure  shows  one  of  these  wagons. 

The  phaetons  for  physicians  and  pleasure  riding  is  in  design  between  a 
doctor's  carriage  and  a  stanhope,  consisting  of  a  scat  for  two  persons,  witli 
handsome  upholstery  and  cushions  side  and  back.  The  battery  compartment 
extends  under  the  scat  and  backward,  with  a  drop-hinged  door  at  the  rear. 
Handsome  lamps,  both  for  electric  light  and  candles,  are  provided  on  the  sides 
of  the  body.  The  running  gear  consists  of  two  large  rear  and  two  smaller 
front  whccU,  all  of  wood,  and  having  solid  rubber  tires.  The  front  axle-tree  is 
carried  upon  !«pring4  secured  to  special  iron  extensions  from  the  body,  and  the 
wheels  arc  turned  for  steering  by  knuckle  joints  or  side  pivots,  and  moved 
by  a  steering  lever  extending  upward  through  the  body  near  the  dasher  and 
leading  backward  toward  the  seat.  The  rear  axle  is  also  fixed  and  carried  by  a 
similar  act  of  springs.  The  wheels  arc  all  furnished  with  ball  bearings.  These 
vehicles  arc  designed  to  give  a  light-weight  effect  and  rich  yet  simple  design. 

The  brougham  is  but  very  liltlc  larger  than  ordinary  types  of  fine  carriages 

of   this  class.     In   general    design    it   docs   not   differ   materially   from    the   best 

■    '       ■'   I'ogcrs  or   Brcwslcr  makes,   with   the  exception   of  the   front   running 

is  made  similar  to  that  of  the  phaeton,  but  heavier.     In  this  vehicle 

'jointed  axle  or  individual   wheel   pivot   is  preferred   instead  of  the 

fifth  wheel  because  of  lightness,  cheapness,  quicker  steering  and  improved 
design.  The  front  wheels  arc  smaller  than  the  rear  wheels,  as  is  customary. 
The  axle  boxes  are  provided  with  roller  bearings.  The  eye  is  not  ofTcnded  by 
de«iilff  from   that    it   is   accustomed   to   seeing,    the 


any   abnormal 
c(»mpnny  }>> 
lo  .iv'iid  I' 
mt/lors     ait. 
to       the       larg 


hanvr^ 

•  any  radical  changes  in  design  should  come  by  degrees 

n   to  riding  in  objectionably  conspteuutis  vehicles.     The 

under     the     re:ir     portion     of     the     body     and     geared 

rear      wheels.      The      batteries      ore      pliicrd       wilhin       a 


automatically  coupled  up  with  the  motor  circuits  on  the  vehicle,  through  the 
media  of  contact  switches,  by  simply  sliding  the  trays  into  the  compartments. 
While  the  batteries  are  adapted  to  be  removed  from  the  vehicle  for  charging, 
sockets  are  provided  for  attachment  plugs,  so  that  the  batteries  may  be  charged 
while  in  place,  and  these  plugs  are  so  constructed  that  it  is  impossible  to  make 
a  wrong  connection  or  reverse  the  polarity. 

The  motors  are  two  in  number  and  develop  2  horse-power  each  on  normal 
running,  but  may  be  worked  up  to  twice  that  power  at  800  r.  p.  m.  for  a  con- 
siderable period  without  excessive  heating.  They  are  four-polar,  with  the 
armature  shaft  carried  in  roller  bearings,  and  operate  on  eighty  volts.  The  field 
windings  are  divided  into  two  coils,  so  that  those  of  each  motor  may  be  thrown 
in  series  or  multiple.  The  motors  are  hinged  to  the  rear  axle  near  the  outer 
ends  thereof,  and  are  supported  from  the  vehicle  body.  The  armature  shafts 
extend  close  to  the  wheels,  and  are  fitted  with  pinions  of  3V^-inch  diameter, 
working  on  annular  gears  of  22-incli  diameter,  fastened  to  the  spoke  arms.  The 
gears  are  of  phosphor  bronze  and   carefully  cut.     The  ratio  is   i   to  6.28. 

The  controller  is  placed  under  the  floor  in  the  phaetons,  and  under  the  oper- 
ator's seat  on  the  box  in  the  broughams,  and  is  operated  by  a  hand  lever.  It  is 
of  the  series-multiple  type,  adapted  to  give  four  speeds  and  one  brake  position. 
The  first  notch  puts  the  two  motors  in  series  with  the  field-magnet 
coils  also  in  series.  The  second  notch  maintains  the  armatures  in  series, 
but  with  the  two  sets  of  field  coils  of  each  motor  in  multiple.  The  third  notch 
throws  the  two  motors  in  parallel,  but  connects  the  two  field  coils  of  each 
motor  in  series.  The  fourth  notch  maintains  the  motors  in  parallel,  but  also 
throws  the  two  field  coils  of  each  motor  in  parallel.  The  brake  is  set  by  mov- 
ing the  controller  lever  the  other  way.  and  throws  the  fields  and  armatures  all 
in  series  on  a  short  circuit,  causing  the  machines  to  act  as  braking  dynamos. 
This  is  only  resorted  to  in  case  of  emergency  or  in  descending  steep  grades.  A 
foot  brake  is  provided  when  desired  for  ordinary  uses.  In  all  of  the  working 
notches,  one  to  four,  of  the  controller  the  batteries  are  connected  with  all  of 
the  cells  in  series,  giving  a  maximum  voltage  of  88.  On  the  fourth  or  parallel 
notch  the  speed  is  19.8  miles  per  hour.  In  addition  to  the  series-multiple  con- 
troller there  is  an  electric  switch  for  throwing  the  battery  cells  in  two  series  of 
22  cells  each  and  these  two  in  parallel  with  each  other;  and  this  is  employed 
in  connection  with  the  parallel  arrangement  of  the  motors,  namely,   the  third 


comparlmcnt   undrr  the  floor  fif   (he  body,  tnit   so   shjcldnl   and   worke<l   into 
the  structure  of  the  carriiigc  that   il   is  not   prrccptihlc.    This  result   is  secured 
by  havintt  a  false  f\f*rtr  and  making  the  doors  fit  down  over  Ihc  sides  of  the  bat- 
tery compartment.    The  front  projcclion  upon  which  the  operator's  seal  i»  lo- 
cated is  arched  in  form,  lust  as  in  the  modern  broughnm,  and  the  confrolirr 
'he  sr;ii.     The  battery  comparlinrnt  has  the  liottom 
1  end,  and  (trrmiis  the  hnltcrics  and  (he  trays  to  be 
'  n   tn   position   the  hollom  is  rui«rd  and  locked   ill 
Irs  this  vehicle  sumcwhal  shorter  Kt^arrd    (hnti   a 
-i«c. 
'ihc  electrical   riiiiipinrnl    of  thr»r    vrhirtcs   consists  of   the   following:    There 
arc  fortyfnnr  rrfl.  #.f  Unitary  ri.in>\r^A  ui  -ttcb  n  manner  Ihnl  (or  all  normal  work 
the  celts  »!'  '  rtnln   work,  ns  in   mounting   very 

strep  and  i)y  large  loads,   the  Ccllt  may  be 

temporarily  ;tr>..riic. -i   "i   ««'.  o't^.  ;iM'i   mm -r   put   In  parallel.     The  hntlrrics  arc 
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and  fom-th  notches  when  Ihe  inleriKiI  resislance  and  counlrr  c,  m.  f.  is  lowest. 
This  connection  is  only  used  in  starling  heavy  loads  or  climbing  sleep  grades. 

In  addition  to  these  switches  for  controlling  the  speed  and  braking  there  is 
a  separate  hand-conlrolled  switch  to  reverse  the  armature  connections  for  run- 
ning backward.  In  the  "idiaelon  these  various  switches  anil  Ihe  controller 
lever  are  arranged  at  the  left-hand  side  of  the  seat  and  extend  up  through  the 
side  rail  and  in  convenient  reach.  This  enables  the  operator  to  sit  on  the  side 
adjacent  to  (he  middle  of  the  road  and  (o  sec  more  clearly  for  sleeting  and 
avoiding  collision  wi(h  passing  vehicles. 

The  (teneral  KIcclric  Automobile  Company  is  now  arranging  plans  with  a 
view  of  extensively  introducing  electric  delivery  wiigtms  in(o  the  business  of  the 
large  Philadclphin  N(ores  in  place  of  the  hundred.s  of  wagons  now  moved  by 
liorNcs,  It  also  pro|>oses  to  establinh  carriage  ami  cub  vehicles  for  lure  in  all 
of  (he  large  cities,  and  otherwise  exleml  thin  coining  motle  of  (raiist'ortation. 
The  cimipany  also  intends  in  the  near  future  to  build  till  of  its  own  motors  as 
well  as  bnttrricN.  so  as  to  lu-  wholly  indcpcndrnt. 

The  company  has  its  headquarters  in  the  Itourse  at  Philadelphia,  and  was  or- 
ganUrd  hy  Mr.  Rudolph  M.  Ilunler  in  the  early  siuumer  of  i8q8,  the  basic 
pa(cn(s  being  those  covering  hin  invrn(ions  in  this  line.  The  officers  of  Ihe 
C(»mpHny  arc:  Prof,  Win,  U.  Marks  (unlil  reccnlly  president  of  the  Kdisiui 
Kleclric  Light  Company,  Philtiflclphin),  president;  Jnhn  H.  Noblii,  vice- 
prcsiilenl ;  Aubrey  It.  Pcarsmi,  -»rerrlary  ami  treasurer.  These  giullcnien,  with 
C<tl.  (Irnirnl  \V.  (ox  niifl   Kudolph   M.   Hunter,  conHlllule  (he  ilirectors. 

The  company  is  jun(  ronipleting  arrangements  for  suitable  buildings  and  ma- 
chinery (or  mnMufactiiriitg  il«  own  hntteries,  with  n  view  of  reducing  lite  cr>st, 
and  HO  as  not  (o  he  de|tcnilenl  upon  any  outside  concern  for  this  essenlial  pari 
nf  ils  equipments.  The  buildings  will  also  have  ample  storage  room  for 
vehicles.  It  (iirlhcr  proposes  lu  Inlrnduco  small  Isolated  charging  stadons  ai 
vnrUtus  places  over  Ihc  city  (or  the  convenience  o(  ils  patrfiiis. 
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The  •*  Petite"  Enclosed  Arc  Lamps. 


The  Western  Electric  Company,  Chicago,  has  recently  placed  upon  Uie 
market  a  line  of  enclosed  arc  lamps  of  particularly  handsome  design. 

The  incandescent  lamp  for  a  long  time  held  undisputed  sway  in  the  field  of 
decorative  illumination,  but  the  enclosed  arc  lamp  has  become  a  strong  rival 
in  this  department  through  its  adaptability  to  decorative  application.  In  its 
development  it  is  growing  shorter  in  length,  which  is  an  added  feature  of 
importance  when   contemplated   from   a   decorative   standpoint. 

The  "Petite"  lamp,  which  is  the  subject  of  this  article,  is  of  very  small  pro* 
portions,  and  can  be  used  in  rooms  having  low  ceilings.  The  direct  carbon 
feed  is  adopted,  and  as  a  consequence  the  number  of  working  parts  are  re- 
duced to  a  minimum. 

A  novel  feature  of  design  is  found  in  the  lamp  frame.  The  current,  which  is 
fed  from  the  upper  carbons  to  the  lower  carbons,  returns  to  the  negative  bind- 
ing posts  by  passing  through  three  side  rods  placed  at  the  angles  of  an 
equilateral  triangle  parallel  with  and  equidistant  from  the  carbons. 

It  is  claimed  that  the  joint  magnetic  action  of  the  current  flowing  through 
these  rods  keeps  the  arc  balanced  so  that  the  carbons  are  consumed  evenly. 
The  eflfect  of  this  arrangement  is  to  give  a  very  steady  light. 

Another  novel  feature  is  the  form  of  automatic  circuit  opener.  It  consists  of 
a  short  piece  of  No.  iS  or  20  bare  copper  wire  attached  at  one  end  to  a  clip 
fixed  to  one  of  the  rods  above  referred  to,  the  other  end  being  slipped  into  a 
similar  clip  at  the  top  of  a  short  post  on  the  base  of  the  lamp.  This  wire  is 
stretched  across  the  diameter  of  the  inner  space  so  that  it  comes  into  close 
proximity  to  the  lower  carbon.  When  the  lower  carbon  is  burned  down  to  the 
limit  the  wire  is  burned  in  two  and  the  current  is  thus  cut  oiT.  This  automatic 
cut-out  is  equally  effective,  whether  the  lamp  is  burning  normally  or  Jvhether 
the  current  is  reversed. 

The  enclosing  globe  of  the  "Petite"  indoor  lamp  is  made  in  three  shapes,  and 


power,  respAtively.  The  battery  consists  of  forty-four  polarization  cells,  vary- 
ing in  size  from  6o<impcre  hours  to  125  Ampere  hours,  the  weight  of  the  lightest 
being  9  pounds  per  cell.  These  are  placed  in  four  trays  of  eleven  cells  each,  A 
Thomson  storage-battery  charge-indicating  wattmeter  is  used  in  the  battery  cir- 
cuit. The  three  speed  variations  are  obtained  by  connecting  the  four  battery 
trays  all  in  multiple,  in  multiple  series  and  all  in  series,  this  being  accomplished 
in  the  controller  placed  under  the  seat.  The  reversal  is  effected  by  a  separate 
handle  which  is  removable  to  render  the  carriage  inoperative.  Braking  is  ef- 
fected by  a  band  brake  on  the  periphery  of  the  corapensating-gcar  case.  For 
delivery  wagon  service  the  company  estimates  the  average  cost  of  a  two-horse 
delivery  wagon,  exclusive  of  the  driver's  wages,  with  a  33  per  cent,  deprecia- 
tion, at  about  $1100  per  year,  and  an  electric  delivery  wagon,  with  the  same 
depreciation,  at  about  $700  per  year. 

A  New  Copper-'Coil  Feed-water  Heater. 

The  accompanying  illustration  represents  the  "New  World"  return  copper-coil 
feed-water  heater,  which  is  made  by  the  Robertson  Manufacturing  Company, 
203  Fulton  Street,  New  York  City. 

Steam  users  who  study  the  economical  running  of  their  plants  are  con- 
stantly looking  around  for  means  to  reduce  their  running  expenses.  Fuel  rep- 
resents a  large  percentage  of  loss,  owing  to  the  great  amount  of  heat 
units  lost  by  permitting  the  exhaust  steam  from  the 
engine  and  pumps  to  be  wasted  when  discharged 
direct  to  the  atmosphere.  To  avoid  this  loss  experi- 
ments have  been  made  from  time  to  time,  but  not  al- 
ways with  successful  results.  Appreciating  the  ne- 
cessity for  some  means  of  utilizing  the  maximum 
amount  of  heat  from  what  otherwise  would  be  com- 
plete loss,  the  Robertson  Company  has  designed  this 
feed-water  heater. 


Fig.  I. — Petite  Lamp  with  Standard  Globe. 


Fig.  2. — Lamp  with  Egg-shaped  Globe. 


New  Feed-water  Heater. 


■  serves  as  well  for  the  outer  globe  as  for  the  inner.  The  out-door  lamp  is  pro- 
vided with  outer  globes,  one  design  of  which  js  shown  in  Fig.  2  of  the  ac- 
companying illustrations. 

Fig.  I  represents  an  indoor  lamp  with  the  "Standard"  globe,  which  is 
cylindrical  in  shape,  with  one  end  rounded.  Another  design,  the  stalactite 
globe,  gives  a  very  graceful  form  and  is  very  ornamental,  and  the  same  may 
be  said  of  the  egg-shaped  globe. 

The  "Petite"  lamps  are  designed  to  burn  in  or  out  of  doors  singly  on  iio-volt 
circuits;  two  in  series  on  220-voIt,  or  5  in  series  on  soo-volt  circuits,  and  singly 
on  220  volts.  They  are  finished  in  polished  brass  and  old  copper,  and  the 
globes  come  in  three  varieties,  viz.:  clear,  for  outside  use;  opal,  for  inside  use, 
and  redtag  for  inside  use  for  lamps  burning  singly  on  220  volts. 

The  American    Electric  Vehicles. 

A  line  of  motor-driven  automobile  vehicles  is  being  developed  by  the  Ameri- 
can Electric  Vehicle  Company,  associated  with  the  Indiana  Bicycle  Company, 
of  Indianapolis.  The  essential  points  of  these  vehicles,  which  are  designed  for 
runabout,  stanhope,  trap,  brake,  brougham  or  delivery  wagon  bodies,  arc  as 
follows:  The  steering  is  cflfected  by  the  usual  side  pivots  on  the  forward 
wheels,  the  running  gear  being  made  of  cold-drawn,  seamless  steel  tubing,  with 
brazed  joints.  All  wheels  have  ball  bearings,  with  tangent-wire  spokes  and 
single-tube  pneumatic  tires  on  the  lighter,  and  wooden  spokes  and  cushion 
tires  on  the  heavier  running  gears,  and  are  made  up  in  three  sizes  fitted  for 
the  various  weights.  The  motor  (one  only  being  used  per  vehicle)  is  multi- 
polar, rigidly  mounted  on  the  running  gear,  its  armature  being  on  the  sleeve 
attached  to  the  casing  of  the  balance  or  differential  gear,  which  In  turn  drives 
pinions  meshing  inside  enclosed  gear  cases  with  gears  on  the  wheel  hubs,  one 
of  these  pinions  from  the  balance  gear  running,  of  course,  through  the  arma- 
ture sleeve.     Three  sizes  of  motors  are  used,   rated  at   i>^,   2J-4  and  3J^   horse- 


The  water  inlet  and  outlet  to  this  heater  are  both  located  at  the  lower  part 
of  the  shell,  but  on  opposite  sides,  thus  doing  away  with  the  many  objections 
to  the  piping-up  of  heaters  in  which  the  outlet  is  generally  at  the  top  and  on 
the  same  side  as  the  inlet.  The  coil  is  made  of  the  best  seamless  drawn  copper 
tubing,  and  is  of  the  proper  dimensions  to  give  ample  surface  to  heat  the 
feed  water  rapidly  to  a  temperature  of  210  degrees  Fahr.,  or  within  two  de- 
grees of  that  of  the  exhaust  under  ordinary  conditions. 

The  feed  water  is  carried  through  the  coil  to  the  top  of  the  heater,  and  by 
means  of  the  company's  patent  expansion  return  (which  is  so  constructed  that 
it  does  not  in  any  way  retard  the  flow  of  water  or  increase  the  friction)  again 
passes  down  to  the  point  of  discharge  at  the  bottom  of  the  shell,  there  meeting 
the  exhaust  steam  where  it  is  hottest,  and  thus  getting  the  benefit  of  the  hot- 
test steam  as  it  enters  and  leaves  the  heater.  The  water  in  passing  through 
this  heater  does  not  come  into  contact  with  any  metal  but  copper,  therefore 
there  can  be  no  rusting  out,  and  it  is  stated  that  all  galvanic  action  is  avoided. 

Other  features  of  the  "New  World"  heater  that  commend  themselves  are  the 
freedom  allowed  for  expansion  and  contraction  both  lengthwise  and  spirally. 
Koth  the  inlet  and  outlet  connections  being  at  the  bottom  of  the  shell  give 
the  body  of  the  coil  freedom  to  expand  and  contract,  while  at  the  same  time 
the  coil  is  so  brazed  that  chafing  or  vibration  is  impossible.  Where  it  is  found 
necessary  to  join  the  tubing  it  has  been  done  by  expanding  and  lapping  the 
tubes  and  then  brazing  them  with  No.  6  hard  brazing  solder.  By  this  means 
the  chance  of  leakage  is  reduced  to  a  miniinunj. 

All  the  coils  arc  tested  hydraulically  to  600  pounds  pressure  to  the  square 
inch  before  being  placed  in  the  shell.  The  heater  shells  on  all  sizes  up  to 
300  horse-power,  inclusive,  are  made  of  the  best  gray  cast  iron  and  in  the 
larger  sizes,  of  steel,  and  tested  to  50  pounds  to  the  square  inch.  Each  shell  is 
provided  with  a  stuffing  box  and  gland  nut,  where  the  coil  connects  with  the 
same.  The  stufling  box  is  so  arranged  on  the  outside  of  the  heater  that  it  can 
be  packed  white  the  heater  is  in  use. 
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jFinancial  UntelltGcnce- 

THE  SPRAGUE  ELECTRIC  COMPANY  has  declared  a  dividend  of  3 
per  cent,  on  its  preferred  stock,  payable  on  November  i. 

DIVIDEND. — The  directors  of  the  New  England  Telephone  &  Telegraph 
Company  have  declared  a  regular  quarterly  dividend  of  $1.50  per  share,  payable 
on  November  15  next. 

THE  METROPOLITAN  STREET  RAILWAY  COMPANY,  of  New  York, 
reports  for  the  quarter  ended  September  30,  gross  earnings,  $2,907,562,  an  in- 
crease over  the  same  period  last  year  of  $689,620;  operating  expenses,  $1,466,641, 
an  increase  of  $252,291;  net  earnings,  $1,440,921,  an  increase  of  $437,329;  other 
income,  $181,737,  increase  $17,352;  total  $1,622,658,  increase  $454,681.  After  de- 
ducting interest,  taxes,  etc.,  the  surplus  is  $551,809,  an  increase  of  $167,622.  It 
is  stated  that  the  report  does  not  fairly  represent  the  real  status  of  the  affairs 
because  for  much  of  the  time  the  Sixth  and  Eighth  Avenue  lines  of  the  com- 
pany earned  nothing.  The  operating  expenses  during  the  quarter  increased 
21  per  cent,  in  money,  but  were  50.6  per  cent,  of  the  gross,  against  54  per  cent. 
in  1897.    The  charges  increased  36  per  cent. 

THE  GENERAL  ELECTRIC  COMPANY  DECLARES  A  DIVIDEND.— 
On  October  24  the  directors  of  the  General  Electric  Company,  at  their  meet- 
ing in  Boston,  declared  a  dividend  of  $11.66^  per  share  on  the  preferred  stock 
of  the  company,  as  reduced,  payable  on  and  after  November  15  next.  This  divi- 
dend, it  is  stated,  is  equal  to  $7  per  share  of  the  preferred  stock,  as  it  existed 
prior  to  the  reduction.  It  is  on  account  of  the  unpaid  accumulated  dividends 
on  the  preferred  stock  and  is  equivalent  to  one  year's  dividends  at  the  rate  of 
7  per  cent,  on  the  unreduced  preferred  stock.  Checks  for  the  dividend  will  be 
mailed  to  all  preferred  stockholders  who  shall  have  exchanged  their  old  certifi- 
cates of  unreduced  stock  for  new  certificates  of  reduced  stock  prior  to  the 
closing  of  the  books  on  November  5.  The  entire  amount  of  the  unpaid  divi- 
dends on  the  preferred  Flock  from  July  1,  1893,  when  the  last  dividend  was  paid, 
to  August  17,  1898,  t^ic  date  of  the  reduction  of  the  capital  stock,  amounts  to 
$1,527,885,  which  ;s  $59.89  upon  each  share  of  the  reduced  preferred  stock. 
President  C.  A.  Cofiin  has  issued  a  circular  to  the  stockholders,  notifying 
them  of  the  declaration  of  the  dividend. 


Special  Corresponbence^ 

New  York  Notes. 


THE  INCOME  OF  ELECTRIC  VEHICLES.— The  Electric  Vehicle  Com- 
pany has  stipulated  the  minimum  amount  which  its  cabmen  must  bring  in 
per  day.  This  must  average  $4,  or  the  men  will  lose  their  places.  As  an  in- 
centive there  is  also  a  premium  oflfercd  above  the  wages  of  $2  a  day,  this 
premium  being  one-third  of  all  turned  in  over  an  average  of  $5. 

ELECTRIC  VEHICLES  IN  A  PARADE.-In  the  jubilee  parade  of  wheel- 
men on  the  evening  of  October  31  there  were  many  automobile  vehicles,  nine 
of  which  were  electrically  propelled.  Four  of  these  were  vehicles  of  the  Riker 
Electric  Motor  Company  and  five  those  of  the  Electric  Vehicle  Company,  the 
latter  being  quite  elaborately  illuminated  with  colored  incandescent  lamps. 

THE  THIRD  AVENCE  RAILROAD  COMPANY  has  awarded  the  con- 
tract for  the  electrical  equipment  of  its  lines.  The  VVestinghousc  Electric  & 
Manufacturing  Company  will  furnish  the  electrical  apparatus  to  the  value  of 
$4,500,000.  The  underground  construction  was  let  to  the  National  Conduit  & 
Cable  Company  for  $1,500,000,  and  the  Johnson  Company  received  the  contract 
for  15,000  tons  of  110-pound  rails.  The  castings,  such  as  yokes,  hand-hules,  etc., 
will  be  ftuppHcd  by  the  Pennsylvania  Steel  Company. 

THE  VISIT  OF  A  NOTED  FRENCH  ENGINEER.-M.  Maurice  Hutin, 
well  known  to  electrical  scientists  through  his  joint  inventions  with  M.  Lcblanc 
in  the  line  of  allcrnaling'currcnt  motors  and  transforming  devices,  is  now  in 
thit  country  on  business  connected  with  the  reorganized  work  of  the  Panama 
Canal.  M.  Hutin  slates  that  he  has  been  forced  to  abandon  his  electrical  work, 
which  is,  however,  being  carried  on  by  M.  Lcblanc,  through  pressure  of  other 
duties,  notably  tho«c  connected  with  the  canal  project. 

BHOOKLYN  ELEVATED  TRAINS  ON  THE  HRIDGE.-An  agreement 
has  been  reachrd  between  the   Kings  (>»unty   Elevated  and   Jtrooklyn   Elevated 
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CELEB  [RATING  THE  OPENING  OF  THE  EIGHTH  AVENUE  ELEC- 
TRIC ROAD. — (Jne  night  last  week  a  leader  of  one  of  the  West  Side  Assembly 
districts  gave  a  "trolley  ride"  to  his  constituents  in  celebration  of  the  open- 
ing of  the  Eighth  Avenue  conduit  road.  Twenty-five  cars,  brilliantly  illumi- 
nated, and  decorated  with  flags,  etc.,  started  from  the  corner  of  Fourteenth 
Street  and  proceeded  to  Harlem.  The  head  car  of  the  procession  contained 
a  brass  band,  which  enlivened  the  occasion  with  music,  and  attracted  thou- 
sands of  people  to  the  avenue.  The  trip  was  attended  with  unbounded  en- 
thusiasm, as  was  also  the  return  ride  to  Seventeenth  Street  and  Eighth  Ave- 
nue, where  a  meeting  was  held. 

RECEIVER  FOR  THE  JOHN  STEPHENSON  COMPANY.— Mr.  Charles 
H.  Davis,  president;  Leander  M.  Delamater,  secretary  and  treasurer,  and  A.  L. 
Phillips  and  B.  F.  Flint,  directors  of  the  John  Stephenson  Company,  the  well- 
known  car  builders  of  this  city,  have  begun  an  action  to  dissolve  the  corpora- 
tion. Justice  Cohen,  to  whom  the  application  was  made,  appointed  as  receivers 
Mr.  Albert  A.  Wilcox  and  Louis  Stern.  The  petition  states  that  the  company 
cannot  meet  its  maturing  obligations.  The  company  is  carrying  out  a  number  of 
.  important  and  valuable  contracts,  from  which,  if  they  can  be  completed,  consid- 
erable profit  can  be  realized  which  will  be  of  benefit  to  the  creditors  of  the  com- 
pany. The  assets,  it  is  stated,  amount  to  $1,175,776,  and  the  liabilities  to  $788,782. 
The  capital  stock  of  the  company  is  $150,000  and  its  pay  roll  amounts  to  about 
$4000  a  week.  The  principal  stockholders  are  H.  C.  Valentine,  $80,000;  C.  H. 
Davis,  $23,000;  J.  A.  Tackaberry,  $14,900;  L.  M.  Delamater,  $13,400;  N.  C, 
Rogers,  $3200,  and  D.  S.   Egleston,  $2800. 

THE  MEETING  OF  THE  NEW  YORK  ELECTRICAL  SOCIETY.— The 
New  York  Electrical  Society  met  on  Wednesday  evening,  October  26,  in  the 
Pearl  Street  sub-station  of  the  Kings  County  ETectric  Light  &  Power  Com- 
pany, where  the  general  manager,  Mr.  W.  S.  Barstow,  made  a  short  address 
on  the  multiphase  generating  and  distributing  system  built  by  the  Brooklyn 
Edison  Company,  and  now  owned  by  the  Kings  County  Company,  alter 
which  the  members  and  their  friends  were  shown  as  much  of  the  system  as 
could  be  seen  in  one  evening.  The  company  was  divided  into  six  parties  and 
taken  about  the  circuit  of  the  three  stations,  namely,  the  union  generating  sta- 
tion, station  A  and  the  Pearl  Street  station,  at  different  times  and  in  different 
order,  being  transported  from  station  to  station  in  special  cars  provided  by 
the  Brooklyn  Heights  Railroad  Company.  Refreshments  were  served  in  the 
stock  room  of  station  A,  after  the  visits  had  been  completed.  The  occasion  was 
perhaps  the  most  instructive  and  entertaining  meeting  ever  held  by  the  society, 
and  will  probably  be  followed  by  meetings  of  the  same  society  in  other  similar 
ways  and  by  the  visits  of  other  societies  to  the  same  system.  The  following 
named  gentlemen  were  elected  members  of  the  society;  Charles  E.  Spiers,  D. 
Van  Nostrand  Company,  New  York ;  H.  Ward  Leonard,  Bronxville,  N.  Y. ; 
Harold  P.  Davis,  918  Union  Street,  Brooklyn,  N.  Y. ;  John  C.  Slack,  123  Oak 
Street,  Greenpoint,  Brooklyn,  N.  Y. ;  James  H.  Mason,  152  East  Twenty-third 
Street,  New  York;  W.  F.  D.  Crane,  Reynolds  Terrace,  Orange,  N.  J.;  Dr. 
V.  S.  Kolle,  273  Prospect  Avenue,  Brooklyn,  N.  Y. ;  William  A.  Brown,  Jr., 
assistant  chief  electrical  engineer  Pennsylvania  Railroad,  Philadelpliia,  Pa.; 
Frank  D.  Sweeten,  junior  member  Vallce  Brothers  &  Co.,  625  Arch  Street, 
Philadelphia,  Pa.;  William  A.  Brown,  chief  electrical  engineer  Pennsylvania 
Railroad,  Broad  Street  station,  Philadelphia,  Pa.;  Charles  Shirley,  manager 
Postal  Telegraph  Cable  Company,  253  Broadway,  New  York;  Albert  Eckcrt 
Chandler,  Postal  Telegraph  Cable  Company,  253  Broadway,  New  York;  Edward 
J.  Powers,  45  Cedar  Street,  New  York;  B.  F.  Hamilton,  510  West  Twenty-third 
Street,  New  York;  Mortimer  Lewis  Newman,  107  East  Ninetieth  Street,  New 
York;  Lawrence  Strauss,  120  East  117th  Street,  New  York;  G.  Herbert  Con- 
diet,  chief  engineer  Electric  Vehicle  Company,  1630  Broadway,  New  York; 
James  Appleton,  chief  engineer  construction  department  Electric  Storage 
Battery  Company,  Drexel  Building,  Philadelphia,  I'a.;  Dr.  Jean  F.  Chauveau, 
Jr.,  216  West  103d  Street,  New  Y<irk ;  tu-orge  N.  Muore,  assistant  superin- 
tendent Edi.son  Electric  Illuminating  Company,  Fifly-lhird  .Street  station.  New 
York;  James  J.  McKenna,  Maintenance  Company,  St.  Paul  Building,  New 
York;  H.  B.  Kirkland,  120  Liberty  Street,  New  York;  Adolph  L.  Goldschinidt, 
425  East  Fiftieth  Street,  New  York;  John  J.  Brcslawsky,  Leonard  iS:  McCoy, 
118  Liberty  Street,  New  York,  1735  Madison  Avenue,  New  York;  John  T. 
Hunt,  Zinidars  iS;  Hunt,  127  Fifth  Avenue,  New  York;  William  M.  Stewart, 
New  York  Telcjihonc  Company,  15  Dry  Street,  New  York;  Horace  Dowif,  a'ij 
JiffcrHon  Avenue,  Broiiklyn,  N.  Y.;  Hiram  D.  Torric,  Jr.,  Kivcrside,  N.  J.; 
Henry  M.  Jaektion,  president  Peoples  Liglil  &  I'owcr  Ciiinpnny,  Newark, 
N.  J.,  and   Dudley   Farrand,   People's   Light  &   Power  Company,    Newark,  N.  J. 

THE  MEETING  OF  THE  AMERICAN  INSTITUTE.— The  one  hundred 
and  twenty  eighth  meeting  of  the  American  Institute  of  Electrical  Engineers 
was  held  at  the  New  York  headciuiirlcrs  on  the  evening  of  ()ct()bcr  26,  the  pa- 
per for  the  evening  being  entitled  "An  iCIcctricnt  Survey  Through  the  Burnugh 
of  Mnnhatinn,  New  York  Cily,*'  presented  and  rend  by  A.  A.  Knudsun.  The 
paper  described  a  complete  set  of  tests  made  tliruughnut  the  cily  to  determine 
the  existence  nnd  location  of  any  stray  currents,  very  few  naltirally  bring  biund, 
owing  to  ihc  alniosl  entire  abstnrc  of  overhead  trolley  roiuls  in  this  piiii  of  the 
cily.  Some  stray  currrnls  were,  '<f  course,  fnund  on  the  branch  of  the  Uiiiuu 
Railway  running  Ihrmigli  n^th  SirccI,  but  tests  along  the  line*  of  the  opcn- 
conduil  lines  gave  nu  indicutlonn,  hh  would  nalnrally  be  expected,  (iwing  to 
Ihc  foct  ihal  these  lines  have  0  metallic  relurn,  bnih  positive  and  negative,  be- 
ing insulaled  (mm  Ihc  ground.  Tests  Ihroughoul  ihc  central  uptown  part  of 
Ihc  cily  Inflirnled  some  leakage,  which  was  delected  by  mcnns  of  lelephnncs  as 
from    IncandescenI    lighting   circuits,    the    miiximum    difTercntc   of    potential    be- 
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twecu  the  elevated  railroad  columns  and  the  water  hydrants  being  aljout  0.15 
of  a  volt.  In  the  neigliborhood  of  the  Brooklyn  Bridge  considerable  differences 
of  potential  were  found,  indicating  a  flow  from  the  Brookiyn  end  toward  the 
New  York  end,  and  thence  via  the  many  available  routes  back  to  the  Kent 
Avenue  power  station.  This  might  be  expected,  as  the  Brooklyn  end  of  the 
bridge  is  in  a  very  congested  trolley  district,  and  current  would  tend  to  flow 
,from  this  in  almost  any  direction  outward,  sweeping  around  eventually  to  re- 
turn to  the  power  station.  Further  tests  made  since  the  trolley  cars  were 
put  on  the  bridge  showed,  if  anything,  a  slight  rise  of  this  current  instead  of 
a  return  current  from  those  cars  sufficient  to  balance  it.  The  maximum  dif- 
ference of  potential  between  the  bridge  structure  and  ground  was  found  to  be 
about  2}i  volts.  The  paper  discussed  the  possible  eflfect  of  this  potential  dif- 
ference on  the  cast-iron  bridge  anchorages,  but  no  conclusions  on  the  subject 
were  reached.  One  interesting  point  shown  in  the  paper  was  the  reduction  * 
of  rail-cross  section  on  some  of  the  Union  Railroad  Company's  track,  showing, 
as  William  Maver,  Jr.,  aptly  expressed  it  in  the  discussion,  a  notable  case  of 
the  "biter  bitten."  President  A.  E.  Kennelly  announced  that  the  association 
had  appointed  a  committee  on  co-operative  research  to  undertake  the  work 
proposed  at  the  general  meeting  in  Omaha  in  the  line  of  classifying  and  co- 
ordinating the  results  of  thesis  work  in  electrical  lines  undertaken  at  the 
various  engineering  schools.  The  committee  requests  suggestions  from  the 
members  of  the  institute  and  others  as  to  questions  of  practical  importance 
needing  scientific  investigation,  and  will  transfer  these  suggestions  to  the  heads 
of  departments  in  the  institutions,  afterward  collecting  the  results  obtained 
and  publishing  them  in  the  institute's  transactions.  At  the  meeting  of  the 
executive  committee  in  the  afternoon  the  following  associate  members  were 
elected:  John  McL.  Wurphy,  electrical  engineer.  Safety  Third  Rail  Electric 
Company,  5  Beekman  Street,  Room  223,  New  York;  F.  K.  Vreland,  second  as- 
sistant engineer,  Crocker-Wheeler  Electric  Company,  residence,  228  Orange 
Road,  Montclair,  W.  J.;  J.  E.  Woodbridge,  editor  The  Electrical  World,  9 
Murray  Street,  New  York.  The  following  associate  members  were  transferred 
to  membership;  C.  H.  Wordingham,  city  electrical  engineer,  Manchester, 
England;  William  Stanley,  electrical  engineer  and  inventor,  Pittsfield,  Mass. 

ELECTRICIANS  AT  A  THEATRE  PARTY.— The  theatre  party  referred  to 
in  last  week's  issue  of  The  Electrical  World  proved  so  satisfactory  and  en- 
joyable that  a  permanent  organization  was  promptly  formed  to  arrange  for 
similar  entertainments  in  the  future.  The  committee  which  looked  after  the 
details  connected  with  the  afltair  was  paid  the  compliment  of  being  unani- 
mously elected  to  continue  the  work.  It  is  probable  that  the  next  event  will 
be  announced  lor  just  after  the  close  of  the  Lenten  season,  and  it  is  safe  to 
predict  that  those  who  were  present  on  October  25  will  endeavor  also  to 
attend  it.  For  the  benefit  of  the  brethren  in  other  cities  who  may  wish  to 
give  themselves  a  similar  treat,  it  may  be  mentioned  that  the  idea  of  the  thea- 
tre party  originated  during  luncheon  one  day  in  a  well-known  downtown  restau- 
rant much  frequented  by  those  engaged  in  electrical  pursuits.  Two  or  three 
of  those  present  were  arranging  for  a  theatre  party,  and  the  suggestion  was 
made  that  several  others  be  invited  to  join,  the  final  result  being  the  appoint- 
ment of  a  committee,  of  which  Mr.  Harris  W.  Baker  was  made  chairman,  Mr. 
H.  B.  Kirkland  secretary,  and  Mr.  John  H.  Dale  treasurer,  the  other  mem- 
bers being  Mr.  E.  S.  Keefer  and  Mr.  F.  W.  Harrington.  A  list  was  prepared 
with  care  of  those  whom  it  seemed  desirable  to  invite,  and  preliminary  notifi- 
cations sent  out.  As  soon  as  responses  were  received  the  committee  selected 
the  opera  of  "The  Fortune  Teller,"  and  arranged  to  have  electric  carriages  to 
convey  the  party  from  Wallack's  Theatre  to  the  Waldorf-Astoria,  where  a  cosy 
suite  of  rooms  had  been  engaged  for  the  evening.  A  dainty  and  excellent  sup- 
per was  also  ordered,  a  string  band  being  engaged  to  add  to  the  gaiety  of  the 
occasion,  the  evening  winding  up  with  dancing.  The  arrangements  were  so  well 
planned  tla^t  when  the  time  came  everything  passed  off  most  pleasantly.  The 
opera  was  thoroughly  enjoyed,  so  was  the  exhilarating  ride  in  the  electric 
carriages,  and  likewise  the  supper  and  the  sociable  reunion  at  the  Waldorf- 
Astoria.  A  novelty  in  the  way  of  a  bouquet  of  roses  studded  with  miniature 
electric  lamps  with  a  dry  battery  as  the  source  of  current  was  prepared  by  the 
committee  and  presented  to  Miss  Neilsen  during  the  performance.  This  bou- 
quet was  evidently  much  appreciated  both  by  Miss  Neilsen  and  by  the 
audience.  The  attendance  at  the  theatre  party  was  not  wholly  confined  to 
New  Yorkers.  Mr.  and  Mrs.  Henry  B.  Cutter  were  present  from  Philadelphia, 
and  Mr.  and  Mrs.  A.  T.  Clark  and  Col.  R.  B.  Edes  cames  over  from  Boston. 
The  others  present  were:  Mr.  F.  C.  Bates,  Mr.  and  Mrs.  Harris  W.  Baker,  Mr. 
and  Mrs.  C.  A.  Benton,  Mr.  Murray  Burtis  and  Mrs.  E.  A.  Lowe,  Mr.  and 
Mrs.  John  H.  Dale,  Mr.  J.  S.  Douglass,  Mr.  and  Mrs.  D.  E.  Drake,  Mr.  and 
Mrs.  P.  M.  Fletcher,  Mr.  and  Mrs.  N.  W.  Gage,  Mr.  and  Mrs.  Victor  C. 
Gilpin,  Mr.  and  jNIrs.  F.  W.  Harrington,  Mr.  and  Mrs.  Charles  H.  Howard, 
Mr.  and  Mrs.  Alex.  Henderson,  Mr.  and  Mrs.  J.  C.  Hatzel,  Mr.  and  Mrs. 
T.  M.  Hartyn,  Mr.  and  Mrs.  John  T.  Plunt  and  Miss  Hunt,  Mr.  and  Mrs. 
Oscar  Hoppe,  Mr.  E.  W.  Irwin  and  Miss  J.  E.  Buckingham,  Mr.  J.  Jones,  Jr., 
and  Miss  E.  J.  Jones,  Mr.  and  Mrs.  W.  J.  Johnston,  Mr.  and  Mrs.  Philip  H. 
Klein,  Jr.,  Mr.  and  Mrs.  E.  R.  Knowles,  Mr.  H.  B.  Kirkland,  Mrs.  Mary  F. 
Kelly,  Mr.  and  Mrs.  E.  S.  Keefer,  Mr.  F.  A.  Muschenheim  and  Miss  Clemen- 
tine Denito,  Mr  and  Mrs.  John  T.  McKeever,  Jr.,  Mr.  and  Mrs.  E.  P.  Morris, 
Mr.  George  D.  Pitman,  Mr.  and  Mrs.  Leonard  F.  Requa,  Mr.  Leonard  F. 
Requa,  Jr.,  Mrs.  Herman  Simon,  Mr.  and  Mrs.  W.  C.  Turner  and  Mr.  W.  B. 
Van  de  Water  and  Miss  Alice  Smith. 
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MESSRS.  R.  S.  HAI-E  &  J.  S.  CODMAN,  engineers,  have  formed  a  part- 
nership under  the  above  title  for  the  practice  of  steam,  electrical  and  other 
engineering.  The  new  firm  will  n;ake  a  specialty  of  boiler  and  engine  testing, 
report  on  rented  power  and  the  value  of  steam  coals,  and  will  carry  on  a 
general  business  of  drawing  plans  and  specifications,  making  estimates,  in- 
spections, reports,  tests,  etc.  'Jhe  offices  of  the  firm  arc  at  31  Milk  Street, 
Boston. 

MR.  R.  L.  WHITMAN,  of  Whitman  &  Couch,  Boston,  the  well-known 
telephone  manufacturers,  has  just  started  on  a  four  weeks'  business  trip,  dur- 
ing  which  he  will  cover  the  principal  points  in  New  York  State,  Pennsylvania, 
Maryland  and  Delaware,  and  visit  Western  cities.     We  bespeak  for  Mr.   Whit- 


man a  favorable  reception  wherever  he  may  call,  not  only  because  of  the  ex- 
cellence of  the  telephone  manufactures  and  specialties  of  his  firm,  but  also  be- 
cause of  his  many  admirable  personal  qualities. 

THE  BIBBER-WHITE  COMPANY,  Boston,  is  increasing  its  office  facili- 
ties and  accommodations,  an  addition  having  just  been  made  to  the  building 
adjoining  its  establishment,  and  the  two  coniiected.  A  large  and  magnificent 
private  office  has  been  fitted  up  for  Mr.  C.  E.  Bibber  and  his  associate,  Mr. 
Henry  W.  Burgett,  for  the  management  of  the  numerous  electric  railways  with 
which  these  gentlemen  are  identified.  When  it  is  understood  that  Mr.  Bibber  only 
a  little  over  a  year  ago  took  up  the  business  of  contracting,  constructing  and 
financiering  of  electric  railway  enterprises  it  is  remarkable  that  in  this  time 
he  has  completed  roads  in  Maine  and  Vermont,  and  is  constructing  different 
branch  lines  connecting  Norton,  Attleboro,  Taunton,  Easton  and  Mansfield, 
Mass.  These  represent  a  system  of  38  miles,  nearly  all  of  which  is  completed 
and  the  balance  will  be  finished  before  December  i.  The  most  important  con- 
tract he  has  made,  however,  is  for  the  building  of  the  Albany,  Helderberg  & 
Schoharie  Railroad,  48  miles  long.  This  is  certainly  a  creditable  record  of  in- 
domitable energy  and  activity. 

BURTON  ELECTRIC  TANNING  PROCESSES.— This  was  the  subject  of 
an  address  by  Mr.  George  D.  Burton,  president  of  the  United  States  Electrical 
Leather  Process  Company,  at  the  Electric  Potential  dinner,  held  at  Hotel 
Thorndike,  Wednesday  evening,  October  26,  and  notwithstanding  a  heavy 
downpour  of  rain  quite  a  number  of  members  were  present.  The  preliminary 
proceedings  having  been  duly  disposed  of.  Colonel  Hewins,  president  of  the 
club,  in  a  few  well-chosen  remarks  introduced  Mr.  Burton,  who  proceeded  to 
illustrate  and  describe  by  the  aid  of  lantern  slides  the  various  apparatus  and 
processes  employed.  Before  commencing  his  address  Mr.  Burton  placed  in  a 
tank,  set  up  in  the  room  and  connected  to  the  ordinary  iio-volt  Edison  circuit, 
a  number  of  kangaroo  skins,  from  which  the  hair  was  removed  by  the  Burton 
process  in  about  twenty  minutes  during  the  progress  of  his  remarks.  The  proc- 
ess of  unhairing  hides  is  eftected  by  means  of  a  vat  or  tank  containing  suitable 
solution,  in  which  the  hides  are  suspended  and  through  which  the  current  is 
passed  by  means  of  electrodes  partially  immersed  therein.  These  electrodes 
may  be  of  carbon  and  lead  or  of  lead  and  copper  or  of  copper  coated  with 
platinum.  Screens  are  provided  to  protect  the  hides  from  actual  contact  with 
the  electrodes,  and  there  are  also  means  for  agitating  the  liquid.  Various  forms 
of  apparatus  embodying  these  general  features  were  illustrated  and  explained 
by  Mr,  Burton.  He  said  that  the  effect  of  the  current  was  to  raise  the  hair  from 
the  skin  and  thus  render  the  hair  pores  or  cells  more  accessible  to  the  action 
of  the  solution  than  was  the  case  with  the  existing  methods.  He  further  ex- 
plained that  the  comparative  rapidity  of  the  electric  treatment  did  not  injure 
the  leather,  but  that  in  some  electrical  processes  heretofore  employed  undue 
haste  and  excessive  currents  had  been  the  cause  of  such  injury.  In  this 
method  the  temperature  of  the  solution  was  not  materially  raised.  The  effect 
of  this  mode  of  treatment  was  to  plump  the  skin,  rendering  it  a  trifle  smaller 
and  finer  and  firmer.  The  tanning  process,  he  said,  was  substantially  similar 
as  to  apparatus  and  procedure,  a  suitable  solution  for  the  purpose,  of  course, 
being  employed.  The  operation  of  the  current,  Mr.  Burton  considered,  was 
mainly  to  open  the  pores  of  the  material,  thus  affording  the  tanning  solution 
better  access  to  the  pores.  He  further  stated  that  the  matter  has  progressed 
beyond  the  experimental  stage,  as  the  tanning  processes  were  already  being 
used  commercially  in  fifteen  or  sixteen  tanneries.  Among  the  principal  ad- 
vantages claimed  are  saving  of  time  involved  and  consequent  tying  up  of 
capital,  some  improvement  in  product  and  a  considerable  reduction  in  space 
occupied,  as  a  tanner  using  the  electrical  process  may  dispense  with  at  least 
one-third  of  his  vats.  As  to  the  actual  saving  in  dollars  and  cents  information 
was  meagre  at  present,  but  in  one  instance  it  had  been  found  that  there  was  a 
saving  of  16  cents  on  every  60-pound  hide  as  compared  with  the  ordinary 
methods.  Mr.  Solomon,  who  is  a  practical  tanner  in  Newark,  N.  J.,  at  the 
invitation  of  the  president  also  made  a  few  remarks  relative  to  his  experience 
with  the  Burton  tanning  system.  He  stated  that  it  appeared  to  him  that  the 
electric  current  produced  a  twitching  or  wavy  movement  to  the  material  sub- 
jected to  the  process,  which,  it  appeared,  loosened  the  fibies  and  rendered  them 
more  readily  acted  upon  by  the  tanning  medium  employed,  thus  saving  time. 
He  also  said  that  as  far  as  his  experience  had  gone  the  electrical  process  not 
only  resulted  in  a  saving  of  time  but  also  in  more  satisfactory  product.  An- 
other point  to  which  he  referred  was  to  the  fact  that  under  the  old  processes 
the  hair  received  from  the  hides  was  very  liable  to  be  of  inferior  quality,  and 
not  so  good  for  many  purposes,  owing  to  the  long  period  of  time  during  which 
it  was  subjected  to  the  action  of  the  liquor,  whereas  in  the  electrical  process 
the  hair  was  not  much  injured  owing  to  the  shorter  time  of  immersion.  He 
desired  to  call  the  attention  of  gentlemen  interested  in  electrical  matters  to  the 
large  field  which  presented  itself  for  development  in  connection  with  industrial 
enterprises,  and  more  especially  in  connection  with  tanning  and  dyeing  of 
leather.  He  said  that  probably  80  per  cent,  of  the  colored  leather  was  dyed 
black,  and  logwood  was  employed  for  this  purpose,  which  after  being  applied 
to  the  material  was  set  or  fixed  by  one  of  the  salts  of  iron,  producing,  of 
course,  6xidation,  which  had  a  tendency  to  harden  and  injure  the  surtace  of  the 
leather,  rendering  it  liable  to  rapid  deterioration.  If  this  oxidation  could  be 
readily  effected  by  means  of  electricity  without  this  injurious  action  it  would 
be  a  v^y  valuable  thing  for  the  tanning  industry.  He  also  said  that  the  same 
kangaroo  skins  which  Mr.  Burton  unhaired  in  the  presence  of  the  audience  in 
less  than  twenty  minutes  would  require  eighteen  days  in   their  tanning. 


Philadelphia   Note. 


JUBILEE  ILLUMINATIONS.— In  addition  to  the  special  illuminations  re- 
ferred to  in  considerable  detail  on  another  page  of  this  issue  there  were  sev- 
eral others  of  a  private  nature  which  arc  worthy  of  mention.  A  very  pretty 
little  device  was  shown  on  the  front  of  the  Odd  Fellows  Ilall.  It  consisted  of 
the  well-known  three-link  emblem  of  this  order,  the  links  being  in  red,  white 
and  blue  lamps.  This  design  was  on  one  side  of  the  main  entrance,  while 
on  the  other  side  was  a  circle  enclosing  a  five-pointed  star.  The  Hotel  Stratford 
on  Bioad  Street  made  a  simple  yet  attractive  display  of  a  large  shield  on  one 
side  and  above  the  main  entrance  and  an  anchor  on  the  other  side  and  in  line 
with  the  shield.     An  additional  feature  of  the  illumination  at  this  point  was  the 
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use  of  thirteen  large  brass  candelabra  at  the  front  of  the  reviewing  stand 
erected  over  the  sidewalk  in  front  of  the  hotel.  The  lamps  used  on  the 
candelabra  were  red,  white  and  blue  in  alternation,  and  the  effect  at  night, 
when  they  were  lighted,  was  very  pretty.  The  H»tel  Bellevue,  which  adjoins 
the  Union  League,  showed  its  patriotism  by  having  a  waving  American  flag 
over  the  main  entrance.  The  apparent  motion  of  the  Bag  excited  a  great  deal 
of  wonderment  to  the  thousands  of  beholders.  The  Hotel  Lafayette  was  very 
tastily  decorated  with  strings  and  festoons  of  electric  lights,  which  covered 
the  front  of  the  building,  and  above  the  main  entrance  was  the  word  "Peace" 
in  plain  white  letters. 

Buffalo  and  Niagara  Falls  Notes. 

THE  TROLLEY  LINE  from  Buffalo  through  Tonawanoa  to  Lockport  is  to 
be  extended  to  Olcott  on  the  Lake  Ontario  shore.  It  is  reported  that  the  right 
of  way  is  already  secured,  and  that  an  effort  will  be  made  to  build  the  line  be- 
fore winter,  though  it  is  hardly  likely  that  it  can  be  done. 

CONTRACTS  are  let  for  the  electric  apparatus  to  be  used  by  the  McKjnnon 
Dash  Company  at  Black  Rock.  The  loo-hp  motor  will  be  furnished  by  the 
Westingbouse  Company,  the  direct-current  generator  motors  by  the  Northern 
Electric  Company,  and  the  6o-cycle  alternator  and  welding  apparatus  by  the 
Thomson  Welding  Company.  This  is  the  first  introduction  of  machinery  of 
the  sort  here. 

THE  LEADING  BAKERS  of  Buffalo  are  asking  for  electricity  for  power. 
As  they  use  it  so  irregularly  through  the  day  it  ought  to  prove  more  economical 
than  steam.  There  is  talk  also  of  adapting  the  current  for  heating  the  ovens, 
which  appears  not  to  have  been  done  anywhere  as  yet.  The  Mugridge  bakery 
is  already  taking  the  current,  and  tne  Ovens  and  Collins  companies  are  nego- 
tiating.   The  amount  of  power  needed  is  not  large. 

MUCH  SATISFACTION  is  felt  over  the  announcement  made  this  week 
that  the  Canadian  Niagara  Power  Company  has  paid  its  rents.  For  a  consider- 
able time  they  have  been  allowed  to  lapse,  and  it  was  feared  that  this  was  an 
indication  that  there  was  doubt  about  the  keeping  up  of  the  franchise  obtained 
on  the  other  side  of  the  river.  The  payment  of  $12,500  to  the  Queen  Victoria 
Niagara  Park  Commissioners  clears  up  all  claims  to  November  i,  and  is  ac- 
cepted as  proof  that  the  company  is  not  going  to  give  up  its  franchise. 

THE  TONAWANDA  CATARACT  POWER  COMPANY  was  this  week 
added  to  the  many  that  already  exist  in  direct  connection  with  the  power  de- 
velopment venture.  The  capital  stock  is  $100,000,  and  is  controlled  by  the  New 
York  stockholders  of  the  original  company,  as  are  all  the  secondary  companies. 
The  object  pi  the  company  is  to  distribute  the  Niagara  power  current  to 
Tonawanda  and  vicinity.  An  Albany  dispatch  announcing  the  incorporation 
expresses  surprise  that  the  articles  do  not  give  the  company  power  to  manu- 
facture electricity,  but  only  to  distribute  it.  This  is  the  simplest  matter  pos- 
sible, for  the  manufactory  is  already  established  in  Niagara  Falls.  Work  has 
already  begun  on  a  transformer  house  for  the  new  company. 
•  THE  UNION  CARBIDE  COMPANY  at  Niagara  Falls  is  already  at  work 
on  the  enlargement  of  its  works,  and  has  hired  Harry  L.  Noyes,  of  Buffalo, 
as  engineer.  The  company  is  now  using  only  iioo  horse-power  from  the  tun- 
nel, but  has  contracted  for  5000  horsepower  additional,  with  an  option  on  10,- 
000,  which  appears  to  be  much  more  than  was  at  first  reported,  and  indicates 
that  very  extensive  operations  arc  contemplated.  Though  the  production  of 
the  basis  for  acetylene  gas  by  the  fusing  of  coke  and  lime  in  an  electric  fur- 
nace, as  cairicd  on  by  the  company,  is  still  in  its  infancy,  it  would  appear  that 
the  sale  of  the  product  as  well  as  the  process  of  manufacture  is  assured.  The 
company  is  said  10  have  the  millions  of  the  United  Gas  Companies  of  Chicago 
behind  it. 

WITH  ONE  SWITCHBOARD  in  the  new  lighting  station  in  Buffalo  fin- 
ished and  a  second  to  be  completed  this  week,  it  is  expected  that  some  of  the 
apparatus  can  be  started  up  in  a  week  or  two.  The  station  is  to  have  nine 
switchboards  in  all.  The  finished  one  is  a  rotary  transformer  board  for  the 
550-volt  power  service,  and  contains  two  rotary  converter  panels  and  one  feeder 
panel.  The  second  board  is  for  the  twelve  arc  machines  and  has  three  panels. 
The  next  board  will  be  for  the  synchronous  motor  circuits,  and  will  contain  six 
panels.  All  are  of  Vermont  marble.  The  eleven  transformers  furnished  by 
the  Conduit  Company  arc  in  position,  and  the  switchboards  arc  in  process  of 
erection  by  ihc  General  Electric  Company.  There  will  be  four  of  these  boards, 
two  of  seven  pancli  each  of  the  high-tension  service,  one  for  the  352Volt 
secondary  service  and  the  oihcr  lor  the  22<x/-volt  circuits. 

St.  Louis  Notes. 


LINUELL  I<.\1L\VAV   I'KANCIl  ISIC— Tliiri-  cfjnmiiici  to  lie  a  great 
uppoailion  lo  il.,  franchise  lately  granted  by  the   Municipal   Assembly. 
the  hands  of  the  mayor  awailinK  his  signature.    Il  is  still  in  doubt 
he  will  siRn  il  or  not. 

CITY'S    -    '  ••''•phone   .-ind    (ire    alarm    wires    arc    not    yet    under 

Kt'iuii'l  in  the  ■  t.  and  many  Ihings  indicate  that  when   neccmber 

,,     .,,  .,       II.,  h  all   wire  in   the  conduit  district   must  be   under 

will  he  the  principal  violator  of  the  law  and  Ihc  pnn- 

telephone   puirs    will    still    be   standing    in    the   conduit 
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dimlrict. 
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STANDAKI)  TEt.EIMIONE  COMPANY,  which  has  bought  all   the 

d  c(|uipmenl  of  the  Ccnir.il  Missouri  Telephone  Company  and  assumed 

ri(  the  •ysirm.  pfiprisra  to  huild  a  line  IhrouKh  St.  Louis  early  in  the 

inp.nny  about  1000  miles  of  lines  in  the 

-  made  il  will  give   Kansas  City  com- 


iVlExicAN  Notes. 


the  purpose  of  establishing  an  electric  lighting  plant  in  the  city  of  Tepic,  Terri- 
tory of  Tepic. 

THE  CITY  OF  CULIACAN  is  now  installing  an  electric  light  plant,  and  it 
is  expected  that  its  formal  inauguration  will  take  place  about  November  15. 
The  electrical  equipment  was  purchased  in  the  United  States. 

THE  TRUNK  LINE  of  the  telephone  system  of  the  State  of  San  Luis 
Potosi,  extending  from  the  city  of  San  Luis  Potosi  to  the  Angostura  hacienda, 
a  distance  of  250  miles,  has  just  been  put  in  operation.  Several  lines  of  new 
telephone  wires  will  soon  cover  that  State. 

ACETYLENE  GAS  was  recently  introduced  into  the  city  of  Mexico,  and 
has  come  into  rapid  favor  among  the  smaller  shopkeepers.  But  the  explosions 
and  consequent  fires  have  become  so  numerous  from  the  careless  handling  of 
the  gas  that  a  stringent  order  as  to  the  manner  in  which  it  shall  be  used  has 
been  promulgated  by  the  municipal  authorities. 

THE  INAUGURATION  of  the  new  electric  street  railway  line  connecting 
the  cities  of  Torreon,  State  of  Coahuila,  and  Lerdo,  State  of  Durango,  will  soon 
take  place.  This  will  be  the  first  electric  line  to  be  placed  in  operation  in 
Mexico.  The  track  of  the  road  was  completed  a  short  time  ago,  and  it  has 
been  operated  by  mule  power  pending  the  installation  of  the  electrical  equip- 
ment. 

A  GANG  OF  THIEVES  whose  special  object  seems  to  be  to  steal  telegraph 
and  telephone  wire,  they  even  cutting  them  from  the  poles,  have  been  oper- 
ating in  the  city  of  Mexico  for  the  past  several  weeks.  Several  miles  of  valu- 
able copper  wire  have  been  stolen  by  them,  and  the  telegraph  and  telephone 
business  badly  interfered  with  at  times  on  account  of  the  depredations.  The 
thieves  sell  the  wire  to  junk  dealers  for  good  prices,  and  are  apparently  doing 
a  profitable  business.     If  captured  ihey  will  have  to  pay  the  death  penalty. 

Canadian  Notes. 


MR.  JAMES  A.  BELL  has  been  instructed  by  the  City  Council  of  St. 
Thomas,  Ont.,  to  make  a  report  to  Council  upon  the  cost  of  installing  a 
municipal  electric  lighting  plant. 

AT  A  SPECIAL  MEETING  of  the  Orillia,  Ont.,  Town  Council,  Mr.  R.  J. 
Parke,  of  Toronto,  was  appointed  to  prepare  specifications  for  the  proposed 
Ragged  Rapids  water  power  scheme. 

THE  CATARACT  POWER  COMPANY,  of  Hamilton,  Ont..  has  connected 
its  transformers  with  the  Hamilton  city  wires  of  the  Hamilton  Electric  Light  & 
Power  Company,  and  the  incandescent  lights  were  supplied  with  current  de- 
veloped at  Decew's  Falls,  which  are  about  34  miles  distant  from  the  city. 

AN  IMPORTANT  QUESTION  is  to  come  up  at  the  next  meeting  of  the 
Hull  Electric  Company,  of  the  city  of  Hull,  opposite  Ottawa,  in  Quebec 
province.  A  project  is  on  foot  to  alter  the  cars  now  in  use  so  that  they  can 
be  run  at  a  speed  of  40  miles  an  hour.  By  doing  this  l_ess  cars  will,  it  is 
calculated,  be  required,  an3  therefore  less  men  will  be  employed. 

MR.  W.  C.  McDonald,  the  millionaire  tobacco  manufacturer  of  Montreal 
and  the  generous  benefactor  of  McGill  University,  of  that  city,  has  again 
demonstrated  the  interest  he  lakes  in  that  institution  of  learning  by  presenting 
to  the  department  of  electrical  enginering  the  sum  of  $30,000,  with  which  to 
purchase  the  best  and  most  modern  electrical  apparatus.  This  gift  will  enable 
the  department  to  acquire  much  needed  apparatus,  and  it  is  said  that  when 
all  is  in  place  the  department  will  lake  first  rank  among  the  many  of  its  class 
on  this  continent. 

IT  IS  confidently  predicted  that  the  valley  of  the  St.  Maurice  River,  which 
is  now  a  denselj*  wooded  wilderness,  will  in  ten  years  be  a  hive  of  industry. 
Three  immense  enterprises  arc  already  at  work— the  Shawinigan  Power  Com- 
pany, Laurentide  Pulp  Company  and  the  Canada  Iron  Furnace  Company.  The 
first-named  company  is  preparing  to  dqj'clop  electric  power  in  large  quantities, 
available  for  industries  which  will  follow,  and  for  transmission  to  Montreal, 
Quebec  and  other  manufacturing  centres.  The  natural  lay  of  the  land  and 
water  is  such  that  power  can  be  developed  at  a  minimum  of  cost.  The  com- 
pany is  proceeding  to  install  a  plant  which  will  be  able  to  develop  30,000  horse- 
power, to  be  eventually  increased  to  over  100,000  horsc-powcr.  The  engineers 
estimate  tliat  200,000  horse-power  can  be  developed. 

THE  TORONTO  STREET  RAILWAY  COMPANY  is  considering  a 
hchcmc  for  a  system  of  radial  clcclrical  roads  to  run  out  01  Toronto  through 
the  Province  of  Ontario.  The  matter  has  been  before  the  company's  board  in 
an  informal  way  for  some  lime,  but  a  meeting  was  held  last  week  to  sec  if 
some  practical  scheme  could  not  be  evolved.  The  assembling  in  Toronto  of 
many  well-known  capitalists  on  October  21,  who  are  all  largely  identified  with 
electric  railway  ventures,  lends  color  lo  the  report.  '4'lie  parly  held  a  confer- 
ence at  the  street  railway  company's  board  rooms,  but  the  result  of  the  meeting 
linH  been  kept  a  profound  secret.  It  is  known  that  a  scheme  for  an  extension 
of  ihc  Toronto  slrcct  railway  lines  lo  ihe  outlying  suburban  districts  was  under 
consideration,  hul  there  is  an  impression  that  something  of  greater  moment  is 
eontcinplatrd  than  the  local  radial  extcnsii»n. 


French  Notes. 


AS  RLECTRir  T.TOffT  VT-ANT  hn^  Krm  in«fftned  In  the  Siftle  penllcntfary 
At    l'iirl<la.     Th'  I  in  lh«   UnifrrI  .Statci. 

A    I'KIVATI,  has  juit  been  formed  for 


THE  i.i<;nTiN(;  or  tiik  t;i<A\i)  Tiin:ATKE  at  iiounEAUx.— At  a 

recent  meeting  the  Municipal  Council  of  Hordenux  approved  ihc  appropriation 
recommended  by  the  eomnitnnion  for  lighiintf  the  Grand  Thrntrc  by  electricity. 
The  prencnt  conlnicl  for  IJKhiinK  Ihc  staRe  by  electricity,  made  with  the  gns 
'company  in  1890,  expired  Scpiemhrr  1,  .ipd  the  company  refused  to  renew  il. 
The  new  intitnMiitiitn  brcomci,  llicirfi»rr,  n  nuittrr  of  nrccsHily,  and  the  plan  in 
to  lisht  all  Ihe  drprndrneii-H  of  the  btiildinK.  The  KcnrratnrH  nnd  r.ih  engines 
are  lo  be  placed  in  the  Nub-biiHcment  under  the  lobby.  The  inRtallaiinn  all 
romplric  will  cnMt  8.1,000  frunc*,  payiihic  in  five  yearly  inHtnllmenln,  nnd  must 
be  riniflied  by  AuRutit  38  next.  The  award  for  the  contract  wan  made  nt  Ihc 
Cily  Hall.  There  were  three  hiddrrs,  two  of  whom  were  thrown  onl  becauNe 
they  could  not  guarantee  to  fiirnifth  the  type  of  engine  required,  the  require- 
ment bcinic  that  it  mutit  he  furniRhed  by  the  mnnnfacturer.  Thin  naturally  left 
only  M.  Tri{«chc,  a  nordenux  electrician,  who  reprciicnU  tht«  particular  manu- 
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facturer,  as  the  sole  bidder,  and  the  contract  was  awarded  to  him  at  79,000  francs. 
It  was  with  this  same  practical  engineer  that  the  administration  had  proposed 
to  treat  for  a  private  contract. 

IMPROVEMENT  IN  THE  SURFACE  CONTACT  SYSTEM  of  electric 
railways,  by  the  General  Electric  Traction  Company. — These  im- 
provements concern  the  roadbed  of  the  type  of  railway  where  the  car  takes 
power  from  contact  flush  with  the  ground  and  provided  with  a  concealed  inter- 
rupting mechanism  controlled  by  the  passage  of  the  car.  It  has  been  found 
extremely  difficult  to  build  these  contact  boxes  so  that  they  will  stay  tight. 
Moisture  gets  in  and  condenses  on  the  surfaces  of  the  contact  pieces,  with  the 
result  of  keeping  them  electrically  in  connection  when  they  should  be  insulated 
from  one  another.  In  this  way  the  contact  boxes  may  become  a  source  of 
danger  to  passers  in  the  street.  To  get  rid  of  this  rather  serious  difficulty  the 
contact  portion  of  the  box  is  connected  to  the  rail  through  a  resistance,  which 
is  sufHciently  high  to  render  the  leakage  through  it  on  the  passage  of  the  car 
quite  small.  If  a  film  of  w^ater  or  ice  forms  between  the  movable  piece  and 
the  contact,  making  the  latter  alive,  a  current  is  at  once  established  and  the  heat 
generated  in  the  film  of  moisture  will  volatilize  it  at  once.  The  invention  con- 
templates in  addition  a  system  of  piping  to  convey  artificially  dried  air  to  the 
contact  boxes  during  wet  weather.  The  pressure  required  to  force  this  air 
through  the  system  is  quite  low. 

THE  TEACHING  OF  ELECTRICAL  SCIENCE  IN  PARIS.— The  first 
attempt  to  set  up  a  special  school  for  electrical  science  in  Paris  was  no  earlier 
than  1894,,  and  even  then  the  Government  took  no  interest  in  the  matter. 
Everything  that  was  done  was  at  the  initiative  of  the  International  Society  of 
Electricians,  which  was  organized  in  18S1,  and  which  established  a  central  elec- 
trical laboratory.  The  courses  oflfered  by  this  establishment,  which  is  known  by  the 
name  of  Ecole  Superieure  d'Electricite,  last  one  year,  and  comprise  lectures  and 
practical  work.  The  latter  portion  includes  laboratory  work,  machine-shop 
work,  machine  testing,  inspection  of  the  stations  and  electrical  works  in  the 
various  districts  of  Paris.  Graduates  from  certain  schools,  such  as  the  Ecole 
Central  e,  the  Ecole  des  Mines,  the  Ecole  Poly  technique,  etc.,  are  admitted 
without  examination;  all  other  students  must  pass  an  examination.  The  Min- 
ister of  Commerce  has  authorized  the  Ecole  Centrale  to  contribute  to  the  sup- 
port of  such  of  its  students  as  have  passed  its  graduation  examinations,  and 
who  wish  to  complete  their  electrical  education  at  this  school.  The  object  of 
the  school  is  to  furnish  to  young  men  who  intend  to  be  electrical  engineers 
and  who  have  received  a  general  technical  education  the  means  of  completing 
their  education  in  one  year.  The  number  of  pupils  that  can  be  received  is 
very  limited,  owing  to  the  lack  of  funds,  which  makes  it  impossible  to  buy 
sufficient  apparatus.  There  were  twelve  the  first  year,  sixteen  iil  1896,  and, 
finally,  last  July  twenty-seven  were  graduated.  As  is  the  case  at  the  Montefiore 
Institute,  pupils  from  all  nations  are  admitted.  At  the  last  voting  of  the 
budget  of  189S,  it  was  decided  to  furnish  the  Government  with  a  special  fund 
to  establish  courses  in  electrical  science  at  each  of  the  three  Schools  of  Arts 
and  Professions.  The  curriculum  of  these  establishments  has  been  rearranged 
so  as  to  give  this  new  study  a  place  ranking  with  that  which  the  subject  has 
made  for  itself  among  the  industries.  The  new  programme  makes  it  evident 
that  great  care  will  be  bestowed  on  electrical  measurements,  the  study  of 
alternating  and  multiphase  currents,  the  transmission  of  power,  electric  chem- 
istry, electro-metallurgy,  telephony  and  telegraphy.  The  last  part,  entitled 
"practical  work,"  details  the  tests,  experiments  and  manual  work  which  the 
pupils  will  be  required  to  take.  It  seems  probable,  and  we  earnestly  wish,  with 
M.  E.  Payen,  who  is  an  expert  in  these  matters,  that  instruction  in  electricity 
in  France  will  be  put  on  a  par  with  that  in  other  countries.  Moreover,  private 
initiative  will  doubtless  enter  the  field  also.  The  University  of  Grenoble  has 
announced  that  it  will  add  to  its  faculty  of  sciences  a  chair  for  the  instruction 
of  the  theory  and  practice  of  industrial  electricity.  Being  situated  in  a  country 
where  numerous  waterfalls  invite  the  installation  of  electrical  enterprises  this 
course  should  be  of  the  greatest  service. 


General  Bews. 


The  Telegraph  and  Telephone. 


PEORIA,  ILL. — The  Citizens'  Telephone  Exchange  has  been  organized  here 
with  a  capital  of  $200,000.  The  incorporators  are  Deloss  Brown,  M.  F.  Far- 
well  and  John  Skinner. 

LOCKPORT,  ILL. — The  People's  Telephone  Company  has  been  organized 
in  this  place  with  a  capital  stock  of  $12,000.  The  incorporators  are  Allen  G. 
Hawley,  Charles  B.  Cheadle  and  Thomas  A.  Cheadle. 

HAVANA,  CUBA. — The  central  telephone  station  here  was  destroyed  by 
fire  on  the  night  of  October  17.  It  is  stated  that  the  electric  light  wires  came 
in  contact  with  the  telephone  wires,  and  the  fire  was  the  result. 

BOSTON,  MASS. — A  feat  in  telephony,  marking  the  farthest  advance  yet 
in  the  science,  was  accomplished  a  few  days  ago,  by  talking  over  the  wire 
from  Boston  to  Kansas  City.  The  distance  is  about  1560  miles,  and  it  is  said 
to  be  the  longest  distance  ever  covered  by  a  single  telephonic  circuit. 

DANVILLE.  ILL. — Danville  and  Indianapolis  are  to  be  connected  by  a 
copper  line  of  telephone  wires  as  soon  as  the  line  can  be  constructed.  A  com- 
pany of  Indianapolis  capitalists  has  been  formed,  having  plenty  of  money  be- 
hind it,  and  the  work  has  already  been  begun.  It  is  called  the  Danville  Tele- 
phone Company,  with  headquarters  at  this  place.  The  right  of  way  has  been 
secured  from  Indianapolis  to  Crawfordsvillc,  and  agents  of  the  company  are 
now  engaged  in  securing  right  of  way  from  there  to  this  city.  It  is  hoped  to 
get  in  full  working  order  by  January  i. 

KANSAS  CITY,  MO.— The  Standard  Telephone  Company  bought  all  the 
lines  and  equipment  of  the  Central  Missouri  Telephone  Company  a  few  days 
ago.  and  assumed  control  of  the  system.  This  gives  the  Standard  about  1000 
miles  of  lines  in  the  States,  and  will  give  Kansas  City  communication  with  150 
Missouri  towns.  The  Standard  has  adopted  a  plan  very  much  d'n  the  order 
of  that  used  by  telegraph  companies.  In  case  some  one  wishes  to  telephone 
some  town  and  the  wire  is  in  use  a  message  of  twenty  wordr,  may  be  written 


and  sent  by  the  operator  at  the  same  rate  that  a  telegram --of  ten  words  would 
cost. 

LA  CROSSE,  WIS.— It  was  thought  that  the  recent  purchase  by  the  Bell 
interests  of  independent  toll  lines  in  Minnesota,  Iowa  and  Dakota  would  cripple 
the  La  Crosse  Telephone  Company  to  such  an  extent  that  It  might  be  forced 
out  of  the  long-distance  business  in  this  territory.  This,  however,  turns  out 
not  to  be  the  case.  The  La  Crosse  Company,  it  is  stated,  has  just  completed 
a  traffic  agreement  \^ith  the  Standard  Telephone  Company,  with  headquarters 
at  Britt,  la.,  another  independent  concern,  whereby  practically  all  of  its  former 
Western  connections  are  regained  and  many  new  towns  have  been  added  to  the 
toll  line  lists.  A  flat  rate  of  15  cents  for  five-minute  talks  to  any  point  on  the 
new  system  has  been  inaugurated. 


Electric  Liqht  and  Power. 


LIMA,  OHIO.— The  City  Council  has  decided  to  investigate  the  cost  of  an 
electric  light  plant  with  the  view  of  building  one  for  the  illumination  of  the 
city, 

ROME,  N.  Y.— The  taxpayers  of  Herkimer  voted  upon  the  proposition  to 
bond  the  village  for  $13,000  to  be  used  in  constructing  an  electric  light  plant. 
The  proposition  was  carried. 

MERRILL,  WIS.— Fire,  originated  by  a  spark  from  a  heated  clutch  in  the 
main  shaft  in  the  power  house  of  the  Merrill  Lighting  &  Railway  Company, 
destroyed  that  plant,  together  with  the  B.  Scott  Lumber  Company's  mill  ad- 
joining. The  railway  and  light  company's  plant  was  valued  at  $10,000,  and  in- 
sured for  $3000. 

PRESCOTT,  ARIZ.— Louis  C.  F.  Lotz,  Henry  S.  Hildreth  and  Charles  Y. 
Wanpuzer  have  incorporated  the  Black  Canyon  Hydraulic  &  Electric  Power 
Company,  with  a  capital  of  $5,000,000.  The  company  proposes  to  do  a  general 
mining  business  and  to  develop  electric  power  from  the  Colorado  River  at  the 
Grand  Canyon.    The  incorporators  are  New  Yorkers. 

ROCHESTER,  N.  Y. — The  construction  of  the  electric  light  system  in  Char- 
lotte, N.  Y.,  was  awarded  by  the  Municipal  Board  of  that  place  to  the  West- 
inghouse  Electric  &  Manufacturing  Company,  represented  by  T.  C.  Frenycar, 
of  Buffalo.  Two  generators  will  be  used,  capable  of  furnishing  125  arc  lamps 
of  2000  candle-power  each.  The  bid  was  for  $8450.  Work  will  be  begun  immedi- 
ately, and  the  system  will  be  in  working  order,  according  to  contract,  by 
January  i,  1899. 

ALBANY,  N.  Y. — The  Tonawanda  Cataract  Power  Company  was  incor- 
porated on  October  26  for  the  purpose  of  distributing  electricity  for  light,  heat 
and  power  within  the  town  of  Wheatfield  and  the  city  of  North  Tonawanda, 
Niagara  County,  and  the  town  and  village  of  Tonawanda,  Erie  County,  N.  Y. 
The  capital  stock  of  the  company  is  $100, oco,  and  the  directors  are  Charles  A. 
Sweet  and  Lincoln  A.  Grow,  Buffalo;  Edward  D.  Adams,  Francis  Lynde  Stet- 
son, Edward  A.  Wickes  and  WiUiam  B.  Rankine,  New  York. 

NORWAY,  ME.— The  electric  power  plant  failed  to  furnish  power  a  few 
nights  ago  because  the  water  is  too  low  to  run  the  dynamos.  Streets,  stores, 
residences  and  other  places  in  this  village  and  South  Paris  were  in  darkness. 
The  Supreme  Court  had  to  borrow  kerosene  lamps.  Street  cars  were  stalled 
in  Main  Street.  The  large  shoe  factories,  newspaper  offices,  mills  and  other 
manufacturing  plants  were  temporarily  without  power.  The  water  system  of 
the  twin  villages,  which  depends  upon  electric  power,  is  threatened. 

WASHINGTON,  D.  C— The  introduction  of  electricity  in  the  Stat,e,  War 
and  Navy  Building  has  brought  about  a  great  improvement  in  the  building  in 
the  matter  of  furnishing  light  to  the  employees.  Before  this  was  done  the  average 
number  of  i6-cp  gas  lamps  was  144;  now  the  average  number  of  i6-cp  electric 
lamps  is  428.  The  great  increase  in  the  quantity  of  light  used  by  the  clerks  is  an 
indication  of  their  better  facilities  for  work.  The  E.xecutive  Mansion  is  now 
also  lighted  from  the  plant  in  the  State,  War  and  Navy  Building.  The  lamps 
in  the  tw^o  buildings  aggregate  3400,  and  the  motors  aggregate  27.75  horse-power. 


The  Electric  Railway. 


SEDALIA,  MO.— The  Sedalia  Electric  &  Railway  Company  has  been  or- 
ganized, with  a  capital  of  $400,000,  by  C.  H.  Reeve.  J.  C.  Lelong,  J.  C.  Van 
Riper,  E.  C.  Evans  and  A.  H.  Trader. 

TOLEDO,  OHIO.— The  Toledo  Traction  Company,  of  which  Norman  B. 
Ream,  of  Chicago,  is  the  principal  stockholder,  has  purchased  the  Toledo 
Electric  Company,  the  purchase  price  being  $325,000. 

BELLOWS  FALLS,  VT.-The  Bellows  Falls  &  Saxton's  River  Street  Rail- 
way Company  has  been  organized  by  J.  H.  Molton,  of  Burlington,  Vt.,  presi- 
dent; A.  N.  Awain,  vice-president,  and  George  A.  Weston,  of  Bellows  Falls, 
secretary.  The  company  proposes  to  do  a  passenger  and  freight  business  on  its 
road. 

SAGINAW,  MICIL— Homer  Loring,  representing  the  bondholders  of  the 
Union  Street  Railway  Company,  who  has  been  receiver  of  the  two  local  or- 
ganizations the  past  year,  has  bid  in  the  properties  for  ihe  newly  consolidated 
company.  His  bid  for  both  was  $307,500.  The  companies  will  be  reorganized 
under  the  control  of  the  Boston  bondholders. 

SANTIAGO  DE  CUBA.— General  Wood  has  forwarded  to  Washington  a 
recommendation  that  concessions  to  two  companies,  made  up  of  English, 
American  and  Cuban  capitalists,  be  immediately  granted.  One  of  these  com- 
panies desires  to  construct  an  electric  railway  in  this  city  on  the  overhead 
trolley  system,  and  the  other  proposes  to  build  a  standard-gauge  railway  from 
the  city  of  Santiago  to  the  western  limit  of  the  province,  to  connect  there  with 
the  line  to  be  built  from  H,ivana  as  soon  as  a  stable  government  is  established. 

ELIZABETH,  N.  J.— The  application  of  the  Elizabeth  Street  Railroad  Com- 
pany for  permission  to  change  the  motive  power  of  its  East  Jersey  street  line 
from  horse  to  electricity  was  practically  killed  by  the  Common  Council.  The 
street  committee  reported  an  ordinance  granting  the  desired  permission,  but 
coupled  it  with  a  provision  that  the  fare  for  a  single  ride  between  the  hours  of 
5  and  7  in   the  morning  and  5  and  7  in  the  evening  should  be  3  cents.     Mr. 
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Engle  announced  that  the  company  could  not  afford  to  accept  the  franchise 
under  the  conditions  named. 

PITTSBURG,  PA.— Judge  Joseph  Euffington  has  appointed  A.  L.  Sailor  and 
Wm.  A.  Brown  receivers  of  the  Braddock  Electric  Railway  Company.  The  bill 
was  filed  by  Isaac  M.  Heidelberg  and  A.  L.  Sailor,  president  of  the  company, 
and  Wm.  A.  Brown,  a  holder.  The  bill  states  that  the  company  is  in- 
solvent, the  road  not  in  operation  and  the  property  and  assets  are  fast  depre- 
ciating in  value.  The  bonded  debt  is  $40,000,  on  which  no  interest  has  been 
paid  since  November,  189;.  The  company  was  authorized  to  run  an  electric 
railway  in  North  Braddock  and  East  Pittsburg. 

CHICAGO,  ILL.— Tracks  are  now  being  laid  in  Plymouth  Place  south  from 
Polk  Street,  in  this  city,  for  a  storage  battery  or  underground  conduit  line  of 
the  General  Electric  Company,  which  has  held  a  franchise  to  this  territory  for 
two  years.  Work  was  commenced  at  midnight  on  October  30,  and  carried  on 
until  2  o'clock  in  the  morning,  when  the  Western  Indiana  Railroad  Company 
determined  to  put  a  stop  to  it.  A  freight  train  was  backed  down  to  the  place 
and  derailed  in  such  a  way  as  to  stop  further  work  on  the  new  line.  The  rival 
gangs  of  men  clashed,  and  the  police  were  called  out.  Injunctions  have  been 
served  at  the  instance  of  the  Western  Indiana  Railroad  against  the  officials  of 
the  company  which  is  laying  the  tracks.    The  courts  will  be  called  upon. 

BOUND  BROOK,  N.  J.— This  place  and  Plainfield,  which  are  12  miles 
apart,  are  now  connected  by  a  trolley  lire,  which  was  opened  for  service  on  Oc- 
tober 29.  The  first  car  over  the  new  line,  which  is  operated  by  the  Brunswick 
Traction  Company,  was  in  charge  of  the  secretary,  Edward  H.  Radel.  The 
passengers  were  officials  of  Middlese-x,  Somerset  and  Union  counties,  and 
they  had  with  them  a  band  to  enliven  the  occasion.  When  the  car  reached 
Lincoln,  Mrs.  Emma  Engcl,  president  of  the  Borough  Council,  took  charge 
of  the  car  and  ran  it  through  the  town.  She  had  with  her  Mrs.  Flora  P. 
Wrench  and  Mrs.  Olivia  Hazard,  both  members  of  the  Council.  When  the 
car  reached  the  station  at  Lincoln,  Mrs.  Engel  alighted  and  drove  home  a 
nickel  spike,  which  formally  completed  the  line.  The  new  line  connects  Plain- 
field  and  Raritan  by  way  of  Lincoln,  DuncUen,  Bound  Brook  and  Somerville. 

NEW  HAVEN,  CONN.— Stockholders  of  the  Fair  Haven  &  Westville  Street 
Railway  Company,  of  this  city,  have  been  called  to  a  meeting  on  October  31,  to 
act  on  a  proposition  for  acquiring  control  of  the  properties  of  the  New  Haven 
Street  Railway  Company.  The  latter  corporation  owns  lines  to  Fair  Haven 
and  Westville  competing  with  the  Fair  Haven  &  Westville  Company;  also 
branch  lines  to  Cosy  Beach,  Lighthouse  Point,  Lake  Saltonstall  and  Morris 
Cove,  and  a  cross-country  line  to  Mount  Carmel,  12  miles  distant.  It  has 
$1,000,000  of  capital  stock  issued  for  purchase  of  the  roads  of  other  companies, 
for  construction  and  equipment,  a  first  mortgage  of  $600,000,  a  purchase- 
money  mortgage  of  $250,000,  besides  two  small  divisional  mortgages.  The  com- 
pany paid  last  year  2V2  per  cent,  on  its  stock.  It  owns  or  controls  about  40 
miles  of  track  and  about  one-half  the  mileage  of  all  trolley  roads  centring  in 
this  city.  The  consolidation  of  the  two  properties  will  greatly  facilitate  traffic 
and  transfers  on  the  New  Haven  system  of  trolley  roads,  which  has  here- 
tofore been  marked  by  a  good  deal  of  friction  and  public  inconvenience. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  tlie  Same. 


and 


Personal  Note. 


MR.  ARTHUR  CLIFTON  GARRISON,  secretary  and  treasurer  of  the 
Columbia  Incandescent  Lamp  Company,  St.  Louis,  Mo.,  is  to  be  married 
November  9  to  Miss  Frances  Billingslcy,  of  the  same  city.  As  the  executive 
head  of  one  of  the  leading  lamp  manufacturing  companies,  Mr.  Garrison  is 
well  known  to  the  readers  of  The  Electrical  World.  Under  his  manage- 
ment the  Columbia  Company  has  made  rapid  strides,  and  is  turning  out  excel- 
lent goods.  We  feel  sure,  therefore,  that  our  readers  will  join  us  in  wishing 
the  couple  a  long  life  of  prosperity  and  happincys. 


Obituary  Note. 


CLARENCE  G.  DAVENPORT,  who  was  for  several  years  connected  with 
the  General  Electric  Company  at  the  New  York  office,  and  who  was  a  corporal 
in  Company  F  of  the  First  United  State!  Volunteer  Engineers,  died  in  Porto 
Rico  on  the  night  ol  October  26,  of  typhoid  lever.  The  deceased  was  a  son  of 
the  Rev.  J.  G.  Davenport,  ol  Waterbury,  Conn.,  and  was  an  associate  member 
of  the  American  Institute  ol  Electrical  Engineers. 


Educational  Notes. 


A  COURSE  OF  EI-ECTRICAL  KNGINEERING  ha»  been  culabliRhcd  at 
the  Waahington  and  Lcc  Univcr»ily.  r-cxinKion,  V.i.  Mr.  Robert  E.  llutlon, 
A  graduate  of  Johns  Hopkins  Univcriily,  and  manager  of  the  Lexington  Light 
&  Power  Company,  it  the  Instructor  in  the  new  course. 

THE  CATALOGUE  of  the  Michigan  College  of  Mines,  Houghton,  Mich.,  has 
been  issued.  It  contains  statements  concerning  ihc  institution  and  its  courses 
o(  instruction  for  i89&-igoo.  The  course  of  electrical  engineering  is  in  charge 
of  Professors  McNair  and  Hood.  Provision  has  hem  made  for  a  dynamo  room 
and  gcnrrfil  ^-l-z-irir  Uhmmnry.  which  will  be  thomnghly  equipped  with  ma- 
chinery -  V  to  give  the  student  a  practical  knowledge  of 
the  prifi  i  room. 

FREE  LLCI'UhS  "S  IIIV.SICS  AND  Ef-ECTRICITY.-A  course  of 
twelve  free  public  lecture*  on  physics  and  electricity  is  being  given  by  Prof. 
Samuel    ShcM  ^    •>       i.  .   ..   i  .   ,.    in*iiiute,    Rrooklyn,    N.    Y..    under    ihc 

auspices  of  ')  liorotiith*  of   Mnnbatinn  and  The   Bronx. 

The  lectures  ♦     Bartholomew's   Lyceum    Hall,   305    East 

Fofty.second  Street.  The  first  one  was  given  on  October  1.  Those  yet  to  be 
delivered  arc  on  the  dates  and  subjects  named,  vi«.,  November  5.  "The  Me- 
chanics of  Gases;"  November  »J,  "Batteries;*'  November  19.  'The  Electrical 
Units;"  November  j6,  "Electrolysis;"  December  3,  "MagnetUm;"  Occember 
(JO,  "Electromagnetlsm;"  December  17.  "Electromagnetir  rndiiction." 


THE  MARITIME  ELECTRICAL  ASSOCIATION.-President,  F.  A.  Bow. 
man,  of  New  Glasgow,  N.  S. ;  secretary,  J.  H.  Winfield,  New  Glasgow,  N.  S. 
Last  meeting,  Halifax,  N.  S.,  September  27-28,   1898. 

THE  KANSAS  GAS,  WATER  &  ELECTRIC  LIGHT  ASSOCIATION.— 
Organized  at  Topeka,  September  26,  1898.  President,  L.  F.  Palmer,  Leaven- 
worth; secretary  and  treasurer,  J.  H.  Foley,  Leavenworth. 

THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES,  Brooklyn, 
N.  Y.  Henry  T.  Weed,  secretary.  Future  meetings:  November  4,  illustrated 
lecture  by  T.  C.  ]\Iartin;  December  2,  lecture  by  Prof.  William  E. 
Geyer,  Stevens  Institute;  January  6,  lecture  on  "The  Electro-Metallurgy  of 
Copper,"  by  John  B.  F.  Hereschoff;  February  3,  lecture  and  experimental 
demonstrations  by  Prof.  M.  I.  Pupin;  March  3.  illustrated  lecture  on  "Elec- 
tricity in  the  Navy,"  by  Captain  Zalinski,  U.  S.  N.;  April  7,  lecture  on  "Cable 
Telegraphy,"  by  A.  E.  Kennelly;  May  5,  lecture  by  Prof.  William  A.  Anthony. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  i  to  June  i ;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago,  111.  Future  meetings  and  papers  for  the  season 
of  1898-99:  "Practical  Points  on  Electrical  Measurement,"  by  W.  B. 
Hale;  November  4,  "The  Electrical  Equipment  of  a  Model  Printing  Establish- 
ment," by  George  A.  Damon;  November  18,  "The  Development  of  the  Motor- 
cycle," by  F.  B.  Rae;  December  2,  "Practical  Points  in  Street  Railway  En- 
gineering," by  W.  A.  Harding;  December  16,  "Wireless  Telegraphy,"  by 
Arthur  V.  Abbott;  January  6,  1899,  "Telephone  Engineering — Some  Problems 
Solved  and  Unsolved,"  by  S.  G.  McMeen;  January  20,  "Observations  on  Venti- 
lating Fans,"  Gerard  Swope. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
Wm.  II.  Wahl.  Programme  of  leclures  for  the  season  1S9S-99:  November  8, 
"Concerning  Electrical  Instruments,"  by  Mr.  J.  F.  Stevens,  and  "The  Status  of 
Electrical  Invention,"  by  Mr.  William  A.  Rosenbaum;  November  22,  "Thermo- 
electricity," by  Mr.  C.  J.  Reed,  and  "Electric  Elevators,"  by  Mr.  William 
Baxter,  Jr.;  December  13,  "The  Kite  As  an  Instrument  in  Meteorological  Re- 
search," by  Prof.  Charles  F.  Maivin,  of  the  United  States  Weather  Bureau,  and 
"Standards  of  Light  for  Electric  Light  Photometry,"  by  Prof.  A.  J.  Rowland; 
January  24,  1S99,  "The  Practical  Application  of  the  Electric  Motor  to  Printing 
Press  Machinery,"  by  W.  H.  Tapley;  February  14,  "The  Electric  Inspection 
of  Street  Car  Equipments,"  by  Mr.  A.  B.  Herrick;  February  38,  "Some  of  the 
Larger  Transportation  Problems  in  Cities,"  by  E.  E.  Higgins;  March  28, 
"Water  Power  Electric  Plants  in  the  United  States,"  by  Mr.  B.  C.  Washington, 
Jr.;  April  25,  "Design  of  Electromagnetic  Mechanism,  with  Especial  Reference 
to  High  Frequency  Telegraphic  Receivers."  by  Prof.  Reginald  A.  Fessenden; 
May  23,  "Electrical  Clocks,  Historically  Considered;  with  a  description  of 
the  Most  Successful  Applications  of  Electricity  to  Clocks  and  the  Uniform 
Distribution  of  Time,"  by  Mr.  James  Hamblett.  On  February  10  Mr.  T.  Com- 
merford  Martin  will  deliver  a  lecture  under  the  joint  patronage  of  the  institute 
and  the  Central  Branch  of  the  Y.  M.  C.  A.  on  the  subject  of  "Electric  Power 
Transmission." 

^rabe  anb  ITnbustrial  Botes. 


MESSRS.  HUEBEL  &  MANGER,  Brooklyn,  N.  Y.,  state  that  they  have 
made  enough  bells  to  make  a  ring  around  the  world  if  they  were  placed  within 
hearing  distance  of  one  another. 

THE  WESTERN  ELECTRIC  COMPANY  has  in  stock  a  large  and  com- 
plete assortment  of  weatherproof  sockets  and  receptacles  for  T.-II.,  Edison  and 
Westinghouse  bases.  Orders  for  material  of  this  kind  will  receive  prompt 
attention. 

CLOSING  OF  ONE  OF  THE  WALKER  FACTORIES.— By  the  time 
this  paper  is  in  the  hands  of  its  readers  the  works  of  the  Walker  Company  at 
New  Haven,  Conn.,  will  be  closed  down,  the  work  previously  handled  there 
being  transferred  to  the  works  of  the  Westinghouse  factory  at  East  Pittsburg. 
"IMPERIAL  LAMP  GAZETTE"  is  the  title  of  a  four-page  sheet  devoted 
to  "a  monthly  discussion  of  timely  topics  on  incandescent  lamps."  It  will  be 
published  on  the  first  of  each  month  by  the  Bryan-Marsh  Company,  136  Lib- 
erty Street,  New  York.  A  feature  of  interest  in  this  publication  will  be  the  re- 
production of  circulars  issued  by  prominent  stations  to  their  customers. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  III.,  is  meeting  with 
great  success  in  the  sale  of  its  conibinalion  fuse  block  and  lightning  arrester 
for  telephone  work.  It  seems  to  fill  a  large  demand  for  an  cllicient  device  for 
protecting  telephone  apparatus,  and  the  conijiany  states  that  it  lias  yet  to  hear 
of  a  single  case  where  the  instrument  l,as  tailed  to  operate  in  an  entirely 
satisfactory  manner. 

MESSRS.  GOULD  &  EllERIIARDT,  Newark,  N.  J.,  are  just  shipping  to 
Rock  Island,  111.,  eight  of  Iheir  improved  drills  fiT  the  United  States  Govern- 
ment, and  some  to  Brooklyn,  N.  Y.  They  have  a  number  of  other  government 
orders  tor  their  patent  extension  base  shapcrs  tor  the  various  arsenals,  besides 
some  tor  automatic  gear-cutling  machines.  Their  works  have  been  very  busy  for 
some  lime  past  working  on  orders  for  their  improved  tools. 

THE  AMERICAN  REFLECTOR  &  LIGHTING  COMPANY,  i7'-'73 
Franklin  Street,  Chicago,  lin>  issued  a  torly-i)ngc  catalogue,  illustrating  its 
Paragon  relleclors.  These  reflectors  arc  adapted  to  electric,  gas  and  oil  light- 
ing, and,  ll  i«  stntrd,  render  nvailnlilc  .100  |)rr  cent,  more  light.  They  are 
made  in  a  great  variety  of  forms,  the  object  being  to  have  each  reflector  give 
the  liesi  possible  results,  nil  things  being  considered.  It  is  staled  that 
experimrnis  have  demonstrated  Hint  the  increase  ol  light  varies  from  300  to 
400  per  cent. 

THE  RASTER  CARIION  RIIEO.STAT  COMPANY.  Cliirago,  reports  that 
il  has  lately  been  asked  to  consider  very  llnllerlng  ofTers  lor  some  of  lt« 
Inreign  pnlcnis  on  rheoslnis,  electric  healers,  etc.,  by  symlicntes  which  have 
invesllgnird  and  found  the  rheostat  to  he  ol  value.  The  Raster  Carbon  Rlico- 
■  Inl  fnnipnny  is  seriously  considering  the  ndvisnhility  ol  disposing  of  it! 
pnlrnls  in   miiny   direign   ifiiinlrics,   thongh   ll"-   pi 
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is  said  to  be  large.     The  company  believes  it   possible  to  handle  these  goods 
without  foreign  capital,  and  thus  retain  its  right  to  the  patents. 

INSTRUMENT!  ELETTRICI.— An  illustrated  catalogue  of  electrical  instru- 
ments, manufactured  by  C.  Olivetti,  of  Ivrea,  Italy,  has  been  received  with  a 
notice  in  English  of  the  special  arrangements  for  export  to  America.  The  in- 
struments are  largely  of  school  and  testing  laboratory  types,  consisting  of 
Thomson  galvanometers,  standard  resistances,  Daniell  cells,  mercury  commu- 
tators for  storage  battery  work  in  laboratories,  reversing  plug  switches,  lamps 
for  illuminating  scales,  etc.  Some  of  the  instruments  embody  designs  which 
show  considerable  ingenuity.  The  catalogue  also  states  that  the  house  will  soon 
have  on  the  market  is-inch-dial  central  station  ammeters  and  voltmeters, 
Wheatstone  bridges,  potentiometers  and  a  new  line  of  switches. 

INCREASING  USE  OF  ENCLOSED  ARC  LAMPS.-The  General  Electric 
Company  notes  the  increasing  use  of  enclosed  arc  lamps  on  multiple  circuits, 
and  a  corresponding  decrease  in  the  number  of  open  arc  lamps.  Within  the 
past  few  months  the  Missouri  Edison  Electric  Light  Company,  of  St.  Louis, 
Mo.,  has  placed  not  less  than  700  General  Electric  single-globe  enclosed  arc 
lamps  upon  its  alternating-current  circuits.  These  are  used  for  interior 
illumination,  and  it  is  reported  are  giving  very  satisfactory  service.  They  re- 
placed 18-ampere,  30-volt  open-arc  alternating  lamps.  The  May  Shoe  &  Cloth- 
ing Store  in  Denver,  Col.,  is  now  brilliantly  illuminated  throughout  by  130 
General  Electric  enclosed  arc  lamps,  of  both  the  single  and  double  globe  type, 
and  Messrs.  Boggs  &  Buhl,  of  Allegheny,  Pa.,  have  just  installed  not  less  than 
200  General  Electric  enclosed  arc  lamps  of  the  double-globe  type  in  their  dry 
goods  department.  The  whiteness  of  the  light  enables  purchasers  to  select 
their  goods  with  the  assurance  that  the  colors  will  not  prove  any  diflferent 
when  brought  to  the  light  of  day. 

P.  &  B.  PRODUCTS  ABROAD.— The  Standard  Paint  Company,  of  New 
York,  began  in  July  of  last  year  the  erection  of  a  factory  at  Hamburg,  Ger- 
many, where  the  same  products  that  are  manufactured  at  the  American  works 
of  the  company  are  now  regularly  manufactured  for  the  European  trade.  The 
Hamburg  factory  was  finished  in  February  of  this  year,  and  is  now  in  com- 
plete operation.  Mr.  R.  L.  Shainwald,  the  president  of  the  company,  has  given 
a  great  deal  of  time  and  thought  to  the  European  enterprise,  and  states  that 
there  is  a  very  large  demand  for  all  grades  of  P.  &  B.  products  in  European 
countries.  This  demand  refers  especially  to  P.  &  B.  electrical  compound  and 
P.  &  B.  tape  and  armature  varnish.  These,  it  is  stated,  are  in  use  by  nearly 
all  the  large  manufacturers  and  traction  companies  in  European  countries.  Be- 
sides the  production  of  the  various  manufactures  for  electrical  trades  the 
Hamburg  works  turn  out  P.  &  E.  rubberoid  roofing,  P.  t^-  B.  building,  sheathing 
and  insulating  paper_;  and  P.   v^-   B.   preservative,  roof  and  structural   paints. 


THE  BULLOCK  ELECTRIC  MANUFACTURING  COMPANY,  Cincin- 
nati,  Ohio,  is  preparing  to  move  to  its  new  shops  at  Norwood,  Ohio.  The 
company  reports  that  it  has  been  so  rushed  with  orders  that  it  could  not  Sparc 
the  time  to  build  the  electrical  apparatus  it  will  need  in  its  new  shops.  It  is 
now  building  two  large  generators,  which  are  to  be  direct-connected  to  a  cross- 
compound  engine,  built  by  the  Lane  &:  Bodley  Company,  of  Cincinnati.  These 
generators  are  to  furnish  power  for  the  machine  shop,  which  is  already  finished 
and  which  is  to  be  driven  entirely  by  electrical  power.  As  soon  as  these  gen- 
erators are  completed  the  company  will  move — probably  in  about  two  weeks. 
The  Bullock  Company  has  lately  gotten  out  a  new  type  of  enclosed  motor  for 
use  in  factories  and  machine  shops,  for  direct  connection  to  cranes,  machine 
tools,  etc.  The  Pacific  Coast  Borax  Company  ordered  ten  of  these  motors, 
aggregating  160  horse-power,  to  be  geared  to  various  tools.  The  Midland  Steel 
Company  ordered  this  type  of  motors  for  its  traveling  cranes,  and  two  more 
orders  were  recently  received  for  motors  to  be  used  directly  in  the  headstock 
of  lathes.  The  New  York  "Sun"  has  just  ordered  from  the  Bullock  Company 
another  30-hp  press  equipment,  to  be  similar  to  the  equipments  already 
furnished  to  that  paper.  This  equipment  is  to  be  used  on  the  Bullock  teaser 
system..  The  Toronto  "Globe"  has  also  ordered  a  like  equipment  of  40  horse- 
power for  a  large  Hoe  press,  and  Unwin  Brothers,  of  London,  have  ordered 
another  press  motor  like  the  one  they  last  received  from  the  Bullock  Company. 
The  company  reports  having  entered  orders  for  a  couple  of  generators  for  direct 
connection  to  gas  engines,  and  a  loo-hp  motor  and  150-kw  generator,  slow 
speed,  three  bearings,  for  J.  B.  King,  Roslyn,  L.  I.  Besides  the  above,  the 
Bullock  Company  states  that  it  has  received  many  orders  for  its  standard 
apparatus. 

Business  flottces. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15   Murray   Street,    New   York   City. 

THE  WAR  IS  OVER,  and  now  our  thoughts  are  all  of  peace  and  home. 
There  are,  too  oHen,  people  to  be  found  who  have  no  home,  and  it  is  to  them 
these  few  words  are  addressed.  If  you  really  want  a  home  you  can  easily  get 
one,  but  you  should  act  at  once  before  the  relapse  from  the  war  puts  prices  on 
the  advance.  In  Marinette  County,  Wisconsin,  the  very  finest  farming  land 
is  to  be  had  now  at  a  most  modest  figure.  Excellent  home  markets  are  at 
hand  to  take  whatever  the  farmer  raises,  and  good  prices  are  given.  These 
lands  are  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  and  full  informa- 
tion concerning  them  will  clieerfully  be  furnished  by  C.  E.  Rollins,  Immigra- 
tion Agent,  161  La  Salle  Street,  Chicago. 


UNITED  STATES  PATENTS  ISSUED  OCTOBER  23,  1898. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

612.S10.  RAILWAY  SIGNAL;  W.  Andrews,  of  London,  England.  App.  filed 
Dec.  20,  1897.  The  combination  of  two  electromagnetic  indicators  on  the 
engine,  one  of  which  indicators  is  responsible  to  a  strong  current  only,  and 
the  other  to  current  of  less  strength;  circuit  connections,  and  means  located 
at  a  signal  station  to,  at  the  will  of  an  operator,  transmit  a  current  of  such 
strength  as  to  actuate  both  indicators,  or  a  current  of  less  strength  to  actu- 
ate only  one  of  said  indicators. 

612,875.  TROLLEY  STAND;  W.  T.  Shyrock,  of  Allegheny,  Pa.  App.  filed 
July  20,  1897.  In  a  trolley  for  an  electric  railway,  a  support  rotatably  se- 
cured to  the  top  of  the  car,  a  trolley  pole  pivoted  in  said  support,  a  rod 
secured  in  said  support  and  carrying  on  one  end  a  supporting  block,  a 
tripping  block  pivoted  to  said  supporting  block,  a  sliding  sleeve  mounted 
on  said  rod  engaging  rods  carried  by  the  tripping  block,  rods  secured  to 
the  trolley  pole  and  to  a  sliding  block,  whereby  the  trolley  pole  is  held 
in  engagement  with  the  current  wire. 

612,880.  ELECTRIC  CONTACT  BOX;  J.  N.  Thomas  and  W.  M.  Brown,  of 
Johnstown,  Pa.  App.  filed  March  22,  1898.  The  combination  with  the 
vessel  and  terminal  therein  of  the  pedestal  connected  to  one  side  of  the 
circuit,  the  nut  connecting  the  said  terminal  and  pedestal  and  the  lock- 
ing pin. 

612,885.  ANNUNCIATOR;  O.  Wiederhold.  of  Summit,  N.  J.  App.  filed  Oc- 
tober 2,  1897.  An  armature  formed  up  from  sheet  meta!  and  provided  with 
a  recess  in  its  side  conforming  in  shape  to  the  magnet  pole,  with  which 
the  said  armature  is  to  be  used,  and  a  thin  wall  bounding  the  said  recess 
and  extending  at  an  angle  to  the  face  of  the  armature  and  adapted  to  be 
acted  on  by  the  magnet. 

612,929.  INSULATOR  AND  HANGER  FOR  ELECTRIC  RAILWAYS; 
W.  C.  Keithly,  of  San  Francisco,  Cal.  App.  filed  Jan.  26.  189S.  An  in- 
sulator and  hanger  for  electric  railways  of  the  character  described,  having 
a  depending  bolt,  the  upper  end  of  which  is  locked  within  the  insulator,  a 
protecting  plate  surrounding  said  bolt  below  the  insulator  and  an  elastic 
spring  interposed  between   the   plate  and  the  insulator. 

612,977.  ARMATURE  WINDING;  A.  L.  Rikcr,  of  New  York,  N.  Y.  App. 
filed  Nov.  19,  1897.  A  coil  for  armature  windings  composed  of  a  number  of 
turns  of  round  wire  forming  a  hexagonal  figure  having  two  straight  parallel 
sides  to  occupy  slots  in  the  armature  core,  connecting  parts  in  substantially 
the  same  plane  as  the  sides,  and  a  downward  bend  at  each  end  of  the  coil, 
the  latter  being  of  a  thickness  of  two  wires  across  the  bend,  and  of  one 
wire  elsewhere,  substantially  as  described. 

612,979.  INDICATION  BOX  FOR  SWITCHES;  J.  B.  Struble.  of  Wilkins- 
burg,    Pa.     App.    filed    M»rrli    i.    1898.     The    combination    of    two    contacts 


forming  terminals  of  switch-indicating  circuits,  two  movable  contact  blocks 
for  closing  said  circuits,  and  means  for  shifting  one  of  said  blocks  prior 
to  the  unlocking  of  the  switch  and  other  block  subsequent  to  the  locking  of 
the  switch  in  its  shifted  position,  substantially  as  described. 

613,036.  TELEPHONE  EXCHANGE  SYSTEM;  C.  H.  Heilman,  of  Phila- 
delphia, Pa.  App.  filed  Nov.  21,  1896.  The  combination  with  the  electro- 
magnet and  the  switch  plunger  controlled  by  the  electromagnet  of  a  speak- 
ing circuit,  a  rock  lever  adapted  to  open  and  close  the  speaking  circuit  and 
a  key  lever  pivoted  on  the  plunger  and  adapted  to  operate  the  rock  lever. 

613.046.  AUTOMATIC  LEAK  OR  GROUND  CUT-OUT;  W.  L.  Pratt,  of 
Adams,  N.  Y.  App.  filed  May  20.  1896.  An  automatic  leak  cut-out,  com- 
prising a  hinged  arm,  a  loop  connection  carried  thereby,  a  double-armed 
fuse  wire  normally  in  circuit  holding  said  arm,  a  branch  circuit  to  ground, 
condensers  and  a  magnet  included  in  said  branch  circuit  and  an  arma- 
ture adapted  to  fuse  said  fuse  wire,  when  the  leakage  of  current  has  suffi- 
ciently accumulated  in  the  condensers  so  that  a  discharge  to  ground  will 
occur, 

613,054.  ELECTRIC  F.-^N;  D.  L.  Bates  and  R.  H.  Bates,  of  Dayton,  Ohio. 
App.  filed  July  21,  1898.  In  an  electric  fan  motor,  the  combination  with  a 
central  motor  support  of  a  sleeve  or  tubular  support  for  the  armature,  far* 
blades  and  commutator,  the  said  sleeve  or  armature  support  surrounding 
the  motor  support  and  providing  a  bearing  for  the  armature  and  fan  blades 
substantially  the  length  of  the  motor  support,  a  combined  oil  cup  and  fan 
blade  support  attached  to  the  upper  end  of  said  sleeve,  and  a  stationary 
oil  cup  at  the  lower  end  of  said  sleeve,  in  which  the  latter  has  a  bearing, 
substantially  as  described. 

613,062.  TIIERMOST.AT;  W.  E.  Facer,  of  Cleveland,  Ohio.  App.  filed  Nov. 
4,  1897.  In  a  thermostat,  in  combination,  a  thin  metal  receptacle  filled 
with  an  expansible  liquid,  and  having  two  flexible  discs  forming  parts  ot 
its  wall,  a  yoke  fixed  to  said  receptacle  and  extending  in  front  of  one  disc, 
a  pin  secured  to  said  disc,  and  mechanism  actuating  upon  said  pin  to 
draw  the  disc  outward,  a  spring  between  the  yoke  and  disc  and  actuating 
to  press  said  disc  inward,  and  a  circuit-breaking  device  in  contact  with  and 
adapted  to  be  operated  by  the  other  flexible  disc,  substantially  as  described. 

613,080.  TELEGRAPHY;  C.  D.  Roysc.  of  Grccncastle,  and  W.  A.  Royse,  of 
Indianapolis,  Ind.  App.  filed  Aug.  11,  1S97.  In  a  telegraphic  system  re- 
sistance coils  connected  in  the  main  line  in  series,  a  shunt  around  said  re- 
sistance coils  adapted  to  normally  shunt  out  said  resistance  coils,  and  a 
telegraphic  key  adapted,  when  operated  in  its  usual  capacity,  to  break  the 
shunt  around  the  resistance  coils  at  each  depression  of  said  key  and 
throw  the  current  through  said  coils,  and  adapted  to  again  complete  the 
shunt  when  the  key  is  released. 

613.084.  UNDERGROUND  ELECTRIC  RAILWAY;  G.  W.  Smith,  of  St. 
Louis,  Mo.     App.  filed  May  28,  189S.    The  combination  of  a  car  platform,  a 
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lever  fulcrumed  thereon,  a  conduit,  a  hanger  operated  by  said  lever  and 
suspended  in  said  conduit,  a  trolley  wire,  a  flexible  tube  in  said  conduit 
and  in  which  said  trolley  wire  is  located,  a  series  o£  contact  shoes  placed 
in  and  at  the  top  of  said  tube,  and  brushes  carried  by  the  car  and  in  elec- 
trical connection  with  said  contact  shoes,  substantially  as  described. 
613,090.  APPARATUS  FOR  PRODUCING  RADIATION  OF  ELEC- 
TRICITY; C.  H.  Stearn  and  C.  F.  Topham,  of  London,  England.  App. 
filed  Dec.  20,  1S97.  In  a  lamp  or  illuminating  device  for  giving  light  by 
action  of  cathode  rays  on  an  anti-cathode,  the  combination  with  an  ex- 
hausted vessel,  of  a  cathode  within  said  vessel,  an  anti-cathode  also  within 


No.  613,090. — Apparatus  for  Producing  Radiation  of  Electricity. 

said  vessel  made  of  material — such  as  refractory  oxide  or  thorium  or  other 
refractory  oxides  or  earths — which  can  be  rendered  incandescent  by  currents 
which  are  practically  available  for  lighting  purposes,  substantially  as  de- 
scribed. 
613,116.  DYNAMO-ELECTRIC  MACHINE  OR  MOTOR;  S.  G.  Brown,  of 
London,  England.  App.  filed  April  9,  1898.  A  dynamo  or  motor  having  a 
commutating  field  separate  from  and  at  a  higher  potential  than  the  rest  of 
the  magnetic  field,  substantially  as  described. 

613.128.  ELECTRIC  SWITCH;  William  Ely,  of  Providence,  R.  I.  App.  filed 
Sept.  5,  1896.  In  an  electric  switch  having  a  rotatable  shaft,  contacts  car- 
ried by  said  shaft,  and  a  crank  or  arm  secured  upon  said  shaft,  combined 
with  said  parts,  the  described  means  for  imparting  initial  movements  to 
said  crank  and  shaft  in  one  direction  only,  said  means  consisting  of  a  lever 
pivoted  at  one  end,  and  a  pawl  pivoted  at  one  end  to  the  pivoted  end  of 
said  lever  and  adapted  with  its  free  end  to  releasably  er^gage  with  the  free 
end  of  said  crank,  and  other  means  for  completing  with  accelerated  move- 
ment the  rotation  of  said  crank  and  shaft. 

613.129.  ELECTRIC  SWITCH;  W.  Ely,  of  Providence,  and  W.  B.  Bernar- 
dini,  of  Lakcwood,  R.  I.  App.  filed  July  29,  1896.  In  an  electric  switch  hav- 
ing contact  posts  arranged  in  pairs  or  series,  and  knives  or  arms  carried  by  a 
rotatable  shaft  for  connecting  said  posts  in  pairs  or  series,  the  combination 
with  said  parts  of  a  loose  arm,  link,  cross  head,  stationary  guideway,  crank 


No,  613,135.— Aktehkatino-Currrnt  Electric  Motor. 

arm   rigidly   iccurcd  to   taU]   nhnft,   cxtcfifibtc   Npring,  and   nclunting   Icvrr 
looicly  pivoted  upon  sjiid  nhofl. 

613,135.  ALTEKNATINfi-CUKRKNT  ELECTRIC  MOTOR;  A.  S.  Vrarxr. 
ot  Tynemouth,  England.  App.  filed  Dec.  jft.  1B97.  In  an  ttlicrnating  elec- 
tric motor,  the  combination  of  a  rotor  provided  with  wlndinKn  connected 
to  a  C''  nd   main   circuit   conduclom   AUpply  current    to   the   anid 

rotor,    ■  polnrixrd   by  induction,  a  nolrnoid   in  circuit   with   Ihc 

colli  of  :,.     ■k.Aot,  a  core  or  plunger  (or  the  vaid  tolrnoid,  the  bruihci 


of  the  said  commutator  and  devices  intervening  between  the  said  core  and 
the  said  brushes,  whereby  the  latter  are  automatically  shifted  forward  on 
the  said  commutator  by  the  action  of  the  said  solenoid  when  the  speed  of 
the  rotor  approaches  synchronism,  substantially  as  described. 
613,140.  CIGAR  LIGHTER;  A.  C  Gruhlke,  of  Waterloo,  Ind.  App.  filed 
Jan.  19,  1898,  In  a  cigar  lighter,  the  combination,  with  a  body,  a  lever 
carried  by  the  said  body,  and  a  tongue  pivotally  connected  with  the  said 
lever,  being  limited  in  its  movements  in  direction  of  the  said  body,  of  a 
receptacle,  a  spout  for  the  same,  the  spout  being  a  conductor  of  electricity 
and  being  provided  with  a  gas  chamber  above  the  said  spout,  and  con- 
ducting wires  connecting  with  the  body  and  with  the  said  tongue,  as 
described. 

613,175.  UNDERGROUND  ELECTRIC  RAILWAY  SYSTEM;  F.  D.  Robb, 
of  Hot  Springs,  Ark.  App.  filed  July  2,  1897.  A  conduit  comprising  a  sec- 
tional casing,  hooks  and  studs  on  opposite  sections  for  uniting  the  same, 
the  upper  part  of  one  side  of  the  curved  body  of  each  section  being  cut  out 
to  form  an  opening  communicating  with  the  interior  of  the  casing,  curved 
hinged  doors  adapted  to  close  said  openings,  and  means  for  securing  the 
door  in  a  closed  position,  substantially  as  described. 

613,177-  SAFETY  DEVICE  FOR  SUSPENDED  CONDUCTORS;  J.  N. 
Thomas,  of  Johnstown,  Pa.  App.  filed  Jan.  20,  1898.  The  combination  of  a 
main  feeder  in  connection  with  one  side  of  the  circuit,  a  bared  conductor, 
an  electromagnetic  switch  connected  to  the  main  feeder  and  to  a  central 
portion  of  said  conductor,  and  an  energizing  coil  composed  of  two  accumu- 
lative windings,  one  of  which  is  connected  to  one  end  of  the  conductor  and 
the  other  to  the  other  end  of  the  conductor. 

613,181.  TROLLEY  POLE;  J.  Walsh,  of  Elyria,  Ohio.  App.  filed  Nov.  2, 
1896.  The  combination  with  a  car  of  a  pivoted  trolley  pole  provided  at  its 
upper  end  with  a  cross-head  having  guides,  a  sliding  rod  situated  within 
said  guides,  and  a  rotatable  trolley  wheel  through  which  said  rod  extends. 

613.203.  ALTERNATING-CURRENT  MOTOR  SYSTEM  AND  METHOD 
OF  OPERATING  SAME;  M.  Rutin  and  M.  Leblanc,  of  Paris,  France. 
App.  filed  April  10,  1897.  The  method  of  starting  a  single-phase  alternating- 
current  motor  from  rest  under  load,  which  consists  in  supplying  multi- 
phase e.  m.  f.  to  the  circuits  of  its  induced  windings  from  an  external 
source. 

613.204.  ALTERNATING-CURRENT  ASYNCHRONOUS  MACHINE;  M. 
Hutin  and  M.  Leblanc,  of  Paris,  France.  App.  filed  May  4,  1S97.  ^^  an 
asynchronous  dynamo  electric  machine,  the  combination  with  the  induc- 
ing member  of  an  induced  member  and  a  phase-regulating  dynamo  ma- 
chine of  the  direct-current  type,  having  an  alternating  field  of  force,  con- 
nected thereto. 

613.205.  ELECTRIC-CURRENT  LEVELER;  M.  Hutin  and  M.  Leblanc,  of 
Paris,  France.  App.  filed  Dec.  16,  1897.  The  combination  of  a  magnetic, 
laminated  core,  a  high  resistance  metal  spool  thereon,  a  winding  on  the 
spool  and  a  series  of  annular  iron  laminse  surrounding  the  core  to  close  its 
magnetic  circuit,  substantially  as  described. 

613.206.  METHOD  OF  AND  MEANS  FOR  SYNCHRONIZING;  M.  Hutin 
and  M.  Leblanc,  of  Paris,  France.  App.  filed  Dec.  30,  1897.  The  method 
of  synchronizing  two  or  more  alternate  current  dynamo  electric  machines, 


Nm.    (.I3.-J(k;.— ALTKKNATING-ClfkHKNT    nVNAMO-El.KCTRIC   MaCHINK. 

rlrclriciilly  connccird  toKclhrr,  whiih  conniNln  in  vnryiuK  nn  extra  load  on 
one  or  more  of  iIicbc  nwuhincn  by  and  in  accordance  with  any  departure 
fmm  nynchronifiin,  Hubalanliatly  an  described. 
6i3,w9.  ALTEKNATINOflJUKKNT  DYNAMO-ELECTRIC  MACHINE; 
M.  Lcblnnc,  uf  Parii,  I-'rancc.  App.  filed  April  10,  1897.  The  method  of 
opcrnlinK  nn  rlrctric  ntotnr.  which  connifilH  in  tinpplyint(  its  field  mnKUcl 
windinttN  with  rlirrct  current  and  its  armature  with  alternating  current 
IhrouKh  Ihc  name  line. 
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FIELD  EXCITATION  OF  ALTERNATING-CURRENT  DYNAIVJOS. 

The  regulation  of  the  voltage  of  direct-current  generators  with 
variable  load  is  most  readily  accomplished  by  means  of  series 
windings  which,  as  the  load  increases,  build  up  the  field  magnet- 
ization to  balance  the  drop  in  voltage  which  would  otherwise  oc- 
cur, owing  to  various  causes,  such  as  the  drop  in  speed,  the  ohmic 
drop  in  the  machine,  the  reaction  and  distortion  of  the  armature 
magnetization,  etc.  As  a  rule,  the  compounding  effect  is  even 
made  greater  in  order  to  balance  out  also  the  line  drop.  With  al- 
ternating-current machines  of  large  sizes  this  system  is  impracti- 
cal, and  what  is  worse,  the  drop  in  an  alternating-current  machine 
is  likely  to  be  considerably  greater  than  in  a  direct.  This  is  due 
in  part  to  the  fact  that  the  self-induction  of  the  armature  winding 
adds  to  the  ohmic  drop,  and  if,  for  any  reason,  such  as  the  use  of 
motors,  the  load  becomes  inductive,  there  is  a  demagnetizing 
tendency  of  the  armature  which  does  not  exist  to  any  extent  with 
direct-current  machines. 


Combined  light  and  power  alternating  systems,  especially  those 
competing  with  Edison  installations,  wherein  the  voltage  regula- 
tion is  commendably  perfect,  are  clamoring  for  closer  and  closer 
regulation,  and  insist  of  late  on  a  5  per  cent,  drop  in  a  machine  as 
a  maximum  between  no  load  and  full  load  non-inductive.  Even  with 
this  their  troubles  are  not  ended,  as  with  increase  of  load,  the  various 
drops  of  speed,  machine,  line  and  transformer  impedance  combined 
necessitate  a  wide  range  of  the  field-resistance  adjustment  to  give 
constant  potential  at  the  lamps;  so  that  a  quick  change  of  load  or 
of  the  power  factor  of  the  load,  such  as  may  occur  with  induction 
motors  driving  elevators,  for  example,  causes  a  noticeable  varia- 
tion of  the  candle  power,  no  matter  how  quick  and  expert  the 
switchboard  attendant  may  be.  Any  means  of  reducing  this  neces- 
sary variation  of  the  exciting-current  strength  offers  an  improve- 
ment in  such  machinery  even  if  the  actual  regulation  of  the  ma- 
chine remains  the  same.  Such  a  means  is  the  expenditure  of  the 
magneto-motive  force  of  the  exciting  coils  on  the  air  gap  instead 
of  the  iron  of  the  magnetic  circuit.  In  other  words,  a  machine 
with  a  high-reluctance  air  gap  and  an  unsaturated  magnetic  circuit 
will  give  better  regulation  with  combined  light  and  power  loads 
than  will  another  machine  of  the  same  capacity  with  the  same 
watts  in  the  exciting  coil,  but  with  a  narrow  gap  of  large  area  and 
a  saturated  field. 


The  reason  of  this  may  be  explained  somewhat  as  follows:  The 
demagnetizing  action  of  the  same  load  on  the  field  magnets  of  the 
two  machines  would  be  the  same  and  would  require  exactly  the 
same  increase  of  ampere  turns  in  the  two  fields,  but  the  reactive 
drop  in  the  armature,  the  drop  in  the  speed  and  the  drop  in  the 
line  would  require  a  much  smaller  variation  of  the  exciting  cur- 
rent and  a  consequently  smaller  change  of  rheostat  in  the  case  of 
the  machine  with  the  wide  air  gap,  as  this  machine  would  work  on 
a  much  steeper  portion  of  the  magnetization  curve,  and  a  given 
percentage  variation  of  the  exciting  current  would  cause,  there- 
fore, a  greater  percentage  variation  of  the  voltage  than  in  the  case 
of  the  other  machine.  Incidentally  also  a  wide  air  gap  reduces 
the  self-induction  of  the  armature  somewhat,  a  gain  which  can  also 
be  made  use  of  by  the  finer  distribution  of  the  windings  by  the  use 
of  narrower  teeth  and  slots  and  more  of  them. 
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As  between  two  machines  with  the  same  iron,  the  one  having  a 
wider  air  gap  than  the  other,  the  same  principle  applies  at  a  given 
density;  the  one  with  the  wider  air  gap  has  a  steeper  magnetiza- 
tion curve  and  its  voltage  is  consequently  adjusted  with  a  smaller 
variation  of  the  series  resistance  in  the  field  circuit.  In  this  case 
also  the  proportion  of  the  field  to  the  armature  ampere  turns 
is  greater,  because  of  the  increased  field  magneto-motive  force 
necessary,  and  on  this  account  any  increase  of  the  energy  load  or 
addition  to  the  reactive  load  causes  a  smaller  internal  drop.  As 
between  two  machines  of  the  same  gap,  but  with  different  cross-sec- 
tions of  iron,  the  one  with  the  lesser  iron  running  above  the  bend 
of  the  magnetization  curve  and  the  other  below,  that  with  the 
over-saturated  iron  will  require  a  greater  exciting  current,  and 
will  therefore  have  a  greater  ratio  of  field  to  armature  ampere 
turns,  which  is  an  advantage;  but  that  with  the  more  iron  will  have 
a  steeper  magnetization  curve,  which  in  itself  is  an  advantage.  The 
best  combination  for  regulation  purposes  seems  to  be  that  of  a 
wide  gap— from  one-half  to  three-fourths  of  an  inch— with  unsat- 
urated iron,  and  the  design  of  a  machine  that  requires  a  very  small 
percentage  of  its  output  for  the  excitation  purposes  is  not  a  thing 
in  the  present  state  of  the  art  to  be  proud  of,  as  many  take  to  be 
the  case.  Such  a  machine  with  a  wide  gap  is  expensive,  good  reg- 
ulation in  alternating-current  machinery  being  with  present  meth- 
ods much  more  expensive  than  in  direct,  requiring  under  any  cir- 
cumstances a  high  ratio  of  field  to  armature  ampere  turns,  which 
means  a  large  amount  of  material  and  unfortunately  a  large  iron 
loss  for  a  given  output,  since  in  general  this  ratio  is  obtained  not 
by  any  change  in  design  or  construction  but  by  the  simple  process 
of  scaling  down  the  rated  output  25,  30  or  50  per  cent,  below  that 
imposed  by  the  heating  limit. 


the  same  copper.     The  disadvantages  for  cross-country  lines  are  by 
no  means  as  great  as  they  seem. 


HIGHER  TROLLEY   VOLTAGES. 

Whenever  a  street  railway  system  extends  to  points  so  far  from 
the  power  house  that  the  copper  required  for  proper  feeding  begins 
10  alarm  its  management,  recourse  is  usually  had  to  one  of  several 
makeshifts;  new  power  plants  are  installed,  boosters  or  storage- 
battery  sub-station?  are  put  in,  or  a  three-wire  system  or  an  alter- 
nating-current rotary-transformer  system  is  installed.  There  are 
numerous  excellent  interurban  and  suburban  railway  projects  under 
discussion  whose  realization  is  hampered  by  the  short  reach  of  the 
ordinary  SOO-volt  distribution,  and  whose  projectors  are  daunted 
by  the  disadvantages  of  each  of  these  various  alternative  plans.  A 
simple,  but  so  far  untried,  solution  of  these  dilBcultios  is  the  rais- 
inpr  of  the  voltage. 

This  may  seem  a  crude  and  dangerous  cutting  of  the  Gordian 
knot  of  difficulties  which  beset  roads  loo  long  to  be  properly 
worked  from  a  single  source  of  current  supply,  say  500  volts,  and 
too  small  or  with  cars  too  scattered  to  justify  sub-stalion  work;  but 
it  is  in  some  respects  a  better  way  to  solve  the  problem  ihan  any 
now  in  voruc.  There  are  difTicultics,  of  course,  but  these  are  for 
Ihc  most  part  imaginary.  Tlicre  is  nothing  sacred  about  a  soo-volt 
pressure.  It  was  adopted  for  a  standard  ten  years  ago,  being  as 
hiKh  a*  il.*  adopters  dared  to  go,  and  great  were  the  dilTiciillics  it 
led  them  into  at  that  time.  Bui  conditions  arc  different  now.  so 
that  were  present  apparatus  by  some  miracle  to  be  swept  away  aii<l 
with  il  thf  .soo-volt  menial  habil  of  Ihc  <itrcpt-railway  engineer,  a 
great  deal  higher  standard  would  probably  be  adopted.  The  ad- 
vantages of  a  high  trolley  vollanc  arc  simplicity  and  low  rust  of 
long  feed*.  Tlic  disadvantages  arc  danger,  difTiriilty  of  insulalion 
and  difficully  of  control.  Probably  no  one  will  dispute  Ihc  advan- 
tages, which  arc  self-evident,  the  doubling  of  the  voltage,  for  ex- 
ample, reducing  the  copper  rcf|iiirrd  tor  Ihc  same  distance  and  loss 
'•y  7.1  per  cent.,  or  allnwing  ihc  same  cars  scattered  over  lines  of 
twice  the  length  and  an  area  four  timet  as  great  lo  be  supplied  with 


The  matter  of  the  danger  of  high  trolley  voltages  has  recently 
been  brought  up  in  Switzerland  in  connection  with  the  proposal  of 
Messrs.  Brown,  Boveri  &  Co.  to  use  750  volts  alternating  on  sev- 
eral three-phase  trolley  lines,  the  conditions  of  which  are  even 
worse  in  some  respects  than  those  of  direct-current  work,  owing 
to  the  fact  that  there  would  be  two  trolley  wires  close  together 
with  a  pressure  of  750  volts  between  them.  To  dispel  the  fears  of 
the  Swiss  Railway  Commission,  advice  was  obtained  of  three  ex- 
perts.' Messrs.  Gisbert  Kapp,  Silvanus  Thompson  and  H.  F.  We- 
ber. The  first  considered  that  7S0  volts  was  no  more  dangerous 
than  SCO,  as  the  latter  had  been  known  to  give  fatal  effects,  and  ar- 
gued that  on  account  of  its  apparent  security  it  was  really  more 
dangerous  than  the  higher  voltage,  which  would  secure  greater  re- 
spect, an  argument  that  would  perhaps  not  appeal  to  American 
workers  on  tower  wagons  who  are  never  seriously  hurt  by  500 
volts,  but  would  be  likely  to  be  by  the  other.  Professor  Thomp- 
son also  considered  that  the  satisfactory  working  of  trolley  pres- 
sures up  to  1500  volts  was  only  a  question  of  careful  engineering. 
The  third  expert  considered  these  high  pressures  perilous,  but 
small  compared  with  the  other  dangers  of  high-speed  railroad  run- 
ning, and  justified  by  the  advantages  which  might  be  derived. 

Insulation  is  not  a  real  difficulty.  Of  course,  more  strain  insu- 
lators would  be  needed  in  the  line  and  more  care  in  the  insulation 
of  the  motors.  For  long-distance  work  the  latter,  however,  are 
generally  of  large  size,  running  double-truck  cars  at  hi.gh  speeds, 
and  the  insulation  is  comparatively  easy  with  the  increased  room. 
To  manage  large  currents  at  these  high  pressures,  the  controllers 
might  require  further  modifications,  but  there  arc  ample  opportuni- 
ties for  quick-break  devices  and  other  improvements  to  solve  this 
problem.  The  greatest  difficulty  would  be  to  obtain  a  system 
whereby  the  same  cars  could  be  run  at  high  voltage  in  interurban 
and  suburban  work  and  at  low  voltage  in  the  city  streets.  On  ac- 
count of  the  desired  diflfercnee  in  speed  the  same  motors  might 
work  well  at  750  or  1000  volts  on  suburban  lines  and  at  500  volts  on 
the  city  streets,  the  only  difficulty  being  with  the  electric  lighting 
of  the  cars,  a  detail  which  might  be  worth  abandoning  on  account 
of  the  advantages  to  be  gained.  Now  that  four-motor  equipments 
arc  coming  into  considerable  use  for  heavy,  long-distance  service 
it  would  be  a  simple  matter  to  arrange  the  motors  in  pairs,  the  two 
of  each  pair  to  be  worked  in  series  on  the  looo-volt  lines  and  in 
multii)lc  on  the  500-volt  lines,  by  means  of  a  single  throw-over 
switch,  the  two  pairs  to  be  worked  together  with  the  ordinary  sc- 
rips-parallel control. 

THE  ENTERTAINMENT  ACCOUNT. 

A  pernicious  custom  apparently  inseparable  from  competition, 
and  one  which  is  perhaps  followed  to  a  greater  extreme  in  the  sale 
of  electrical  apparatus  than  in  any  other  lino  of  transactions,  is  the 
practice  of  treating.  The  prospective  buyer  of  a  boiler,  engine  or 
dvnamo.  his  engineer,  architect  or  agent,  is  transported  about  the 
country  nominallv  to  inspect  similar  installations,  dined  and  wined 
and  made  the  obirrt  nf  an  outrageously  wastcfid  expenditure  of 
money  in  many  other  ways.  Unfortunately,  this  process  in  the  case 
fif  large  orders  is  a  heaper  method  of  obtaining  business  than 
Ihc  use  of  high  grade  material  and  workmnnshin  in  Ihc  construc- 
tion of  the  apparatus.  It  thus  gives  unprincipled  matuifactiirers  an 
advantage  which  must  be  met  by  those  attempting  to  maintain  a 
high  standard  by  similar  tactics,  necessitating  either  an  increase  of 
prices  or  a  deterioration  of  the  riualily.  The  commonsensc  pur- 
chaser must  rcali/c  that  a  maniiraclurer  who  docs  not  stoop  to  such 
I)racliccs  ran  supply  a  better  equipment  at  the  .same  jiricc  with  the 
same  profit  than  the  one  who  spends  a  considerable  |)ercci\tage  of 
the  contract  price  in  "blowing  off"  the  prospective  buyer,  but  more 
often  Ihc  one  Ircntrd  is  an  agent  or  consultant  who  cares  more  for 
this  pt-lty  form  of  bribery  Ihan  he  docs  for  his  employer's  inlcrcsts. 
The  practice  ii  a  dcgrarling  one.  both  morally  and  iiulustrially,  but 
for  its  eradication  w<-  will  probably  have  to  wait  until  the  millen- 
nium. 
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The  Electrical  Equipment  of  a  Dodel  Printing  Establishment. 


BV    GEORGE   A.    DAMON. 

O  even  a  casual  observer  tlie  part 
which  electricity  is  plaj-ing  in  in- 
dustrial movements  is  an  inter- 
esting study.  The  concentration 
of  great  manufacturing  establish- 
ments about  water  powers  and 
the  opening  up  of  vast  suburban 
districts  about  our  cities  by 
means  of  the  rapidly  moving 
electric  car  are  everyday  in- 
stances of  the  influence  of  elec- 
trical development  upon  con- 
stantly changing  industrial  con- 
ditions. Perhaps  less  evident. 
I>ut  none  the  less  important,  are 
the  changes  which  are  brought 
about  by  the  use  of  the  electric 
motor  in  the  operation  of  manu- 
facturing establishments,  a  nota- 
ble example  of  which  is  de- 
scribed below  in  a  reprint,  slight- 
ly abstracted,  of  a  paper  read  before  the  Chicago  Electrical  Asso- 
ciation, November  4,  i8g8: 

There  are  few  instances  where  the  adoption  of  electric  power 
has  led  to  such  a  radical  departure  from  ordinary  methods  or 
where  greater  advantage  has  been  taken  of  the  possibilities  of 
electrical  operation,  than  in  the  model  printing  establishment  of 
the  W.  B.  Conkey  Company,  at  Hammond,  Ind.  The  operation  of 
this  immense  plant  in  its  former  location,  the  centre  of  a  great  city, 
presented  many  disadvantages.  Taxes  were  necessarily  high,  insur- 
ance rates  oppressive,  and  the  cartage  of  raw  material  and  finished 
product  to  and  from  the  depots  through  a  congested  business  dis- 
trict was  slow  and  expensive,  while  its  movement  by  the  railroads 
was  unsatisfactory.  The  mill  construction  of  the  buildings,  their 
location  with  respect  to  surrounding  structures,  and  the  extent  of 
floor  space  employed  made  it  necessary  to  supply  artificial  illu- 
mination to  many  parts  of  the  factory  during  the  entire  period  of 
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The  plant  is  located  on  a  stretch  of  rolling  prairie  land,  and 
the  building  covers  about  four  acres  of  ground  space.  It  is  520  by 
450  feet  in  size,  and  consists  of  but  one  floor,  which  makes  it  possi- 
ble to  pay  especial  attention  to  the  lighting,  and,  as  a  result,  the 
whole  roof  resembles  a  vast  skylight.  The  windows  of  the  root 
are  glazed  with  frosted  glass,  and  are  placed  at  an  angle  looking 
toward  the  north.  Owing  to  the  angle  of  the  roof  the  direct  rays 
of  the  sun  are  kept  out  of  the  building,  which  is  thus  lighted  by  the 
soft  reflected  rays  from  the  northern  sky.  It  would  be  hard  to  con- 
ceive of  a  more  evenly  or  more  thoroughly  lighted  factory  build- 
ing. 

The  arrangement  of  the  power  plant  is  shown  below. 
The  boilers  are  of  the  horizontal  water-tube  type,  with  3472 
square  feet  of  heating  surface  and  60  square  feet  of  grate  sur- 
face per  boiler.  At  the  present  time  two  boilers  are  installed,  and 
the  stack  is  situated  so  as  eventually  to  be  flanked  on  either  side  by 
two  boilers  of  the  completed  battery  of  four.  The  breeching  from 
tlie  boilers  to  the  stack  is  of  sheet  steel. 

The  stack  is  a  self-supporting  steel  chimney  125  feet  high  and  54 
inches  in  diameter  inside  the  gas  flue.  A  unique  feature  of  the 
.slack  is  the  method  used  of  inverting  each  section  so  that  the  top 
end  of  each  section  comes  outside  the  section  immediately  above  it. 
This  prevents  the  soot  washing  through  the  joirtts  and  down  the 
outside  of  the  stack,  as  is  too  frequently  the  case  with  steel  chim- 
neys. 

The  engine,  shown  upon  the  left  end  of  the  row  of  generating  ma- 
chinery, is  an  Iij4-inchand  18-inch  by  30-inch  tandem-compound  non- 
densing  Corliss  engine,  and  runs  at  125  r.  p.  m.  This  "speed  is 
rather  high  for  a  Corliss  engine,  but  indicates  the  tendency  of 
modern  practice  wherfi  the  engine  is  directly  connected  to  a  gen- 
erator. When  properly  designed  there  seems  to  be  little  reason 
why  an  engine  with  releasing  valves  should  not  be  run  at  this  speed, 
and  if  successful  at  this  number  of  r.  p.  m.  we  probably  will  not  be 
satisfied  until  the  speed  is  again  raised.  As  long  as  the  cost  of 
electric  generators  of  a  given  size  increases  in  proportion  as  their 
speed  is  decreased  there  will  be  greater  pressure  brought  to  bear 
upon  engine  builders  to  produce  a  successful  engine  of  the  Corliss 
or  similar  type  running  faster  than  the  ordinary  80  to  100  r.  p.  m. 
For  power  plants  of  this  character  the  Corliss  type  of  engine,  in 
the  minds  of  a  great  many  engineers  and  purchasers,   has  advan- 


Plan  View  of  Powkr  Plant. 
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operation.  The  relative  location  of  the  buildings  made  it  necessary 
to  maintain  two  distinct  plants  for  power,  heat  and  light.  Power 
was  transmitted  from  the  engine  flywheel  to  the  various  machines 
by  means  of  belts  and  rope  drives.  By  actual  tests  fully  45  per 
cent,  of  the  power  delivered  by  the  engine  to  the  main  driving 
shaft,  at  average  load,  was  used  to  run  the  shafting,  and  this  trans- 
mission loss  was,  of  course,  much  larger  at  lighter  loads. 

A  consideration  of  these  disadvantages  led  the  company  to  seek 
a  new  location  with  more  advantageous  conditions.  Hammond 
is  practically  a  suburb  of  Chicago,  being  connected  to  it  by  an 
electric  road  and  six  lines  of  steam  railways.  The  belt  line  makes 
direct  connection  with  fourteen  trunk  lines  centering  in  Chicago. 
A  special  car  leaving  Chicago  every  night  delivers  small  local 
freight  upon  the  shipping  platform  of  the  plant  at  Hammond  every 
morning.  With  the  same  freight  rates  as  formerly,  it  has  been 
found  that  the  cost  and  time  of  handling  shipments  have  been  ma- 
terially reduced  in  the  new  location. 


tages  of  economy  in  steam  consumption  and  low  cost  of  main- 
tenance which  engines  of  the  high-speed  type  do  not  possess.  The 
objection  when  directly  connected  to  a  generator  is  the  cost  of  the 
unit. 

This  engine  is  fitted  with  double  eccentrics  and  governors  on 
both  cylinders,  the  governor  being  of  the  Porter  type.  The 
special  design  of  the  double-ported  admission  valves  permits  a 
quick  cut-oflf,  while  the  operation  of  the  steam  and  exhaust  valves 
by  separate  eccentrics  gives  the  engine  a  long  range  of  cut-off  and 
large  reserve  capacity  for  overloads. 

With  120  pounds  initial  steam  pressure  and  a  back  pressure  of 
three  pounds  the  engine  is  rated  at  160  indicated  horse-power,  and 
is  guaranteed  to  develop  each  indicated  horse-power  hour  on  a  con- 
sumption of  21  pounds  of  steam.  It  has  an  economical  range  of 
power  between  100  indicated  horse-power  and  225  indicated  horse- 
power, but  is  designed  in  all  its  parts  to  operate  continuously  on 
an  overload  of  100  per  cent.,  or  at  320  indicated  horse-power.    Pro- 
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vision  has  been  made  in  the  piping  to  carry  this  overload  by  ad- 
mitting high-pressure  steam  to  the  low-pressure  cylinder. 

The  generators  are  compound  wound,  and  are  designed  to  de- 
liver 100  kw  output  at  225  volts  when  running  at  125  r.  p.  m.  The 
field  frame  is  split  through  the  centre  in  a  horizontal  plane,  so 
that  the  upper  part  can  be  removed.  This  operation  will  not  be 
necessary,  however,  in  case  repairs  are  required  on  the  armature 
windings  or  field  coils,  as  provision  has  been  made  to  slide  the 
entire  armature  frame  parallel  to  the  shaft,  along  cast-iron  foot- 
ings, a  sufficient  distance  to  clear  the  armature. 

The  arrangement  of  machinery  in  the  power  plant  is  shown  on 
page  499.  It  will  be  seen  that  this  plan  calls  for  two  engines  and 
three  generators.  The  second  engine  is  also  a  tandem-compound, 
non-condensing  engine,  but  is  of  the  centre-crank  type,  with  over- 
hanging flywheels.  This  engine  is  of  twice  the  horse-power  of  the 
side-crank  engine;  that  is,  it  can  develop  sufficient  power  to  op- 
erate economically  two  of  the  loo-kw  generators,  though  when 
necessary  it  will  be  able  to  operate  all  three  of  the  generators. 

The  whole  line  of  machinery  is  connected  on  the  "Arnold  sys- 
tem" of  power-station  construction.  In  this  system  each  generator 
armature  is  mounted  in  such  a  way  as  to  be  perfectly  independent 
of  the  remaining  machinery,  and  by  means  of  a  suitable  coupling 
can  be  put  in  operation  or  thrown  out  of  service  at  will.  The  shaft 
upon  which  each  generator  armature  is  mounted  is  made  hollow. 
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capable  of  handling  a  load  of  400  horse-power,  with  a  reserve  unit 
for  operation  in  case  of  accident.  The  provision  for  admitting 
high-pressure  steam  into  the  low-pressure  cylinder  and  the  capa- 
bility of  the  engine  for  standing  an  overload  have  already  been 
mentioned.  By  taking  advantage  of  these  arrangements  the 
smaller  Corliss  engine  can  be  made  to  carry  double  its  rated 
horse-power  and  take  the  load  of  the  larger  engine. 

The  engine  and  generator  foundation  consists  of  a  solid  monolith 
of  concrete  8  feet  deep  and  of  sufficient  width  to  give  ample  footing 
for  the  machinery.  Water-tight  iron  pipes  run  through  this  founda- 
tion and  under  the  cement  floor  of  the  engine-room  to  the  back  of 
the  switchboard  for  the  purpose  of  carrying  the  generator  leads. 
These  leads  consist  of  stranded  rubber-covered  and  braided  lead- 
encased  cables  of  600,000  circular  mils  cross-sectional  area. 

Theswitchboardisof  highly  polishedblack  enameled  slate,  l^  inches 
in  thickness,  with  the  usual  indicating  and  regulating  instruments. 
Separate  omnibus  bars  are  provided  for  the  power  circuits  and  the 
lighting  circuits.  Each  generator  is  furnished  with  two  main 
switches,  by  means  of  which  it  may  be  operated  on  either  the 
light  or  the  power  circuits,  or  upon  both  at  the  same  time. 

Each  feeder  leaving  the  board  passes  through  a  fuse,  the  cut-outs 
being  fastened  in  a  row  upon  a  special. fuse  block  at  the  top  and 
back  of  the  board.  -  From  this  block  the  feeders  pass  directly 
through  the  wall  of  the  engine  room  into  the  factory.     The  power 
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One  of  the  Motor  Controllers. 


so  as  to  allow  a  solid  shaft  to  be  carried  through  it  This  solid 
shaft  is  supported  in  two  independent  bearings  near  its  middle  and 
extends  from  engine  to  engine,  but  under  normal  operating  condi- 
tions it  is  independent  ot  the  engines  and  of  the  generator  shafts 
and  lies  idle  in  its  bearings.  Each  end  of  this  shaft  is  provided 
with  a  suitable  coupling,  so  that  it  can  be  operated  by  either  engine 
or  by  both  working  in  unison.  The  result  of  this  ingenious  ar- 
rangement ot  shaft,  hollow  quills,  bearings  and  couplings,  is  that 
each  generator  can  be  operated  by  more  than  one  engine.  In  a 
plant  arranged  with  direct-coupled  units  this  feature  is  a  decided 
additional  advantage,  for  the  units  can  be  operated  in  much  the 
same  mancr  as  in  a  belted  plant.  Ordinarily  in  a  direct-coupled 
plant  the  crippling  of  a  generator  will  shut  down  its  driving  engine, 
or  if  an  engine  breaks  down  its  generator  must  necessarily  be 
taken  out  of  service. 

The  method  which  has  been  adopted  to  provide  for  an  increas- 
ing demand  tor  power  in  this  plant  may  prove  ot  interest.  At  the 
present  time  engine  No.  1  and  generator  No.  I  liavc  been  installed 
and  are  now  handling  the  load,  A  smaller  50-Uw  high-speed 
unit  is  being  placed  in  position  tor  the  purpose  of  carrying  the 
load  when  the  press-room  is  working  all  night.  It  may  also  be 
used  10  furnish  current  tor  the  lighting  circuits  when  llic  ronibined 
power  and  lighting  load  becomes  too  large  for  the  Corliss  engine 
and  loo-kw  unit.  Eventually,  as  the  load  is  increased  in  size,  engine 
No.  3  and  the  two  additional  generators  will  be  inslallrd,  and  the 
plant  will  then  be  ready  to  furnish  economically  all  drninnds  for 
power  over  a  range  of  from  75  to  s^s  horse-power.     It   will   be 


and  lighting  distributing  systems  throughout  the  plant  arc  inde- 
pendent of  each  other.  In  the  factory  two  main  distributing  centres 
are  located  in  central  positions.  These  centres  consist  of  small 
switchboards  fastened  to  the  wall  and  surrounded  with  a  hardw.ioil 
asbestos-lined  cabinet.  The  main  feeders  are  carried  on  the  under 
side  of  the  iron  roof  truss  on  piircelain  insulators  fastened  to  iron 
beams,  which  are  firmly  bolted  up  against  the  angle  iron  of  the 
roof.  The  distributing  circuits  are  carried  upon  porcelain  insulators 
attached  directly  to  the  under  side  of  the  wooden  roof  beams  and 
above  the  iron  trusses.  All  the  feeders  and  mains  are  thus  installed 
in  the  "open-work"  style  of  construction.  A  workmanlike  job  has 
been  done,  however,  and  the  wiring  presents  a  very  nc.il  appear- 
ance. 

The  leads  to  the  various  motors  and  the  wires  lo  the  are  l:nnps 
and  swilihes  arc  carried  in  iron-armored  insulating  conduit.  In  Iho 
case  of  a  press  mr)tor,  lor  instance,  a  porcelain  cul-oiH  in  a  suitable 
box  is  placed  at  the  lop  of  ;in  iron  cohimii  12  (ret  from  tlie  Moor. 
I-'rom  the  bottom  of  this  cut  out  box  a  single  run  o(  coinliiil  is  led 
down  the  side  of  the  cohiiMii,  ami  thciu-e  along  a  groove  in  the 
door  to  the  motor.  All  the  wiiinn  Mbmit  the  presses,  between  the 
main  switch,  the  controller,  and  tin-  motor,  is  carried  in  iron  eoii- 
diiit  in  such  a  way  as  lo  be  thorouglily  prolcrted  from  ineili.inical 
injury. 

The  lighting  o(  the  pl.inl   is  .iccompli^lK  d  by   inr.ms  of  i-oiisl.inl 
potential  enclosed  arc  lamps.     Experience  has  shown   that   .1   very 
satisfactory  illumination  ran  be  obtained  by  hanging  a  lam|)  in  the 
middle  ot  each  bay  and  from  every  other  root  truss.  This  makes  each 
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lamp  supply  light  to  a  floor  space  29  x  32  feet.  Where  better  illumi- 
nation is  required  lor  any  special  work,  incandescent  drop  lights  are 
placed,  and,  sometimes,  as  upon  the  presses,  portable  incandescent 
lamps  with  an  allowance  of  cord  are  provided  for  work  requiring 
occasionally  a  temporary  light. 

The  arc  lamps  are  controlled  by  double-pole,  220-volt  snap 
switches  carried  on  slate  bases,  securely  attached  to  the  side  of  the 
iron  columns.  The  wiring  to  and  from  the  switches  and  to  the 
arc  lamps  is  run  in  iron-armored  conduit  fastened  to  the  columns 
and  to  the  imder  side  of  the  roof  trusses.  At  every  lamp  opening 
the  conduit  contains  a  tee  branching  down,  and  to  this  tee  is 
screwed  a  short  nipple  carrying  a  hook  upon  which  the  lamp  is 
hung.  By  this  method  of  installation  the  wires  are  entirely  con- 
cealed. Each  set  of  four  lamps  is  protected  by  a  cut-out  placed  in 
a  manner  similar  to  the  ones  protecting  the  motor  leads. 

There  are  installed  in  the  plant  at  the  present  time  a  total  of  95 
motors,  with  a  total  of  321  horse-power. 

The  motors  throughout  are  of  the  Lundell  type,  those  directly  at- 
tached to  the  presses  being  multipolar,  with  a  relatively  large  diam- 


gether,  and  fastened  to  the  floor.  Underneath  the  motor  and  be- 
tween the  legs  of  the  rack  is  placed  the  starting  bo.x,  mounted  on 
a  slate  base,  which  also  contains  the  main-line  switch  and  the  fuses 
for  the  protection  of  the  motor.  Each  box  is  also  provided  with 
an  overload  attachment  which  will  break  the  circuit  in  case  of  an 
excessive  current.  .A-S  a  rule  the  motors  belted  to  a  line-shaft  in  this 
way  are  shunt  wound  and  run  at  a  speed  of  1000  r.  p.  m. 

It  may  seem  strange,  in  view  of  the  admitted  losses  in  line  shaft- 
ing, that  any  shafting  whatever  was  allowed  in  the  plant,  but  when 
the  inefficiency  of  very  small  motors  and  their  comparatively  large 
cost  of  installation  are  considered,  reasons  will  not  be  found  lack- 
ing for  putting  a  limit  on  the  tendency  toward  individual  machine 
driving.  In  some  cases,  such  as  paper  cutters,  smashers  or  em- 
bossing machines,  which  depend  largely  upon  the  inertia  of  their 
moving  parts  to  furnish  the  power  for  their  operation,  a  great  ad- 
vantage is  gained  by  having  a  number  belted  to  a  line-shaft,  and 
thus  operated  by  a  common  source  of  power,  for,  under  such  con- 
ditions, each  machine  gets  the  benefit  of  the  stored  momentum  of 
the  fly-wheels  of  the   entire   line.     .\  case  in  point  is  that  of  six 
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eter.     The  commutator,   like   the   armature,   is   short  and   of  large 
diameter,   with  a  large  number  of  bars. 

There  are  various  considerations  which  usually  determine  in  each 
case  whether  a  motor  should  be  belted,  geared  or  directly  coupled 
to  a  machine,  or  perhaps  indicate  that  the  machine  should  be 
grouped  with  others  of  its  class  and  driven  from  a  common  shaft. 
For  instance,  there  are  certain  classes  of  machinery,  such  as  fold- 
ers, stitchers,  type-setting  and  type-distributing  machines,  etc.. 
which  take  but  a  very  small  amount  of  power,  which  are  each  in 
operation  almost  continuously  and  which  can  be  arranged  in  rows 
convenient  to  a  line-shaft.  There  are  few.  if  any.  advantages  to  be 
gained  by  driving  such  machines  with  individual  motors,  and  espe- 
cially is  this  the  case  when  the  driving  shaft  can  be  placed  below 
the  floor,  as  is  done  in  the  plant  under  consideration.  The  machine 
belts  pass  directly  dow-n  through  the  floor  to  pulleys  carried  upon 
a  shaft  supported  by  floor  stands  bolted  to  planks  in  the  bottom 
of  the  shaft  pit.  This  pit  is  built  with  a  concrete  bottom  and  brick 
side  walls,  and  is  covered  with  the  floor  built  in  sections,  so  that  it 
can  be  removed  for  purposes  of  inspection  and  oiling.  The  shaft 
is  driven  by  a  belted  motor  set  upon  a  stand  at  the  wall  end.  This 
motor  rack  is  made  of  three  by  three  timber,  securely  bolted  to- 


cutters  and  a  book-binding  machine  operated  by  one  S-hp  motor. 
Individual  driving  would  have  required  at  least  seven  l-hp  motors, 
and  the  result  would  have  been  far  from  satisfactory  or  economical. 
On  the  other  hand,  there  are  machines  which  may  take  a  small 
amount  of  power,  but  which  are  in  operation  only  intermittently, 
or  perhaps  cannot  be  conveniently  located  in  positions  to  be  belted 
to  a  line-shaft.  Such  instances  are  found  in  the  electrotype  foundry, 
where  there  arc  numerous  small  machines,  each  with  its  individual 
motor  either  belted  or  attached  by  gearing. 

The  driving  of  the  large  presses,  however,  presents  the  most 
I)roblems.  Here  the  conditions  of  operation  leave  but  little  doubt 
that  individual  motors  should  be  provided.  But  whether  to  belt, 
gear  or  direct  couple  the  motor  to  the  press  is  the  problem.  The 
belted  equipment  is  the  cheapest,  the  easiest  to  buy  and  install,  and 
the  more  convenient  to  repair,  as  an  injured  motor  can  be  quickly 
replaced.  The  higher  speed  at  which  they  run  furnishes  a  certain 
amount  of  inertia  to  carry  the  press  over  the  "centres"  of  each  im- 
pression. The  belted  motor  takes  up  valuable  room,  however,  and 
as  it  must  be  protected  it  usually  presents  an  unsightly  appearance. 
The  geared  motor  can  be  installed  in  most  cases  and  is  an  improve- 
ment Qver  the  belted  type,  though  the  increased  cost  of  its  installs- 
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tion  makes  its  advantage  a  doubtful  one.  The  direct-coupled  motor 
takes  the  place  occupied  by  the  driving  pulleys  of  a  belt-driven 
press,  and  thus  has  the  advantages  of  neatness  and  compactness. 
As  presses  are  usually  built,  the  main  driving  shaft  makes  five  rev- 
olutions to  every  impression,  so  that  a  press  operating  at  1440  im- 
pressions per  hour  requires  a  direct-coupled  motor  running  at  120 
r.  p.  m.  This  slow  speed  means  a  large  and  comparatively  expen- 
sive motor.  Its  armature  must  be  keyed  directly  to  the  press  shaft, 
and  this  often  means  that  the  shaft  of  the  old  press  must  be  taken 
out  to  have  an  extension  welded  upon  it.  The  slow  speed  of  the 
armature  prevents  the  accumulation  of  energy  to  help  the  press 
over  the  centres.  In  spite  of  these  disadvantages,  however,  the  im- 
provement in  the  mechanical  design  of  the  equipment  with  direct- 
coupled  motors  over  the  belted  or  geared  arrangements  and  the 
longer  life  of  the  slower-running  motors  were  thought  to  be  sufTi- 
cient  to  justify  the  extra  investment,  and,  therefore,  motors  directly 
coupled  to  the   forty-eight  presses   were  installed. 

The  control  of  the  press  motors  presents  a  number  of  ditlicuhics, 
and  the  solution  which  has  been  worked  out  in  this  case  may  prove 
of  interest.  A  printing-press  controller  should  have  a  handle  placed 
within  easy  reach  of  the  feeder,  by  means  of  which  the  press  can 


lowest  speed  should  be  50  per  cent,  of  its  highest  speed.  Now,  the 
speed  of  a  short-wound  motor  may  be  varied  in  three  different  ways: 
(i)  resistance  may  bo  inserted  in  series  with  the  armature.  (2)  the 
intensity  of  the  field  magnetism  may  he  changed,  or  (,5)  the  po- 
tential difference  applied  to  the  motor  may  be  altered.  The  first 
method  is  uneconomical  and  unsatisfactory  in  operation,  as  it  re- 
sidts  in  an  unsteady  speed  under  such  a  variable  load  as  is  given 
on  a  printing  press.  The  second  method,  while  more  economical 
than  the  first,  is  limited  in  its  application,  for  the  speed  of  a  motor 
cannot  be  satisfactorily  controlled  in  this  manner  below  the  limit 
of  about  three-quarters  of  its  full  speed.  To  extend  this  range  of 
speed  and  insure  sparkless  operation  at  the  higher  loads  when  the 
field  is  weakened  a  large  and  expensive  motor  will  be  required. 
The  third  method  requires  complicated  generating  machinery  and 
distributing  circuits,  and  if  but  two  voltages  are  used  (one  double 
the  other)  the  system  will  not  secure  the  range  of  speed  desired. 

The  system  of  control  adopted  for  this  plant  combines  the  first 
two  methods.  Between  full  speed  and  75  per  cent,  of  full  speed  the 
speed  variations  are  secured  by  changing  the  field  magnetism.  This 
is  accomplished  by  cutting  in  or  out  sections  of  the  series  field 
winding.     Between  three-quarters  speed  and  one-half  speed  the  va- 
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he  cdiiseniciitiy  Marled  and  stopped.  In  case  of  a  failure  of  the 
current  from  any  cau»c,  the  contrtdlcr  should  be  automatically  re- 
leased so  as  to  return  lo  the  "off"  position.  It  should  have  a  lock- 
inK  attachment  .to  that  the  pressroom  foreman  can  adjust  the  press 
((jr  a  certain  number  of  impressions  per  hour,  an<l  then  leave  its 
operation  lo  the  feeder.  This  locking  device  should  not  interfere 
with  the  Mopping  or  .slarling  fif  the  press,  hut  shoulfl  insure  that 
while  the  press  is  in  operation  it  will  \>v  running  at  the  prede- 
termined speed.  With  ordinary  electric  press  controllers  llic  con- 
venience with  which  the  feeder  can  change  the  speed  of  his  motor 
is  a  temptation  to  "sfildier"  when  not  working  directly  uniler  the 
eye  of  the  foreman.  The  controller  should  provide  for  al  least  two 
hack-iip  speeds,  and  should  have  a  handle  on  the  side  o(  llie  press 
opposite  the  feeder,  by  means  f)(  which  the  press  can  be  run  slowly 
ill  either  direction  in  "make-ready"  operations. 

The  most  important  rc(|uiremenl.  however,  is  to  secure  a  wide 
range  of  speeds  for  the  press.  For  instance,  it  is  sometimes  de- 
sirable to  he  able  lo  operate  »  press  at  a  numher  of  speeds  ranging 
biiwioM  trxjo  and  2000  impressions  per  hfiur.  This  means  thai  the 
iii't'T  ■.hoiild  he  controlled  between  R4  and  1O8  r,  p.  tu.,  or  that  its 


ri<jus  steps  are  secured  by  insL-ning  resislance  in  the  annalmo  cir- 
cuit. Three-quarters  speed  is  taken  as  the  average  or  iim-mal  speed 
of  the  press,  and  at  this  point  all  series  field  coils  are  cut  onl,  and 
the  motor  is  operated  as  a  straighl  shunt  machine  with  no  resistance 
ill  series  willi  its  arnialure.  In  this  way  the  main  controller  iini- 
vides  for  ten  variations  in  speed,  five  of  which  are  secured  I>y  anna 
lure  resistance  and  lisr  by  liild  i-onnnnl.ilinii.  :\ii  auxiliary  re- 
sislance bo.\  is  placcci  iiH  ihi'  mnliir  ur  adjusling  side  of  ihe  press, 
by  means  of  which  leii  addilii>iial  speeds  can  br  Mbiaiiuil  Iniuciii 
any  two  of  the  main  coiilroller  speeds,  so  ib.ii  ihi^  nulhnil  o(  con 
Irol  secures  100  differi'iil  speeils,  ami  it  i-.  ihirrlnre,  possilile  to 
operate  the  press  with  a  fine  adjuslineiil  and  always  .il  ibe  hij;hesl 
rale  which  Ihe  character  of  Ihe  work  will  permit. 

The  diagram  of  the  coiitniller  coiineclions  is  shown  on  page  .SOO, 
as  well  as  Ihe  conslriictioii  of  the  main  controller.  The  steel  rod 
passing  down  froiii  (he  h.indle  ,il  the  left  of  Ihe  press  feeder,  h'ig. 
.1,  operates  the  coiilacl  arms  by  iiieaiis  nf  a  bevel  gear.  These  anus 
carry  carbon  brushes,  and,  passing  over  Ihe  segments,  cut  m  "i  mmi 
arnialure  resislance  and  series-field  wiinlings.  The  icmt.ul  aims 
arc  held  In  n  seini-cireular  casl-iroii  ciniiicclinii   which  cuiilaiiis  u 
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series  of  small  holes  corresponding  to  the  iiuniher  of  speeds  secured 
hy  the  controller.  Pivoted  at  the  centre  is  a  movable  arm  fitted 
with  a  handle  and  pin  which  can  be  made  to  enter  any  one  of  the 
ten  holes.  When  the  current  is  turned  on  and  the  controller  re- 
volved, this  arm  moves  around  until  it  engages  a  pawl  operated  by 
an  electromagnet.  .\s  long  as  the  current  is  passing  through  the 
motor  this  magnet  holds  the  controller  in  position,  but  it  will  release 
the  arm  as  soon  as  the  current  is  interrupted,  and  a  strong  spiral 
spring  on  the  controller  rod  immediately  brings  the  arm  back  to 
the  "off"  point.  The  "automatic"  low-voltage  release  is  thus  se- 
cured, while  the  locking  feature  is  obtained  by  means  of  the  mov- 
able arm,  which  can  be  set  at  any  hole  corresponding  to  any 
desired  speed.  The  hole  corresponding  to  the  normal  speed 
is  marked,  and  the  press  is  usually  operated  on  this  point. 

On  the  right  of  the  feeder  is  placed  a  small  panel  board  contain- 
ing the  main-line  switch,  a  circuit  breaker  and  fuses  for  protecting 


bother  him  only  at  long  intervals,  and  at  tins  point  he  leaves  it. 
Practically,  then,  the  motor  must  be  protected  by  fuses  which  can- 
not be  adjusted.  These  fuses  are  of  the  enclosed  cartridge  type 
and  are  placed  in  both  sides  of  the  circuit,  one  being  located  on 
either  side  of  the  main-line  switch  upon  the  panel  board.  The  ap- 
pearance of  the  controller  and  panel  board  can  be  seen  on  the  press 
in  the  foreground  of  the  picture  presented  on  page  501. 

By  means  of  a  lever  and  arm  which  pass  through  the  bottom 
part  of  the  press  the  controller  can  be  operated  from  the  opposite 
side  and  the  press  can  be  run  slowly  in  either  direction  in  "making 
ready,"  without  tugging  at  a  belt  or  without  the  assistance  of  the 
feeder.  Push-buttons  are  located  at  convenient  places  about  the 
press  frames,  with  circuits  connected  so  as  to  shunt  the  "automatic" 
magnetic  release  attachment,  and  thus  the  press  can  be  quickly 
stopped  from  any  one  of  a  number  of  points  in  case  of  accident. 

It  is  needless  to  point  out  that  such  a  model  printing  establisli- 


Motor-Drive.n  Cottkell  Pkess  with  Automatic  Feeder. 


the  motor.  The  switcli  is  of  the  "tumljler"  type,  and  is  coniu-cted 
so  that  when  thrown  up  it  connects  the  motor  ready  for  operation. 
When  this  switch  is  opened  an  extension  of  each  blade  makes  a 
contact  with  the  lower  clips  so  as  to  connect  the  shunt  fields  of  the 
motor  across  a  non-inductive  resistance,  providing  a  path  for  the 
field  discharge  and  thus  avoiding  the  danger  of  a  puncture.  The 
circuit  breaker  is  adjustable  through  a  wide  range,  and  is  of  the 
"time  limit"  type.  In  this  type  the  acting  magnet  is  shunted  by  an 
exposed  coil  of  high-resistance  wire.  If  an  excessive  current  exists 
for  a  length  of  time,  the  shunted  current  flowing  through  this  ex- 
I)osed  coil  heats  the  wire  and  thus  sends  a  larger  proportion  of  the 
current  through  the  magnet  windings  and  the  circuit  breaker  acts. 
Momentary  currents,  such  as  occur  upon  starting  the  motor,  or 
when  it  is  loaded  heavily  for  an  instant,  arc  not  supposed  to  open 
the  circuit  breaker.  Unfortunately,  the  feeder  .soon  discovers  that 
the   circuit   l)reaker  can   be  adiusled   to   such   a   p<iint   lh.it     it     will 


mcnt  as  has  been  described  would  have  been  impossible  witli  the 
old  method  of  transmitting  power  by  means  of  belts  and  shafting. 
The  successful  operation  of  this  plant  is  such  an  emphatic  argument 
in  favor  of  the  electrical  method  of  operation  that  it  may  be  well 
worth  while  to  review  briefly  the  advantages  which  have  been 
secured. 

The  light  throughout  the  plant  is  entirely  unobstructed  by  belts, 
so  that  during  the  day  full  benefit  is  secured  of  the  ideal  skylight 
method  of  lighting,  while  at  night  the  operators  are  not  annoj'ed 
by  shadows,  and  the  amount  of  artificial  illumination  required  is  a 
minimum. 

The  predominating  idea  in  the  arrangement  of  the  entire  plant 
has  been  to  secure  convenience  in  operation,  and  the  designers  of 
the  plant  have  not  been  hampered  with  the  necessity  of  concen- 
trating the  machinery  near  the  source  of  power  or  of  arranging  it, 
in  all  cases,  convenient   to  long  lines  of  shafting. 
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The  elimination  of  overhead  power-transmitting  devices  not  only 
takes  avvay  the  danger  of  moving  belts  and  revolving  pulleys,  but 
improves  the  appearance  of  the  plant,  and  this  is  certainly  appre- 
ciated by  the  employees,  who  take  pride  in  the  neat  appearance  of 
their  workrooms. 

Without  overhead  belts  and  pulleys  keeping  the  dust-laden  at- 
mosphere in  constant  agitation,  there  is  much  less  waste  of  stock 
spoiled  by  dripping  oil  or  falling  dirt— an  advantage  which  it  takes 
a  printer  to  appreciate  thoroughly. 

The  arrangement  of  th-e  plant  over  a  large  area  instead  of  in  floors 
one  above  another,  with  belts  passing  from  floor  to  floor,  secures 
lower  insurance  rates.  The  wires  running  from  the  engine  room 
to  the  departments  when  once  installed  require  no  further  atten- 
tion. One  department  may  be  operated  overtime,  while  the  re- 
mainder of  the  plant  is  at  rest.  The  lighter  the  load  the  more  effi- 
cient become  the  transmitting  circuits,  while  the  opposite  is  true 
with  belts  and  pulleys.  The  number  of  units  in  operation  in  the 
engine  room  can  be  varied  to  suit  the  changing  demand  for  power, 
and  thus  secure  an  economy  which  is  impossible  with  one  large 
engine  belted  to  a  main  driving  shaft. 

The  absolute  control  of  the  presses,  with  their  easy  and  conven- 
ient manipulation,  when  "making  ready,"  and  their  wide  range  ol 
speed,  allowing  them  to  be  run  at  their  fullest  capacity,  has  a  great 
influence  in  increasing  the  output  of  the  plant.  When  a  machine 
is  not  in  operation  it  is  immediately  shut  down  and  there  are,  there- 
fore, no  "stand-by"  losses  outside  of  the  engine  room. 

The  most  important  advantage,  however,  is  the  saving  in  fuel. 
The  result  of  the  operation  of  the  new  plant  is  that  only  about  one- 
third  of  the  amount  of  coal  is  burned  that  was  required  before  the 
move  was  made.  A  part  of  this  saving  must  be  attributed  to  the 
design  of  the  power  plant,  with  its  modern  equipment,  so  that  just 
how  much  economy  has  been  gained  by  the  operation  of  the  purely 
electrical  part  of  the  plant  cannot  be  definitely  determined. 

The  Corliss  engine  was  furnished  by  the  Atlas  Engine  Company; 
the  motors  by  the  Sprague  Electric  Company;  the  motor  con- 
trollers and  starting  boxes  by  the  Cutler-Hammer  Manufacturing 
Company,  and  the  switchboard  and  wiring  by  the  Western  Electric 
Company.     George  C.  Nimmons  was  the  architect  of  the  building. 
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Bion  J.  Arnold  cnnsiiltinpr  electrical  and  mechanical  eiiKineer,  and 
Thomas  Slicclian  mcclia'nical  .iiipcrintcndcnl.  Mucli  of  llic  .iuccc.ih 
of  the  enterpri.ic  is  due  to  the  energetic  management  of  the  president 
of  the  company,  W.  B.  Conkcy. 


The  Belfast  Municipal  Electric  Plant. 

The  new  Belfast  municipal  station,  although  on  the  boundary  of 
the  present  area  of  supply,  is  very  centrally  situated  as  regards 
Belfast  as  a  whole,  and  will  ultimately  become  a  true  central  sta- 
tion. It  is  very  conveniently  situated  on  the  River  Lagan,  ena- 
bling the  condensing  plant  to  be  used  without  difficulty,  and  facili- 


Electrotyping   Room,    Conkey   Printing   Pl.ant.     Electrotypi.ng 
Motor-Generator  in  Background. 

tating  supply  of  fuel  and  materials.  The  ultimate  capacity  of  the 
buildings  that  can  be  erected  on  the  land  acquired  for  this  sta- 
tion is  20,000  horse-power,  but  the  present  buildings  are  capable 
of  housing  only  10,000  horse-power.  The  following  description  and 
illustrations  are  taken  from  the  London  "Electrician." 

Owing  to  the  soft  and  marshy  nature  of  the  subsoil  at  Belfast, 
the  buildings  have  been  erected  on  piles,  no  less  than  1200  havin.g 
been  driven  for  the  building  and  154  for  the  chimney  stack,  which 
is  17s  feet  in  height  and  has  a  diameter  at  the  base  of  25  feet,  the 
internal  diameter  of  the  flue  being  13  feet.  The  buildings  through- 
out are  of  fireproof  construction,  the  floors  being  of  concrete  and 
steel.  The  paving  of  the  battery-room  floor  is  of  vitrified  tiles  em- 
bedded in  cement,  the  joints  being  afterward  run  w'ith  pitch,  this 
having  been  found  to  serve  best  for  the  purposes  of  a  battery  room. 
The  ground  floor  is  occupied  by  the  engine  house,  the  boiler  house 
and  accessories,  the  battery  room  and  various  offices.  Tlie  boiler 
house  and  engine  hou^e  are  each  200  feet  in  length,  the  latter  teing 
64  feet  wid-;  and  tlie  former  40  feet  wide.  Both  are  very  spacious, 
lofty  and  well  lit,  the  roof  in  each  being  carried  by  light  steel 
trusses.  When  coniplclely  equipped,  the  present  boiler  house  will 
contain  ten  Lancashire  boilers,  each  ,30  feet  in  length  by  8  feet 
diameter,  but  three  only  are  at  present  erected  and  a  fourth  is  be- 
ing put  in.  Two  of  these  boilers  are  fitted  with  mechanical  stokers 
of  the  Bennis  and  Proctor  types,  and  the  third  is  at  present  ar- 
ranged for  hand-liring.  By  this  arrangement  the  relative  merits 
•  jf  hand-firing  and  the  various  systems  of  mechanical  stoking  can 
be  carefully  watched  by  the  chief  engineer,  and  the  decision  ulti- 
mately arrived  at  as  to  which  is  the  best  adapted  to  local  condi- 
tions.   Welsh  small  coal  is  usually  burned. 

At  the  end  of  the  boiler  room  there  is  a  large  economizer,  con- 
sisting of  216  tubes,  the  scrapers  of  which  are  worked  by  a  small 
electric  motor.  The  coal  bunkers  extend  the  length  of  the  builer 
house,  and  are  arranged  so  thai  they  can  be  worked  with  helical 
conveyors  anrl  elevators  for  feeding  the  mech.inical  stoker  hop- 
pers. At  present  these  hoppers  are  filled  by  hand.  The  pump 
room  adjoins  the  boiler  house,  and  is  extremely  well  arranged.  It 
is  e(|uippe<l  with  steam  and  direcl-geared,  motor-driven  pumps, 
arranged  on  a  duplicate  (eed-walcr  system,  the  pipes  being  so  de- 
signed that  the  feed  can  take  place  cither  through  the  economizer 
iir  direct  to  the  Ixiilers.  I'".acli  boiler,  which  works  at  180  pounds 
pressure  and  has  been  tested  to  270  pounds,  feeds  steam  into  a  du- 
plicate system  <>(  steam  mains,  rarri<-d  by  lie  rods  fmm  brackets 
fixed  in  the  walls  <>r  suspemlrd  from  the  roof.  The  connection  to 
each  engine  consists  of  a  Y -piice  provided  with  "top  v.ilves.  and  the 
boilers  have  two  junction  valves  with  a  .s-incli  branch  to  each  main. 
The  piping  is  of  lap-wcldcd  mild  steel,  the  (binges  of  wrought  steel 
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being  welded  on.     Copper  expansion  bends  are  provided  to  allow  conveniently  be  used  for  driving  electric  tramways  on   llie  trolley 

for  changes   in  length.     Each   boiler  has   three   safety  valves,   and  system,  but  at  present  there  is  no  definite  scheme  of  electric  trac- 

the  valve  equipment  throughout  is  on  the  HopUinsou-patent  par-  tion  in  Belfast. 

allel-slide  principle.  1"  addition  to  the  generating  sets    the  engine  house  is  at  pres- 

The  present  equipment  of  the  engine  house  consists  of  three  sets  ent  equipped  with  motor  generators  and  boosters  on  the  Cromp- 
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of  continuous-current  steam  dynamos,  the  steam  engines  being 
built  by  Messrs.  Belliss  &  Co.  and  the  dynamos  by  Messrs. 
Thomas  Parker  (Limited).     A  fourth  set  is  in  course  of  erection. 


The  Lancashire  Boilers  and  Mechanical  Stokers. 

Two  of  the  Belliss-Parker  sets  consist  each  of  a  Belliss  engine 
placed  between  two  SO-kw  balancing  dynamos  direct-coupled  on 
one  shaft.     Tliese  run  at  a  speed  of  380  r.  p.  m.,  and  have  a  voltage 
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ton  principle,  these  being  used  either  for  balancing  on  the  three- 
wire  mains  by  boosting  the  feeders,  or  for  charging  the  cells. 
At  one  end  of  the  machine  room  there  is  a  spacious  and  well- 
equipped  switchboard  gallery,  from  which  a  splendid  view  of 
the  machinery  room  can  be  obtained.  The  board  is  at  present 
equipped  for  six  feeders,  eight  generators,  and  the  boosters,  mo- 
tors, generators  and  three-wire  batteries.  The  panels  are  of  en- 
ameled slate,  7  feet  6  inches  high,  the  width  varying  from  2  feet  8 
inches  to  3  feet  3  inches.     The  framework  of  the  switchboard  is  of 
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v.->riable  from  -0  to  ,,0  volts.     Tl,e  larger  set  consists  of  a  single  steel,   with   teak   mouUIings   between   the   panels      A   ■unel    feature 

1      e    ra  k     ngim.    coupled  direct  to  a  200-kw  continuous-current  of  the   switching  arrangements   is  the   mtroducfon   of  mechanical 

v,  amo    LTble  of    de  iveriug    from    440    to     500    volts.     When  gear  in  place  of  electrically  conuectmg  the  wires  for  the  regulating 

rd  at  X   i  g  Ir  pressure  of  ,00  vols  these  gener.Uors  might  resistances.     A  similar  method  o.  control  ,s  m  use  for  the  regula- 
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tor  end-cells  of  the  battery,  for  the  purpose  of  regulating  the  bat- 
tery pressure  in  charging  and  discharging. 

The  battery  room  is  on  the  lower  level  immediately  behind  the 
switchboard,  and  controlling  shafts,  operated  from  the  switch- 
board, pass  down  through  the  floor  to  the  regulating  switch  on  the 
battery  room  wall.  The  battery  room  is  at  present  only  equipped 
with  one-half  of  its  possible  storage  capacity — viz.,  with  two  bat- 
teries each  of  130  E.  P.  S.  cells  of  the  Faure-King  type.  The  nor- 
mal capacit}'  of  these  cells  is  500  ampere  hours  for  five  hours,  but 
they  are  capable  of  developing  300  amperes  for  one  hour's  dis- 
charge. Overhead,  throughout  the  battery  room,  are  a  nurnber  of 
movable  contact  connectors,  by  means  of  which  any  cell  may  be 
milked  from  the  hospital  cells.  The  electrical  connections  for  this 
operation  are  clearly  shown  in  the  illustrations.  The  ingenious 
but  apparently  impracticable  system  of  telescoping  the  electrical 
connections  of  the  batteries  for  the  purposes  of  regulation  has  been 
abandoned.  This  method  was  introduced  by  Professor  Kennedy 
into  the  old  station,  but  it  has  been  found  that  the  irregularity  of 
charging  and  discharging  the  overlapping  cells  is  more  marked  in 
such  an  arrangement  than  with  the  ordinary  end  connector  con- 
tacts. At  present  there  are  forty-five  end-cells  on  each  battery. 
these  being,  in  each  case,  at  the  middle  wire  or  inner  end  of  the 
battery.  Thus,  ninety  cells  in  series  are  regulator  cells,  and  these 
may  be  charged  up  independently  of  the  other  cells  in  the  battery 
by  means  of  a  local  circuit,  the  current  coming  from  one  of  the 
motor-generators  running  at  a  low  pressure.  While  the  two  main 
batteries,  therefore,  are  working  on  the  feeders  or  general  supply. 
the  out-of-use  regulator  cells  may  be  charged  up  to  their  proper 
limit.  This  arrangement  is  found  to  work  much  more  smoothly 
and  satisfactorily  than  the  telescope  system. 

Distribution   from  the  new   station   is  on  the  three-wire   contin- 


the  Belfast  soil  this  has  not  proved  successful,  and  no  more  strip 
has  been  put  in.  There  are  short  lengths  of  lead-covered,  ar- 
mored three-core  cable,  but  the  cables,  as  a  rule,  are  of  single  core, 
the  feeders  varying  from  0.2  to  0.525  square  inch  section,  the  mains 
being  0.2  square  inch  on  the  outers  and  o.i  square  inch  on  the  mid- 


Rear  View  of  the  Switchboard. 


Interior  ok  Pumi'  Rih.m. 

uoiis-currcnl  l<iw-prcfi»urc  system,  wliicli  li.is  been  selected  with  .1 
view  10  the  combined  Wfirking  of  the  two  stations  over  an  extend- 
ed area.  In  the  early  days  of  electric  IlKhlinx  a  certain  amoiin* 
of  bare  strip  was  laid  down,  but  owing  to  the  marshy  nature  ot 


die  conductor,  excepting  on  very  long  lines,  where  0.2  square 
inch  section  middle  conductor  is  put  in.  Of  main  cables,  no  less 
than  30.000  feet  of  roadway  frontage  have  been  put  in,  and  there 
are  in  all  some  250,000  feet  of  single  duct.  Practically  the  whole 
of  the  drawn-in  cable  is  carried  in  Doulton  conduits  of  the  stand- 
ard type,  with  either  two.  tiiree  or  six  rectangular  ducts,  each  254 
inches  square.  On  account  of  the  softness  of  the  soil  in  which 
these  are  laid  the  joints  have  had  to  be  specially  strengthened  by 
means  of  a  locked  cover  and  chair  specially  desi.gned  for  the  pur- 
pose, this  being  of  cast  iron  pieces  clamped  together  and  bolted 
in  position.  The  interior  of  the  joining  pieces  is  recessed,  and  the 
upper  piece  is  provided  with  an  aperture  through  which  is  iiourcd 
a  lapid-setting  bituminous  compound,  which  entirely  surrounds 
the  ends,  but  is  prevented  from  entering  the  ducts  by  mandrils, 
one  of  which  is  inserted  into  each  duct  while  the  joint  is  being 
made.  Thus  perfect  continuity  is  secured  throughout  Ihe  duct, 
while  the  bolted  covers  and  chair  give  ample  rigidity  to  the  con- 
duit to  enable  it  to  withstand  a  subsidence  of  the  soil.  Branch 
cov'pling  connections  are  provided  for  in  the  following  manner: 
.'\t  suitable  intervals  in  tlie  line  of  conduits  special  lengths  arc 
laid  which  are  grooved  during  manufacture  in  such  a  way  that, 
wliile  strength  is  preserved,  a  longiludinal  division  can  be  made  by 
means  of  a  chisel  when  desired.  When  a  T-connection  is  re(|uired 
the  upper  portion  of  the  split  length  is  detached,  giving  access  to 
the  cables.  The  cable  joints  having  been  completed,  a  junction 
cover,  made  for  the  purpose,  is  substituted  for  the  piece  which  has 
been  detached.  This  cover  is  fitted  with  a  cast  iron  socket-piece 
to  take  the  service  pipe.  Details  of  the  service  box,  as  applied 
to  a  six-way  conduit,  arc  shown  in  an  accompanying  illustration. 
It  may  be  interesting  to  stale  that  the  most  distant  point  at  pres- 
I  lit  supplied  with  current  is  2'/)  miles  from  the  new  generating  sta- 
tion. 

Dating  from  July  1  '•'I'-t  the  ch.irges  for  lighting  were  the  ei|iiiv- 
alenl  of  14  cents  per  hour  for  the  lirsl  one  and  one  half  hours' 
average  total  used  on  the  consumers'  maximum  demand,  and  .) 
rents  per  kw  hour  afterward.  A  special  price  of  10  cents  per  kw  hour 
is  inaile  for  churches  and  other  places  of  worship.  For  power  ;ind 
lieatiiig  purposes,  the  charges  arc  8  cctils  per  kw  Imnr  lor  lln-  first 
one  and  one-half  hours,  and  ^Vi  cents  per  kw  hour  afterward.  Mr. 
McCowcn  has  devised  a  very  serviceable  and  effective  system  of  hir- 
ing out  motors,  the  motors  being  acliially  siipi)licd  by  the  electricity 
rieparlmeiil.  Tlie  charges  for  lliis  service  range  from  an  ammal 
rental  of  $12.30  for  a  J/j-hp  motor  lo  |6o  for  a  10  lip  motor.  Meier 
rcnials  range  from  fw  cents  per  tpi.irirr  for  10  ainpires  up  to  $3.60 
per  (luartcr  (or  500  amperes. 
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By  Carl   Hering. 


Dynamos,  Motors  and  Transformers. 

COMMUTATOR  DESIGN.  Matthews.  Loud.  ■'Elec.  Rev.," 
Oct.  21. — An  article  on  commutator  design,  in  which  he  enumer- 
ates and  discusses  six  causes  of  sparking,  with  special  reference  to 
the  last  three,  which  are:  Faulty  construction  of  the  cominutator, 
bad  connections  and  too  small  a  commutator.  He  enumerates  the 
conditions  of  a  sound  commutator,  referring  chiefly  to  the  mechani- 
cal construction:  he  claims  that  in  all  commutators  the  method  of 
holding  the  various  segments  together  is  far  from  being  a  sound 
mechanical  construction:  fibre  washers  at  the  ends  of  the  com- 
mutator are  the  worst  materials  possible;  he  claims  that  the  only 
proper  material  is  pressed  mica  and  micanite. 

POLYPHASE  MOTORS.  Hanappe.  "E'Eclairage  Elec," 
Oct.  15. — A  continuation  of  his  long  article,  in  which  he  studies  the 
action  of  such  motors  in  detail.  The  article  does  not  admit  of  be- 
ing abstracted. 


Lights  and  Lighting. 

NERNST  INCANDESCENT  LAMP. —  "Zeit.  f.  Elektro- 
chemie,"  Oct.  20. — A  brief  description  of  a  device  of  Deri  for  pro- 
ducing the  heat  which  is  necessary  in  the  Nernst  non-conductmg  fil- 
ament, in  order  to  make  it  a  conductor.  The  Nernst  filament  con- 
sists of  a  body  which,  when  cold,  is  a  non-conductor,  but  which 
after  being  heated  becomes  a  conductor.  He  accomplishes  this  by 
means  of  a  filament  inside  of  the  other,  whose  resistance  is  so  high 
that  a  current  passing  through  it  will  generate  sufficient  heat  to 
warm  up  the  body  surrounding  it  to  the  necessary  temperature. 
This  inner  filament  is  made  of  a  mixture  of  a  refractory,  non-con- 
ducting material  or  of  a  conductor  of  the  second  class,  with  metal 
or  graphite,  the  materials  being  finely  pulverized  and  intimately 
mixed;  the  material  is  made  plastic  and  then  pressed  into  rods  and 
filaments.     Nothing  is  said  of  practical  tests. 

NON-INTERCHANGEABLE  LAMP  SOCKETS.— "L'En- 
crgie  Elec,"  Oct.  i. — A  brief,  illustrated  description  of  a  lamp 
socket  made  in  France,  the  object  of  which  is  to  prevent  a  con- 
sumer, who  pays  according  to  the  number  of  lamps  installed,  from 
taking  out  a  lamp  and  replacing  it  by  one  of  a  higher  candle  power. 
The  socket  is  made  on-  the  principle  of  a  bayonet  joint,  but  there 
are  three  pins  and  corresponding  slots,  the  relative  distances  be- 
tween them  being  diflferent  in  lamps  of  diiiferent  candle  power, 
thus  preventing  a  lamp  from  being  inserted  in  a  socket  made  for 
another  one;  the  sockets  are  made  for  5,   10,   16  and  32  cp  lamps. 


FIRE-FLY  LIGHT.  Broomall.  "Sc  Am.,"  Nov.  5.— A 
short  article  giving  a  summary  of  what  is  known  on  this  subject. 
This  light  contains  photographic  rays,  which  will  pass  through  alu- 
minum, cardboard  or  copper  plate;  the  rays  are  capable  of  reflec- 
tion and  probably  refraction  and  polarization;  this  indicates  the 
presence  of  rays  belonging  to  the  ultra-violet  class,  and  if  this  is  so 
they  are  probably  the  same  as  the  rays  emitted  by  uranium,  known 
as  Becquerel  rays;  besides  these  invisible  photographic  rays  it  con- 
tains ordinary  light  rays.  The  organ  producing  them  consists  of  a 
pale,  transparent,  superficial  layer  wdiich  gives  off  the  light,  and  a 
deep  opaque  layer  whose  function  is  not  obvious;  the  ultimate 
branches  of  the  tracheae  or  air  tubes  are  distributed  through  this 
apparatus,  as  are  also  nerve  fibres.  Carbonic  acid  extinguishes  the 
light  and  oxygen  intensifies  it,  which  points  strongly  to  the  theory 
that  the  light  is  the  result  of  some  form  of  slow  combustion,  and 
the  probabilities  indicate  that  fats  and  some  form  of  free  phos- 
])horus  are  the  active  agents.  The  luminous  organs  retain  their 
power  after  death  and  even  after  desiccation  and  subsequent  moist- 
ening; there  seems  to  be  no  reason,  therefore,  to  adopt  the  theory 
that  we  have  to  deal  with  any  direct  transformation  of  vital  into 
radiant  energy;  the  most  probable  explanation  is  that  it  is  the  re- 
sult of  slow  combustion;  but  there  still  remains  to  be  explained  why 
this  combustion  produces  extreme  ultra-violet  rays,  while  other 
forms  of  combustion  do  not. 

Power. 

SHOREDITCH  DUST  DESTRUCTOR.  Baker.  Lond. 
"Elec."  and  "Elec.  Eng.,"  Oct.  21. — A  communication  making 
some  deductions  from  the  authorized  and  audited  accounts  of  the 
vestry  and  claiming  that  the  statements  of  the  vestry  clerk  in  his 
icport  are  not  borne  out  by  the  figures  in  the  authorized  accounts, 
and  are  consequently  misleading.  According  to  the  clerk's  report 
there  is  a  net  profit  of  over  $6000  at  the  end  of  nine  minths;  the 
present  writer  finds  instead  a  total  loss  of  about  $7000.  the  greater 
part  of  which  is  chargcahlc  to  the  dcslruclor  system  and  represents 
the  excess  of  the  cost  of  the  disposal  of  the  refuse  above  the  cost  of 
the  old  system.  He  does  not  mean  to  infer  from  this  that  all_  de- 
structors will  be  financial  failures,  as,  on  the  contrary  he  thinks 
this  plant  shows  glaringly  the  faults  which  may  be  remedied,  and 
that  .16  cents  per  ton  for  the  disposal  of  the  refuse  without  clinkers 
may  be  achieved,  this  figure  having  been  recently  reached  in  St. 
Pancras. 


ELECTRIC  PLOWING.—  Elek.  Zeit.,"  Oct.  20.— An  edhorial 
in  which,  after  briefly  referring  to  the  difficulties  in  making  a  proper 
comparison  with  steam  plows,  a  brief  description  is  given  of  the 
Dahlwitz  plant  at  Hoppegarten.  The  central  station  has  a  capacity  of 
60  horse-power,  an  alternating  current  of  1000  volts  being  used  for 
lighting  and  a  continuous  current  of  500  volts  for  power  purposes; 
this  general  application  of  electricity  is  one  reason  why  the  whole 
plant  is  commercially  satisfactory.  During  the  year  625  hectares 
are  plowed  at  a  cost  of  12.5  marks  (about  $3.12)  per  hectare,  which 
is  considerably  cheaper  than  with  steam  plows.  The  plow  is 
worked  by  means  of  a  cable,  which  passes  across  the  field  and  back, 
the  plow  being  attached  to  it;  the  cable  is  wound  up  on  one  drum 
and  unwound  from  another.  The  depth  of  the  furrows  was  from 
20  to  25  cm  (8  to  10  inches),  and  the  width  is  130  cm  at  a  speed  of  i 
metre  per  second;  the  consumption  of  current  at  the  central  station 
was  between  30  and  50  amperes  at  500  volts. 

KERKA  WATER  POWER  PLANT.  Giovaninelli.  "E'Eclair- 
age Elec,"  Oct.  15. — The  conclusion  of  the  description  of  this  pro- 
posed plant  (see  "Digest"  last  week).  He  discusses  the  economi- 
cal features. 


ELEVATOR  EQUIPMENT  FOR  UNDERGROUND  RAIL- 
\VAY. — "Eng.  News,"  Nov.  3. — A  long  article,  accompanied  by  a 
double-page  plate  and  various  other  illustrations,  describing  the 
electric  elevator  equipment  for  the  Central  London  Underground 
Railway.  This  equipment  is  to  be  installed  by  an  American  com- 
pany (the  Sprague  Electric  Company),  and  is  said  to  be  much  the 
largest  elevator  equipment  ever  contracted  for;  it  is  now  being  in- 
stalled. 

ELECTRIC  POWER  IN  MINING.  McGhie.  "Cassiers' 
Mag.,"  Nov. — A  short  article  calling  attention  to  the  very  rapid 
progress  made  recently  and  to  the  advantages  of  using  electrically 
driven  machinery  of  various  kinds.  The  article  is  accompanied  by 
a  large  number  of  illustrations  and  brief  descriptions. 

TWO  AND  THREE  PHASE  SYSTEMS  COMPARED. 
Stewart.  "El'ty."  Nov.  2;  reprinted  from  Lond.  "El'ty." — A  short 
article  discussing  the  question  under  what  circumstances  it  is  de- 
sirable to  choose  a  two  or  three  phase  system  for  the  transmission 
of  power. 

Traction. 

USE  OF  HIGH  VOLTAGES  ON  ELECTRIC  RAILWAYS. 
— "L'Eclairage  Elec,"  Oct.  15. — The  Swiss  Government  having 
raised  an  objection  toward  high  voltages  on  electric  railways,  on 
the  ground  of  danger,  a  Swiss  manufacturing  company  obtained 
the  views  on  this  subject  from  three  experts;  these  views  are  given 
in  abstract  in  the  present  short  article.  The  voltage  which  was  to 
be  used  was  750.  Kapp  thought  the  Government  was  not  justified 
in  insisting  on  a  limit  of  500  volts,  as  that  voltage  was  as  danger- 
ous as  750;  from  a  practical  standpoint  500  volts  might  be  even 
more  dangerous,  as  there  is  a  false  idea  of  security  which  does  not 
exist;  he  recommends  the  use  of  circuit  breakers  or  fuses  to  guard 
against  connections  with  the  earth.  S.  P.  Thompson,  like  Kapp. 
thought  that  the  dangerous  voltage  should  not  be  limited  to  500 
and  cites  a  fatal  case  in  which  the  voltage  was  only  300;  it  is  a  mere 
matter  of  construction  to  protect  a  trolley  line  of  500  to  1500  volts. 
Weber  gave  the  results  of  a  set  of  experiments  on  the  limit  of  se- 
curity of  the  voltage  of  alternating  currents;  his  results  have  al- 
ready been  published;  his  conclusions  are  that  the  use  of  high  al- 
ternating-current voltages  on  railroads  is  very  dangerous,  but  acci- 
dents have  been  rare;  the  dangers  of  high  voltages  are  not  great  in 
comparison  with  the  other  dangers  on  railways,  such  as  collisions, 
etc.;  high  voltages  are  necessary  on  economical  grounds  and  a 
limitation  of  the  voltage  is  therefore  not  justified. 

THE  DOOM  OF  THE  TROLLEY.— Lond.  "Elec  Rev,"  Oct. 
21. — An  editorial  calling  attention  to  some  recent  statements  by 
Dr.  S.  P.  Thompson  in  a  recently  published  article  in  some  daily 
paper.  He  claims  that  if  in  Monaco  electric  cars  can  be  run  with- 
out either  overhead  wires  or  a  slotted  conduit,  it  is  certain  that  tliey 
can  be  run  in  England  also;  he  maintains  that  the  slotted  conduit 
is  neither  the  alternative  nor  the  best  alternative  for  the  trolley 
wire.  His  article  is  followed  by  a  description  of  the  surface  con- 
tact system  which  he  and  Walker  devised  and  which  was  described 
in  The  Electrical  World,  Oct.  22,  p.  418. 

GLASGOW  ELECTRIC  TRAMWAYS.— Lond.  "Elec.  Rev.," 
Oct.  21.— The  beginning  of  an  illustrated  description  of  this  new 
trolley  line. 


RAILWAY  SHOP  METHODS.  Cravath.  "Elec.  Eng.."  Oct. 
27. — A  short  descrijition  of  some  of  the  methods  used  on  a  Chi- 
cago line.  In  order  to  keep  the  armatures  dry  through  the  winter 
months,  when  many  of  them  arc  not  in  use,  they  are  taken  out  of 
the  cars  and  stored  in  a  dry  room.  The  method  of  checking  out  ' 
tools  is  described.     Instead  of  the  conventional  form  of  hose  for 


510 


THE    EIvECXRICAlv    WORLD. 


Vol.  XXXII.    No.  20. 


car  wiring,  this  road  uses  a  specially  made  cable,  containing  the 
necessary  number  of  conductors.  The  vestibule  cars  are  being 
equipped  with  an  illuminated  route  sign. 

MOUNT  LOWE  RAILWAY.  Ellison.  "Sc.  Am.,"  Oct.  29.— 
A  short,  popular  description,  accompanied  by  a  number  of  pictur- 
esque iliustrations,  of  the  electric  railway  up  this  mountain  in  Cal- 
ifornia. 

installations,  Systems   and  Appliances. 

SYSTEM  OF  CHARGING  IN  NEW  YORK.— Lond.  •■Elec," 
Oct.  21. — An  editorial  note  commenting  on  a  new  system  intro- 
duced by  the  Edison  Company,  in  New  York  city.  It  is  claimed 
that  that  company  attempted  to  follow  Wright's  system,  but  did  so 
only  partially,  so  that  the  advantages  ot  the  system  are  lacking, 
leaving  the  new  system  little  superior  to  the  one  used  before.  In- 
stead of  basing  the  dirferential  rate  on  the  maximum  demand,  it  is 
based  on  the  number  of  lamps  installed;  although  this  may  encour- 
age some  extravagance  by  existing  consumers,  it  will  induce  new 
consumers  to  put  in  as  tew  lights  as  possible.  It  is  thought  that  if 
the  new  system  proves  a  success  in  New  York,  the  Wright  system ' 
would  have  given  still  better  results. 

BEST  DIVISION  OF  UNITS  IN  A  PLANT.— Lond.  "Elec. 
Eng.,"  Oct.  21. — Answers  to  the  question  of  what  the  most  eco- 
nomical arrangement  is  in  a  direct-current  three-w'ire  system,  the 
choice  being  between  one  steam  dynamo  of  200  kw  and  a  balancing 
transformer,  or  two  steam  dynamos,  each  of  100  kw,  or  one  steam 
engine  and  two  dynamos  coupled  to  it.  Both  writers  give  pref- 
erence to  the  first  system,  although  it  is  admitted  that  it  is  difti- 
cult  to  lay  down  any  hard  and  fast  rule    owing  to  local  conditions. 


EVOLUTION  IN  CENTRAL  STATION  PRACTICE.  Scott. 
"Eng.  Mag.,"  Nov. — After  a  brief,  general  description  of  the  al- 
ternate current  systems  and  their  characteristics,  he  points  out  the 
great  flexibility  of  the  polyphase  system,  citing  the  installations  at 
Niagara  Falls  and  Hartford  as  examples;  he  shows  that  the  poly- 
phase system  affords  a  means  for  combining  the  whole  service  of  a 
large  station  into  a  single  unit,  or  for  combining  the  power  plants 
ui  many  scattered  stations  into  one  single  power  plant.  A  table 
shows  the  principal  items  of  cost,  which  are  increased  or  decreased 
when  a  main  power  station  and  sub-stations  replace  several  power 
stations.  Some  curves  show  the  general  relation  between  the  first 
cost  of  dififerent  systems  for  conducting  power;  they  show  that  the 
direct-current  transmission  is  cheaper  to  install  than  a  2000-volt 
alternating  with  transformers  if  the  distance  is  less  than  about  a 
quarter  of  a  mile,  for  220  volts,  or  two-thirds  of  a  mile  for  500;  the 
cost  of  copper  for  2000  volts  becomes  excessive  when  the  distance 
exceeds,  a  few  miles;  the  high  first  cost  of  rotary  sub-stations  can 
be  justified  only  by  economy  in  operation;  the  curves  also  show  the 
advantages  of  the  alternating  current  distribution  over  the  direct 
through  sub-stations.  He  believes  that  the  electrical  developments 
during  the  past  ten  years  are  due  more  to  the  engineer  than  to  the 
inventor. 

WASHINGTON.— "Elec.  Rev.,"  Nov.  2.— A  brief,  illustrated 
description  of  the  new  station  of  the  United  States  Electric  Light 
Company,  which  has  just  been  completed,  and  is  said  to  be  the 
most  compact  and  complete  station  of  its  kind.  There  are  con- 
nected with  the  station  7.3,000  incandescent  lamps,  1500  arc  lamps, 
besides  1700  horse-power  for  motors  and  power  for  a  railway  com- 
pany having  a  260-hp  battery;  both  the  direct  and  the  alternating 
current  are  used,  and  almost  all  the  power  is  distributed  through 
underground  wires,  givinp  general  satisfaction. 

Wires,  Wiring   and  Conduits. 

CALCULATING  WIRING.— Lond.  •'Elec.  Eng,"  Oct.  21.— 
Answers  to  a  request  to  show  how  to  calculate  the  size  of  mains  for 
a  Kiven  drop.  One  of  the  answers  gives  the  following  rule:  Mul 
liply  the  current  by  the  length  of  wire  in  feet  and  divide  the  results 
by  the  loss  of  volts  allowable:  look  up  this  result  in  a  table,  which 
he  gives,  and  opposite  to  it  will  be  found  the  proper  size  of  wire. 

RULES  ANIJ  REGULATK)NS.— "Elek.  Zeit.."  Oct.  20.— A 
German  translation  of  some  of  the  oflicial  rules  in  France  concern- 
ing the  construction  of  electric  circuits. 

Electro-Physics  and  MaenetiBm. 

THEORY  OF  f:OII  I:RI:I<S.  Vail  Gnlik.  ■  Wied.  Ann  ."  g,  ab- 
stracted in  the  Lond.  "lilcc,"  Oct.  21. — Two  theories  have  been  of- 
fered to  explain  the  change  of  resistance  in  coherers  due  to  electric 
waves;  Branly  thought  that  it  was  due  to  a  modification  of  the  di- 
electric separating  the  metallic  particles;  he  supposes  this  dielec- 
tric to  he  endowed  with  conductivity.  Lodge,  on  the  other  hand, 
a'sumcd  that  a  temporary  metallic  contact  was  established,  the 
rlcrlrir  waves  acting  as  a  kind  of  flux.  The  present  author  dr- 
srribrd  rxprrinicnts  to  decide  brtwcon  the  rival  theories,  and  the 
results  are  entirely  in  favor  ot  Lodge's  view.  The  actual  process 
of  the  rslablisliing  o(  rf)ntact  may  lie  imagined  as  follows:  A  mi- 
nute spark  pertoratcs  the  dielectric,  boring  a  sort  of  tube  ihrougli 
it;  very  small  particles  are  torn  off  the  metallic  surfaces  and  lodged 
in  this  lube,  thereby  forming  a  metallic  conducting  bridge,  which 
is  destroyed  by  the  slightest  shock. 

rnNSTKUCTKJN  OF  COin-:RKRS.  Dorn.  "Wied  Ann.." 
0  ■  ■!  in  the  Lond,  "F.lec,"  Oct  21— He  cxamitieil  the  va- 

r  with   respect   to  their   miitability   for   use   in   wireless 

!■  The  noble  metals  show  practically  no  change  of  resist 

vprrimens  of  iiirVel.  which  is  the  metal  rerommoiided 
),.    ;.:  ..  ..r..  found   to   be  useless:   it   was   found   nrrrssary   to 

lake  '  '  which  easily  rusted,  like  iron      His  results  point 

|o  a  1  ■  ■!'■  influence  o(  the  surface  oxidation  of  the  tnelal; 


tlie  gas  in  the  tube  is  also  important.  Neither  exhaustion  nor 
heating  has  any  effect  on  a  tube  with  aluminum  tilings.  It  is 
certain  that  the  behavior  of  metallic  filings  is  dependent  upon  many 
conditions,  which  it  will  be  difficult  to  unravel  completely. 

NOMENCLATURE.  Feldmann.  "Elek.  Zeit.,"  Oct.  20,— An 
article  in  which  he  suggests  German  names  for  the  characteristic 
quantities  in  the  designation  of  alternating  currents.  Besides  sug- 
gesting the  names,  all  of  which  are  characteristically  German,  dif- 
fering entirely  from  those  used  in  most,  if  not  all,  the  other  lan- 
guages, he  describes  what  is  meant  by  each  of  the  expressions  and 
how  the  numerical  values  of  the  quantities  and  their  relations  are 
calculated.  Among  the  quantities  considered  are  reactance,  im- 
pedance, admittance,  their  relations,  etc. 

DIFFUSION  OF  ROENTGEN  RAYS.  Malagoli  and  Bo- 
nacini.  "R.  Acad,  Lincei,"  7,  p.  96;  noticed  briefly  in  "Science 
Abstracts,"  Aug. — They  describe  experiments  tending  to  show  that 
the  influence  of  the  intervening  air  as  a  diffuse  reflector  is  extreme- 
ly small,  and  that  the  apparent  bending  of  the  Rontgen  rays  is  due 
mainly  to  the  action  of  surrounding  bodies. 

OBSCURE  CATHODE  REGION.  Wehnelt,  "Wied,  Ann,," 
June;  abstracted  at  considerable  length,  with  numerous  illustra- 
tions, in  "L'Eclairage  Elec,"  Oct.  15. — Descriptions  of  the  appa- 
ratus, experiments  and  results. 

MAGNETIZATION  AND  CONDUCTIVJTY.  Milani. 
"Nuovo  Cimento,"  6,  p.  191;  noticed  briefly  in  "Science  Abstracts," 
Aug, — He  showed  by  a  series  of  carefully  made  experiments  with 
strong  fields  that  the  alleged  influence  of  magnetization  on  the 
electric  conductivity  of  a  solution  of  ferric  chloride  parallel  to  the 
lines  of  force    does  not  exist,  or  is  too  slight  for  detection. 

MAGNETIC  DEFORMATION  OF  NICKEL.  Jones.  "Roy. 
Soc.  Proc,"  63,  p.  41;  abstracted  briefly  in  "Science  Abstracts," 
Aug. — He  measured  the  magnetic  contraction  of  njckel  wire  and 
compared  the  results  with  the  values  deduced  from  Kirchhoff's  the- 
ory; the  observed  contraction  was  much  greater  than  the  calcu- 
lated. 

SUN  SPOTS  AND  VARIATION  OF  MAGNETIC  ELE- 
MENTS. Ellis.  "Roy.  Soc.  Proc,"  63,  p.  64;  noticed  briefly  in 
"Science  Abstracts,"  Aug. — The  data  given  cover  the  period  1841- 
'96;  the  three  curves  representing  the  number  of  spots,  the  diurnal 
ranges  of  declination  and  of  horizontal  force,  are  of  the  same  gen- 
eral form,  the  maxima  and  minima  occurring  at  the  same  time  for 
all.  He  concludes  that  these  three  phenomena  must  therefore  be 
due  to  some  common  cause. 


NICKEL-STEEL.  Guillaumc  "Sc.  Am.  Sup.,"  Oct.  29;  trans- 
lated from  "La  Nature." — A  short,  illustrated  article  on  the  mag- 
;ietic  and  other  properties;  it  contains  some  data. 

PHOSPHORESCENCE.  Jackson.  "Sc.  Am.  Sup.,"  Oct.  29. 
■ — A  reprint  of  his  Brit.  Assn.  paper. 

Electro-chemistry  and  Batteries. 

ELECTRO-DEPOSITION  OF  CADMIUM  AND  ITS  AL- 
LOYS. Cowper-Coles.  Lond.  "Elec.  Rev.,"  Oct.  21. — ^A  short 
article  enumerating  the  properties  of  cadmium  and  describing 
briefly  the  ways  in  which  it  may  be  deposited;  cadmium  can  now 
be  bought  of  a  good  quality  at  a  low  rate;  it  is  suitable  for  coating 
the  terminals  of  primary  and  secondary  batteries  and  for  prevent- 
ing the  corrosion  of  steel.  Lately  cadmium  had  been  extensively 
deposited  as  an  alloy  with  silver;  with  a  small  percentage  of  silver 
it  has  been  used  during  the  last  three  years  for  coaling  bright  steel 
parts  of» machines,  such  as  bicycles,  and  an  alloy  containing  75  per 
cent,  of  cadmium  has  been  extensively  used  for  plating  domestic 
articles;  this  alloy  withstands  the  tarnishing  effect  of  the  atmos- 
jjliere  much  belter  than  fine,  pure  silver.  A  silver  cadmium  alloy  is 
electropositive  to  nickel,  therefore  when  it  is  used  for  coating  steel 
the  corroding  action  of  the  air  and  water  is  much  more  violent  in 
the  presence  of  nickel  than  ot  the  alloy,  owing  to  the  more  intense 
electrical  action  with  the  former  (unfortunately  he  does  not  state 
whether  it  is  also  electropositive  to  iron,  like  zinc,  the  electro- 
chemical action  of  which  with  respect  to  iron  is  the  reverse  of  that 
between  nickel  and  iron);  samples  of  nickel-plated  iron  and  iron 
coated  with  this  alloy  were  subjected  to  different  corroding  influ- 
ences and  showed  that  while  the  former  rusted  badly  in  a  short 
time  those  coated  with  the  alloy  were  but  little  corroded;  the  coat- 
ing of  the  alloy  is  less  porous  than  the  nickel.  The  process  of  de- 
positing the  alloy  from  the  cyaiii<le  of  the.  two  nielals  is  described, 
but  the  determinations  of  the  best  conditions  re(|uire  careful  experi- 
ment and  much  time  and  trouble;  some  remarks  roughly  indicat- 
ing the  laws  governing  the  deposit  are  given. 

l':i.h:CTRO-Di:i'()SriION  of  rOI'PI'.U,  l.ond.  "I'.ngineer- 
ing."  Oct.  21.— A  short  article  c;il!iiig  attention  to  the  electrolytic 
refining  of  copper  and  referring  briefly  to  the  improved  I'"lmorc 
and  the  Dumoiiliii  processes  of  making  tubes  and  sheets  of  copper. 
There  arc  about  thirty-one  electrolytic  copper  refineries  at  work  in 
h'urope  and  America.  r)vor  one-ihird  of  the  total  nuliuit  of  the 
world  is  now  eleclrolytically  refined.  The  melhod,  which  is  practi- 
cally the  same  in  all,  is  described  briefly;  the  value  of  the  so-called 
impurities,  which  contain  gold  ami  silver,  amounted  in  one  year  to 
over  tlire<'  and  a  half  million  <|ol1ars  in  the  nlant  of  the  An.iconda 
ronipanv;  the  \ahie  in  all  the  redmries  in  Iviirope  and  America  is 
rslim.ited  to  be  about  .f.R.too.ooo  per  year;  the  gold  and  silver  ob- 
tained arc  more  than  sutVicient  to  cover  the  cost  of  the  operation 
of  tile  refinine.  In  connection  with  a  description  ot  the  Elmore 
liroress,  the  defects  i<f  which  are  now  said  to  have  been  overcome, 
it  I*  stated  that  n  satisfactory  lube  free  from  all  the  objections  ol)- 
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served  in  the  older  process  is  now  obtained.  In  connection  with 
tlie  Uiunoulin  process,  a  description  of  which  was  noticed  in  the 
"Digest"  last  week,  it  is  stated  that  the  smooth  deposits  are  ob- 
tained by  the  application  of  an  insulating  coating  to  the  inequali- 
ties which  form  on  the  surface;  the  impregnators,  which  move  over 
the  surface  of  the  metal,  coat  all  projecting  parts  with  a  thin  film 
of  animal  matter,  which  hinders  further  deposition  until  the  sur- 
rounding depressions  have  been  raised  to  the  common  level  (this 
was  not  clearly  stated  in  the  previously  cited  description).  It  is 
claimed  that  there  is  now  no  doubt  that  these  two  processes  can 
turn  out  satisfactory  products. 

COMMERCIAL  ELECTROLYSIS  OF  WATER.  Garutti. 
"Elettricita,"  17,  p.  152;  abstracted  in  "Science  Abstracts,"  Aug. — 
The  chief  difficulty  in  the  electrolytic  preparation  of  hydrogen  and 
oxygen  lies  in  the  complete  separation  of  the  gases.  In  his  process 
he  uses  a  metallic  diaphragm  inserted  in  the  cell,  but  not  reaching 
the  bottom,  so  as  to  allow  sufficient  space  for  the  passage  of  the 
liquor  from  one  electrode  to  the  other.  A  plant  of  thirty-two  cells, 
yielding  daily  30  cu.  m.  of  oxygen  and  60  of  hydrogen,  has  been 
working  for  six  months,  and  the  gases  are  sufficiently  pure  for 
commercial  purposes,  the  oxygen  containing  about  1.5  per  cent,  of 
hydrogen  and  the  hydrogen  only  a  trace  of  oxygen. 

The  "Sc.  Am.  Sup.,"  Oct.  29,  translates  a  short,  illustrated  article 
from  "La  Vie  Scientifique,"  describing  this  process  briefly;  it  is 
operating  very  satisfactorily  and  economically  in  Italy.  Switzer- 
land and  Belgium,  yielding  very  pure  oxygen  at  a  cost  of  less  than 
half  a  cent  per  cubic  foot,  leaving  a  large  margin  of  profit.  The 
electrolyzer  consists  of  steel-plate  cells,  the  bottoms  of  the  dia- 
phragms being  provided  with  small  apertures,  allowing  the  elec- 
trolyte to  pass  through,  but  not  the  gas  bubbles,  thus  preventing 
the  gases  from  mixing. 

PRODUCTION  OF  ALUMINUM  AT  FOYERS.— "Soc. 
Chem.  Ind.  Jour.."  17.  p.  308;  abstracted  in  "Science  Abstracts." 
.Aug.^A  description  of  this  water-power  plant.  The  practical  yield 
of  the  metal  is  i  pound  per  12  electrical  hp  hours. 

TREATMENT  OF  SULPHIDE  ORES.  Steinhart.  "Indus- 
tries and  Iron."  24.  p.  262;  noticed  in  "Science  Abstracts,"  Aug. — 
He  discusses  the  treatment  of  ores  containing  lead,  zinc  and  silver, 
bv  quite  a  number  of  different  processes. 

ELECTROLYTIC  HYPOCHLORITE.  Volta.  "Elettricita." 
17.  p.  312;  noticed  briefly  in  "Science  Abstracts,"  Aug. — A  descrip- 
tion of  the  Tailfer  process.  The  chlorine  and  soda  produced  by  the 
electrolvsis  of  the  salt  are  conducted  to  a  special  absorbing  vessel, 
where  the  hypochlorite  is  formed  by  their  mixture,  which  thus  takes 
place  outside  of  the  cell;  this  is  the  special  feature  of  the  process. 
The  product  thus  obtained  contains  20  to  30  times  its  volume  of 
available  chlorine;  the  electrolvte  contains  250  grams  of  sodium 
carbonate  per  liter;  400  kg  of  hydrochlorite  are  produced  with 
100  amperes  at  100  volts  in  twenty  hours:  the  cost  of  production  is 
cne-third  of  the  present  market  price  of  the  hypochlorite. 

CHEMICAL  EQUILIBRIUM  AND  E.  M.  F.  Knuepfifer. 
"Zeit.  Phys.  Chem.."  26.  p.  254;  abstracted  in  the  "Zeit.  f.  Elektro- 
chemie,"  Oct.  20. — He  used  a  certain  reaction  to  study  the  relation 
between  these  two  quantities  and  the  conversion  of  chemical  into 
electrical  energy.  The  reaction  which  he  uses  represents  a  cell 
which,  according  to  the  temperature  and  concentration  relations, 
acts  sometifnes  with  the  evolution  of  heat  and  sometiines  with  the 
absorption  of  it. 

INTERNAL  FRICTION  OF  SALT  SOLUTIONS.  Euler. 
"Zeit.  Phys.  Chem.."  35.  p.  5^6;  abstracted  briefly  from  the  "Zeit. 
f.  Elektrochemie,"  Oct.  13. — The  object  ot  the  researches  described 
was  to  determine  the  law  connecting  the  friction  of  salt  solutions 
with  the  friction  of  the  ions,  to  determine  the  friction  coefficient  of 
different  solutions  and  to  compare  them  with  the  migration  ve- 
locity. 

OSMOTIC  PRESSURE.  Larmor.  "Cambridge  Phil.  Soc. 
Proc."  0.  p.  240:  abstracted  briefly  in  "Science  Abstracts."  Aug.-— 
He  considers  that  the  thermo-dynamic  basis  of  the  law  of  osmotic 
pressure  is  valid,  while  the  hypothesis  of  ionic  dissociation  must  be 
judged  separately  by  its  agreement  with  facts. 

ELECTROLYTIC  STAND.— Lond.  "Elec.  Rev."  Oct.  21.— A 
brief,  illustrated  description  of  an  improved  stand  devised  by  Mar- 
shall for  electrolytic  research.  The  upright  post  consists  of  a  con- 
centric tube  and  rod,  insulated  from  each  other  and  connected  at 
the  base  with  the  wires,  thus  doing  away  with  all  wires  around  the 
apparatus  itself. 

COMPARISON  OF  ACCUMULATORS.  Shoop  and  Benn- 
dorf.  "Elcktrocheni.  Zeit.,"  Oct.  21. — The  first  part  of  a  very  long 
article  in  which  thev  describe  and  give  the  results  of  experiments 
undertaken  to  compare  accumulators  of  different  systems  with  each 
other,  so  that  the  best  system  could  be  selected  for  any  given  pur- 
nose;  they  compared  three  quite  different  systems  of  accumulators. 
The  first  portion  is  a  long  dissertation  describing  the  meanings  of 
the  terms  and  the  characteristic  properties  of  accnmulalots;  this  ap- 
pears to  be  a  good  summary,  but  docs  not  seem  to  contain  any- 
thing nc"w.  The  question  often  asked.  Which  accumulator  is  the 
best?  cannot  be  answered  in  a  general  wav;  in  each  particular  case 
certain  conditions  will  determine  the  choice;  the  onlv  question 
which  can  arise  is  which  system  is  the  best  for  any  particular  case, 
the  answer  to  which  is.  that  which  at  the  desired  output  and  satis- 
factory efficiency  is  the  most  reliable  and  involves  the  least  cost  of 
tnninlenance,  in  which  is  included  the  interest  on  the  original  cost. 
They  lav  particular  stress  on  tests  m;ide  with  an  auxiliary  electrode 
of  cadmium;  this  consisted  of  a  rod  of  cadmium,  like  a  pencil,  im- 


mersed so  as  to  offer  a  surface  of  about  10  cm;  the  voltage  between 
this  electrode  and  each  of  the  others,  both  while  the  current  is  flow- 
ing and  after  it  has  been  stopped,  were  measured  and  all  these  fig- 
ures are  given  in  the  voluminous  tables;  the  sum  of  the  voltages 
measured  between  this  electrode  and  the  two  plates  should  be,  and 
was  found  to  be,  equal  to  that  between  two  plates;  such  a  test 
shows  the  condition  of  each  of  the  plates  separately.  According  to 
Hxner,  the  difference  of  potential  between  cadmium  and  sulphuric 
acid  of  1. 15  sp.  gr.  is  about  -f-  i  volt,  and  if,  therefore,  i  volt  is  de- 
ducted from  the  reading  between  the  cadmium  and  the  positive 
plate,  the  remainder  will  give  the  e.  m.  f.  of  that  plate;  subtracting 
that  between  the  cadmiimi  and  the  negative  plate  'from  -|-  i  v.olt 
will  give  the  e.  m.  f.  of  the  spongy  lead  plate.  The  three  cells  had 
almost  equal  capacities  and  were  always  connected  in  series.  They 
were  discharged  at  various  rates  and  charged  at  7  amperes  until 
gas  was  evolved  at  both  electrodes;  moreover,  they  were  always 
charged  with  one- fifth  more  than  the  previous  discharge.  The  ac- 
cumulators tested  were  the  Baumgarten,  the  Guelcher  and  the  Ob- 
lasser;  the  results  of  the  first  two  are  given  in  voluminous  tables  in 
the  present  installment;  these  tables  give  the  time,  the  current 
(which  was  kept  constant  in  each  discharge)  and  the  various  volt- 
ages with  the  auxiliary  electrode  described  above,  besides  the  dif- 
ferences between  the  calculated  and  the  observed  results,  both  on 
open  and  closed  circuits.  A  brief  description  of  each  of  the  sys- 
tems is  given,  together  with  the  various  weights  of  the  different 
parts. 

RESTORING  SULPHATED  ACCUMULATOR  PLATES.— 
"Elektrochem.  Zeit.,"  Oct.  I. — A  short  article  describing  a  method 
(which  is  not  new)  of  restoring  badly  sulphated  plates  so  as  to 
make  them  useful  again.  It  consists  in  connecting  such  a  plate  to 
one  of  zinc,  in  sulphuric  acid;  the  action  of  the  zinc  will  reduce  the 
sulphate  to  spongy  lead.  (When  this  is  applied  to  the  positive 
plates  it  should  be  understood,  although  not  so  stated,  that  it  will 
reduce  not  only  the  sulphate,  but  also  the  remaining  peroxide,  to 
spongy  lead,  and  the  plate  will  then  have  to  be  formed  over  again 
to  convert  it  into  a  peroxide  plate). 

THEORY  OF  THE  LEAD  ACCUMULATOR.  Dolezalek. 
"Wied.  Ann.."  65.  p.  804:  noticed  in  the  "Zeit.  f.  Elektrochemie." 
Oct.  20. — A  complete  publication  of  his  article,  of  which  a  con- 
densed form  was  noticed  in  the  "Digest"  Mar.  12.  Incidentally  it 
may  be  mentioned  that  in  order  to  show  that  the  low  capacity  of 
accumulators  is  due  to  the  lack  of  acid  he  describes  experiments  in 
which  an  accumulator  plate  is  so  mounted  that  during  the  discharge 
sulphuric  acid  is  forced  through  it.  when  the  capacity  will  be  al- 
most three  times  as  great  as  under  ordinary  conditions. 
_  TACQUFS  CARBON  CONSUMING  CELL.  Skinner.  Lond. 
"Engineering."  Oct.  21. — A  brief  notice  of  his  Brit.  Assn.  paper. 
He  found  that  the  air.  which  is  blown  into  the  fused  soda,  acts  by 
keeping  the  iron  surface  clean;  hydrogen  peroxide  added  to  the 
soda  has  the  same  effect.  He  hopes  to  determine  the  electrochem- 
ical equivalent  of  carbon  from  the  current  of  the  cell  and  the  loss  in 
wieht  of  the  carbon  electrode. 

THEORY  AND  CONSTRUCTION  OF  GALVANIC 
CELLS.  Platner.  "Elektrochem.  Zeit.,"  Oct.  I. — A  short  article 
on  the  chemical  process  in  the  zinc  cell  and  on  the  depolarization 
by  chlorate;  no  general  conclusions  seem  to  be  drawn. 

Units,  Measurements  and  Fnstruments. 

INSULATION  INDICATOR  FOR  DISTRIBUTION 
WIRES.  Kallmann.  "Elek.  Zeit.,"  Oct.  i. — The  conclusion  of 
his  long  paper  (see  "Digest"  last  week).  He  shows  how  his  indi- 
cator may  be  applied  to  a  two-wire  system;  this  can  readily  be  in- 
ferred from  the  description  previously  given.  He  mentions  briefly 
that  there  would  be  no  deflection  of  the  instrument  for  the  case  in 
which  the  leakage  current  from  the  two  wires  is  equal;  he  claims 
that  this  "apparent"  lack  of  deflection  would  very  rarely  occur,  but 
when  it  does  an  additional  test  is  easily  made,  and  this  consists  in 
connecting  momentarily  a  relatively  small  resistance,  sav  of  a  few 
hundred  ohms,  between  either  pole  and  the  earth;  the  highest  de- 
flection is  then  to  be  taken  as  the  proper  indication.  (He  does  not 
appear  to  point  out  that,  in  general,  his  indicator  always  shows 
merely  the  difTerence  between  the  two  leakage  currents  and  that 
only  in  the  exceptional  case  in  which  one  of  the  lines  is  perfectly  in- 
sulated will  his  indicator  give  the  correct  leakage  current;  the  ab- 
solute equality  of  the  two  leakage  currents  mav  be  exceptional,  but 
some  leakage  from  both  is  certainly  the  rule;  this  intrinsic  fault  of 
the  instrument  does  not  seem  to  be  brought  out  clearlv.)  He  then 
shows  how  it  is  applied  to  a  three-wire  system,  but  neither  the  dia- 
gram nor  the  explanation  is  quite  clear;  it  seems  as  though  he  ap- 
plied the  galvanometer  to  each  of  the  two-wire  halves  successively, 
as  he  states  th.nt  onlv  one  instrument  is  necessary;  in  this  applica- 
tion he  states  that  the  instrument  shows  the  difference  between  two 
differences  of  currents.  He  then  shows  the  application  to  two- 
wire  systems  in  scries — that  is.  to  the  bcginninsr  and  end  of  a  long- 
distance transmission,  for  instance,  or  to  the  distribution  branches 
at  the  ends  (this,  of  course,  involves  the  use  of  two  or  more  test- 
ing wires  from  the  distant  end  back  to  the  iiear  ead,  an  important 
element  in  his  system  which  is  not  emphasized):  one  is  therefore 
enabled  to  measure  the  leakage  current  of  distant  distribution 
wires  from  one  point.  In  conclusion  he  eivcs  an  _  illustrated  de- 
scription of  the  n%odel  which  he  used  in  his  experiments  (as  he 
does  not  st.nte  that  the  instrument  is  in  practical  application,  it  is 
In  be  presmned  that  it  has  not  vet  been  so  used).  Tie  emphasizes 
the  fact  that  this  instrument  shows  the  condition  of  insulation,  not 
by  means  of  the  resistance  to  earth,  but  by  the  leakage  current,  and 
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claims  this  to  be  the  preferable  method;  rules  and  regulations 
should  allow  for  a  definite  proportion  of  leakage  current  instead  of 
requiring  a  certain  insulation  resistance. 

INDICATORS.— "L'Eclairage  Elec,"  Oct.  15.— Brief  descrip- 
tions, illustrated  with  diagrams,  of  several  Siemens  &  Halske  in- 
dicators. One  of  these  is  to  give  a  signal  when  the  voltage  vanes 
more  than  a  certain  amount;  it  consists  simply  of  an  electromagnet 
which  operates  one  of  two  relay  circuits  when  the  voltage  is  too 
high  or  too  low.  The  others  are  a  ground  indicator,  a  current  in- 
dicator and  one  showing  the  direction  of  the  current;  they  do  not 
seem  to  be  of  especial  interest. 

PLATINUM  VOLTMETER  Callendar  and  Griffiths.  Lond. 
"Engineering,"  Oct.  21. — A  brief  abstract  of  their  Brit.  Assn.  pa- 
per. °  The  current  strength  and  voltage  of  continuous  or  alternating 
currents  were  determined  from  the  rise  of  temperature  of  a  plati- 
num wire,  which  is  not  subjected  to  any  strain  and  can  therefore 
be  much  finer  than  any  voltmeters  of  the  Cardew  type;  the  mstru- 
ments  have  no  magnifying  gear,  are  very  sensitive,  absorbmg  little 
current  and  having  very  wide  ranges;  they  are  especially  adapted 
for  determining  fluctuations  in  the  neighborhood  of  no  volts.  In 
the  recording  device  a  pen  is  attached  to  the  sliding  contact  of  the 
galvanometer  in  a  straight  bridge  wire,  and  is  kept  automatically 
at  the  balance  point  by  means  of  a  delicate  relay  controlling  a  pair 
of  collector  motors.  No  further  description  is  given  in  the  ab- 
stract. 

HOUR  METER.— "L'Elec,"  Oct.  22.— An  illustrated  descrip- 
tion of  the  Richard  hour  meter,  consisting  essentially  of  a  pendu- 
lum which  is  started  when  the  current  is  started  and  stops  when 
the  circuit  is  open,  indicating  the  total  time  of  the  flow  of  the  cur- 
rent in  hours;  it  rewinds  itself  automatically  every  twenty  seconds. 
ELASTIC  MOMENT  OF  SPIRALS.  Guillaume.  "LTnd. 
Elec  "  Oct.  10.— A  short  discussion  on  the  proper  way  of  slating 
and  measuring  the  elastic  moment  of  spirals.  The  logical  unit  is 
the  unit  couple  divided  bv  the  unit  angle.  In  practice  the  measure- 
ment of  the  couple  can  be  replaced  by  the  measurement  of  the  os- 
cillation of  a  known  moment  of  inertia. 

NATIONAL  PHYSICAL  LABORATORY.— Lond.  "Elec. 
Rev  "  Oct.  14.— An  editoriabon  the  report  noticed  in  the  "Digest" 
Oct.' 29.  It  is  claimed  that  the  proposed  arrangement  probably 
satisfies  the  wishes  of  no  one  concerned,  but  it  has  the  merit  that 
the  Government  may  accept  it. 

The  Lond.  "Elec,"  Oct.  21,  contains  a  communication  by  C.  E. 
He  claims  that  the  conclusions  of  the  committee  are  vague  and  in- 
definite on  the  most  important  points— namely,  the  scope  and  pur- 
pose of  the  proposed  laboratory. 

Telegraphy,  Telephony  and  Signals. 

INDUCTIVE  DISTURB.\NCES  IN  TELEPHONES.  Laar- 
mann  "Elck.  Rundschau,"  15,  P-  1.32;  noticed  briefly  in  "Science 
Abstracts,"  Aug.— The  disturbances  due  to  the  neighboring  cur- 
rents may  to  some  extent  be  compensated  by  the  Brockelt  method. 
The  primary  of  a  coil  is  placed  in  series  with  the  telephone  line 
circuit  and  the  secondary  is  connected  as  a  shunt  between  the  two 
points  of  that  circuit;  so  that  the  secondary  currents  oppose  and 
neutralize  the  primary.  Tlie  telephones  are  connected  in  the  shunt- 
ed portions  of  the  line;  or  another  induction  coil  may  be  inserted 
in  the  shunt  portion,  the  primary  being  to  line  and  the  secondary  to 
receivers.  The  telephone  current  is  only  slightly  weakened;  it  is 
claimed  to  be  very  effective. 

MODERN  TELEPHONY.  Wchrenalp.  "Zeit.  luer  Elek.," 
O^-t  16— The  continuation  of  his  long  serial  (see  "Digest"  July  9). 
In  the  present  portion  he  discusses  telephone  central  stations  and 
their  construction  and  arrangement. 


NEW  SYSTEMS  OF  TELEGRAPHY.— "El'ty,"  Nov.  2.— 
P.ricf  descriptions  of  two  new  systems.  One  is  that  of  Professor 
Rowland,  which  is  shortly  to  be  tried  between  New  York  and  Phil- 
adelphia- it  will  transmit  four  messages  in  each  direction  at  the 
^ame  time:  it  is  a  printing  telegraph,  the  keyboard  being  like  that 
of  a  typewriter  and  the  message  being  received  in  type  either  on  a 
sheet  or  a  tape.  The  advantages  arc  that  no  skilled  ojierator  is 
refiuircd  at  cither  end,  and  that  a  large  amount  of  time  is  saved: 
an  ordinary  typewriter  operator  could  send  messages  at  llie  rale  nf 
forty  words  per  minute,  making  the  capacity  of  the  wire  eight 
liiiKs  this  Thi-.  is  practically  all  that  is  said  about  it.  The  other 
n^Km  f.  the  duoderaplcx  syMcm  of  Mcrcadicr,  which  is  now  bc- 
iig  experimented  with  on  an  extensive  scale  over  the  line  connecting 
Parit  and  Bordeaux.  Twelve  mcMagcs  can  be  sent  simultaneous  y 
over  the  same  wire  with  ordinary  Morse  iransmillcrs;  the  principle 
appears  lo  he  that  r>(  the  well-known  harmonic  system;  uninter- 
rupted currents  and  tuning  forks  arc  tiscd.  each  transmiller  and  its 
receiver  \x\nfi  tuned  lo  the  same  frequency;  (he  signals  arc  heard 
Ijv  far  through  a  telephone. 

I  IMITTNG  DISTANCE  OF  TELEPHONF.  SPKECH. 
DoMis  "KIcc.  Eng.,"  Oct,  27— After  slating  thai  Ihc  liiniling  dis- 
tance has  not  yet  hern  found,  he  disrusucs  the  K  R  law,  the  corrrct- 
nrss  of  which  is  rl.iimed  bv  "mir  English  writers,  and  which  says 
thai  the  limit  o(  sprrrh  is  rc.irhed  when  the  canacily  in  micro- 
farads mtdtiplicd  hv  Ihc  resistance  cnuals  qo.noo.  Tic  ralcii  ales  the 
capacity  of  a  number  of  dilTcrenl  wires  and  ihr  limiling  dislances 
according  to  this  law;  in  a  line  from  Boston  to  Omaha  ihis  i>rodiict 
would  be  over  400,000.    He  discusses    the    American  practice  ol 


clearing  the  line  of  static  charge  by  increasing  the  self-inductance 
and  leakage;  and  of  balancing  the  static  capacity  with  a  mutual  self- 
inductance.     A  form  of  telephone  lightning  arrester  is  illustrated. 

TELEGRAPHY  WITHOUT  WIRES.— "Sc.  Am.  Sup.,"  Nov. 
5. — A  brief,  illustrated  description  from  "La  Nature"  of  the  Dosne 
apparatus  for  performing  experiments  in  wireless  telegraphy. 

Miscellaneous. 

INFLUENCE  OF  ELECTRICITY  ON  PLANTS.  Lem- 
stroem.  Lond.  "Engineering,"  Oct.  21. — A  brief  abstract  of  his 
Brit.  Assn.  paper.  He  gives  a  summary  of  his  researches  since 
1885  concerning  the  relations  between  atmospheric  electricity,  the 
aurora,  sun  spots  and  plant  growth.  An  increase  in  plant  growth 
amounting  to  40  and  even  75  per  cent.,  but  varying  with  the  differ- 
ent plants,  was  observed;  it  was  found,  however,  that  when  water 
is  wanting  electricity,  which  gives  rise  to  an  energetic  absorption 
of  moisture,  may  prove  injurious;  tobacco  prospered  remarkably 
when  kept  well  watered  at  the  same  time;  he  stretched  wires  con- 
nected with  a  static  machine  and  provided  with  points  across  the 
fields;  he  ascribes  the  beneficial  effects  either  to  the  formation  of 
ozone  and  nitric  acid,  or  more  probably  to  the  electro-capillary 
phenomenon  of  Gernez — that  is,  that  water  rises  in  a  capillary  tube 
higher  than  it  does  normally  when  a  point  electrode,  positive  or 
negative,  is  inserted  in  the  tube  at  the  top. 

BRITISH  ASSOCIATION.— Lond.   "Engineering,"  Oct.  21.— 
The  continuation  of  the  brief  abstracts  and  notices  of  a  large  num- 
ber of  the  papers,  some  of  which  have  been  noticed  under  their  re- 
spective headings  in  the  "Digest."     The  report  of  the  committee 
on  electric  standards  describes  the  progress  made  in  the  determina- 
tion of  the  ampere.     Solomon  described  the  determination  of  the 
temperature  coefficients  of  the  two  lo-ohm  standard  coils  used  by. 
Ayrton  and  Jones  in  their  determination  of  the  ohm.     Ayrton  and 
Jones  described  their  ampere  balance  in  detail.     Fawcett  described 
a  standard  high  resistance  prepared  by  depositing    upon    glass  in 
vacua,  cathode  films  of  alloys,  and  heating  them  afterward  in  a  par- 
tial vacuum.     A  platinum  gold  alloy  of  a  temperature  coefficient  of 
0,01  per  degree  C,  seems  the  more  suitable,  but  this  coefficient  va- 
ries with  the  thickness  of  the  film;  the  resistances  of  one  megohm 
and  upwards  have  not  changed  by  more  than  0,001  per  cent,  during 
a  period  of  four  months.     Barrett,  Brown  and  Hadfield  presented 
a  report  on  the  electric  conductivity  and  magnetic  permeability  of 
new  alloys  of  iron,  principally  nickel  steels;  the  paper  is  said  to  be 
of  considerable  practical  importance,  but  is  not  abstracted.     Rosa 
and  Smith  measured  the  heating  effect  of  an  alternating  voltage  on 
the  dielectric  of  a  condenser;  they  found  that  paraffin  paper  wastes 
very  little  energy,   while  with   beeswax    and    resin    the   loss    was 
much  greater.     Lodge  described  an  attempt  to  construct  a  magni- 
fying or  bellowing  telephone,  but  succeeded  only  with  the  former; 
the  opinions  were  fairly  unanimous  that  an  attempt  to  increase  the 
human  voice  to  a  bellow  must  fail  because  it  is  mechanically  impos- 
sible to  set  a  sufficient  quantity  of  air  in  motion;  he  succeeded  in 
magnifving  the  sound  to  the  intensity  of  the  human  voice,  but  no 
more.     Chattock   measured    the    velocity  of    electricity   in   electric 
wind  and  concludes  that  the  electricity  in  wind  travels  faster  than 
the  gaseous  particles  themselves;  also  that  negative  electricity  trav- 
els  quicker   than    positive;    (the   question   arises.   What   is    it    that 
travels?)     Cook,  in  a  paper  on  the  brush  discharge,   described  a 
number  of  experiments,  illustrated  with  many  photographs,     There 
were  two  papers  on  the  Zeeman  effect,  one  by  Preston  and  one  by 
S,   P.  Thompson,     There   were  three  jiapers  by   Lord   Kelvin,  the 
first  on  the  dynamical  theory  of  refraction  and  anomalous  disper- 
sion; another  on  the  conlinuity  of  the  undulating  theory  of  sounds, 
clastic  solid  light  and  electric  waves,  in  which  he  comes  to  the  con- 
clusion that  no  continuity  could  be  shown;   the  third  was  on   the 
graphic  representations  of  the  two  simplest  cases  of  a  single  wave, 
A  paper  by  Callendar  and  Griffith  on  the  measurements  of  small 
differences  of    resistance    is  noticed;  the  apparatus  was  described 
some  years  ago.  but  has  been  perfected  ami  imw  measures  the  re- 
sislance  to  within  one  part  in  three  million.     The  report   on  elec- 
trolysis, which  is  said  to  be  an  important  one,  is  briefly  abstracled. 
It  includes  a  paper  by  Griffith  on  dilute  solutions  and  one  by  Whet- 
hani  on  conductivity  of  dilute  solutions. 

ELECTRIC  CURRENT  AND  THE  LAW.  Meili,  "I.'Eclair- 
agc  Elec,"  Oct  15, — .\  translation  in  abstract  of  his  article  noticed 
in  the  "liigest"  June  25  and  April  30. 


IIGIITNING  ON  KITE  WIRES.— "Sc  Am.  Sup,"  Nov,  $; 
reprinted  from  the  "Monthly  Weather  Review,"— An  article  dc- 
•■.cribing  some  of  the  recent  experiences  of  the  observers  of  the 
Weather  Bureau  in  connection  with  kites  in  which  the  kite  wires 
were  destroyed  bv  heavy  electric  discharges.  In  one  case  the  wire 
was  comnlrtclv  deslroved,  ihr  amount  bring  T2,i;oo  feet;  particles 
of  moiled  wire  adhered  to  Ihe  reel;  the  kite  at  the  lime  was  in  a 
fomparalivfly  clear  skv.  In  another  case  there  appeared  lo  be  a 
rope  of  smoke  along  Ihe  wire,  which  latter  was  tpiirklv  consumed 
bv  a  powerful  boll  of  lightning;  fire  seemed  to  rise  to  Ihe  kite,  and 
the  wire  seemed  lo  be  on  fire  along  Ihc  whole  length;  in  one  case 
Ihe  concussion  of  the  boll  was  very  great.  Four  rases  are  drsrnbrd 
The  whole  siibirrt  is  briedv  discussed;  arrordiiig  to  Kktrr  and 
Gellel  Ihc  whole  earth  can  he  considered  rilhrr  as  a  sphrrr  with 
a  ncKalive  rhargr  acting  on  the  regions  abovr  it  by  mdnrtion.  or 
Ihc  alinosphcrc  ran  br  ronsiderrd  as  the  dirlrrtrir  of  a  rondcnser 
of  which  the  earth  !•  the  negative  side  and  the  upper  layers  of  the 
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atmosphere  ihc  positive.  There  appear  to  be  at  least  three  differ- 
ent conditions  leading  to  the  elcclritication  of  the  kite  line;  in  some 
cases  the  discharges  arc  strictly  momentary;  Professor  Marvin  says 
that  in  such  cases  the  wire  is  the  receiving  instrument  in  an  im- 
mense wireless  telegraphy  system,  the  signals  over  the  wire  being 
indications  tliat  lightning  is  passing  at  some  far  distant  point;  the 
currents  may  be  called  inductive  discharges  and  may  in  some  cases 
he  strong  enough  to  fuse  the  wire;  in  other  cases  it  may  be  actu- 
ally struck  by  lightning.  The  kite  wire  used  by  the  Weather  Bu- 
reau is  0.028  inch  in  diameter,  having  a  tensile  strength  of  210 
pounds:  a  current  of  15  amperes  is  required  to  heat  and  maintain 
the  wire  at  a  red  heat  when  its  resistance  is  about  0.7  ohm  per 
foot,  or  about  five  times  that  when  cold;  from  this  it  is  calculated 
that  the  discharge  which  fused  12.000  feet  of  wire  in  one  case  was 
at  least  130,000  volts. 


An  Improved  Telephone  Switchboard. 


The  illustration  at  the  bottom  of  this  page  gives  a  view  of  a  new  switchboard 
equipment  recently  installed  in  the  exchange  of  the  Home  Telephone  Com- 
pany at  Trenton,  N.  J.  This  board  was  manufactured  by  the  American  Elec- 
tric Telephone  Company,  of  Chicago,  and,  it  is  claimed,  represents  a  distinct 
advance  in  the  ait  of  switchboard  construction.     It  embodies  all  of  the  latest 


Some  of  the  Exhibits  at  the  Mechanic's  Fair,  Boston. 

THE  BURTON  ELECTRIC  SMELTING  COMPANY,  of  Boston,  makes 
an  elaborate  exhibit  of  its  smelting  apparatus  and  some  of  the  other  electrical 
inventions  of  Mr.  George  D.  Burton.  Several  liquid  forges  are  in  service  be- 
sides the  one  in  the  Edison  exhibit,  and  attract  a  great  deal  of  attention  from 
the  uninitiated,  who  are  astounded  to  see  metal  melted  and  cooled  in  the  same 
water.  A  power-driven  punching  machine  is  also  in  the  exhibit,  driven  by  a 
Belknap  motor  to  show  the  practical  use  of  the  forges.  Electric  current  for 
welding  and  forging  by  dry  processes  is  generated  by  an  Eddy  15-voIt,  :2oo-am- 
pere  machine,  belted  to  a  20-hp  motor  and  connected  to  an  anvil  by  2-inch  solid 
copper  rods.     Souvenirs  are  distributed  made  by  electric  forging  processes. 

THE  LQMBARD  WATER  WHEEL  GOVERNOR  COMPANY,  Boston. 
Mass.,  exhibits  one  of  its  type  "B"  governors  set  up  and  in  operation  as  it 
would  appear  in  connection  with  a  water  wheel.  This  Type  "B"  is  the  form  of 
Lombard  governor  which  is  most  often  used  in  electrical  plants.  Of  the 
80,000  horse-power  of  water  wheels  which  is  now  being  governed  by  Lombard 
governors  about  40,000  horse-power  is  being  regulated  by  the  type  of  governor 
shown  in  the  exhibit.  Types  "A"  and  "F"  are  also  shown,  the  former  being 
for  small  rurbine  plants  and  the  latter  for  Pelton  and  other  impulse  wheels. 

THE  STANDARD  THERMOMETER  &  ELECTRIC  COMPANY,  Pea- 
body,  Mass.,  shows  a  full  line  of  samples  of  eighteen  different  styles  of  enclosed 


Exhibit  of  the  Burton  Electric   Smelting  Company. 


The  Lombard  W.-\ter  Wheel  Governor  Company's  Exhibit. 


improvements,  and  is  fitted  with  1200  drops,  with  a  capacity  in  its  transfer  sys- 
tem for  2000  drops.  It  is  built  for  full  metallic  circuits,  and  is  provided  with 
the  company's  self-restoring  express  drops.  The  transfer  system  is  fitted  with 
the  latest  improvements,  using  incandescent  electric  lamps  for  signaling 

It  will  be  interesting  to  independent  telephone  managers  to  know  that  this 
company  is  able  to  successfully  carry  through  in  an  up-to-date  manner  any 
telephone  construction  work,  however  extensive  or  expensive  it  may  be. 


arc  lamps,  giving  several  varieties  of  cases  and  many  combinations  of  different 
types  of  inner  and  outer  globes  and  reflectors.  One  220-volt  lamp  takes 
from  two  to  three  amperes  maintaining,  it  is  claimed,  from  140  to  150  volts 
across  the  arc.  Multiple-series  lamps  for  220-volt  circuits  and  taking  from  four 
to  six  amperes  are  also  shown,  as  well  as  a  straight  series  lamp,  the  latter  be- 
ing fitted  with  a  short-circuiting  cut-out  mounted  immediately  over  the  lamp  in 
an  inverted  cup-shaped  shield,  taking  the  place  of  the  ordinary  hanger-board 
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cut-out.  The  company's  alternating-current  enclosed  arc  is  of  interest  in  that 
the  same  lamp  is  made  lor  any  commercial  frequency  and  without  change  of 
adjustment  will  burn  on  circuits  with  a  pressure  anywhere  from  lOo  to  120  volts. 
The  lamp  maintains  a  potential  of  eighty  volts  across  the  arc,  there  being  no 
resistance  in  the  controlling  circuit  but  that  of  the  series  solenoid.    The  lamp 


r 


Exhibit  of  the  Standard  Thermometer  and  Electric   Co. 

IS  also  remarkably  noiseless,  due  to  the  use  of  felt  between  the  gear  and  the 
case,  removing  the  resonant  effect  of  the  latter.  The  alternating-current  lamp 
is  trimmed  with  a  five-eighth-inch  cored  lower  and  one-half-inch  solid  upper 
carbon,  the  increased  size  of  the  lower  carbon  giving  a  life  of  from  120  to  135 
hours.     Mr.  Roger  Upton  is  the  designer  of  this  line  of  lamps. 

The  Cahill  &  Hall  Direct  Electric  Elevator. 


Several  radical  departures  in  elevator  construction  have  been  developed  by 
the  Cahill  &  Hall  Elevator  Company,  San  Francisco,  and  embodied  in  an  elec- 
tric elevator,  the  correct  scientific  principles  and  ship-shape  design  of  which 
arc  most  pleasing  to  those  versed  in  this  line  of  work.  The  greatest  noveFty 
in  this  machine  is  the  system  of  roping,  which  is  outlined  in  the  accompany- 
ing draw.ng.  The  two  hoisting  ropes  are  virtually  endless  and  are  not  fas- 
tened into  any  hoisting  drum  or  multiplying  sheaves.     They  are  driven,  as  are 


ciple  which  is  ingeniously  turned  to  account,  as  described  below.  The  two 
winding  ropes  are  not  fastened  to  the  cage,  but  run  from  the  upper  end  of  the 
counterweight  over  a  sheave  down  to  and  around  the  double  driving  sheaves 
of  the  winding  machine;  from  them  under  an  idler  sheave  mounted  at  the  back 
end  of  the  machine,  as  shown  in  the  photographic  illustration,  and  up  again 
to  the  under  side  of  the  counterweight.  The  machine  itself  is  hinged  near 
its  forward  end,  and  the  greater  part  of  its  weight  is  supported  in  the  bight  of 
the  winding  ropes  passing  under  the  above-mentioned  idler,  this  weight  always 
giving  a  certain  predetermined  tension  to  these  winding  ropes.  The  car  of 
cage  is  simply  supported  by  ropes  direct  from  the  top  of  the  counterweight. 
The  combination  may,  of  course,  be  over-counterweighted  to  balance  the  aver- 
age load  of  passengers  and  thus  to  give  the  greatest  economy  of  power.  In 
winding  it  is  obvious  that  should  either  the  car  or  the  counterweight  strike  an 
ubstruction,  such  as  ihe  bumpers,  or  become  bound  by  the  setting  of  the 
safety  stop  or  for  any  other  reason,  the  in- 
creased upward  pu'l  of  the  winding  ropes — no 
matter  which  way  the  machine  were  running — 
would  tend,  as  soon  as  it  more  than  overcame 
the  weight  on  the  idler  sheave,  to  make  that 
end  of  the  machine  climlj  up  the  ropes.  This 
would  remove  all  tension  from  theoutgoiug 
end,  which  would  immediately  allow  the  cables 
to  slip  on  the  winding  sheaves.  This  js  a  fea- 
ture which  exists  in  no  other  electric-elevator 
equipment,  and  is  undoubtedly  of  great  value, 
owing  to  the  fact  that  with  rigid  connection  be- 
tween the  rope  and  the  winding  machine,  in 
case  of  any  obstruction,  the  enormous  strains 
attainable  before  the  fuse  blows,  especially  with 
worm  gears  or  screws,  aided  by  the  momen- 
tum of  the  motor,  strain  all  parts  of  the  equip- 
ment and  tend  to  break  the  ropes,  sheaves  or 
fastenings  and  allow  the  cage  to  drop. 

The  motor  is  of  rectangular  yoke,  double- 
pole  iron-clad  design  without  magnetic  joints 
in  the  field  frame,  cumulatively  compound 
wound,  and  is  rated  at  15  horse-power  at  its 
normal  speed  of  800  r.  p.  m.  Its  weight  is 
24UO  pounds.  Tests  made  by  Mr.  E.  S.  Cobb 
showed  a  starting  torque  of  244S.  pounds  at  the 
surface  of  the  10-inch  armature,  with  all  the 
controlled  resistance  thrown  in  and  with  no 
material  heating  in  either  rheostat  or  motor. 

The  armature  shaft  is  connected  through 
insulating     couplings     to     a      shaft      carrying 

right  and  left  hand  worms,  which  respectively  mesh  with  gears  coupled 
to  the  two  driving  sheaves.  This  arrangement  balances  the  end  thrust 
on  the  worm  shaft,  and  that  without  the  fine  adjustment  necessary  with  the 
ordinary  right  and  left  hand  worms  driving  one  drum,  since  with  the  arrange- 
ment here  shown  the  load  is  automatically  equalized  between  the  two  driving 
sheaves  at  all  times.  Two  independent  magnetically  operated  brakes  operate 
pulleys  on.  the  worm  and  armature  shaft.  Both  are  set  by  gravity  and  released 
by  solenoids,  one  being  that  used  in  the  regular  operation  and  controlled  with- 
in the  cage,  the  other  being  connected  up  with  contact  strips  on  the  car  whicli 
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jfinancial  Ifntellioence. 


DIVIDEND.— The  directors  of  the  Erie  Telephone  &  Telegraph  Company 
have  declared  the  regular  quarterly  dividend  of  i  per  cent,  payable  on  Novem- 
ber 21. 

THE  NEW  YORK  &  NEW  JERSEY  TELEPHONE  COMPANY  has  filed 
a  certificate  at  Albany,  N.  Y.,  of  an  increase  in  capital  from  $5,000,000  to 
$8,000,000. 

THE  BROOKLYN  RAPID  TRANSIT  COMPANY  in  its  October  state- 
ment reports  gross  earnings  of  $535,135,  which  is  an  increase  of  $65,613,  as 
compared  with  the  gross  earnings  for  the  same  month  last  year. 


Special  Corresponbence- 

New  York  Not^s. 


MR.  HENRY  FLOY,  who  last  August  resigned  his  position  as  manager 
of  the  Minneapolis  office  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, has,  with  Prof.  R.  C.  Carpenter,  of  Cornell  University,  opened  a  con- 
sulting engineer's  office  in  the  St.  Paul  Building,  320  Broadway,  New  York, 
The  firm,,  under  the  name  of  Floy  &  Carpenter,  is  securing  its  share  of  con- 
sulting business,  and  is  at  present  doing  work  for  the  Utica  Belt  Line  Rail- 
way, Ithaca  Street  Railway,  the  Standard  Oil  Company,  the  Youngstown  Gas 
Company  and  other  concerns. 

ATMOSPHERIC  POTENTIAL.— Mr.  William  A.  Eddy,  the  kite  expert, 
has  recently  made  some  rough  experimental  determinations  of  the  difference 
of  potential  between  the  atmosphere  and  the  earth  in  the  neighborhood  of  the 
Statue  of  Liberty  on  Bedloe's  Island,  in  New  York  harbor.  It  was  the  preva- 
lent idea  that  this  large  mass  of  metal  would  to  a  certain  extent  equalize  the 
potential  between  the  ground  and  the  atmosphere  in  the  neighborhood,  but 
metallic  kites  sent  up  to  a  height  of  about  350  feet  gave  greater  sparks  to 
ground  when  within  30  feet  of  the  head  of  the  statue  than  when  500  feet  away, 
apparently  showing  that  the  statue  tends,  if  anything,  to  increase  the  poten- 
tial in  the  neighboring  strata  rather  than  the  reverse. 

DARKNESS  ON  A  LIGHT  SUBJECT.— Mystery  still  surrounds  the  New 
York  Gas  &  Electric  Light,  Heat  &  Power  Company  as  to  its  real  identity  and 
purposes.  Much  speculation  has  been  indulged  in  over  the  plans  of  this  com- 
pany, and  many  opinions  have  been  expressed  on  the  subject,  but  as  yet  the 
officers  have  kept  their  own  counsel  and  not  admitted  the  interested  public  to 
their  confidence.  During  the  past  week  another  theory  has  been  evolved,  w^hich 
may  or  may  not  nave  some  elements  of  truth  in  it.  It  hails  from  Philadel- 
phia, the  home  of  gas  and  electric  combinations,  and  it  is  to  the  effect  that 
Messrs.  Widener,  Elkins  and  Dolan,  of  that  city,  are  interested  in  the  New 
York  enterprise,  and  propose  to  bring  about  the  consolidation  of  all  the  electric 
light  interests  in  Greater  New  York.  Another  and  later  rumor  is  to  the  effect 
that  the  company  has  purchased  the  Consolidated  Telegraph  &  Electrical  Sub- 
way Company,  of  this  city,  paying  therefor  $6,000,000.  This  step  is,  according  to 
the  story,  necessary  in  order  to  carry  out  the  alleged  purpose  of  consolidating 
the  electric  light  business  in  Greater  New  York,  and  using  the  surplus  power 
of  the  street  railroads  in  the  general  scheme  for  furnishing  light  and  power. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  Brooklyn, 
recently  executed  a  mortgage  for  $10,000,000  to  secure  a  like  amount  of  bonds, 
$2,000,000  of  which  were  to  be  issued  immediately.  The  question  arose  as  to 
the  amount  of  internal  revenue  tax  to  be  paid  on  the  document,  and  the  com- 
pany referred  to  the  Internal  Revenue  Collector  of  Brooklyn  for  an  opinion. 
That  official  submitted  the  matter  to  the  Commissioner  of  Internal  Revenue  at 
Washington,  who,  in  rendering  an  opinion,  states  that  the  company  is  mistaken 
in  believing  that  it  will  only  have  to  pay  tax  on  the  $2,000,000  worth  of  bonds  now 
issued.  He  states  that  the  instrument  is  a  fully  executed  and  completed  con- 
tract, which  provides  for  a  specific  and  liquidated  amount  of  money,  upon 
which  this  company  lodges  its  credit.  There  will  be  required  no  other  instru- 
ment when  each  issue  of  bonds  is  made,  although  these  issues  are  in  future. 
The  commissioner's  office  considers  the  instrument  to  be  unquestionably  a 
mortgage  for  $10,000,000  fully  executed,  passed  and  settled,  with  nothing  re- 
maining to  be  done,  and  it  is  therefore  held  to  be  subject  to  taxation  as  a 
mortgage  for  $10,000,000.  The  Kings  County  Electric  Light  &  Power  Com- 
pany also  separately  executed  a  mortgage  to  secure  the  .same  bonds,  and  it  was 
also  asked  whether  this  mortgage  must  also  be  stamped  or  whether  the  two 
mortgages  be  treated  as  one,  both  being  given  to  secure  the  same  loan.  The 
commissioner  decided  that  the  mortgage  executed  by  the  Kings  County 
Company  is  subject  to  the  same  taxation  as  the  one  executed  by  the  Edison 
Company.  Under  this  ruling  it  is  stated  that  the  Edison  Electrical  Illuminat- 
ing Company  will  have  to  pay  a  stamp  tax  of  $5000. 

ELECTRIC  POWER  FOR  THE  THIRD  AVENUE  SYSTEM,- 
On  Monday  last  the  Third  Avenue  Railroad  Company  began  work  prepara- 
tory to  installing  the  underground  conduit  sy.stem  on  its  lines.  Ducts  for  the 
feeders  are  now  being  laid  on  Third  Avenue,  south  from  124th  Street,  in 
trench e."*  dug  alongside  both  the  up  and  down  town  tracks.  The  number  of 
ducts  will  vary  from  twelve  to  thirty-four  or  more  at  difTerent  parts  of  the  line. 
McRoy  conduits  and  cement -lined  pipes  manufactured  by  the  National  Con- 
duit &  Cable  Com7>any  are  being  used  in  the  work.  The  entire  system  of  the 
Third  Avenue  company  will  be  equipped  with  electric  power.  The  roads  to  be 
changed  over  are  the  Third  Avenue,  the  125th  Street  and  Amsterdam  Avenue, 
the  Forty-second,  Manhattanvillc  &  St.   Nicholas  Avenue,  and  the  Dry   Dock, 


Battery  and  East  Broadway  lines.  The  two  last  named  are  now  operated  by 
horses.  The  present  cable  conduits  oh  the  Third  Avenue^  road  will  be  used 
for  the  electric  system,  but  new  rails  will  be  laid.  These  will  be  60-foot  7-inch 
girders,  made  by  the  Johnson  Company.  On  the  other  lines  entirely  new  con- 
struction will  be  carried  out,  g-inch  60-foot  girder  rails  being  used.  The  rea- 
son that  only  7-inch  rails  will  be  laid  on  Third  Avenue  is  because  of  the  height 
of  the  yokes  in  present  use,  which  will  not  permit  of  a  higher  rail  being  used. 
The  electrical  system  to  be  adopted  will  be  similar  to  that  used  by- the  Metro- 
politan Street  Railway  Company  on  its  various  electric  lines.  That  is  the  most 
definite  information  that  can  be  given  at  the  present  time  regarding  the  elec- 
trical equipment,  as  the  contracts  have  not  yet  been  made.  The  large  power 
house  on  the  Kingsbridge  Road  will  be  equipped  with  modern  apparatus,  which 
will  generate  alternating  currents.  These  will  be  transmitted  to  sub-stations 
at  various  points  on  the  system  and  transformed  to  direct  current  for  the 
operation  of  the  cars.  Just  what  apparatus,  the  number  and  size  of  units,  etc., 
will  be  installed  at  the  main  and  sub  stations  has  not  yet  been  determined 
upon,  as  the  contracts  have  not  yet  been  submitted.  The  situation  may  seem 
to  many  to  be  a  peculiar  one.  The  Third  Avenue  Railroad  Company  has  de- 
termined to  adopt  electric  power,  and  has  actually  begun  the  preliminary 
work  with  this  end  in  view,  but  has  not  yet  even  asked  for  bids  on  the  equip- 
ment. The  plans  are  in  the  hands  of  the  engineers,  however,  and  will  soon  be 
ready  to  be  bid  on.  The  work  of  changing  over  to  the  electric  system  will  be 
carried  on  as  rapidly  as  possible;  the  laying  of  the  rails  on  the  Third  Avenue 
line  will  immediately  follow  the  duct  work.  The  installation  of  the  conduit 
system  on  the  Dry  Dock  and  other  lines  will  commence  at  once  and  be  carried 
to  completion  as  quickly  as  possible. 


Buffalo  and  Niagara  Falls  Notes. 


IT  IS  HOPED  that  the  Urban  flour  mill  will  be  ready  to  start  up  with 
electric  power  before  the  end  of  the  month.  Since  every  other  mill  besides 
some  other  concerns  are  waiting  to  see  how  this  venture  comes  out  it  is 
very  essential  that  a  good  job  shall  be  made  of  the  work. 

THE  MANAGERS  of  the  Automatic  Telephone  Company  are  not  yet  pre- 
pared to  push  the  invention  in  this  city,  though  they  are  doing  well  elsewhere. 
They  are  at  present  content  with  enjoying  a  little  "family"  sort  of  an  ex- 
change, with  the  wires  connecting  the  offices  of  the  leading  members  of  the 
company,  who  are  mainly  lawyers. 

USELESS  LIGHTINC,.— The  BufEalo  city  authorities  are  at  loggerheads 
over  the  disposition  of  the  arc  lights  that  are  located  on  the  outlying  parts 
of  the  city.  Several  years  ago  the  land  speculators  secured  a  lot  of  lights  in 
the  uninhabited  sections  of  the  city,  and  they  are  still  illuminating  the  bare 
fields.  An  agitation"  has  been  started  in  favor  of  moving  them  farther  in 
toward  the  heart  of  the  city,  where  they  will  do  more  good. 

THE  BELL  TELEPHONE  COMPANY  is  spending  a  large  amount  of 
money  in  burying  the  wires  even  at  points  in  the  city  far  removed  from  the 
business  centre.  "A  gentleman,  in  speaking  of  the  policy  of  the  company  in 
this  regard,  expressed  admiration  for  the  enterprise  shown,  but  was  of  the 
opinion  that  it  did  not  help  pile  up  dividends.  He  regards  the  popular  clamor 
against  overhead  wires  as  very  unwise,  as  it  necessitates  high  charges. 

THE  CANADIAN  NIAGARA  POWER  FRANCHISE.— Speculation  over 
the  probable  course  of  the  Niagara  power  authorities  in  regard  to  the  Canadian 
franchise  has  not  been  put  at  rest  by  the  payment  last  week  of  the  $12,500 
rent  that  had  been  allowed  to  lapse  so  long.  It  is  claimed  that  the  franchise 
has  now  run  j)ut  on  account  of  the  failure  of  the  Canadian  branch  of  the 
company  to  go  ahead  with  the  work.  Secretary  Rankine  came  here  from  New 
York  this  week,  and  was  in  consultation  with  local  members  of  the  Canadian 
company,  but  they  refused  to  talk  on  the  question  beyond  saying  that  there 
would  be  developments  soon.  The  franchise  stipulated  that  the  Canadian  com- 
pany should  have  10,000  developed  horse-power  now  and  water  connection 
for  25,000  horse-power.  Some  time  ago  the  company  applied  for  an  extension 
of  eighteen   months,   and  may  have  obtained   it. 


St.  Louis  Notes. 


ANOTHER  STREET  RAILWAY  FRANCHISE  measure  was  introduced 
into  the  House  of  Delegates  at  last  Tuesday's  meeting.  The  road  is  called 
the  Clifton  Heights  &  Oakland  Railway,  and  is  to  cover  the  southwestern  dis- 
trict of  the  city  and  connect  with  a  county  road,  to  be  secured  by  franchise 
later. 

PROPERTY  OWNERS  along  the  route  of  the  proposed  new  extension  of 
the  Lindell  Railway  are  preparing  to  take  into  court  the  iiuestlon  of  the  validity 
of  the  franchise  recently  granted  by  the  Municipal  Assembly  and  signed  by  the 
mayor.  The  points  of  controversy  will  be  made  upon  laws  which,  it  is  held, 
are  in  direct  conflict  with  the  new  line.  At  the  head  of  the  contesting  party 
is  some  of  the  best  legal  talent  in  the  city. 

A  SUIT  has  been  filed  against  the  St.  Louis  Underground  Service  Com- 
pany, the  Citizens'  Electric  Light  &  Power  Company,  the  National  Subway 
Company  of  Missouri  and  the  Kinloch  Telephone  Company  by  two  prominent 
citizens.  They  ask  for  the  production  of  certain  books  and  the  appoint- 
ment of  a  receiver  for  the  St.  Louis  Underground  Service  Company.  The  suit 
grows  out  of  a  controversy  over  some  stocks. 

THE  CASS  Avenue  and  Fair  Grounds  Railway  Company  applied  to  the 
Circuit  Court  last  Tuesday  tor  an  injunction  restraining  the  St.  Louis  & 
Suburban  Company  from  operating  over  its  tracks.  The  route  was  granted  the 
Suburban  by  the  Municipal   Assembly  April  5.   1898.    The   Cass  Avenue  road 
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objects  to  it.  It  is  also  charged  that  in  granting  permission  for  the  loop  the 
Municipal  Assembly  violated  the  Julian  law,  which  provides  that  when  munici- 
pal street  franchises  are  granted  they  shall  be  bid  for  and  given  to  the  high- 
est bidder.  It  is  claimed  that  this  was  not  done  in  the  case  of  the  Suburban 
road. 


was  made  into  Bakor  Bay  to  avoid  the  shipping,  and  then  another  splice  to  a 
cable  was  made.     It  is  claimed  to  be  the  only  line  of  the  kind  in  use. 


Canadian  Notes. 


Washington  Notes. 


FOUR  SUITS  for  injunction  have  been  brought  against  the  Chesapeake  & 
Potomac  Telephone  Company  within  the  past  week.  A  bill  in  equity  has  been 
filed  by  Mr.  George  C.  Altemus,  who  seeks  to  prevent  the  removal  of  a  tele- 
phone from  his  establishment  in  the  city,  which  the  company  has  threatened, 
although  he  has  offered  to  pay  the  price  fixed  by  Congress  as  the  yearly  rental 
of  a  telephone  in  the  District.  Three  other  suits  were  filed  on  November  4 
in  the  Supreme  Court  of  the  District  of  Columbia.  The  petitioners  are  James 
and  Lewis  Holmes,  doing  business  at  First  and  E  Streets;  Fenton  A.  Deni- 
son,  trading  as  Denison  &  Co.,  at  No.  206  Tenth  Street,  and  Collins  &  Gaddes, 
at  No.  511  Eleventh  Street. 

GAS  EXPLOSION  AT  THE  CAPITOL.— On  Sunday  afternoon  last  an 
explosion  of  gas  occurred  in  that  part  of  the  Capitol  occupied  by  the  United 
States  Supreme  Court,  causing  much  damage.  This  accident  is  a  strong  argu- 
ment against  the  use  of  gas  and  favorable  to  the  adoption  of  electric  light  in 
such  buildings,  where  there  is  much  valuable  property  in  jeopardy.  Apart 
from  the  danger  of  gas  explosions  the  products  of  combustion  from  the  gas  jets 
are  injurious  to  books  and  fabrics,  and  in  time  produce  a  dingy  appearance 
to  the  surroundings.  These  objections  are  entirely  removed  by  the  use  of 
electric  light.  There  are  now  two  electric  hght  plants  in  the  Capitol,  but  the 
use  of  gas  in  halls  and  similar  places  is  yet  continued. 

AMERICAN  LAMPS  IN  JAPAN.— The  American  consul  at  Hiogo  writes 
to  the  State  Department  that  he  has  received  a  letter  from  K.  Ikeda,  presi- 
dent of  the  Kobe  Electric  Light  Company,  in  answer  to  the  consul's  inquiries 
relative  to  electric  light  supplies.  The  company,  the  letter  states,  formerly 
used  only  the  Edison  lamp,  but  in  1894  changed  to  English  and  German 
lamps,  in  consequence  of  the  latter  being  cheaper;  but  it  recognizes  the 
superiority  of  the  American  or  Edison  lamp,  and  says  that  it  is  desirable 
to  use  lamps  requiring  the  least  amount  of  power.  Apparatus  for  testing  lamps 
is  now  being  installed,  which  may  disclose  that  the  company  should  discard  the 
cheaper  English  and  German  lamps,  and  again  use  the  Edison. 

Chicago  Notes. 


ALL  OF  THE  BRIDGES  across  the  Chicago  River  in  the  business  sections 
of  the  city  are  now  operated  by  electric  motors.  The  Adams  Street  bridge  was 
recently  equipped  with  electrical  apparatus,  and  this  was  the  last  of  these  struc- 
tures to  be  so  outfitted. 

A  JAPANESE  ELECTRICAL  FRANCHISE.— It  is  reported  that  the 
Siemens  &  Halske  Company  of  America  has  received  a  proposition  from  the 
Japanese  Government  to  form  a  syndicate  to  develop  electrical  enterprises  in 
Japan,  such  as  electric  railways  and  lighting  plants,  and  that  the  matter  is 
now  under  consideration  by  the  Chicago  company.  The  franchise,  it  is  stated, 
will  be  exclusive,  and  one  of  the  most  valuable  ever  granted  to  one  syndicate 
or  corporation.  The  Elkins-Widener  syndicate,  of  Philadelphia,  it  is  stated, 
will  be  interested  in  the  Japanese  syndicate  if  it  is  formed.  The  syndicate,  it 
is  reported,  will  have  a  capitalization  of  about  $10,000,000. 

Mexican  Notes. 


PRESIDENT  PORFIRIO  DIAZ  has  promised  to  visit  Monterey  the  latter 
part  of  this  month,  and  extensive  preparations  are  now  being  made  for  his 
reception  and  entertainment.  The  electric  light  company  is  wiring  all  of  the 
public  plazas  and  buildings,  and  the  electrical  illumination  upon  the  occasion 
of  the  presence  of  the  distinguished  visitor  will  be  exceedingly  beautiful. 

THE  WORK  of  introducing  electric  traction  on  the  streetcar  system  of  the 
city  of  Mexico  is  making  good  progress.  The  first  portion  of  the  system  to  be 
changed  over  to  electricity  will  be  the  line  to  Guadaloupe  and  the  line  to  San 
Angel,  by  way  of  ChapuUepcc,  Tacubaya  and  Mixcoac,  embracing  in  all  about 
26  mile*  of  track.  An  entirely  new  roadbed  is  being  constructed  and  new  8s- 
pound  rail*  will  be  laid.  Three  different  styles  of  trolley  poles  will  be  used. 
For  double  track  iiultiidc  of  the  city  gates  the  centre  pole  with  double  bracket 
will  be  used.  ln%ide  the  city  gates  both  the  side-pole  system,  in  which  the 
trolley  wires  is  suspended  from  wiren  strung  across  the  street  from  pole  to  pole, 
and  the  single-bracket  pole  will  be  used.  The  poles  will  be  sH  feel  high.  They 
will  be  all  iron  and  made  by  the  National  Tube  Works,  of  McKcesport,  Pa. 
The  power  house  will  be  of  iron  and  brick.  There  will  be  three  boilers,  of  the 
llabcock  tk  Wilcox  type,  and  three  Mcintosh  &  Seymour  engines.  The  nom- 
inal horsepower  »(  the  plant  is  calculated  at  tzoo.  The  boilers  arc  being  built 
in  GlaiJiow.  Scotland.  The  TJcneral  Klcclric  (Company  will  furni-vh  the  electri- 
cal plant,  Ihe  car*  bring  equipped  with  7ohp  motors.  The  J.  O.  Brill  Com- 
pany, of  Philadclphi.'i,  i^  now  buildmu  thirty  t.-ir-i  for  this  road. 

Pacific  Coast   Notes. 


THE  OREGON  AUTOMATIC  TELEPHONE  COMPANY  rrtently  filed 
arliclct  of  incorporation  in  Portland,  Ore.  The  incorporators  arc  H.  A.  Hcpp- 
ner.  Carl  Harkmnn  and  Thomas  K.  Miiir.    The  capilalizatton  ii  %2S,ono, 

TRANSMT*^^  "  '  '*'  *'  '  '""•  riKl't  of  way  ha*  been  iccurcd  to  erect  n 
dam  on  thr  '   by  person*  who  claim  to  be  about  to  In- 

Tf.ii    in   exi'i  i.ufacluring   plant.    The   location    is   within 

.«ion  distance  of  J'ortland,  "re. 
irrrtvr.     l^l  and     SI;I{MAKINR     line,— it    it    reported    that    a 
,  rrn  laid  from  Manilla  to  Cavit£.     Major  Thomp- 

,.  ...  Signal  Corpv,  frnring  tbat  the  land  lines  would 

be  tsmptftd  with  by  the  rutivcs,  directed  Captain  Kenna  lo  lay  out  a  route 
lor  a  coble.  They  finally  tried  the  experiment  of  laying  an  urdinary  insulated 
copper  wire  under  the  bay.  The  wire  was  spliced  lo  a  cable  lo  carry  It  out 
beyond  the  turf,  and  then  laid  across  lo  Cavit*.    Ofl  the  latter  place  a  circuii 


THE  STATEMENT  of  the  Montreal  Electric  Street  Railway  Company  for 
the  last  year  shows  the  net  profits  to  have  been  $601,704.18,  against  $507,885.60 
for  the  year  previous.  After  paying  a  10  per  cent,  dividend,  $138,000  was  car- 
ried over  to  the  rest  account. 

A  BY-LAW  providing  that  the  Toronto  Electric  Street  Railway  shall  have 
vestibules  on  the  rear  of  the  cars  has  gone  into  effect,  but  the  vestibules  are 
not  in  evidence,  nor  does  there  appear  to  have  been  any  effort  on  the  part  of 
the  company  to  provide  them.  The  Toronto  civic  authorities  are  determined 
to  test  their  power  in  the  matter,  and  City  Solicitor  Caswell  promptly  laid  in- 
formation against  the  company  for  breach  of  the  by-law.  The  case  will  come 
up  for  trial. 

THE  OFFICIAL  ANNOUNCEMENT  has  been  made  by  the  Quebec, 
Montmorency  &  Charlevoix  Electric  Railway  Company  that  it  is  proposed  to 
equii?  the  road  running  from  Cape  Tourmente,  Quebec,  with  electric  power,  and 
to  construct  an  independent  branch  to  Montmorency  Falls.  The  estimated  cost 
of  improvements  is  given  as  $330,000,  and  when  completed  the  system  will  com- 
prise over  60  miles  of  electric  railway.  The  president  of  the  company  is  H.  J. 
Beemer.  The  shareholders  of  the  Quebec,  Montmorency  & '  Charlevoix  Rail- 
way and  of  the  Quebec  Electric  Railway  on  Wednesday  week  had  their  first 
general  meeting  since  the  amalgamation  of  the  two  companies,  to  authorize  the 
board  of  directors  to  issue  debentures  to  the  amount  of  $1,500,000,  bearing  5 
per  cent,  interest,  redeemable  in  twenty-five  years  and  secured  by  a  first  mort- 
gage on  all  the  properties  of  the  company.  Since  the  companies  were  amalga- 
mated the  gross  receipts  have  been  $79,006,  and  the  expenses  $33,647,  leaving 
a  net  balance  of  $45,559. 

NEW  CALCIUM  CARBIDE  FURNACES.— For  the  past  two  weeks  there 
has  been  an  experiment  going  on  in  this  city  which  has  now  developed  into  an 
industry.  It  is  the  manufacture  of  calcium  carbide  for  the  production  of  acetylene 
gas  by  means  of  a  new,  yet  simple  and  effective,  method.  The  inventors  of  this 
new  scheme  are  Messrs.  H.  Lamoth  and  J.  \V.  McRae,  of  Ottawa.  The  new 
idea  is  in  the  furnaces  which  are  to  be  used  in  the  manufacture  of  the  carbide. 
The  furnace  consists  of  two  electrodes,  one  suspended  from  above  and  the 
other  placed  on  the  ground.  The  two  are  connected  by  means  ol  carbon 
pencils,  which  form  an  arc  producing  sufficient  heat  to  melt  the  coke  and 
limestone  which  are  piled  around  these  electrodes,  and  form  it  into  calcium 
carbide.  It  is  the  intention  of  the  promoters  of  this  new  industry  to  erect  a 
plant  containing  about  forty  of  these  furnaces,  which  will  be  kept  running  six- 
teen hours  per  day.  The  carbide  is  produced  for  $60  per  ton  wholesale,  and 
the  factories  now  making  this  product  throughout  Canada  are  unable  to  keep 
up  with  the  orders  for  this  product.  By  operating  their  present  plant  the  in- 
ventors expect  to  be  able  to  turn  out  about  10  tons  of  carbide  per  day. 


South  African  Notes. 


THE  RUNNING  OF  A  10,000-VOLT  PLANT.— The  generators  of  the 
power  transmission  system  of  Moodie's  Gold  Mining  &  Exploration  Company, 
Limited,  recently  ran  for  over  eighty-eight  days  continuously  without  any 
interruption  whatever.  During  this  time  there  were  partial  losses  of  load  (due 
to  line  fuses  going)  amounting  in  all  to  only  twenty-five  minutes. 

LIGHTING  AND  TRAMWAY  CONTRACTS.—There  has  recently  been  a 
little  more  activity  than  usual  in  the  electrical  business.  The  town  of  East 
London  has  concluded  contracts  for  a  lighting  system  and  also  for  a  tram  line, 
the  total  to  be  outlaid  being  about  $200,000.  Blocmfontein  has  also  decided  at 
last  to  put  down  an  electrical  plant,  and  the  work  in  connection  with  the 
(irahamstown  Exhibition  is  in  progress.  All  of  these  undertakings  arc  in 
the  hands  of  Johannesburg  firms. 

PROPOSED  ENLARGEMENT  OF  JnHANNESIun<t;  LlCilTlNG 
WORKS.— The  Town  Council  of  Johannesburg  proposes  to  raise  £150,000 
($750,000)  on  debentures  for  the  purpose  of  increasing  its  lighting  plant.  The 
town  possesses  two  lighting  systems,  one  electrical,  the  other  gas.  It  is 
proposed  to  extend  both  of  these  and  to  give  further  facilities  for  the  use  of 
gas  for  cooking  purposes.  Since  the  town  took  over  these  undertakings  in 
April,  1895,  the  dynamo  capacity  has  been  raised  from  120  to  675  kilowatts, 
while  that  of  the  gas  plant  has  been  more  than  doubled  in  the  same  lime.  In 
additi()n  to  the  town  planl  there  is,  of  course,  a  very  large  amount  of  liglitiiiK 
done  by  private  concerns. 


French  Notes. 


ICI.KCTKIC  TRACTION  AT  VINCKNNES,  .SEINE.-Tl.c  question  ol 
HiibHtitiiling  electric  tr.iction  by  the  ovcrlicud  system  for  tlic  compressed  nir 
on  the  lines  througli  the  Vinienncs  woods  is  now  up  for  considcr.ilion. 

ELKC.'TKIC  TRACTION  IN  I'RANCK.— Emnce  is  next  to  Ocrinnny  in  the 
number  of  electric  railway  lines  now  in  oper.ilion.  During  iHg;  her  mileage 
inereiised  some  73,000  miles,  mnkinK  ii  lolnl  construction  for  one  year  in 
I'rance  .ilmost  equal  lo  the  total  exislinu  mileage  of  Englanil.  Sevenlytwo 
companies  use  the  overhead  trolley,  ciKhl  use  undcrgroinul  couducl«u-s  and 
Ihirleen  operate  with  storage  balleries. 

AN  IMI'ROVEMKNT  IN  TROI.I.ICY  WHEELS.— This  invention  is  in- 
tended to  guard  against  the  jumping  of  the  trolley  wheel  from  the  wire,  which 
occurs  with  such  annoying  frequency  at  switches  and  sharp  turns  where  Ihe 
wire  l«  necessarily  out  of  line  with  ihc  centre  ol  the  Iraik.  Instead  ol  mourn- 
ing Ihe  wheel  rigidly  nt  Ihc  end  ol  the  pole  n  spiral  spring  connects  Ihe  two, 
allowing  the  wheel  lo  follow  the  many  irregularities  of  the  wire,  no  mailer  in 
what  direction  they  occur,  without  causing  too  much  pressure  between  the 
wire  and  the  flonges  ol  llie  wheel. 

THE  MACHINE  SIKH'S  OK  THE  IIECAUVII.LE  COM  I'AN  Y.-Thc 
new  Decauville  Company  has  recently  huilt  some  new  shops  for  electro  me- 
chanical work,  and  is  now  able  lo  fill  ordcri  h.r  geneialors  ami  molors  of  all 
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sizes,  or  to  contract  for  complete  electrical  installation,  transmission  of  power, 
traction  work,  etc.  Among  the  installations  made  by  this  company  is  that  at 
Sondiere  de  la  Madeleine,  near  Saint-Nicholas  du  Port  (M.  et  M.).  which 
has  been  found  very  satisfactory.  Also  ?  number  of  motors  were  put  into  the 
foundries  and  smelting  works  at  Pont-a-Mousson,  and  both  generators  and 
motors  for  Darblay  &  Sons,  Essonnes.  A  recent  order  received  by  the  Decau- 
vilip  Company  was  from  the  Norman  Electric  Light  Company,  of  Rouen,  for 
a  three-wire  system  electric  light  generator  of  800  horse-power. 

AN  ELECTRIC  PROTECTIVE  DEVICE  FOR  LINEMEN.--A  new  ar- 
rangement has  been  invented  for  the  protection  of  linemen  at  work.  The  ob- 
ject of  this  instrument  is  to  provide  a  path  for  the  current  which  will  conduct 
it  off  the  line  before  it  reaches  the  lineman  in  case  the  current  is  thrown  on 
to  a  dead  line  by  mistake  while  it  is  undergoing  repairs.  For  overhead  work 
it  is  composed  of  six  hooks  connected  together  in  two  groups  and  carried  on 
an  insulated  handle,  with  which  they  may  be  fastened  to  the  wires  without  the 
aid  of  a  laddpr;  each  group  of  hooks  is  grounded  through  a  flexible  conductor 
ending  in  a  metal  spike,  to  be  stuck  into  the  ground.  For  underground  work 
the  hooks  are  replaced  by  clamps  which  have  insulated  handles  kept  apart  by 
a  strong  spring,  and  which  are  grounded  as  before  through  a  spike  and  flexible 
connection. 

ELECTRIC  TRANSMISSION  OF  POWER.— An  application  has  been 
made  by  a  corporation  for  a  franchise  to  permit  the  erection  of  a  power  station 
on  the  banks  of  the  Loire.  The  enterprise  contemplates  developing  near  the 
Villerest  paper  mill  10,000  gross  horse-power,  to  be  transmitted  for  light  and 
power  purpose^  to  Roanne  and  its  environs.  There  is  at  present  a  consider- 
able use  made  of  steam  power  in  this  district  at  a  cost  of  operation  varying 
from  200  to  500  francs  and  over  per  year  on  a  basis  of  ten  hours 
per  day  and  300  days  per  year.  Leaving  out  of  consideration  the 
possible  use  of  current  for  electro-chemical  purposes,  and  leaving  out  also 
the  possibility  of  transmitting  power  to  Charliere,  Regny,  Amplepuis,  Thizy, 
Cours,  etc.,  it  is  practically  certain  that  with  cheap  power  in  the  district  con- 
sidered new  manufactures  and  industries  would  be  attracted  and  the  old  ones 
greatly  developed.  This  could  be  done  successfully  by  selling  power  at  from 
300  to  150  francs  per  horse-power  per  year  (10  hours  per  day  and  300  days); 
this  would  be  equivalent  to  15  centimes  (3  cents)  per  kilowatt,  and,  would 
effect  a  saving  to  the  consumer  of  25  to  50  per  cent,  in  the  cost  of  his  power. 
In  addition,  there  are  not  far  from  a  hundred  villages  which  would  all  use 
electric  light,  the  advent  of  which  is  earnestly  desired  by  the  inhabitants. 
Many  municipalities  and  manufacturers  are  already  in  line,  and  need  nothing 
but  proposals  to  become  customers. 

A  TELEPHONE  LINE  ALONG  THE  MEDITERRANEAN  COAST.— 
It  has  been  decided  to  establish  telephonic  communication  between  Marseilles 
and  the  towns  along  the  coast.  The  great  importance  and  practical  value  of 
this  line  to  both  public  and  private  business  in  these  cities  is  very  evident;  it 
brings  them  into  communication  not  only  with  Marseilles,  but  with  all  the  other 
cities  with  which  Marseilles  is  connected  and  with  Paris  in  particular.  There 
was  a  meeting  on  April  25  between  the  representatives  of  the  various  cities 
concerned  and  a  telegraph  superintendent,  M.  Frouin,  ministerial  chief  of  the 
oflice  of  telegraphic  communication,  who  was  especially  appointed  to  consider 
the  matter  by  the  Minister  of  Posts  and  Telegraphs.  At  this  meeting  it  was 
agreed  to  issue  bonds  for  350,000  francs  on  the  credit  of  the  cities  and  towns 
concerned  in  the  enterprise,  these  bonds  to  bear  interest  not  to  exceed  3^2 
per  cent.,  together  with  provision  for  a  sinking  fund,  which  will  wipe  out  the 
debt  in  five  years.  At  the  rate  of  interest  specified  the  yearly  interest  ac- 
count is  12,650  francs,  which  will  be  divided  as  follows:  Marseilles,  2000  francs; 
Toulon,  3000;  Hyeres,  300;  Frejus,  300;  Menton,  250;  Draguignan,  250;  Grasse, 
200;  Antibes,  200;  Saint- Raphael,  200;  Vallauris,  150;  Beaulieu,  150;  Ville- 
franche,  150.  It  is  readily  understood  that  these  interest  charges  will  decrease 
from  year  to  year  in  proportion  to  the  receipts  with  the  operation  of  the 
sinking  fund  provision.  Every  city  is  at  liberty  to  advance  the  necessary 
capital  directly  from  its  treasury. 


General  IFlews. 


The  Telegraph  and  Telephone. 


()\VENSBORO.  KV. — The  Cumberland  Telephone  Company  contemplates 
the  erection  of  a  modern  exchange  building  here. 

IIOSTON,  MASS. — The  People's  Telephone  &  Telegraph  Company,  Worces- 
ter, has  been  incorporated.  J.  L.  Currier  is  president;  F.  W.  White,  treasurer; 
capital,  $150,000. 

HARRISnURC,  PA.— The  Pennsylvania  Telephone  Company  has  let  the 
contract  to  extend  its  line  from  New  Tripoli  to  Slatington  by  way  of  Garmans- 
ville,  Sagersville,  Dibertsvilie  and  Slatcdale.  The  new  line  will  be  in  opera- 
tion by  December  i. 

RICHMOND,  KY. — A  scheme  is  on  foot  to  buy  up  and  consolidate  all  the 
local  telephone  lines  of  Central  and  Eastern  Kentucky,  riumbering  about 
twenty-five,  extending  as  far  north  as  Maysville  and  south  to  Somerset,  into 
one  system.    Capitalists  of  this  city  are  at  the  head  of  the  scheme. 

NEW  YORK,  N.  Y.— The  Fowler  Switchboard  &  Telephone  Company,  of 
New  York  City,  has  been  incorporated  to  manufacture  telephone  and  other 
electrical  fixtures.  The  capital  is  $5000.  Directors,  John  T.  McRay,  of  New 
^'ork  City:  Samuel  B.  Fowler,  of  Brooklyn,  and  L.  Victor  Heckles,  of 
Itrooklyn. 

.SANTIAGO  DE  CUBA. — An  overland  telegraph  line  from  Guantanamo  to 
Manzanillo  by  way  of  Santiago  has  been  ordered  constructed  by  the  United 
States  Signal  Corps.  The  line  will  be  used  for  the  transmission  of  olTicial 
government  dispatches,  but  it  is  stated  that  commercial  business  will  also 
be  accepted. 

BOSTON,  MASS. — The  Mexican  Telephone  Company  has  expended  $33,000 
in  establishing  metallic  service,  which  amount  has  been  p:ud   nut   of  the  earn- 


ings. The  company  is  increasing  its  rental  per  subscriber  from  $75  to  $125,  al- 
though the  metallic  service  is  optional.  It,  however,  reports  a  gratifying  de- 
mand for  the  service  at  the  higher  price. 

NEW  PHILADELPHIA,  OIIIO.-The  Tuscarawas  Home  Telephone  Com- 
pany, with  headquarters  at  this  place,  and  a  capital  stock  of  $75,000,  has  been 
incorporated  by  J.  S.  Bailey,  F.  W.  Bainbridge,  J.  W.  Yeagley,  O.  S.  Wefty 
and  J.  H.  Mitchell,  to  operate  a  telephone  system  between  New  Philadelphia, 
Canal  Dover,  Uhrichsville,  Dennison,  Canton,  Carrollton,  Cadiz,  Cambridge, 
Coshocton,  Mtllersburg,  Wooster  and  neighboring  villages. 

BOSTON,  MASS.— The  instrument  report  of  the  Bell  Telephone  Company 
for  the  month  ended  October  20  shows  the  following:  Gross  output  33,639,  an 
increase  of  10.508  over  October  last  year;  net  output  21,816,  an  increase  of 
5830.  Since  December  20,  last  year,  the  gross  output  was  278,363.  an  increase 
of  92,487,  and  the  net  output  158,281,  an  increase  of  48,658.  The  total  number 
of  instruments  outstanding  October  20  was  1,077,420,  an  increase  as  compared 
with  the  number  at  the  same  period  last  year  of  193,930. 

SAN  FRANCISCO,  CAL.— In  a  recent  interview  with  Mr.  Heinrich  Hof- 
meister,  director  of  the  German  telegraph  system  and  superintendent  of  the 
cable  system  at  Emden,  that  gentleman  gave  some  interesting  facts  concern- 
ing the  telegraph  service  in  his  country.  He  stated  that  the  greatest  difference 
between  the  service  there  and  the  telegraph  service  in  this  country  is  that  the 
Germans  do  more  for  the  small  towns  and  villages.  In  Germany  the  mails,  the 
telegraph  and  the  telephone  are  combined  in  one  department,  which  is  in 
charge  of  Dr.  Von  Slephan,  whose  principal  aim  is  to  secure  the  most  perfect 
system  at  a  minimum  cost.  The  telegraph  tolls  in  Germany  compared  with 
those  in  this  country  are  very  much  lower,  the  charge  for  a  lo-word  telegram 
to  any  part  of  the  Empire  being  about  5  cents  of  our  money.  In  the  telephone 
service  25  cents  for  five  minutes'  conversation  is  charged,  irrespective  of  the 
distance,  which  is  not  taken  into  account  as  in  this  country.  Individual  tele- 
phone subscribers  pay  150  marks  or  about  $36  a  year  for  the  use  pf  the  tele- 
phone. Overhead  wires  were  abolished  in  Germany  long  ago,  not  only  in 
cities,  but  through  the  Empire.  Cables  containing  seven  copper  conductors 
constructed  like  submarine  cables  and  encased  in  iron  pipes,  are  used  on  the 
underground  work.  Germany,  Mr.  Hofmeister  said,  is  one  gigantic  spider  web 
of  underground  cables.  Main  lines  radiate  from  Berlin  to  the  uttermost  edge 
of  the  country,  and  these  radiating  lines  are  joined  together  at  regular  inter- 
vals. Occasionally  wires  are  strung  on  poles  in  the  country,  but  two  poles  are 
used,  instead  of  one,  to  support  the  cross  arm.  Porcelain  insulators  are  used 
in  overhead  work  in  place  of  glass. 


Electric  Liqht  and  Power. 


CLARENCE,  MO.— At  a  special  election  held  here  it  was  voted  to  issue 
$5000  of  electric  light  bonds. 

WICHITA,  KANS.— The  city  authorities  are  considering  the  question  of 
establishing  an   electric  light  plant. 

CHARLEROI,  MICH.— A  vote  will  be  taken  here  on  the  proposition  to 
bond  the  city  for  $10,000  to  purchase  the  electric  light  plant  now  operated  by 
private  capital. 

PEORIA,  ILL.— The  Diamond  Motor  Company  has  been  organized  in  this 
city,  with  a  capital  stock  of  $30,000.  The  incorporators  are  E.  Couck  W 
Reyle,  A.  Fink  and  G.  Scheefer. 

IRONTON,  OHIO.— The  electric  plant  was  burned  to  the  ground  recently. 
The  damage  amounts  to  about  $8000,  which  is  partly  covered  by  insurance. 
The  plant  will  be  rebuilt  at  once. 

EDWARDSVILLE,  ILL.-The  plant  of  the  Edwardsville  Electric  Light 
&  Power  Company  was  recently  completely  destroyed  by  fire,  entailing  a  loss 
of  $40,000.     Immediate  steps  have  been  taken  to  rebuild. 

GREENPORT,  L.  I.,  N.  Y.-The  Greenport  Electric  Light  Company  is  con- 
sidering the  advisability  of  having  a  new  electric  light  plant  established  in  this 
village  in  place  of  the  old  one,  which  is  sadly  in  need  of  repairs.  A  new 
boiler  will  be  put  in  at  once. 

BENTON  HARBOR,  MICH.-The  City  Council  of  Benton  Harbor  has 
closed  a  contract  with  the  Benton  Harbor  &  St.  Joseph  Electric  Light  Com- 
pany for  a  term  of  five  years.  The  contract  calls  for  1200-cp  arc  lights,  and 
the  price  paid  for  forty  lights  for  the  five  years  is  $14,000,  making  a  rate  of  $70 
per  electric  light  per  year. 

MACON,  MO.— The  Trans-Mississippi  Electric  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $30,000.  Col.  F.  W.  Blees,  J.  F. 
Schaefer,  of  Kansas  City,  and  Charles  E.  Reel,  of  St.  Joseph,  are  the  directors. 
The  company  was  organized  for  the  purpose  of  establis'hing  and  managing 
electric  light  and  power  stations. 

ALLEGAN,  MICH.-The  Kalamazoo  Valley  Electric  Company,  recently  or- 
ganized, has  begun  the  construction  of  a  dam  in  the  Kalamazoo  River  4  miles 
from  here,  to  cost  $125,000,  and  which,  it  is  expected,  will  develop  13,500  horse- 
power. Four  large  water  wheels  will  be  put  in.  and  the  electric  power  gener- 
ated will  be  distributed  to  Allegan,  Kalamazoo,  Plainwell,  Otsego  and  other 
towns  for  lighting  and  power  purposes.  The  works  will  be  in  operation  next 
spring. 

CHARLESTON,  W.  VA.— The  Edison  Junior  Electric  Light  &  Power  Com- 
pany, of  New  York  City,  has  been  incorporated  here  for  the  purpose  of  manu- 
facturing, selling,  licensing  or  otherwise  dealing  in  electric  storage  batteries 
and  electrical  appliances,  etc.  Capital  subscribed,  $100,  with  the  privilege  of 
increasing  the  same  to  $500,000  in  all.  The  shares  arc  held  liy  Thomas  A.  Edi- 
son, Jr.,  Valentine  Robinson,  H.  C.  Hepburn.  "E.  A.  Drake,  C.  S.  Henry, 
R.  M.  Jordan,  J.  G.  Balterson,  Jr.,  and  F.  J.  Stone,  all  of  New  York  City. 

UNADILLA,  N.  Y.-The  St.indard  Light,  Heat  &  Power  Company  has 
been  incorporated  with  a  capital  of  $600,000.  The  company  will  furnish  elec- 
tricity for  the  villages  of  Unadilla,  Gilbertsville  and  Otego,  Otsego  County; 
Sidney  and  Franklin,  Delaw.tre  County,  and  Bainbridge  and  Afton,  Chenango 
County.    The    directors   are    Henry    G.    Canfield,    Samuel    E.    North,    J.    Fred 
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Sands  and  Daniel  R.  Buckley,  all  of  Unadilla.  The  company  has  secured  the 
paper  mill  plant  near  Sidney,  and  the  Crookerville  mills  above  Unadilla  is  also 
incorporated  in  the  same  concern.  The  company  already  holds  the  lighting 
franchise  for  Bainbndge,  and  is  getting  estimates  on  water  wheels  and  ma- 
chinery for  its  central  station. 


The  Electric   Railway, 


NORFOLK,  ,VA.— The  Port  Norfolk  Electric  Railroad,  valued  at  about 
$500,000,  has  been  sold,  it  is  stated,  to  New  York  parties. 

DAYTON,  OHIO.— The  Dayton  &  Xenia  Traction  Company  has  filed  pa- 
pers of  incorporation  at  Columbus.  The  capital  stock  is  $300,000.  The  road 
will  be  built  over  private  right  of  way  at  once.  J.  M.  Wilson  is  to  superin- 
tend the  work. 

CEDAR  FALLS,  lA.— J.  F.  Cass,  of  Sumner;  L.  S.  Cass  and  C.  J.  Fos- 
.  silman,  of  Waterloo,  have  bought  the  Cedar  Falls  street  'car  line  and  will 
change  it  to  an  electrical  system,  running  in  connection  with  the  Waterloo  & 
Interurban  Railway.     Work  will  commence  at  once. 

FRANKFORT,  KY.— The  officers  of  the  Frankfort  Street  Railway  Company 
have  served  notice  on  the  City  Council  that  if  compelled  to  lay  new  rails  on 
the  streets  of  the  city  where  brick  streets  are  being  put  in  they  will  be 
compelled  to  go  out  of  business.  The  Council  lately  passed  an  ordinance 
ordering  the  ne  v  rails  put  in. 

COLUMBIA,  N.  Y. — The  Columbia  Traction  Company  has  been  incorpo- 
rated under  the  laws  of  New  Jersey,  with  a  capital  of  $100,000.  Tlie  proposed 
road  is  to  connect  Hudson  and  Philmont.  The  officers  are:  President,  Frank- 
lin G.  Simmons;  treasurer,  William  C.  Allen;  secretary,  E.  F.  Foote.  Mel- 
lenvilie  and  Claverack  will  also  be  connected. 

HAMPTON,  VA. — ^The  transfer  of  the  property  of  the  Newport  News, 
Hampton  &  Old  Point  Company  to  the  Newport  News  &  Old  Point  Railway 
&  Electric  Company  has  been  accomplished.  The  exact  sum  involved  in  the 
deal  has  not  been  made  public,  but  it  is  known  that  with  the  extensive  im- 
provements contemplated  it  will  exceed  $1,000,000. 

STREATOR.  ILL.— The  Streator  Electric  Railway  was  sold  recently  by  a 
master  in  chancery  from  the  United  States  Court  at  Chicago.  It  was  bid  in  at 
$14,000  by  C.  C.  Barr.  Mr.  Barr  was  the  principal  stockholder  in  the  road. 
The  road  runs  to  the  four  corners  of  Streator,  and  it  now  is  apt  to  go  to  the 
owners  of  the  cross  country  line  between  Streator  and  Ottawa. 

LINCOLN,  ILL.— The  City  Coimcil  has  granted  the  Lincoln  Electric 
Street  Railway  Company  an  extension  to  forty  years,  with  the  provision  that 
unless  the  company  shall  construct  a  certain  loop,  covering  nearly  two  miles 
of  territory  in  the  neighborhood  of  Lincoln  University,  within  twenty-four 
months,  the  rights  of  the  franchise  shall  become  void  and  will  be  forfeited. 

JOHNSTOWN,  PA.— A  new  trolley  line  from  this  city  to  Geistown,  Scalp 
Level  and  Windber  is  assured.  A  charter  has  been  granted  to  the  Johnstown 
&  Somerset  Traction  Company,  which  will  build  and  operate  the  road.  The 
incorporators  are  Charles  S.  Price,  David  IJarry,  M.  L.  Woolf,  H.  H.  Weaver 
and   Frederick   Krebs.     The  road   will   open   up  a  large  section  of  territory. 

IJOSTON,  M.ASS. — The  Railroad  Commissioners  have  authorized  the  Mystic 
Street  Railway  Company  to  issue  $80,000  twenty-year  5  per  cent,  bonds  for 
funding  the  floating  debt  of  the  company  incurred  in  construction  and  in  the 
purchase  of  the  Arlington  &  Winchester  Street  Railway  Company.  The  bonds 
will  also  refund  the  floating  indebtedness  of  the  Arlington  &  Winchester 
Railway. 

CLEVELAND,  OHIO. — The  City  Council  recently  passed  ordinances  im- 
posing a  4-ccnt  fare  on  the  big  and  little  consolidated  railway  systems.  Both 
companies  have  begun  proceedings  in  the  United  Slates  Circuit  Court,  asking 
for  an  injunction  preventing  the  city  from  carrying  the  ordinances  into  effect. 
A  temporary  restraining  order  was  issued,  good  until  December  i,  when  the 
case  will  be  heard. 

KENOSHA.  WIS.— The  Milwaukee,  Racine  &  Kenosha  Street  Railway 
Company  has  succeeded  in  gciting  .the  Common  Council  to  grant  it  a  fran- 
chise. The  company  will  at  once  begin  the  construction  of  the  road  through 
the  city,  but  will  meet  with  great  opposition  by  many  of  the  property 
owner*  along  the  proposed  route,  who  severely  criticise  the  C'ouncil  for  its 
liberality  toward  the  company. 

I'lTTSISlKG,  I'A.— At  one  time  Pittsburg  was  considered  a  great  racing 
city,  and  the  .Monongahela  Traction  Company,  which  is  now  building  a  road 
along  the  viuth  bank  of  the  Monongahela  River  to  McKcesport,  intends  try- 
ing to  win  b.ick  that  reputation.  The  company  has  leased  ground  at  Thomp- 
son •t.ltion,  on  the  Pittsburg,  Virginia  &  Charleston  Railroad,  and  proposes 
lo  conttrucl  a  mile  track  there. 

IMT'rSlll'Kt;,  I'A.— The  board  of  directors  of  the  Conaolidatcd  Traction 
Company  has  declared  a  j  per  cent,  dividend  on  the  preferred  stock,  payable 
Nrivcmticr  15,  i8gH.  The  earninK<)  of  the  company  show  a  steady  increa»te.  Kc- 
cpipts  for  the  *'tx  months  ending  September  30,  if^»8,  as  compared  with  llic  cor- 
roponding  •ix  month*  in  1H97,  make  the  following  showing:  1898,  |i,o89,;3.|. lo; 
•  "'I?,  V/l'     1    "7.  increase,  |l4l,SO].I3. 

<'  OHIO.— Judge    lladger.    of    the    Franklin    Counly    Common 

Plr.i  .  issued  an  order  of  foreclosure  against  the  Columbus  Central 

Street  K.<ilti>y  .nl  the  instance  of  Ihe  Cleveland  .Savings  &  Trust  Company, 
which  holds  a  mortgage  (or  fi, 500,000  on  the  properly.  George  W.  Worthing- 
Ion,  of  Cleveland,  will  conduct  the  sale.  A  reorganization  commillec  will 
purchase  the  plant  and  exlrnd  it  over  many  tlrcels  not  now  covered. 

lltiSTON,  MA.SS.-  The  Itofli'.n  fit  Maine  Railroad  corporation  is  lo  efjuip 
ill   Portsmouth  A    llovrr  hrancli.  .tIkiui   10  miles  in  lenaih,  for  electrical  opprn- 

•ion.     Ill  ,iy    will    lie    made 

early    n<:>'  I'.iismoulh,    New- 

■'''*'  ■*     i^oi-T'.if    *,iM    ,p.    lutiimiird    from    a    power 

I  he  coal  of  equipping   ihc   line  with   cicclricily   is 


PHILADELPHIA,  PA.— An  ordinance  has  been  introduced  in  Camden  City 
Council  to  grant  a  franchise  for  a  terminus  in  that  city  of  an  electric  rail- 
road between  Philadelphia  and  Atlantic  City.  The  tracks  are  to  be  elc- 
vated  within  the  city  limits  at  a  height  of  14  feet  in  the  clear  and  20  feet  above 
steam  railroads.  The  ordinance  contains  the  names  of  Walter  N.  Boyer, 
Fred_erick  S.  Dickinson,  Lewis  W.  Moore  and  Daniel  Caldwell  as  applicants 
for  the  franchise.  These  are  said  to  be  Philadelphia  capitalists,  and  it  is  re- 
ported that  there  is  a  capital  of  $3,000,000  back  of  the  scheme. 

NEW  BRUNSWICK,  N.  J.-The  Brunswick  Traction  Company,  which  con- 
trols all  the  trolley  lines  in  Middlesex  County,  and  also  lines  in  Somerset  and 
Union  counties,  has  been  merged  with  the  New  York  &  Philadelphia  Trac- 
tion Company.  Judge  Gottfried  Krueger,  of  Newark;  Andrew  Radel,  of 
Bridgeport,  and  E.  H.  Radel,  of  New  Brunswick,  have  purchased  a  controlling 
interest  in  the  New  York  &  Philadelphia  Company.  J.  Blair  MacAfee,  vice- 
president  of  the  New  York  &  Philadelphia  Company,  will  retain  his  ofllce,  and 
his  company  will  be  operated-  under  the  direction  of  the  Brunswick  Company. 

NEW  YORK,  N.  Y.— In  a  recent  issue  of  a  fin,incial  exchange  it  was 
stated  that  at  the  annual  meeting  of  the  Central  London  Railway  an  explana- 
tion was  given  to  those  present  in  reference  to  the  letting  of  contracts  for  ap- 
paratus and  material  to  American  concerns.  The  company  states  that  the  con- 
tracts for  carriages,  locomotives  and  machinery  were  given  to  American  firms 
becau-Se  the  more  e-xtensive  use  of  electric  traction  in  the  United  States  has 
brought  the  manufacture  of  apparatus  to  a  higher  state  of  perfection  and  at 
much  lower  cost.  "Their  tools  and  manufactured  machinery,"  the  report  states, 
"are  much  in  advance  of  ours,  as  might  be  expected  when  the  small  amount 
of  electric  traction  construction  in  England  is  considered.  The  difference  in 
the  cost  of  production  here  and  in  America  is  considerable,  and  as  it  is  desired 
to  build  and  fit  tne  line  on  the  very  latest  and  best  principles,  no  resource 
was  left  us  but  to  approve  of  the  electric  traction  company's  action." 

NEW  YORK,  N.  Y.— A  peculiar  accident  occurred  on  the  line  of  the  Staten 
Island  Electric  Railroad  Company,  near  St.  George,  on  the  night  of  November 
2.  A  car  going  down  a  hill  blew  out  a  fuse,  and  in  order  to  replace  the 
burned-out  fuse  with  a  new  one  the  trolley  pole  was  pulled  down  from  the 
wire,  thus  leaving  the  car  in  darkness.  The  motorman  of  the  car  followihg. 
not  being  able  to  see  the  disabled  car,  descended  the  grade  at  a  rapid  rate,  and 
a  collision  resulted  before  the  brakes  could  be  eftectively  used.  There  were 
thirty-seven  passengers  on  the  second  car,  and  they  were  hurled  in  a  heap  in 
one  corner,  while  the  windows  of  both  cars  were  broken  and  the  platforms 
wrecked.  A  third  car  came  along,  and  the  motorman,  not  being  aware 
of  anything  unusual  ahead  of  him,  came  down  the  hill  and  ran  into 
the  wreck  of  the  two  cars,  and  the  fourth  car  met  disaster  in  a  like  manner. 
There  was  much  excitement  for  a  time,  but  fortunately  no  one  was  seriously 
injured,  although  the  passengers  received  a  good  lively  shaking  up.  The  four 
disabled  cars  were  towed  to  the  repair  shop  at  New  Brighton,  after  a  delay 
to  traffic  of  over  an  hour. 

Personal  Notes. 


MR.  FRANK  NICHOLS  PHILLIPS,  second  son  of  Mr.  Eugene  F.  Phil- 
lips, and  president  of  the  American  Electrical  Works,  of  Providence,  R.  I., 
is  to  be  married  on  November  15  to  Miss  Edith  Remington  Peck.  The  young 
couple  have  the  best  wishes  of  the  electrical  fraternity  for  a  future  full  of  hap- 
piness and  prosperity. 

MR.  WILLIAM  J.  CLARK,  general  manager  of  the  railway  department  of 
the  General  Electric  Company,  has,  according  to  information  from  Wash- 
ington, been  requested  by  Secretary  of  War  Alger  to  examine  and  put  the 
finishing  touches  on  the  report  of  the  late  Colonel  Waring  in  reference  to  the 
sanitation  of  Havana  and  other  Cuban  cities.  Mr.  Clark  is  an  authority  on 
Cuban  affairs,  having  spent  considerable  time  in  that  part  of  the  world,  and 
this  invitation  on  the  part  of  the  United  States  Government  is  a  well-merited 
recognition  of  his  ability  to  pass  upon  matters  of  such  vast  importance.  Mr. 
Clark  went  to  Cuba  in  connection  with  transportation  matters,  and  while 
there  he  and  Colonel  Waring  were  together  much  of  the  time.  Colonel  Waring 
gave  Mr.  Clark  much  information  about  his  work,  and  explained  his  plans, 
and  it  was  in  this  way  that  the  latter  gentleman  became  f.imiliar  with  the 
matter.  It  was  on  account  of  his  knowledge  of  the  subject  that  Mr.  Clark 
was  chosen  to  complete  the  work  left  unfinished  by  the  untimely  death  01 
Colonel   Waring. 

Obituary  Note. 

MR.  CHARLES  H.  SUiMMKKS.  chief  electrician  of  the  Western  division 
of  the  Western  Union  Tekgraph  Company,  with  headquarters  in  Chicago, 
died  suddenly  of  heart  failure  in  San  I''ranci.sco  on  November  2.  Deceased 
was  a  native  of  Kenuieky,  and  began  his  telegraphic  career  in  i8s.|.  He  was 
very  widely  known  in  the  telegraph  lit  M. 


tTtabe  anb  Ifnbuetrial  Botes. 

Ml^  Ull.l,l,\.\l  I.IMl.^AV,  li.rii.iiiy  wiih  Ihc  V.  M.  I'lcrer  l-jigineer- 
ing  Company,  of  New  York  City,  hiis  reeeully  joined  Ihc  liicnl  selling  slalT 
of  the  ('  iV  C  KIcclric  Ciitiipiiny,  succeeding  Mr.  C.  II.  KirkLiml.  who  has 
resigne<l. 

THE  LliMllAKD  WATER  WHEEL  GOVERNOR  (DMrANV,  l)„M,.n, 
Mb»».,  reports  that  it  has  a  large  amount  of  work  on  hand,  and  is  behind  iis 
orders  at  the  present  time.  It  reports  that  it  is  now  building  for  unlillcd 
"•rders  governors  to  control  water  wheels  aggrcgoting  about  18,000  horsepower. 

DIRECT  MOTORS.— The  Crocker-Wheeler  ICIceliic  Company,  39  Corilandt 
Street,  New  York,  in  Ilullelin  No.  5  dcscrihes  small  sixes  of  very  slow  motors 
lor  direct  attachment  to  niarhinery.  Every  detail  of  these  sinnll  machines  is 
very  well  Illustrated  ami  describrd,  ami  dimensinnnl  diagrams  arc  also  given. 

MH.  ClIAtll.KS  !••.  (  KOSEI.MIKE.  plalinum  refiner,  Newark,  N.  J.,  re- 
lurnrd  (mm  Eiirolie  im  October  I,  bul  went  linck  lignin  on  (Jclohrr  30  on  the 
•learner  "I'uersI  llismarck."  Mr.  (.'roselmire's  deslinnlion  is  Ihe  mouutains  of 
Russia,  where  he  Intends  lo  make  his  platinum  conlracis  lor  the  cmning  year. 
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THE  WESTERN  ELECTRIC  COMPANY  has  distributed  a  bulletin  giving 
a  full  description  and  price  list  of  the  Western  Electric  non-sparking  brushes. 
These  brushes  are  said  to  be  very  satisfactory  in  eliminating  the  sparking  at 
the  commutator.  Upon  request  a  copy  of  the  bulletin  will  be  sent  to  any  one 
who  has  not  received  one. 

THE  WALKER  COMPANY,  according  to  a  Cleveland  dispatch,  has  just 
finislied  the  first  of  the  eleven  carriages  for  the  13ufRngton-Crozier  disappear- 
ing guns,  for  which  it  was  awaraded  the  contract  last  April.  A  test  was  made 
on  November  i.  'I'hc  carriage  weighs  107,000  pounds,  and  the  gun,  which  is 
an  S-inch  rifle,  32,000  pounds. 

THE  HEREIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn.,  is  erect- 
ing the  steelwork  for  a  generator  room  and  an  engine  room  for  the  United 
lias  Improvement  Company,  Waterbury,  Conn.  The  roofs  are  to  have  steel 
trusses  supporting  the  roof  covering  of  corrugated  irtjn  lined  with  the  Berlin 
Iron  Bridge  Company's  patent  anti-condensation  fireproof  lining. 

THE  COLUMBIA  INCANDESCENT  LAMP  COMPANY,  St.  Louis,  Mo., 
reports  an  excellent  business  this  season.  Notwithstanding  the  fact  that  the 
facilities  for  turning  out  Columbia  lamps  have  been  increased  25  per  cent.,  the 
company  is  compelled  to  operate  its  factory  three  nights  each  week  in  order 
to  handle  the  volume  of  business  which  has  been  coming  in  this  fall. 

THE  WESTERN  ELECTRICAL  SUPPLY'  COMPANY,  m  and  12  North 
Ninth  Street,  St.  Louis,  Mo.,  is  distributing  in  the  trade,  with  its  compli- 
ments, a  blank  duplicate  order  book.  Any  order  sent  to  this  company  wi.ll  re- 
ceive prompt  and  careful  attention.  This  method  of  facilitating  the  work  of 
making  out  orders  should  bring  to  the  company  an  extra  amount  of  business. 

THE  ROBB  ENGINEERING  COMPANY,  Limited,  of  Amherst,  N.  S., 
has  issued  a  little  pamphlet  entitled  "Steam."  The  contents  of  the  pamphlet 
are  devoted  in  the  main  to  a  description  of  the  Robb-Armstrong  engine,  which 
is  built  by  this  company,  and  the  Mumford  improved,  the  Monarch  and  other 
types  of  boilers.  The  engines  of  this*  company  are  excellently  adapted  for 
the  driving  of  electric  generating  machinery. 

THE  AMERICAN  ENGINE  COMPANY,  Bound  Brook,  N.  J.,  has  just 
shipped  a  complete  25-kw  direct-connected  plant  to  the  Porvenir  sugar  estate, 
Santo  Domingo.  This,  it  is  caid,  will  be  the  first  direct-connected  plant  in- 
stalled on  the  island.  The  same  company  is  also  about  to  install  a  35-kw  com- 
plete plant  of  its  own  manufacture  in  the  Grenoble  apartment  building,  Fifty- 
seventh  Street  and  Seventh  Avenue,  New  Y'ork  City. 

MR.  WILLIAM  D.  PACKARD,  of  the  New  York  &  Ohio  Company,  War- 
ren, Ohio,  has  designed  a  new  form  of  fuse  wire  holder  of  the  style  com- 
monly used  for  the  protection  of  outdoor  transformer  primaries,  the  patent  on 
which.  No.  613,594,  was  issued  November  i.  The  holder  embodies  a  trans- 
parent or  translucent  bulb  by  which  the  condition  of  the  fuse  may  be  seen 
and  means  for  replacing  the  fuse  without  any  tools  whatever. 

MESSRS.  EDWARDS  &  CO.,  144th  Street  and  Fourth  Avenue,  New  York, 
have  brought  out  a  new  bellstriking  device  for  church  bells,  village  fire  alarms, 
etc.  It  is  said  to  be  less  expensive  than  other  apparatus  of  this  kind  and 
satisfactory  in  operation.  Two  towns  are  now  being  equipped  with  the  de- 
vice. The  Edwards  Company  is  in  a  position  to  furnish  the  full  equipment 
for  the  system  and  install  the  same. 

MR.  J.  P.  WILLIAMS,  39  Cortlandt  Street,  New  York,  has  received  the 
sole  agency  for  New  York  State  and  New  England  for  the  sale  of  the  Morris 
constant-potential,  direct-current  enclosed  arc  lamp.  It  is  stated  that  this  lamp 
has  given  the  utmost  satisfaction  wherever  it  is  used.  It  is  made  for  use  on  all 
standard  constant-potential  circuits,  of  110,  220  and  550  volts.  These  lamps  con- 
sume five  amperes  and  have  a  life  of  100  hours,  the  length  of  the  lamp  over  all 
being  30  inches. 

THE  MUELLER  ELECTRIC  COMPANY  is  the  name  of  a  company  just 
organized  by  Messrs.  William  Mueller  and  H.  J.  Schuette,  with  headquarters 
at  713-715  Burling  Street,  Chicago,  111.  Mr.  Mueller,  who  is  already  well 
known  in  the  electrical  trades,  assures  his  customers  that  their  orders  will 
receive  prompt  attention,  as  the  new  company  has  an  excellent  corps  of  em- 
ployees. The  Mueller  Electric  Company  has  issued  a  new  catalogue,  a  copy  of 
which  can  be  had  on  application. 

PAPER  FRICTION  V\  HEELS  AND  PAPER  PULLEYS.— The  Rockwood 
Manufacturing  Company,  330-338  South  Pennsylvania  Street,  Indianapolis,  Ind., 
has  just  issued  an  illustrated  price  list  of  its  paper  friction  wheels  and  paper 
pulleys,  i'aper  and  iron  friction  wheels  in  pairs  are  adapted  to  any  class  of 
work  performed  by  the  common  spur,  bevel  or  mitre  gears,  and  are  especially 
desirable  where  machinery  is  thrown  in  and  out  of  gear,  and  for  reverse  mo- 
tions.    Friction  gearing  is  noiseless  in  operation. 

MOULDED  INSULATION.— In  the  last  issue  of  The  Electrical  World 
apijearcd  a  paragraph  concerning  some  of  the  products  of  the  Mica  Insulator 
Company,  of  New  York,  Chicago  and  London,  under  the  head  of  "Moulded 
Porcelain."  This  error  in  the  title,  while  an  obvious  one,  might  mislead  some 
of  our  readers  into  the  belief  that  the  Mica  Insulator  Company  is  also  in  the 
jmrcelain  business,  but  it  is  not.  The  production  of  its  micanite  materials  re- 
([uires  its  undivided  attention,  and  gets  it. 

THE  P.\R1S  EXPOSITION.— Manufacturers  and  others  who  are  consider- 
ing the  advisability  of  making  an  exhibit  at  the  I'uiversal  Exposition,  to  be 
held  in  Paris  in  1900,  may  learn  something  to  their  advantage  in  this  cunnec- 
tion  by  communicating  with  the  I*'ranco-.\merican  Company,  163  Washington 
Street,  Chicago.  The  object  of  this  company  is  to  arrange  for  space  and  look 
after  the  exhibits  of  its  patrons.  It  claims  to  have  had  twenty  years'  experi- 
ence jn  this  line,  and  is,  therefore,  well  qualified  to  conduct  this  important 
business. 

PROTECTION  AGAINST  LIGHTNING. -One  of  the  greatest  problems 
which  presents  itself  to  every  electric  light  station  manager  is  the  proper  pro- 
tection of  electrical  machinery  from  damage  by  lightning.  Anything  leading 
to  a  proper  solution  of  the  problem  is  always  welcome.  The  Electric  Appli- 
ance Company,  Chicago,  has  just  issued  a  special  circular  on  Wurts  lightning 
arresters,  which  embody  all  of  the  improvements  to  dale  in  this  class  of  ap- 
paratus. The  circular  gives  some  valuable  hints  with  reference  to  protection 
from  lightning. 


THE  AMERICAN  ELECTRIC  TELEPHONE  COMPANY,  of  Chicago. 
has  just  closed  a  contract  for  a  switchboard  of  2000  metallic  lines  for  Lancaster, 
Pa.,  to  be  built  on  the  .same  designs  and  plan  as  the  board  which  is  going  in 
the  exchange  of  the  Home  Telephone  Company  at  Trenton.  N.  J.,  and  which 
is  briefly  described  and  illustrated  on  another  page  in  this  issue.  The  com 
pany  reports  a  noticeable  increase  in  its  orders  for  apparatus  for  the  extension 
of  exeh.inges,  which  is  taken  to  indicate  a  gencraJly  healthy  state  of  the  tele- 
phone business  throughout  the  country. 

HAIR  SPRINGS  FOR  ELECTRICAL  INSTRUMENTS.-In  the  construc- 
tion of  electrical  indicating  instruments,  the  accuracy  of  the  instrument  de- 
pends very  largely  upon  the  integrity  of  the  hair  springs  used.  As  a  result 
of  thorough  and  practical  tests  and  examinations  it  has  been  shown  that  the 
hair  springs  made  by  Mr.  F.  N.  Manross,  Forestville,  Conn.,  are  among 
the  best  produced.  For  electrical  instruments  and  for  recording  gauges,  Mr. 
Manross  makes  phosphor-bronze  springs,  and  those  interested  in  these  mat- 
ters would  do  well  to  communicate  with  him. 

VITOGEN.— In  steam  plants,  particularly  in  electric  light  stations  and 
power  plants,  the  danger  of  scalding  and  burning  is  always  present.  It  is  al- 
ways wise,  therefore,  to  be  prepared  for  emergencies,  and  some  remedy  should 
be  kept  at  hand  and  immediately  available  to  relieve  suffering  in  case  of  acci- 
dent. Vitogen  is  highly  recommended  for  its  healing  properties  in  case  of 
burns  and  scalds.  It  is  a  powder,  and  is  sprinkled  upon  the  parts  affected, 
giving  immediate  relief  and  promoting  healthy  conditions.  It  is  non-irritating 
and  is  antiseptic.  The  G.  F.  Harvey  Company,  Saratoga  Springs,  N.  Y., 
manufacturer  of  Vitogen,  has  many  convincing  testimonials  as  to  the  healing 
qualities  of  this  substance. 

THE  IMPROVEMENTS  OF  THE  McEWEN  ENGINE  AND  THOMP. 
SON-RYAN  DYNAMO.-In  a  description  in  these  columns  in  the  issue  of 
October  29  of  the  exhibit  of  the  Ridgway  Dynamo  &  Engine  Company,  at  the 
Mechanics  Fair,  Boston,  Mass.,  it  was  stated  that  the  inertia  governor  used 
was  a  modification  of  the  Rites  design.  On  the  other  hand,  it  is  a  form  of 
the  Begtrup  inertia  governor,  the  patents  on  which  are  owned  exclusively  by 
the  Ridgway  Dynamo  &  Engine  Company,  and  which  this  company  states  to 
be  the  original  and  first  successful  inertia  governor  used  in  this  country.  In 
regard  to  the  dynamo,  it  was  stated  that  the  brush  holders  were  a  modification 
of  the  reaction  type,  and  it  should  be  stated  that  this  is  only  so  in  point  of 
appearance,  the  modification,  as  there  noted,  differentiating  it  from  that  type 
and  allowing  of  its  construction  independent  of  the  Baylis  patents 

FRINK'S  REFLECTORS.-I.  P.  Frink,  551  Pearl  Street,  New  York,  in 
catalogue  No.  32,  describes  Frink's  patent  reflectors  for  electric  and  combina- 
tion fixtures  for  use  in  lighting  chuiches,  halls,  banks,  stores,  oflices,  public 
buildings,  factories,  etc.  The  catalogue  contains  sixty-four  pages,  and'  is  pro- 
fusely illustrated  with  reflectors  of  every  imaginable  design.  The  reflectors 
are  made  of  the  best  crystal  corrugated  glass,  of  double  silver  plate,  coated 
on  the  back  with  heat  and  moisture  proof  cement,  and  are  therefore  calculated 
to  last.  Every  one  desiring  the  best  distribution  of  light  should  investigate 
the  merits  of  these  goods.  I.  P.  Frink  produces  a  line  of  electric  signs.  Plain 
block  letters  of  .standard  type  of  construction,  ready  to  mount  on  framework 
or  sign  board,  are  kept  in  stock,  and  the  concern  will  be  glad  at  any  time  to 
submit  designs  and  quote  prices  upon  any  style  of  sign  desired,  either  in  plain, 
block,  script  or  fancy  lettering. 

THE  AMERICAN  ASIATIC  ASSOCIATION  is  the  title  of  an  organiza- 
tion having  for  its  object  the  dissemination  among  its  members  of  information 
touching  matters  pertaining  to  trade  with  Asiatic  countries,  including  China 
and  the  Philippines.  Among  its  members  are  the  General  Electric  Company, 
the  C  &  C  Electric  Company,  the  Goulds  Manufacturing  Company,  the  Niles 
Tool  Works  Company,  the  Okonite  Company,  Ltd.,  the  Pantasote  Leather 
Company,  Messrs.  Charles  A.  Schieren  &  Co.,  the  Western  Electric  Company, 
of  New  Y'ork;  the  Westinghouse  Electric  &  Manufacturing  Company,  of  Pitts- 
burg, and  Plenry  R.  Worthington,  of  Brooklyn.  The  association  publishes  a 
paper  called  the  "Journal  of  the  American  Asiatic  Association,"  of  which  Mr. 
John  Foord  is  editor.  His  address  is  P.  O.  Box  1500,  New  York.  The  possi- 
bilities of  the  extension  of  trade  in  the  Philippines  and  China  and  other 
Asiatic  countries,  and  the  promising  fields  for  enterprise  which  are  about  to  be 
opened  up  in  these  far  away  lands,  render  the  work  of  this  association  of  great 
value  and  importance  to  its  members,  who  are  among  the  leading  concerns  in 
their  respective  lines  of  industry  in  the  LInited  States. 

HYDRAULIC  TOOLS.— The  Watson-Stillman  Company.  204-210  East  Forty- 
third  Street,  New  York,  has  been  engaged  for  thirty  years  m  the  business  of 
manufacturing  hydraulic  jacks,  and  any  statement  made  by  it  regarding  these 
indispensable  tools  may  safely  be  accepted  unquestioned.  The  company  has 
just  issued  a  seventy-page  illustrated  catalogue  of  its  extensive  and  varied 
lines  of  hydraulic  tools  for  railroad  work.  This  company  makes  hydraulic 
jacks  and  tools  for  every  purpose,  and  among  the  devices  illustrated  in  the 
•catalogue  of  special  interest  to  electric  railway  engineers  and  mechanics  are, 
besides  the  ordinary  plain  jack,  the  Vreel.and  patent  transfer  pit  jacks,  hy- 
draulic screw  punches,  hydraulic  "T"-rail  bender,  hand  and  Belt  power  hy- 
draulic wheel  presses,  hand  power  car-axle  straightening  press,  etc.  The  hy- 
draulic rail  bender  has  been  recently  added  to  the  company's  line  of  railroad 
tools,  and  is  said  to  have  fulfilled  every  expectation  in  actual  practice.  Where 
tools  of  one  style  are  made  in  ditTerent  sizes  a  table  accompanies  the  descrip- 
tive matter,  setting  forth  the  various  sizes,  principal  dimensions,  lifting  power, 
weight,  etc.,  and  the  price.  Every  shop  manager  should  have  a  copy  of  this 
catalogue  an<J  keep  informed  on  the  subject. 


Business  flotices. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engravinfr 
Company,  9-15    Murray   Street.    New    York    City. 

HAWAII  AND  THK  TIIIM  I'PINES.-Scnd  4  cents  (in  stamps)  for  an 
illustrated  booklet  issued  by  the  Chicago.  Milwaukee  ^S:  St.  Paul  Railway,  the 
direct  route  across  the  American  continent  to  the  new  trans-Pacific  posses- 
sions of  the  United  Stales.  Full  of  latest  reliable  information  and  valuable  for 
reference.  Can  be  used  as  a  text  book  in  school.  Address  William  Kelly,  Jr., 
G.  E.  P.  A.,  381  Broadway,  New  York. 


LWITED  STATES  PATENTS   ISSUED   N(.)VE:\I  UER,    i.    i8gS. 
[In  charge  of  VVm.  A.  Kosenbaiim.  177  Times  Building-,  New  York.] 
.  613,286.    EMERGENXY     FUSIBLE     CUT-OUT     FOR     ELECTRIC     Cm- 
CUITS;   C.   H.   Long,   of  Louisville,   Ky.    App.    filed  July   10.    1897-     In   an 
electric  switch,  the  combination,  with  the  opposed  wire  plates,  spanned  by 
the  fusible   wire  and   opposite  ones   of  said   plates   having   sockets   or   con- 
tacts, of  the  laterally-movable  switch  adapted  to  engage  one  of  said  sockets 
or  contacts,  and  having  the  fusible  wire  connection  with  one  of  the  oppo- 
site end  plates. 
613,293.    MECHANISM    FOR    SUPPORTING    ELECTRIC    ARC    LAMPS; 
\V.  A.  McCallum.  of  Avondale,  Ohio.    App.  filed  Nov.   iB,  1895.    The  mast- 
arm   head   carrying  the  contact  holder,   and   the   contact   carnage,   and   the 
lamp   suspended   from   the  carriage,   the   mast   arm   being   hollow,   and   the 
carriage  moving  therein,  and  the  rod  connected  to  the  carriage  for  recipro- 


No.  613.301. — Yoke  for  Railway  Conduits. 

eating  the  latter,  and  located  within  the  arm,  and  an  opening  through  the 
mast  through  which  the  rod  plays,  substantially  as  described. 

613.301.  YOKE  FOR  RAILWAY  CONDUITS;  F.  S.  Pearson,  of  Boston. 
Mass.  App.  filed  Nov.  4,  1897.  A  yoke  for  railway  conduits,  having  a 
hollow  centra!  portion  and  detachable  manhole-curbs  flush  with  the  surface 
of  the  roadway,  substantially  as  described. 

613.348-  PRINTING  TELEGRAPH;  A.  Wirsching,  of  New  York.  N.  Y. 
App.  filed  May  10,  1897.  In  a  printing-telegraph  instrument,  the  combina- 
tion of  a  hollow  shaft,  a  type-wheel,  a  carrier  adapted  to  travel  through 
the  interior  of  said  shaft  and  connected  with  and  controlling  the  move- 
ment of  said  type-wheel  lengthwise  the  shaft,  means  for  moving  the  car- 
rier through  the  shaft  step  by  step. 

613,406.  ELECTRIC  CAR  LIGHTING;  W.  Biddle,  of  New  York.  N.  Y. 
App.  filed  May  14,  1894.  The  combination  in  a  system  for  lighting  cars,  of 
a  dynamo  having  an  armature  rotated  by  a  connection  to  the  car-axle,  an 
external  circuit  from  the  commutator  containing  incandescing  lamps  in 
multiple  arc,  a  secondary  battery  in  series  in  the  external  or  working  cir- 
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(J'3.533-  TELEPHONE  BOX  (JR  CABINET;  [.  Sparks,  ui  SaiiUi  Fe,  Terri- 
tory of  New  Mexico.  App.  filed  March  22,  1898.  In  a  telephone  cabinet, 
the  combination  with  a  box  formed  thereon  of  a  partition  for  dividing  the 
said  box  into  an  upper  and  lower  closure,  a  movable  front  for  closing  the 
upper  closure,  adapted  to  carry  a  portion  of  the  call  mechanism,  means 
for  locking  the  said  front  board  in  its  closed  position,  a  removable  top 
board  provided  with  means  to  engage  detents  mounted  on  the  inner  sur- 
face of  the  front  board,  and  a  door  for  the  lower  closure,  substantially  as 
described. 

613.549.  GRADE-CROSSING  SIGNAL  FOR  RAILWAYS;  H.  McLean 
Abernethy,  of  Elmira,  N.  Y.  App.  filed  September  9,  1897.  The  c&mbina- 
*"  tion  with  a  railway  grade-crossing  signal  of  a  track  instrument  electrically 
connected  with  the  signal  and  comprising  a  rotary  shaft,  a  sleeve  mounted 
on  said  shaft  and  insulated  on  a  portion  of  its  periphery,  a  fly-wheel  and 
a  ratchet  wheel  on  said  shaft,  contact  fingers  bearing  on  said  sleeve,  and 
means  operated  by  a  passing  locomotive  or  train  for  operating  said  ratchet 
wheel. 

613,567.  BLOCK-SIGNALING  APPARATUS,  T.  T.  Fogel,  of  AUentown,  Pa. 
-App.  filed  Dec.  6,  1897.  In  a  signaling  apparatus,  a  target,  a  solenoid  and 
an  armature  therefor  pivotally  connected  with  said  target,  an  electric  cir- 
cuit, a  circuit  closer  therefor,  comprising  a  brush  and  a  disc,  a  solenoid 
and  an  armature  therefor,  and  niean%  carried  by  said  second  armature  for 
directly  engaging  and  operating  said  disc. 

613.594.  ELECTRICAL  FUSE-WIRE  HOLDER;  W.  D.  Packard,  of  Warren. 
Ohio.  App.  filed  Sept.  29,  1897.  The  combination  with  an  insulator  hav- 
ing terminals  of  a  translucent  casing  projected  outwardly  from  said  insu- 
lator, a  removable  fuse-wire  holder  located  within  said  casing,  the  fuse  wire 
being  in  electrical  contact  with  said  terminals,  and  a  yielding  bearing  for 
said   holder,   substantially   as   de-scribed. 


No.    613/136  — CoMlilMU)    LkAK     ami     I'lRK    AlAKM. 

6i.v6ij.  KLKCTUU:  KAILWAV  SYSTEM;  L.  K.  \V;.lkins,  ..f  SpnnKti.M. 
Mnnfi.  App.  filed  May  jo,  1898.  In  an  electric  railway,  Ihe  UMiat  car- 
trnck  riiilN,  the  intermediate  rail  conductor,  and  n  rail  cnndnrtdr  mnuiitrd 
alonii^  ulllnidc  of  one  nf  (he  track  rniU,  a  eontiiiuoiiH  lonKilmlinally  rxlrnd- 
int(  rccrivcr  tlirrcfor,  having  u  portiriii  thcicof  cxU-itdi  d  ahuvr  the  lop 
nf  the  rail  mid  HcrviiiK  iit  •>  Knot'l  Ijctwrrn  llu-  C'lndurlor  iiiiK.  «<iili  ttantialty 
ai   ilmcrihetl. 

tijATi-  COMMINia)  LEAK  AMI  FII'K  AI.AKM;  II.  I.  I,ni>e.  n(  New 
York,  N,  V.  App.  filed  N<»v,  ig,  iKi>7.  A  pipe  or  cnndiiil  pmvidid  with  a 
Kprinklrr,  and  with  lonf(ilt)dnial  rilm,  and  a  haniirr  and  lran<iviM>e  nrni)*  nr 
eunduclor  cnrticrii,  comlilnrd  with  a  Irvcr  fulirumnird  between  the  ribtt. 
A  %U%\i  fnr  the  lever  carried  by  (he  haiiiirr,  and  n  circuit  doner  connected 
(ri  the  lever  and  lo  a  ronduclur  carrirr,  naid  lever  ItiivinK  a  receiver  or  dish 
placed  in  proximity  to  the  iprinklcr,  lubitanlially  nt  dcucribcd. 
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FIRE  HAZARDS  FROM  GAS. 

Leaking  gas  has  lately  caused  a  serious  fire  in  llie  chambers  of 
the  United  States  Supreme  Court  in  Washington.  The  accident 
occurred  in  an  "absolutely  fireproof"  building— the  National  Cap- 
itol— constructed  almost  entirely  of  non-inflammable  materials,  yet 
valuable  records  and  other  documents  are  reported  to  have  been 
burned. 


New  Bneland  Office,  620  Atlantic  Ave.,  Boston. 

Western  Office,  936  Monadnock  Block.  Chicago. 

Philadelphia  Office,  929  Chestnut  Street. 


A  good  deal  is  heard  about  the  danger  of  what  the  newspapers 
call  "electric  wires."  Is  not  this  a  very  fair  demonstration  of  the 
harmful  possibilities  that  lurk  in  the  homely  gas-pipe?  Given  a 
leak  and  a  light,  the  conditions  are  ripe  for  a  disastrous  explosion, 
follow^ed  by  the  burning  of  everything  inflammable  within  range. 
This  may  well  occur,  as  it  has  in  this  case,  in  a  building  as  nearly 
fireproof  as  science  can  make  it.  Is  it  not  time  to  prohibit  the  in- 
troduction of  gas  into  such  structures? 
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In  the  United  SUtes.  Canada  or  Mexico;  other  foreign  countries,  $6.00. 


in  requesthig  your  address  changed  give  OLD  as  well  as  new  address. 

Now  in  its  third  decade,  THE  ELECTRICAL  WORLD  is  the  Pioneer  Elec- 
trical Journal  o£  America,  and  has  wtll  maintained  its  lead.  It  has  the  largest 
Circulation  of  any  electrical  periodical,  and  is  the  best  Advertising  Medium. 

THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much  lower  than  those 
of  any  other  similar  publication,  circulation  considered,  and  vary  according  to 
space,  position  and  number  of  insertions.    Quotations  promptly  furnished. 

Address  and  make  drafts,  orders,  etc.,  payable  to 


In  a  building  meant  to  resist  the  chance  of  burnings  gas  is  an 
ever-present  menace.  Mixed  with  air  in  proportions  covering  a 
wide  range,  it  makes  a  dangerous  explosive.  A  fire  once  started,  it 
adds  fuel  to  the  flames.  What  is  called  a  "combination  fixture,"  or 
a  combined  gas  and  electric-light  fixture,  is  a  survival  of  the  days 
when  electric  light  was  not  always  reliable.  To-day  it  is  as  much 
an  anachronism  as  the  buttons  on  the  back  of  our  coats— survivals 
of  the  day  wdien  a  man  going  on  horseback  buttoned  his  coat-tails 
up  out  of  the  way.  Why  should  such  a  place  as  the  Supreme  Court 
chamber  be  piped  for  gas?  If  the  conservatism  that  has  retained 
gas-pipes  since  electricity  has  so  abundantly  shown  its  reliability 
were  less  in  evidence  it  is  probable  that  we  would  not  have  to  read 
of  the  destruction  of  valuable  papers  and  a  considerable  loss  at 
Washington.  Gas  in  a  fireproof  building  is  simply  an  invitation  to 
disaster. 


THE    ELECTRICAL  WORLD,  multi-tooth  sinole-phase  alternators. 

The  distribution  of  the  armature  winding  of  alternators  into  two 

9  Hurray  Street,  New  York.  or  more  slots  per  pole  and  per  phase  has  become  quite  common  in 

^^^^^___^_^_  the  case  of  multiphase  machines,  in  which  its  advantages  are  great- 

^^^^^                                       ^  er  and  more  obvious  than  in    the    single-phase    type.    The  pole- 

VOL.  XXXII.         NEW  YORK,  NOVEMBER  19,  1898.        No.  21.  ^^^^^^  ^^  ^^^.^^^^^    single-phase  machine  is  still  that  more  gener- 

-^ "^                                            "  ally  built,"  although  a  full  comprehension  of  the  advantages  of  the 

CONTENTS.                                            ^^^^  ^^^^^  ^^^^^^  undoubtedly  induce  a  more  general  demand  for  the 

Editorial    '-■  multi-tooth  machine.     The  improved  working  of  the  latter  is,  how- 

2'  ^ZJTZ^^'T^^^^^^^^^^^ol:^^-"'^^-^^^^^^^^^^    -  ever,  gradually  forcing  it  into  more  general  use,  single-phase  ma- 

Some  French  Electrical  Machinery ■■■■■  5^8  chines  now  being  built  in  this  country  wuh  the  winding  distributed 

Fmolo'vers'  Liability  for  Hazardous  Electric  Appliances,  by  R.  D.  Fisher..  534  ,.,,.■,,,■     r 

A  Gift  in  Memory  of  Dr.  John  llopkinson 535  The  advantages  of  the  mvilti-tooth  or  distributed  winding  are  sev- 

Electrical   Advances  in   Japan 535  ^^^^      j{  gjyes  a  more  nearly  sinusoidal  form  to  the  impressed  elec- 

^eI7o?Currf f'Si^tHcal  LU;;ai;;e:compn;dby"ca;i  h;;;^                     536  tromotive-force  wave:  it  reduces  the  self-induction  of  the  windings 

A  New  Bindins  Post •• 5^'  .   consenucntlv   llie   internal   drop,   and   particularly   the   drop   on 

The  Inductor  Alternators  of  the  Royal  Electric  Company 54i  ana  i-oiisc  i           .                                                      ,■           •             ,  ■   ,         -.1    ,1 

An  Improved  Adjustable  Telephone  Arm 54.  reactive  load;  it  distributes  the  armature  distortion,  which,  with  the 

A  New  Line  of  Transformers 54^  unitooth  construction,  causes  a  heavv  bunching  of  the  lines  of  force 

DeXcn^r""  ^"^  "-""" '''  immediately  ahead  of  the  slot,  increasing  the  iron  loss  in  the  pole 

Special  Correspondence 543  -^^^^  g^.^.,,  \{  (he  latter  are  laminated,  and  it  eliminates  the  pulsat- 

LegrNfJer!!"''.'"!".''.'.'V.'!:"".'.''''"^^^                                                   545  i„g  variation  of  the  reluctance  of  the  magnetic  circuit  which  is  in- 
Personal  Notes .'.■.■.■.■.'.■.".■  546  hcrcnt  with  tlie  unitooth  type,  and  which  increases  the  iron  losses. 

^^dr'LcTMusldarN;;;;:::::":.'''''""'""'----"                               S46  These  advantages  arc  obtained  at  the  cost  of  a  greater  expense  in 

Business  Notices 547  .       (j^,,  j,,,]  .,  [.,„■  sreater  necessary  care  in  the  insulation  and  a 

llU.str.itcd  Record  of  Electrical  Patents • »■*' 
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somewhat  reduced  electromotive  force  per  turn,  since  the  distribu- 
tion of  the  windings  renders  the  electromotive  force  waves  on  the 
dififerent  slots  somewhat  out  of  phase  with  each  other.  In  case  of 
a  uniform  distribution  over  the  whole  pole  angle,  the  effective  elec- 
tromotive force  per  turn  is  reduced  by  the  distribution  in  the  ratio 
of  one  to  the  average  cosine  of  all  angles  between  ff/2  and  —  ;r/2, 
and  since  this  average  cosine  is  i/n,  which  is  equal  to  about  0.637, 
the  electromotive  force  in  case  of  a  uniform  distribution  is  dimin- 
ished about  35  per  cent.  The  advantages,  however,  in  case  of  a  ma- 
chine built  to  give  satisfactory  service  as  against  one  built  to  sell 
outweigh  the  disadvantages. 


system  is  a  source  of  supply  on  each  car  independent  of  the  rest  of 
the  train  or  of  stationary  charging  plants.  An  independent  engine 
on  each  car  being  out  of  the  question,  the  most  available  source 
of  power  is  the  wheels  themselves. 


In  the  matter  of  winding  this  construction  becomes  quite  simple 
for  bar-wound  single-conductor  coils.  The  whole  spiral  of  one 
pole  angle  may  be  form-wound,  insulated  and  afterward  driven  into 
the  slots,  there  being  no  necessity  of  bending  down  the  ends  ex- 
cept foF  the  single  connection  between  the  exterior  turn  of  one 
spiral  and  the  interior  of  the  next — that  is,  one  bent  end  connection 
per  pole.  With  wire-wound  coils  the  problem  is  somewhat  more 
difficult,  but  is  simply  solved  with  form-wound  coils  by  making  up 
a  separate  coil  for  every  pair  of  slots. 


THE  ELECTRIC  LIGHTING  OF  RAILROAD  TRAINS. 

Railway  cars,  especially  parlor  cars,  are  in  this  country  almost 
universally  lighted  now  by  the  Pintsch  gas  system,  but  the  su- 
periority in  many  respects  of  electric  lighting  maintains  a  steady 
attack  on  the  various  problems  involved  in  the  perfection  of  a  suit- 
able system  for  this  service.  While  Pintsch  gas  gives  a  light  far 
more  satisfactory  than  that  of  oil  lamps,  and  acetylene  promises 
to  excel  Pintsch  gas,  the  electric  light  is  better  yet,  if  a  satisfactory 
service  can  be  obtained,  in  that  there  is  no  combustion  and  con- 
sequently no  danger  of  fire  in  case  of  accident.  It  lends  itself  ad- 
mirably to  the  lavish  decorative  eflects  of  modern  palace  cars,  and 
it  permits  the  use  of  that  luxury  in  sleeping  cars  known  as  a  berth 
light.  '  

Granted  that  the  electric  is  the  best  light,  the  demand  for  it  will 
be  a  strong  one,  for,  if  there  is  one  place  where  the  best  must  be 
had  at  any  price,  it  is  in  the  equipment  and  furnishing  of  palace 
tars.  The  average  middle-class  American,  no  matter  how  simply  he 
may  live  at  home,  demands  as  soon  as  he  begins  to  travel  the  luxury 
of  an  Oriental  potentate.  That  the  electric  light  is  considered  the 
best  is  shown  by  the  equipment  of  some  of  the  most  luxuriously 
furnished  trains  in  this  country,  with  a  complete  electric-lighting  in- 
stallation, in  addition  to  the  Pintsch  equipment.*  The  latter  is 
necessary  when  the  train  is  divided  or  the  locomotive  uncoupled, 
as  current  is  obtained  from  an  isolated  plant  in  the  baggage  car 
taking  steam  from  the  engine,  but  the  electric  equipment,  with  its 
cost  of  attendance,  is  regularly  run  solely  to  give  the  better  light. 

The  methods  of  lighting  trains  or  cars  electrically  arc  several, 
and  a  brief  comparison  of  their  relative  merits  may  be  of  interest. 
One  of  the  fir.sl  developed  was  the  provision  under  each  car  of  a 
battery  of  accumulators  capable  of  storing  a  night's  ciiayge,  and 
arranged  to  be  removed  for  recharging  at  the  terminal  stations. 
For  cars  running  in  regular  .service  this  system  gives  fair  satis- 
faction, but  for  the  ordinary  roving  palace  car,  whi(;h  wanders  from 
State  lo  State  according  to  the  demand,  it  would  require  a  system 
of  charging  .illations  ai  extensive  as  that  of  the  Pintsch  gas  mclhod, 
a  !iy.iilcm  which  it  would  be  diDicult  to  establish.  The  isolated-plant 
equipment  in  the  forward  coach  supplied  wrili  steam  from  the  loco- 
motive, or  better  from  a  boiler  in  the  same  vehicle,  is  quite  com- 
mon and  is  sometimes  combined  with  slfiragc  cells  under  the  cars 
designed  to  be  charged  while  the  train  is  intact,  and  to  feed  (he 
li);hts  in  Ihcir  respective  cars  when  they  leave  the  main  train  lo 
run  to  branch  terminal!.    The  sine  qua  non  of  a  generally  applicable 

•^rt  Tiif.  Klkctiical  Wo«i.n,  Novcmlirr  '.,  ifw,  paiir  561. 


With  axle-driven  generators  a  storage  battery  is,  of  course, 
necessary  to  provide  light  when  the  train  is  standing  or  running  be- 
low a  certain  critical  speed.  To  eliminate  the  effect  on  the  lamps  of 
the  difference  in  voltage  when  charging  and  discharging,  two  bat- 
teries are  commonly  used,  one  to  be  charging  while  the  other  is  in 
use,  but  a  great  reduction  in  weight  can  be  obtained  by  using  one 
battery,  alternately  charging  and  discharging  as  the  speed  of  the 
train  varies.  Such  batteries  to  avoid,  without  complication,  varia- 
tions in  tlie  voltage  and  consequently  in  the  candle  power  of  the 
lights,  must  have  a  low  resistance,  small  polarization  and  a  high  dis- 
charge rate,  but  their  energy  capacity  need  not  be  large.  The  prob- 
lems to  be  solved  are  the  provision  of  arrangements,  first,  for  auto- 
matically maintaining  the  polarity  of  the  current  delivered  with 
change  of  direction;  second,  for  automatically  cutting  the  dynamo 
into  and  out  of  circuit  at  speeds  respectively  above  and  below  a 
certain  minimum  generating  limit,  and  third,  for  automatically 
maintaining  constant  the  voltage  generated  over  a  wide  range  of 
speed.  The  first  problem  is  readily  solved  mechanically;  the  second 
can  be  met  by  a  switch  operated  either  by  centrifugal  weights  or  by 
an  electromagnet  dependent  on  the  voltage  of  the  dynamo;  but  the 
third  is  a  more  difficult  one.  One  rather  unscientific  makeshift  is 
the  use  of  belts  which  slip  when  the  speed  or  load  becomes  too 
great.  This  involves  a  considerable  loss  of  power,  and,  what  is 
worse,  serious  heating  and  w-ear  of  the  slipping  parts.  Other  sys- 
tems vary  the  field  strength  inversely  with  the  speed,  thus  maintain- 
ing constant  voltage  by  means  of  automatic  rheostats,  magnets, 
springs,  escapements,  ratchets  and  other  things  which  are  objec- 
tionable in  this  sort  of  service. 


The  only  known  method  of  obtaining  practically  constant  voltage 
with  highly  variable  speed  and  without  troublesome  devices,  and 
one  which  seems  to  have  been  neglected  in  spite  of  the  great  ad- 
vantages which  it  would  possess  in  storage-battery  charging,  is  as  fol- 
lows: Theuse  of  adynamo  with  a  flat-topped  characteristic  with  shunt 
exciting  coils  of  niagncloniotivc  force  suflicicnt  at  the  storage- 
battery  voltage  to  carry  the  magnetization  well  above  the  bend  of 
the  curve,  and  with  field  coils  in  series  with  the  armature  tending — 
when  tlie  machine  generates  current — to  oppose  the  shunt  excita- 
tion. With  such  an  arrangement  small  outputs  through  the  series 
coils  would  not  materially  lower  the  voltage,  but  in  case  the  speed 
rises,  tending  to  increase  the  outpul,  and  llic  excitation  falls  below 
the  bend  of  the  magiu-lization  curve,  any  further  increase  of  the 
load  would  materially  diminish 'the  field  density  and  consequently 
the  voltage.  Willi  proper  design  such  a  luacliiiie  ciuilil  he  made  lo 
run  over  a  wide  range  of  speed  with  a  small  change  of  output  at 
constant  pressure  if  delivering  to  a  storage  battery.  The  latter 
wouhl,  (if  course,  niainl.iiii  the  slaliilily  of  volt.ige  otherwise  unat- 
tainable with  shunt  machines  or  under-saturated  fields,  and  would 
absorb  the  variations  in  load  necessary  lo  the  differential  com- 
pounding. The  series  roil,  iiislc.ul  of  rciliuiiin  the  i'(|iiilil>riiitii  of 
voltage  between  the  machine  and  balUry,  ,is  with  ordinary  00111- 
pouiwl  generators,  would  tend,  with  this  rever.se  action,  lo  in- 
crease It. 


With  any  system  of  licM  density  inversely  indpnrlioii.ii  lo  llii 
speed,  the  .irmalnrc  reaction  with  conslanl  load  becomes  a  trouble- 
some factor  at  llie  high  speeds  and  consequent  weak  fii'lds,  but 
there  are  now  several  well  Knowi  iiicllioils  o(  ohi. lining  a  proper 
comiimlaliiin  with  variable  field  strength,  so  ili.ii  ilii.  ililliculty  is 
probably  not  a  serious  one, 


November  i<j,  li 


THE    ELECTRICAL     \VORL13. 


523- 


The  New  Generating  Station  of  the  Boston  Electric  Light 
Company. 


HE  Boston  Electric  Light  Com- 
pany has  one  of  those  systems 
which  have  been  in  operation 
with  alternating-current  appa- 
ratus from  the  early  days,  and 
consequently  is  under  condi- 
tions most  perplexing  to  its 
management  in  the  matter  of 
bringing  the  installation  up  to 
date.  The  developments  in 
this  particular  line  have  been 
so  great  and  the  apparatus  in 
use  has  become  obsolete  so 
much  more  rapidly  than  it  has 
depreciated  mechanically  that 
satisfactory  operation  with 
low  running  expenses  requires 
practically  the  throwing  of 
much  serviceable  equipment  in 
the  scrap  heap  and  the  pur- 
chase of  new.  with  a  corresponding  increase  of  the  fixed  charges. 
If  this  w-ere  all  the  trouble  it  would  be  a  simple  matter,  as  the  in- 
creased fixed  charges  and  the  reduced  operating  expenses  can  be 
reckoned  quite  closely  and  balanced  against  each  other,  but  alter- 
nating-current machinery  is  still  developing,  and  it  is  hard  to  tell 


owing  to  their  private  ownership.  The  company's  officers,  Presi- 
dent F.  A.  Gilbert  and  the  engineers,  have  made  a  careful  study  of 
the  problem,  and  their  conclusions,  as  embodied  in  the  system  now 
in  course  of  construction  and  described  below,  will  be  of  no  little  in- 
terest to  the  olificers  of  the  many  other  companies  similarly  situ- 
ated. 

The  system  now  consists  of  four  generating  stations,  with  the 
usual  combination  of  varied  types,  sizes  and  speeds  of  engines 
belted  to  series^arc  machines,  and  small  alternators  running  inde- 
pendently on  their  individual  loads,  with  500-volt  direct-current 
generators  for  the  motor  loads.  The  distributing  system  consists 
of  the  usual  multiplicity  of  single-conductor  cables,  with  manhole 
transformers  of  quite  large  sizes,  running  up  to  30  kw  grouped  on 
primary  mains  with  three-wire  220-volt  secondaries,  each  trans- 
former feeding  its  own  district,  the  secondaries  not  being  cross- 
connected.  The  immediate  cause  of  the  remodeling  of  the  system 
was  the  building  of  ihe  new  Southern  Union  Terminal  Railway  sta- 
tion in  Boston,  which  necessitated  the  rearrangement  of  the  streets, 
one  of  which  cuts  ofif  the  coaling  pocket  and  bunkers  of  the  Con- 
gress Street  station. 

The  new  central  generating 'station,  which  is  now  under  roof, 
and  by  the  time  this  article  is  read  will  probably  have  steam  on  one 
battery  of  boilers  and  one  gerverator,  is  built  in  South  Boston  on  a 
plot  of  ground  of  13  acres,  formerly  occupied  by  the  historic  Har- 
rison Loring  shipyard,  wherein  were  built  many  famous  craft. 
This  13  acres  has  a  water  frontage,  and  in  fact  a  large  part  of  it  is 
under  water,  but  will  be  made  useful  for  and  by  the  dumping  of  the 
ashes  from  the  station.     The  station  is  laid  out  structurally  on  the 
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what  old  apparatus  to  keep  in  service  until  systems  and  machines 
have  been  further  standardized  and  improved. 

The  Boston  Electric  Light  Company,  like  many  another  through- 
out the  country,  has  just  gotten  rid  of  the  last  of  its  motors  on  arc 
light  circuits,  and  now  operates  a  considerable  load  of  500-volt  di- 
rect-current motors,  taking  about  1000  kw  at  the  peak  of  the  curve, 
which  system  is  rather  an  incongruity  on  alternating-current  work, 
-but  cannot  be  replaced  immediately  by  alternating-current  motors, 


usual  plan,  consisting  of  two  main  rooms  separated  by  a  fire  wall. 
each  roofed  by  steel  trusses  extensible  at  one  end,  one  the  boiler 
arid  the  other  the  machine  room,  the  external  dimensions  of  the 
whole  being  244  by  174  feet.  The  general  layout  of  the  structure  is 
shown  in  the  accompanying  plan.  The  boiler-room  roof  spans  also 
the  mammoth  coal  pocket,  which  runs  the  whole  length  of  the  boil- 
er-room on  the  side  opposite  to  the  machine-room,  and  is  sepa- 
rated from  the  boiler-room  by  a  wall,  which,  as  it  does  not  support 
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the  roof  span,  may  at  some  future  time  be  taken  down,  allowing 
the  coal-pocket  space  to  be  occupied  by  another  row  of  boilers 
facing  the  same  fire-room  as  those  now  under  construction.  This 
one  fire-room  is  ample  for  the  two  rows  of  batteries,  as  the  width 
is  determined  by  the  space  necessary  for  the  drawing  of  the  boiler 
tubes,  which  may  be  drawn  from  either  side  .into  the  same  area. 

The  engine-room  will  even- 
tually contain  one  row  of  six 
generators  adjacent  to  the  boil- 
er-room, of  which  four  have 
been  ordered,  the  other  half  be- 
ing filled  with  the  auxiliary 
transforming  machinery  de- 
scribed below,  which  at  some 
future  time  it  is  expected  may 
be  displaced  by  the  consolida- 
tion of  the  various  services  of 
the  system,  giving  room  for  an- 
other similar  row  of  main  ma- 
chines. Thus,  with  the  endwise 
extension  of  the  station  to  dou- 
ble its  present  length,  its  ca- 
pacity will  be  increased  four- 
fold, the  present  arrangement 
giving  room  for  six  units  and 
six  boiler  batteries,  with  an  ag- 
gregate rated  output  of  9000  kw, 
of  which  four  sets,  aggregating 
6000-kw  capacity,  are  to  be  in- 
stalled at  once. 

To  describe  the  system  in  de- 
tail it  would  be  well  to  begin  with  the  wharf  arrangements 
for  receiving  the  coal.  A  long  pier  has  been  built,  carry- 
ing a  moving  tower  or  crane,  which  has  a  travel  of  150  feet, 
for  manipulating  the  unloading  buckets  into  the  hatches  of  canal 
boats  or  other  craft  used  in  bringing  in  coal.  From  here  it 
is  taken  by  a  conveyor,  built  by  the  C.  W.  Hunt  Company,  horizon- 
tally and  up  an  incline  (see  the  accompanying  illustration)  to  the 
run  over  the  mammoth  coal  pocket,  which  will  have  a  capacity  of 
90CO  tons,  its  dimensions  being  24a  feet  in  length  by  30  feet  in  width 
by   so  feet   in   height.     This   pocket   is   built    u\y   with    rolled   steel 


The  Exterior  of   the   Station   on   August  24,  Showing 
Incli.ne  ok  Coal  Conveyor. 


i-entilate  tlie  coal.  The  floor  of  the  pocket  is  about  10  feet  above 
the  boiler-room  level.  Chutes  discharge  into  the  boiler-room  from 
the  lower  edge  of  the  pocket  on  that  side  and  empty  into  coal  cars, 
which  will  be  run  onto  scales  and  weighed,  and  from  there  moved 
to  the  boiler  fronts.  The  tracks  also  extend  to  hoppers  under  the 
floor  of  the  pocket  by  which  the  coal  below  the  normal  surface  of 

inclination  to  the  chutes  may  be 
withdrawn  without  shoveling. 
Tlie  greater  part  of  the  coal, 
however,  can  be  taken  out 
through  the  chutes,  the  convey- 
ing apparatus  overhead  dump- 
ing quite  close  to  the  boiler- 
room  side.  Ashes  will  be  han- 
dled on  the  boiler-room  floor 
with  cars  to  carry  them  to  the 
district  to  be  filled. 

The  water-tube  boilers  are  of 
the  Babcock  &  Wilcox  manu- 
facture, triple  drum,  of  a  nomi- 
nal output,  of  500  horse-power 
each  on  the  Centennial  rating, 
grouped  two  in  a  battery,  this 
giving  each  battery  a  rated  evap- 
orative capacity  of  30,000  pounds 
per  hour,  sufficient  for  each 
generator,  which  is  rated  at  2350 
horse-power,  with  a  guaranteed 
consumption  of  I2j<  pounds  of 
water  per  hp-hour.  The  boilers 
are  fitted  with  Hawley  down- 
draft  furnaces,  and  will  run  at  160  pounds  presure.  The  four  bat- 
teries now  under  erection  are  in  a  row  down  one  side  of  the  fire- 
room,  which  is  well  lighted  by  a  glass  monitor,  the  boilers  having 
their  backs   to  the  engine-room   wall. 

Between  the  two  centre  batteries  will  rise  the  mammoth  brick 
stack,  which,  225  feet  in  height,  with  an  ii-foot  bore,  and  with  an 
octagonal  base  22  feet  between  faces  at  the  boiler-room  level,  is 
founded  on  a  grillwork  of  I-beams  laid  in  concrete — 19  feet  deep — 
on  the  gravel  and  clay  substratum.  The  building  has  no  piling 
whatever:  quicksand  was  struck  under  some  of  the  foundations  for 
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I-bcatn  rohimnn,  the  brick  wall*  bcinK  arched,  willi  the  convex  side 
inward,  to  wilhitand  ihc  hulRiiiR  prrs«iirc  of  the  coal  within.  The 
indoor  flanRes  of  each  alternate  I-bc.ntn  arc  gripped  liy  rail  iron 
icgmcntt,  giving  a  vertical  fliic  with  an  opening  every  few  feet  to 


enKinen,  bul  was  iIuk  ouI.  and  ihc  solid  siibstraliim  was  reached  at  a 
depth  o(  about  9  (eel.  The  chimney  U  capped  willi  oast  iron  scg- 
nicntit  0  by  4  (eel  in  size,  -Xl  inch  in  thickness,  and  with  ftangcs  by 
which  tlicv  arc  Imllcil  lonolhrr,   the  iron   weiKhinw   in   all   about  7 
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tons,  and  being  capiiod  with  a  lead  ring.  The  Hue  gases  reach  the 
chimney  through  breeching  beliind  the  boilers,  more  properly 
termed  a  chamber,  on  account  of  its  large  size  and  the  fact  that  it  is 
of  brick.  The  lloor  of  this  chamber  is  of  steel  girders,  with  brick 
arches. 

Steam  is  taken  from  the  boilers  through  nozzles  rising  vertically 
to  a  height  of  10  feet,  with  elbow  valves  at  their  tops  geared  down 
to  handles  at  the  floor  level.  These  steam  taps  drop  vertically  into 
the  20-iuch  header  wdiich  runs  the  length  of  the  boiler-room  above 
the  flues.  Springing  from  the  header  immediately  beside  each  boil- 
er inlet  is  the  engine  outlet,  and  the  header  may  be  thrown  entirely 
out  of  service  by  gates  at  either  side  of  each  combined  inlet  and  out- 
let, givin,g  each  engine  an  independent  steam  supply  from  its  own 
battery  of  boilers.  The  engine  outlet  curves  over  and  into  a  Coch- 
rane separator,  also  on  the  boiler-room  side  of  the  wall,  the  outlet 
from  which  passes  straight  through  the  wall  and  to  the  engine  stop- 
valve.  (See  illustrations  of  piping  connections  presented  on  this 
page.)     The  engine  e.xhaust  comes  straight  back  through  the  boiler- 


minute,  a  rather  high  figure  for  engines  of  this  size,  but  rendered 
necessary  by  the  direct  connection  of  dynamos  of  the  size  and  frc- 
cjuency  employed.  The  engines  are  of  the  open-front  marine  type, 
provided  each  with  a  50-ton,  16-foot  fly-wheel,  with  a  remarkably 
large  hub,  within  which  is  contained  the  shaft  governor.  To  give 
the  proper  speed  control  of  these  engines  in  synchronizing — that  is, 
to  bring  any  newly  started  engine  running  light  down  to  the  speed 
of  its  mates  running  loaded,  in  order  to  throw  the  machines  in  paral- 
lel— the  governor  is  fitted  with  a  hand  speed-varying  device,  which 
operates  on  the  weights  through  collars  on  the  shaft.  The  engines 
are  guaranteed  to  give  a  ij<$  per  cent,  speed  regulation  between  no 
load  and  full  load,  and  also,  on  account  of  the  fact  that  the  genera- 
tors are  to  be  operated  in  parallel  and  are  to  run  synchronous  mo- 
tors, the  engines  are  guaranteed  to  give  a  very  small  variation  in  the 
speed  during  a  rotation.  The  cranks  are  set  at  quarters,  and  the 
guarantee  is  that  the  maximum  variation  in  angular  position 
throughout  the  revolution  from  the  mean  position  of  absolute  uni- 
formity of  rotation  shall  be  one-tenth  of  one  degree,  or  1-3600 
of  one  rotation — that  is,  the  total  change  of  angu- 
lar position  as  compared  with  that  of  absolute 
uniformity  of  motion  shall  be  two-tenths  of  one 
degree.  The  engines  are  very  substantially  built 
to  give  smooth  running  in  spite  of  the  high 
speed,  tlie  most  interesting  dimensions  being 
those  of  the  .nain  bearings,  which  are  each  21 
inches  in  diatneter  by  42  inches  in  length,  the 
shaft  being  forged  to  26  inches  between  journals. 
Each  crank  pin  is  loyi  inches  in  diameter  by  the 
.'iame  dimensions  in  length,  the  crosshead  pin 
having  the  same  length,  and  9J<  inches  diameter. 

The  valves  are  of  the  grid-iron  plate  type,  mu!- 
tiported.  traveling  across  the  engine  in  the  cylin- 
der heads.  The  cut-oflf  is  efifected  by  auxiliary 
grid-iron  plates  traveling  on  the  backs  of  the 
main   valves   and   driven   by  the   shaft  governor. 


room  wall  at  a  little  lower  level  to  an  atmos- 
mosphere  exhaust  header.  On  the  engine-room 
side  of  the  wall  each  exhaust  branches  down- 
wardly to  a  jet  condenser,  on  the  way  to  which 
it  pases  through  an  exhaust  feed-water  heater, 
made  by  the  National  Pipe  Bending  Company,  a 
similar  heater  for  live  steam  being  installed  be- 
side it.  Feed-water  will  be  taken  from  the  city 
mains,  this  expense  being  considered  less  than 
the  boiler  deterioration  due  to  the  oily  feed  from 
surface  condensers.  Running  in  from  the  harbor 
is  a  sluiceway  7  feet  in  height  and  4  feet  in  width 
for  the  suction  of  the  condensers,  which  discharge 
into  a  36-inch  pipe  running  out  under  the  boiler- 
room.  The  engine-room,  240  by  82  feet  in  size,  has 
walls  built  entirely  of  glazed  brick  up  to  the 
crane-ways,  a  height  of  S^  feet  above  engine- 
room  floor.  (See  illustration  presented  on 
page  526.)  Below  it  is  a  g-foot  basement, 
taking  from  the  room  all  of  the  wiring  and  most  of  the 
pil)ing.  In  a  straight  row  on  the  side  next  to  the  boiler- 
room  wall,  with  the  shafts  running  lengthwise  of  the  room, 
will  be  four  vertical  cross-compound  Mcintosh  &  Seymour 
engines  with  overhung  cranks  and  alternating-current  gener- 
ators hung  between  the  two  main  journals.  These  machines,  as 
slated  above,  arc  rated  at  2350  horse-power,  with  a  guarantee  at  this 
load  of  isj-j  pounds  of  steam  per  hp-hour  at  160  pounds  pressure 
condensing,  and  run  at  120  r.  p.  m.  This  rating  is  based  on  a  23 
per  cent,  cut-off,  giving  a  large  overload  margin,  the  maximum 
cut-ofT  obtainable  with  the  valve  gear  being  7.^  per  cent,  of  the 
stroke.     The  piston  speed,  since  the  stroke  is  4  feet,  is  960  feet  per 


Views  Showing  Piting  Co^^ECTIoNs  Betwee.n  Boileks  and  Engines. 


Underhung  beside  the  fly-wheel  is  the  revolving  field  of  a  Gen- 
eral Electric  three-phase,  1500-kw,  60-cycle  generator,  guaranteed  to 
carry  a  $0  per  cent,  overload  for  three  hours  and  a  30  per  cent,  over- 
load indefinitely,  the  machine  being  necessarily  rated  light  on  ac- 
count of  the  regulation  guarantee,  which  is  5  per  cent.  The  diame- 
ter at  the  air  gap  is  16  feet,  the  number  of  poles  on  the  rotating  field 
being  sixty.  The  machines  will  generate  the  line  pressure  of  2250 
volts  direct  between  corners  of  the  delta  connection.  The  armatures 
have  two  slots  per  pole  per  phase,  each  three-quarters  of  an  inch 
wide  and  2li  inches  deep.  They  are  coil-wound,  with  two  turns  per 
coil  and  the  elements  of  two  coils  in  each  slot. 

The  main  switches  will  be  mounted  on  the  engine  foimdations, 
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and  will  be  pneumatically  controlled  from  the  switchboard.  The 
leads  to  the  switchboard  pass  through  vitrified  conduits  buried  under 
the  tiling  in  the  concrete  covering  the  steel-beam  and  double-brick 
arch  floor  construction.  The  switchboard.  lOO  feet  in  length,  runs 
along  the  wall  of  the  engine-room  opoosite  the  fire-room,  and  will 
be  double-decked,  a  gallery  ii  feet  above  the  engine-room  floor 
carying  the  machine  panels  and  all  the  outgoing  lighting  feeders. 
the  lower  deck  carrying  the  arc-light  circuits  and  the  controlling 
circuits  of  the  motors  mentioned  below.  The  most  remarkable 
feature  of  the  switchboard  is  the  use  of  aluminum  bus  bars,  which 
will  be  mounted  on  a  separate  marble  board  under  the  gallery. 
They  will  have  bolted  connections  throughout,  large  surfaces  being 
provided,  the  joint  being  covered  with  shellac  or  some  other  sub- 
stance  to   prevent   corrosion. 

Besides  the  four  main  steam  engines  there  will  be  but  one  other 
steam  engine  in  the  station.  This  will  drive  one  of  the  three  ex- 
citers, the  other  two  being  driven  by  synchronous  alternating-cur- 
rent motors.  Three  Goulds  triplex  boiler-feed  pumps  with  double- 
reduction  gears  will  also  be  driven  by  the  same  type  of  motors  and 
fitted  with  by-pass  valves  to  obtain  variations  in  feed,  and  various 
auxiliary  apparatus,  such  as  the  coal  conveyors,  etc.,  will  also  be 
motor-driven,  only  the  Blake  twin  vertical  air  pump  being  steam- 
driven.  Twenty  iso-kw  General  Electric  synchronous  motors  will 
be  coupled  each  to  two  i6o-light  Brush  multi-circuit  arc  machines, 
giving  7  amperes  for  the  new  enclosed  arc  lights  which  the  company 
is  now  building  in  its  own  shops  to  replace  the  lo-ampere  open  arcs. 
This  collection  of  sixty  machines  will  be  mounted  on  the  heavy  steel 
girder  and  brick  arch  floor,  each  set  of  three  machines  being  on 
wooden  bases  to  give  them  insulation  from  the  ground. 

One  l8o-kw  synchronous  motor  is  also  coupled  to  a  150-kw,  500- 
volt  generator  for  carrying  the  night  power  load  direct  from  the  sta- 
tion, which  load  will  be  carried  by  a  rotary  transformer  sub-station 
by  day.  Also  coupled  to  the  same  pair  is  a  iSo-kw  single-phase  al- 
ternator to  carry  any  feeder  or  feeders  which  may  have  a  ground  on 
one  side.  Thisis  a  novelty  irt  central  station  work,  but  is  appar- 
ently based  on  a  serious  weakness  of  alternating-current  working. 
In  large  underground  systems,  worked  as  this  one  will  be,  on  a 
single  set  of  bus  bars,  there  is  a  large  capacity  in  the  2000-voIt  pri- 
maries sufticicnt  to  give  considerable  trouble  from  capacity  currents 
through  any  ground  or  partial  ground,  often  breaking  down  tlic  in- 


Over  one  end  of  the  engine-room  will  be  the  offices,  and  above 
them  will  be  a  repair  shop  with  a  hatchway  in  its  roof,  into  which 
the  grab  of  the  25-ton  traveling  crane  can  be  lowered.  This  crane 
is  motor-driven,  and  is  now  in  use  with  current  derived  from  the 
existing  stations  for  handling  the  apparatus  as  it  is  installed. 


e.ngine-koo.vi   on   july   20,  showing  engine  foundations  in 
Course  of  Construction. 

The  distributing  system  will  be  divided  into  lighting  and  motor 
circuits,  the  former  single  and  the  latter  three-phase.  The  many 
lighting  feeders,  each  with  its  own  group  of  transformers,  will  be 
arranged  on  the  switchboard  so  that  they  can  be  individually  thrown 
between  any  two  of    the  three-phase    buses,    so    that    the  lighting 
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•lulalion  in  ihc  inaiih'ili'H  nr  cindtiiit  by  ihc  hcntitiK  rffcct  .•ind  caiis- 
inx  a  iicrious  Ininiotit.  Hy  i'xilatiiiK  Kroiiiided  feeders  on  clrclri- 
cally  separated  circuits,  cither  by  meant  of  ataliunary  Irannfornicrs 
or  motor-driven  machine!,  this  trouble  can  be  avoidc*!. 


load  ran  be  a(  all  limes  balanced  by  llle  swllcliboard  allciKlaiil  The 
Miiilor-lnaii  will  also  have  no  <'(Tect  <ni  the  drop  in  ihc  iJKhliiiK 
mains  or  secondaricH.  The  current  will  rini  |o  the  cily,  about  I'/j 
miles  diKtant,  via  two  double  conduits    over    scpaialc  ripulcs,  each 


XcnKMiiRU  10,   1898. 


THE    ELECTRICAL    WORLD. 


5;J7 


iloublc  conduit  having  twenty-four  ducts,  twelve  of  whicii  pass 
llirough  manholes  distinct  from  those  of  the  other  twelve.  The  sub- 
marine conduit  for  bringing  one  of  these  lines  into  the  city  was  de- 
scribed and  illustrated  in  The  Elkltkhal  World  of  October  29. 
i8g8. 

To-lay  out  a  system  of  this  magnitude,  with  all  the  changes  from 
high-frequency  single-phase  to  a  lower  frequency  multiphase,  to 
provide  for  the  gradual  replacement  of  direct-current  motors  by 
those  of  the  alternating  variety, and  to  construct  one  station  to  carry 
continuously  the  whole  load,  is  a  problem  in  which  slight  errors 
would  mean  very  serious  consequences.  The  solution  of  these  diffi- 
culties adopted  by  the  officers  mentioned  above  reflects  no  little 
credit  on  their  engineering  abilities. 


rir.  Tesla's  Application  of  Hertz-Wave  Transmission. 

Exercising  their  well-developed  ability  to  make  a  startling  piece 
of  news  of  a  very  ordinary  event,  the  daily  papers  have  taken  up 
Mr.  Nikola  Tesla's  recent  patent.  No.  613,809.  issued  Novembers, 
1898,  and  made  of  it  "the  greatest  marvel  of  the  age."  The  facts, 
as  set  forth  in  the  patent  cited,  are  in  brief  as  follows:  Hitherto- 
the  only  practical  means  of  controlling  the  movements  of  a  vessel. 


A  View  of  the  Coal  Pocket,  Boston   Electric  Light  Comi>anv's 
Gener.vtlng  Station,  on  August  24. 

such  as  a  torpedo  or  a  torpedo  boat,  at  a  distance  has  been  the  use 
of  a  cable,  the  disadvantages  of  which  are  obvious.  The  plan  pro- 
posed by  tlie  inventor  is  to  provide  any  such  craft  with  a  coherer 
connected  between  the  hull  and  an  elevated  terminal  and  to  so  ar- 
range the  propelling  and  steering  mechanism,  which  is  motor- 
driven  with  storage-battery  supply,  that  it  can  be  controlled  by 
various  relays  and  auxiliary  devices  actuated  through  the  agency 
of  the  Hertz  waves. 

.\  single  coherer  is  used,  the  inventor  preferring  this  to  a  plural- 
ity of  coherers  respectively  syntonized  to  respond  to  waves  of  dif- 
ferent frequency,  although  he  states  that  he  has  "demonstrated  the 
pr;ictieability  of  providing  a  great  number  of  such  receiving  cir- 
cuits— 50  or  100  or  more — each  of  which  may  be  called  up  or 
brought  into  action  when  desired,  without  the  others  being  inter- 
fered with."  This  coherer  possesses  some  elements  of  novelty  de- 
signed to  yield  a  more  uniff)rm  de-cohering  action.  It  consists  of 
a  metal  cylinder  with  insulating  ends  and  a  metal  rod  passing 
lengthwise  through  it.  The  cylinder  normally  stands  wNth  its  axis 
vertical,  and  the  de-cohering  action  consists  of  inverting  it,  throw- 
ing the  granules  or  particles,  which,  according  to  the  illustration. 


occupy  about  one-fifth  of  its  length,  from  one  end  to  the  other. 
The  patent  also  describes  these  granules  as  "manufactured  by  a 
special  tool,  insuring  their  ecpiality  in  size,  weight  and  shape,  and 
uniformly  oxidized  by  placing  them  for  a  given  time  in  an  acid  so- 
lution of  pre-determined  strength.  This  secures  equal  conductiv- 
ity of  their  surfaces  and  stops  their  further  deterioration,  thus  pre- 
venting a  change  in  the  character  of  the  gas  in  the  space  in  which 
they  are  enclosed.  I  prefer  not  to  rarefy  the  atmosphere  within 
the  sensitive  device,  as  this  has  an  effect  of  rendering  the  former 
less  constant  in  regard  to  its  dielectric  properties,  but  merely  se- 
cure a  water-tight  enclosure  of  the  particles  and  rigorous  absence 
of  moisture,  which  is  fatal  to  satisfactory  working." 

The  auxiliary  devices  consist  of  ordinary  relays,  actuating  a 
simple  step-by-step  escapement  wheel,  which  in  turn  rotates 
brushes  and  commutators,  afifecting  the  various  internal  circuits  of 
the  boat.  These  difTer  in  no  essential  respect  from  the  rosettes  or 
circuit  controllers  of  synchronous  printing-telegraph  instruments, 
and  many  other  means  of  accomplishing  the  same  results  by  a  dif- 
ferent arrangement  of  details  could,  of  course,  be  devised.  There 
is  apparently  nothing  broadly  new  in  this  part  of  the  invention. 
The  claims  upon  it.  however,  are  very  broad,  the  first  claim  read- 
ing as  follows:  "The  improvement  in  the  art  of  controlling  the 
movements  and  operation  of  a  vessel  or  vehicle  herein  described, 
which  consists  in  producing  waves  or  disturbances,  which  are  con- 
veyed to  the  vessel  by  the  natural  media,  actuating  thereby  suitable 
apparatus  on  the  vessel  and  effecting  the  control  of  the  propelling 
engine,  the  steering  and  other  mechanism  by  the  operation  of  the 
said  apparatus,  as  set  forth."  It  is  doubtful  if  this  claim  would 
withstand  litigation  in  case  of  infringement,  if  it  ever  became  pos- 
sible to  make  such  a  system  operative,  as  it  is  simply  the  use  of  the 
coherer  as  a  relay  for  actuating  a  step-by-step  mechanism,  instead 
of  a  simple  sounder.  It  is  obvious  that,  unless  Mr.  Tesla  has  made 
revolutionary  improvements  in  Hertz-wave  apparatus  which  have 
not  yet  been  disclosed,  the  coherer  and  auxiliary  apparatus  work- 
ing therewith  are  altogether  too  delicate  for  the  service  proposed. 

Mr.  Tesla  is  quoted  by  the  daily  press  in  this  connection  as  fol- 
lows: 

"War  will  cease  to  be  possible  wlien  all  the  world  knows  that  the 
most  feeble  of  the  nations  can  supply  itself  immediately  with  a 
weapon  which  will  render  its  coast  secure  and  its  ports  impreg- 
nable to  the  assaults  of  the  united  armadas  of  the  world.  Battle- 
ships will  cease  to  be  built,  and  the  mightiest  armorclads  and  the 
most  tremendous  artillery  aHoat  will  be  of  no  more  use  than  so 
much  scrap  iron.  And  this  irresistible  pow-er  can  be  exerted  at 
any  distance  by  an  agency  of  so  delicate,  so  impalpable  a  quality 
that  I  feel  that  I  am  justified  in  predicting  that  tlie  time  will  come, 
incredible  as  it  may  seem,  when  it  can  be  called  into  action  by  the 
mere  exercise  of  the  human  will. 

"My  imagination  fairly  reels  w-hen  I  attempt  to  contemplate  its 
countless  possibilities.  Already  I  hear  the  knell  of  the  battleship 
and  the  monster  gun.  Their  day  has  passed  with  the  advent  of  a 
new  and  irresistible  power,  which  gives  to  all  nations  an  absolute 
power  of  defense  against  any  attack. 

"England  has  until  now  boasted  of  her  mastery  of  the  seas,  but 
her  superiority  has  vanished  and  she  is  now  no  stronger  than  the 
weakest  of  the  maritime  nations,  so  far  as  her  offensive  power  is 
concerned.  England,  who  is  now  so  diligently  preparing  for  war, 
will  awake  to  this  unwelcome  discovery  to-morrow  and  w-ill  be  ut-^ 
terly  confounded;  and  France,  against  whom  her  armaments  have 
been  reported  to  be  preparing,  will  rejoice  in  the  discovery  that 
she  possesses  an  all-powerful  weapon  of  defense. 

****** 

"But  I  have  no  desire  that  my  fame  should  rest  on  the  invention 
of  a  inerely  destructive  device,  no  matter  how  terrible.  I  prefer 
to  be  remembered  as  the  inventor  who  succeeded  in  abolishing 
war.  That  will  be  my  highest  pride.  But  there  are  many  peace'^ 
ful  uses  to  which  my  invention  can  be  put,  conspicuously  that  of 
rescuing  the  shii)wrecked. 

"It  will  be  perfectly  feasible  to  equip  our  life-saving  stations 
with  life  cars,  or  life  boats,  directed  and  controlled  from  "the  shore, 
which  will  approach  stranded  vessels  and  bring  oft'  the  passengcr.s 
and  crews  without  risking  the  lives  of  the  "brave  fellows  who 
are  now  forced  to  fight  their  way  to  the  rescue  through  the  raging 
surf.  It  may  al.so  be  used  for  the  propulsion  of  pilot  boats,  for 
carrying  letters  or  provisions  or  instruments  to  inaccessible  re- 
.gipns,  for  killing  whales  and  for  many  other  commercial  or  scien- 
tific purposes. 

"In  order  to  give  a  practical  illustralion  of  ihis  it  is  my  intention 
to  exhibit  a  model  of  a  torpedo  boat  at  the  Paris  Exposition  and 
direct  all   its  movements   from   my  office  in   New   York."     *     *     * 

It  is  probable  that  the  movements  will  be  directed  by  messages 
sent  via  the  transatlantic  cables;  otherwise  we  would  advise  the 
use  of  the  torpedo  boat  and  its  directing  mechanism  for  trans- 
oceanic telegraphy. 
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Some  French  Electrical  Machinery. 

spite  of  the  close  iiiterconiniu- 
nication  between  America  and 
Europe  in  the  matter  of  techni- 
cal and  scientific  developments, 
the  apparatus  devised  in  one 
country  often  differs  quite  radi- 
cally from  that  in  the  other, 
owing  perhaps  to  differences 
in  taste  and  judgment,  the  out- 
growth of  racial  characteris- 
tics. Particularly  in  the  line 
of  electrical  machinery  is  this 
true,  as  its  development  has 
been  so  rapid  that  designers 
have  gone  ahead  in  each 
country  on  their  own  lines 
with  hardly  time  to  examine 
the  work  of  their  confreres 
speaking  a  dififerent  tongue, 
and,  in  spite  of  the  publicity 
given  by  the  technical  journals,  the  engineering  societies  and  books 
published  on  the  subject,  the  designs  of  apparatus  for  the  same 
purpose  differ  not  only  in  details,  but  even  sometimes  in  the  prin- 
ciples involved.  A  study  of  the  apparatus  built  in  other  lands  is 
thus  likely  to  be  more  profitable  than  that  of  the  home  product 
and  should  be  encouraged  in  that  it  tends  to  suggest  modifications, 
many  of  which  may  be  improvements. 

The  product  manufactured  by  Fabius  Henrion,  Nancy,  France, 
who  manufactures  perhaps  the  most  comprehensive  line  of  electri- 
cal apparatus  in  the  world,  certainly  far  surpassing  that  of  any  one 
establishment  in  America,  gives  a  most  excellent  opportunity  to 
compare  well  recognized  standard  French  designs  with  those  of  this 


middle  of  the  pole,  both  these  details  being  for  the  purpose  of 
minimizing  the  distortion  of  the  field  by  the  cross-magnetizing 
efifect  of  the  artnature.  The  latter  is  drum-wound,  with  a  core  made 
up  of  laminations  varnished  and  also  separated  from  each  other  by 
thin  parcliment-like  paper,  and  with  no  ventilating  ducts  or  spaces. 
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Fig.  2, 

The  teeth  are  T-shaped,  with  very  narrow  openings  into  the  slots, 
as  shown  in  the  illustration,  Fig.  2,  although  some  machines  are 
made  with  form-wound  coils.  The  end  connections  are  of  the  plain 
spiral  variety. 

The  commutators  are  made  large  for  the  use  of  carbon  brushes, 
the  segments  being  of  drop-forged  copper,  but  differing  from 
American  practice  in  that  the  ends  are  not  tapered  to  give  a  tight 
centripetal  force  in  assembling.      Two  iron  clamping  rings,  shown 
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Fig.  3. 

country.  The  following  details  and  illustrations  of  this  machinery 
have  been  selected  on  the  score  of  their  interest,  owing  to  the  dif- 
ferences they  show  from  American  standards. 

DIRECT-CURRENT   MACHINES. 

This  French  establishment  manufactures  in  general  three  types 
of  direct-current  dynamos.  In  the  line  of  constant-potential  ma- 
chines, the  smaller  sizes,  that  is,  those  up  to  25-hp  capacity,  are  bi- 
polar, with  a  rectangular  enclosing  yoke  of  the  magnetic  circuit  and 
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bcarinK-i  mounted  on  extensions  of  circular  end  plates  boiled  to  this 
yoke.  The  field  magnet  is  one  single  iron  casting  with  no  joints 
whatever  (rom  pole  to  pole.    The  iron  is  hollowed  out  over  each 

]„,;r     -n  m.-iv  lir  'icrii  by  the  illii^lration.  Fii:    I.  and  slotted  in  the 
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in  I'^ig.  3,  surround  the  straight  projections  of  these  segments,  and 
this  is  claimed  to  be  a  great  improvement  over  the  conical  devices.  In 
tlie  large  machines  the  armature  leads  are  soldered  into  the  segments, 
and  in  the  small  machines  screwed  on.  The  carbon  or  grai)hite 
brush  of  an  odd  trapezoidal  cross  section  is  shown  in  Fig.  4,  the 
smaller  parallel  plane  bearing  on  the  commutator.  These  brushes 
are  elcctrolytically  coated  with  copper  ami  ninuiiti-d  in  holders 
pivoted  on  brush-holder  studs,  about  which  lluy  arc  mlalcd  against 
the  commutator  face  by  leaf  springs. 

The  bearings  of  these  dynamos  are  of  a  very  ingenious  self-oiling 
and  self-filtering  type,  well  known  in  France  as  the  design  of  Fabius 
Henrion,  but  differing  from 
anything  known  in  this  conn 
try.  As  shown  in  Fig.  5  the 
shaft  ./  carries  loosely  a  ring 
li,  considerably  larger  than 
itself,  dipping  into  a  tank  of  oil 
K,  The  ring  is  provided  with 
small  holes  to  carry  up  the  oil 
wilhoul  throwing  it  off  by  tin 
(rilugal  action.  The  oil  leaves 
llu'  journal  at  llle  end  of  the 
liras.ses.  where  it  (alls  into  ,1 
coinpartmetit  separated  from 
llial  in  which  the  ring  dips  by 
two  fillers,  through  which  it 
nni.sl  pass  to  complete  Ihe  circu- 
lation. The  outward  services  of  these  lilliis  incline  in  such 
a  way  thai  impurities  caught  llicrcori  lend  to  fall  into  the  bottom  of 
the  chamber,  which  is  partly  filled  willi  water,  Ihe  oil  floaliuR  on 
the  lop  of  the  water.     This  gives  a  continuous  circulation  with  a 
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filtration  of  the  oil  every  time  it  passes  thruugli  the  journal,  making 
of  each  bearing  a  complete  oil  filtering  and  circulating  system. 

The  larger  machines,  those  above  25-hp  capacity,  arc  multipolar, 
with  a  similar  arrangement  of  the  fields  to  save  weight  and  reduce 
the  magnetic  distortion.     Fig.  6  shows  a  handsome  design  of  belted 


yoke  around  the  shaft  at  either  end,  is  that  shown  in  Fig.  8,  and  is 
used  for  constant-current  series  arc-light  work,  the  regulation  being 
obtained  by  varying  the  position  of  the  brushes  and  thereby  the  re- 
action of  the  armature  by  means  of  a  relay  and  luagnetic  pawl  and 
ratchcl-whcel  governor,  which  is  described  below. 


Fig.  8. 


generator  with  under-hung  pulley.  The  brush  holders  are  mounted 
on  a  ring  at  the  outboard  end  of  the  commutator,  a  practice  that 
has  been  largely  abandoned  in  this  country.  Another  detail  that 
strikes  the  American  eye  is  the  casting  of  the  lifting  ring  in  one 
piece  with  the  upper  hah'  of  the  field  yoke. 

The  third  type  of  direct-current  machinery  is  a  classical  French 
style,  with  smooth  body  armatures  and  radial  active  windings,  such 
as  that  shown  in  a  multipolar  form  in  Fig.  7.     This  machine  requires 


ALTEKNATING-CURRE.NT   M.\CHINES. 

Of  alternating-current  generators  and  synchronous  motors  only 
the  inductor  type  is  tnade  by  Fabius  Henrion. 

These  machines,  as  shown  in  detail  in  Fig.  9,  difTer  radically  from 
the  types  known  on  this  side  of  the  water,  such  as  the  Stanley  ma- 
chine, for  example,  in  that  the  fixed  armature  windings  run  right 
through  from  end  to  end  of  the  machine,  the  same  coils  thus  receiv- 
ing the  magnetic  flux  from  both  rings  of  poles.     To  make  such  a 
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a  short  disc-like  armature,  cylindrical  laminations,  a  very  long  shaft 
between  bearings  and  many  other  peculiar  features  which  have  kept 
it  out  of  American  use,  but  it  still  seems  to  be  favored  by  the  French. 
An  odd  bipolar  modification  of  the  same  machine,  with  a  U-shaped 


machine  give  alternating  currents,  the  poles  of  one  ring  are  offset 
or  staggered  radially  between  those  of  the  other  ring;  thus  the  flux 
linked  with  any  one  armature  coil  alternates  with  the  movement 
of  the  rotor  from  a  maximum  in  one  direction  to  a  maximum  in  the 
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other,  instead  of  from  zero  to  a  maximum  as  in  American  designs. 
The  flux  entering  any  part  of  the  armature  iron,  however,  does  not 
change  its  sign,  since  the  positive  lines  come  from  the  poles  of  the 
one  ring  and  the  negative  lines  from  those  of  the  other. 

In  this  way  the  double  system  of  end  connections  in  the  middle  of 
machines  of  the  American  type,  a  position  difficult  to  reach  for  in- 
spection and  repairs,  is  replaced  by  straight  exposed  runs  of  the 
armature  windings  from  one  of  the  two  rings  of  laminations  to  the 
other,  the  laminated  iron  not  being  continued  across  this  space.  In 
the  French  machine  the  conductors  are  tunnel  wound  in  insulating 
tubes,  which  are  continued  right  across  this  space.  On  account  of 
these  straight  runs  the  field  exciting  coil  cannot  be  placed  in  this 
position  as  in  American  types,  but  must  have  an  external  diameter 
less  than  the  internal  diameter  of  the  fixed  armature,  and  must  tit 
down  between  the  outwardly  projecting  poles  of  the  rotor,  which  in 
turn  must  be  divisible  into  two  parts  to  allow  the  removal  of  the 
exciting  coil.  Xo  such  machine  is  on  the  American  market,  al- 
though a  similar  machine,  known  as  the  Fynn  dynamo*,  is  manu- 
factured in  England.  The  rotating  part,  which  is  of  cast  steel,  has 
no  laminations  at  its  polar  extremities,  but  the  latter  are  oddly  cast 
with  overhanging  lips  or  horns  on  their  inner  edges  and  correspond- 
ing bevels  at  their  outer  edges,  as  though  yielding  to  the  inward 
pull  of  the  lines  of  force.  The  machine  shown  has  eight  poles  and 
a  single-phase  winding  distril  uted  in  three  closed  tunnels  over  about 
one-half  the  pole  angle.  The  end  connections  are  protected  by 
circular  covers  bolted  to  the  yoke,  the  latter  being  divided  in  a 
horizontal  plane,  so  that  the  upper  half  can  be  removed.  The  ex- 
citer is  generally  coupled  to  one  end  of  the  shaft,  but  the  machine 
shown  in  the  illustration  has  a  flange  on  the  main  driving  pulley 
separating  oflF  its  inner  end  to  carry  a  narrow  belt  for  drivinj^  llic 
exciter. 

The  same  machine  is  put  out  as  a  synchronous  motor,  but  for  the 
majority  of  alternating-current  motor  work  an  induction  machine 
!■;  made.  This  is  of  the  internal,  rotating-secondary  type  with  short- 
circuited  or  "si|uirrel-cage"  rotors  in  all  sizes  up  tf>  1  '-<  horse- 
|i(iwer,  wound  secondaries  with  collector  rings  in  all  sizes 
■•'""•■     -"'     ''■■•--.•; .T      '     .■■•i-.-r     arrangement     in     the     in- 
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termediate  sizes.  One  of  the  smaller  sizes  is  shown  in 
Fig.  10,  its  chief  peculiarity  to  American  eyes  being  the 
helical  course  of  the  secondary  slots  or  bars,  the  purpose  of 
which  is  not  evident,  especially  as  the  primary  slots  are  a.xial.  The 
machine  shown  is  four-polar,  wound  for  three-phase  currents,  with 
two  slots  per  pole  per  phase.  The  method  of  distributing  the  wind- 
ing is  clearly  shown  in  the  view  with  the  end  plate  and  rotor  re- 
moved. The  primary  slots  are  open  to  the  air  gap,  but  not  parallel 
sided,  the  opening  being  narrower  than  the  maximum  width  of  the 
slot,  which  is  lined  with  a  sleeve  of  insulating  tubing  projecting  be- 
yond the  end  of  the  slot  and  split  down  the  opening,  so  that  the 
wires  can  be  laid  in  the  slot  instead  of  being  drawn  through.  The 
method  of  grouping  the  end  connections  from  the  two  slots  per 
phase  into  one  coil  and  binding  them  together  with  cord  or  rope  is 
clearly  shown  in  the  illustration.  The  round  tunnels  of  the  rotor 
have  a  similar  opening  or  slot  narrower  than  the  tunnel  proper  to 
reduce  the  self-induction. 

The  air  gap  is,  of  course,  reduced  to  the  lowest  possible  limit  in 
order  to  get  a  low  inagnetizing  current  and  good  starting  torque. 
To  accomplish  this  both  the  interior  surface  of  the  stationary  pri- 
mary and  the  exterior  surface  of  the  rotating  secondary  arc  ground 
true  after  the  laminations  are  assembled  under  hydraulic  pressure, 
and  a  stout  steel  shaft  is  used  running  in  journals  of  a  composition 
specially  prepared  to  give  minimum  wear.  The  motors  are  wound 
ftr  the  standard  frequency  of  France,  namely,  50  cycles  per  second, 
and  the  performance  of  one  such  three-phase  motor  rated  at  5  horse- 
power is  given  in  the  accompanying  diagram.  Fig.  11.  The  weights, 
speeds  and  out|)uls  of  some  of  these  motors  may  be  of  interest  to 
cr.mparc  wilh  Aiiierican  figures.  .A  jo-hp  niachino.  lor  example, 
runs  at  750  r.  ]>.  m.  light  and  720  loaded,  and  gives  an  efticiency  at 
full  load  of  ab'out  88  per  cent.,  witli  a  power  factor  of  0.8.  The  weight 
of  this  machine  is  850  kilograms  (about  1900  pounds),  and  its  listed 
price,  with  wound  secondary  and  a  primary  windin.g  suitable  for  no 
and  220  volts,  is  ,3700  francs,  about  $7.=;o. 

These  motors  will  all  start  under  full  load  lor(|iie  willi  the  sec- 
ondaries short-circuited;  in  fact,  their  superiority  in  one  respect  to 
direct-current  motors  is  exhibited  by  the  claim  that  any  of  them 
will  stand,  when  running  at  full  speed  and  iiiuler  lull  lo;id.  .in  in- 
stantaneous  reversal    of   the   direction   of   the   rotation   of   the   field 
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without  the  interposition  of  an_v  resistances.  It  is  recommeniKd. 
however,  that  the  hiad  he  tin-own  olT  lor  starting  by  means  of  a 
Uiose  pulley  or  clutch.  .\  starting  device  commonly  used  with  the 
wound  secondaries  is  a  three-])art  rheostat  of  a  type  quite  gener- 


CONTROLLING   API'ARATIS. 

In  the  way  of  rheostats,  switches,  motor  controllers,  etc.,  the  de- 
signs hear  no  apparent  resemblance  to  those  of  the  Yankees.  A 
field  rheostat  is  shown  in  Fig.  13,  the  resistance  being  in  the  form 
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Fig.  II. — Performa.nce  of  s-hp  Three-Phase  Motor. 


Fig.    16. 


of  vertical  wire  helices  wound  free  of  any  supporting  rods  and  in  a 
ally  employed  with  the  apparatus  of  this  make,  although  considered  single  plane.  An  automatic  motor  speed  regulator  is  shown  in  Fig. 
unscientific  and  unsatisfactory  in  this  country.  It  is,  in  short,  a  14,  the  centrifugal  governor  operating  an  inclined  rod  carrying  a 
water  rheostat  and,  as  shown  in  Fig.  12,  is  made  up  of  three  corru-  number  of  tranches  like  the  teeth  of  a  comb,  which,  as  the  rod  is 
gated  sector-shaped  plates  which  may  be  lowered  into  the  liquid  or       dropped  by  the  governor,  successively  enter  mercury  contacts,  vary- 


FiG.  12. 


I"i< 


18. 


raised  from  it  by  rotating  them  about  a  common  axis  by  means  of 
a  handle.  The  motors  are  also  used  with  single-phase  supply,  the 
starting  being  effected  with  a  phase-si)litting  device,  consisting  of 
a  non-inductive  resistance  condenser. 


ing  the  resistance  in  the  circuit,  -\nolher  lorni  of  water  rheostat 
for  direct-current  work  is  shown  in  Fig.  15,  this  being  in  fact  an 
automatic  low-voltage  release  motor  controller.  .'\  heavy  counter- 
weight  raises   the   grid   from   the   liiiuid.   the   water  rheostat   being 


532 


THE    ELECTKIC^tv     W^ORLLi. 


Vol.  XXXII.     No.  21. 


short-circuited  when  the  grid  is  down  by  clips  which  grasp  a  copper 
blade  close  to  the  handle. 

An  automatic  voltage  regulator  of  the  relay  and  ratchet  and  mag- 
netized pawl  type  is  shown  in  Fig.  16,  this  being  used  either  with 
constant-potential  or  constant-current  machines,  in  the  former  case 
varying  the  resistance  of  the  field  rheostat  and  in  the  latter  case 
being  mounted  on  the  machine  and  varying  the  lead  of  the  main 
brushes  themselves.  A  magnet  5'  operates  contacts  A  or  B,  which 
respectively  excite  the  coils  E  or  E',  which  in  turn  respectively  at- 
tract the  ends  of  the  anchor  escapement;  this,  being  kept  always  in 
operation  by  the  small  crank  and  slotted  crossbead  shown  below  ro- 
tates the  ratchet  wheel  in  one  direction  or  the  other  according  to 
which  magnet  is  energized.  The  ratchet  wheel  carries  a  contact 
sweeping  over  the  studs  of  the  rheostat  sections. 

Fig.  17  shows  a  lightning  arrester  with  a  magnetic  device  for  in- 
creasing the  air  gap  after  the  passage  of  the  discharge. 

In  the  line  of  switches.  Fig.  18  shows  a  single-pole  and  a  double- 
pole  quick-break  type  with  helical  springs  around  bolts  on  the 
blades  which  pull  the  contacts  up  promptly  when  the  pressure  be- 
comes sufficient  to  overcome  the  friction.  The  current  does  not  pass 
through   the  hinge,   but   enters  the  switch   blade  through   a   heavy 


ply  of  a  solenoid  and  a  soft  iron  armature,  the  restoring  force  being 
gravity  and  the  instruments,  therefore,  being  non-polarized.  A  mul- 
tiplier for  use  with  voltmeters  is  shown  in  Fig.  23,  with  several  posi- 
tions of  an  adjustable  handle  whereby  different  multiplications  can 
be  obtained.  Fig.  24  shows  a  type  of  instrument  dependent  on 
heating  effects  and  useful,  therefore,  for  alternating  as  well  as  direct 
currents,  an  alloy  of  silver  and  platinum  being  used.  Fig.  25  shows 
an  instrument  designed  more  nearly  on  American  lines,  its  principle 
being  that  of  the  D'Arsonval  galvanometer  with  a  spring  restoring 
force,  in  order  to  allow  its  use  in  any  position. 

STORAGE    BATTERIES. 

Accumulators  with  plates  electrically  formed  by  the  Plante 
process  are  also  made  by  the  same  house,  which  has  established  at 
Pagny-sur-Moselle  a  hydraulic  power  station  for  the  generation  of 
the  current  needed  in  this  tedious  process  of  plate  formation.  Each 
plate,  as  shown  in  Fig.  26,  is  made  up  of  a  core  with  saw-tooth- 
shaped  projections  on  either  side  at  such  a  distance  that  even  when 
formed  there  is  considerable  irregularity  and  consequent  increased 
area  of  the  surface.  The  core  is  made  quite  thick  to  give  rigidity 
to  the  plates,  which  in  turn  are  made  in  small  sizes  to  reduce  the 
tendencv  to  buckling.     For  a  looo-liour  battery  at  a  ten-hour  dis- 
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dip  on  one  side  and  leaves  through  another  clip  on  tile  other  side 
but  a  short  distance  from  it.    The  contacts  are  laminated. 

In  the  way  of  fusible  cut-outs.  Fig.  19  shows  a  form  arranged  for  a 
Muilti|>licily  of  .small  wires  rather  than  one  large  wire  or  strap, 
the  terminals  bcinR  grooved  lo  give  these  wires  good  contact  with- 
out end  clip.s.  French  circuit  breakers  arc  a  little  primitive  as  yet, 
an<l  FiK.  20  show-i  one  with  mercury  contacts  and  a  magnet  arranged 
to  open  the  instrument  with  60  amperes.  A  device — resembling  in 
nppcarance  a  flush  switch  and  in  operation  a  low-voltage  release — 
for  lurniuK  off  lights  from  the  central  station  or  (he  engine  room 
lit  an  ivolated  plant  is  illustrated  in  Fig.  •ili  this  being  a  switch  mag- 
neticnlly  niainlaitiid  in  its  closed  position.  It  Is  intended  for  use  in 
hotel  bedrooms  and  such  |>laces  where  people  are  careless  and  leave 
the  lights  turned  on  when  not  needed.  A  momentary  interruption 
.It  the  switchboard  and  these  switches  all  open,  those  per.snns  need- 
inK  light  bring  expected  to  restore  their  switches  to  the  closed  posi- 
tion. 

MKAsimiNO   INSTKUMKNTS. 

Ac  iring  instruments  is  also  put  on  the  mar- 

ket by  •  I  direct  current  having  the  general  appear- 

ance shown  in  I-ik.  22.     I'hcy  are  of  the  round  ty|ie  without  penna- 
iiriii  iiiMi/iii'ic.  ,,r  vf, rings,  the  actuating  mechanism  consisting  siin- 


cliarge  rate,  the  average  voltage  per  cell  at  this  rate  of  discharge  is 
1.S5  volts,  the  number  of  positive  plates  being  29,  and  the  weight 
of  the  load  being  about  .300  pounds  per  cell. 

INIANUKSCENT   AND    ARC    I. AMI'S. 

The  incandescent  lamps  of  Fal)ius  Lleinidu  ha\e  iju-  iKiiue  of  the 
maker  etched  in  the  glass  of  each,  with  the  ligiires  of  the  voltage 
and  the  candle  power.     They  are  m.ide  with  either  of  two  ellicieii- 
cies,  3  or  2'/j  watts,  and  the  latter  are  listed  in  voltages  up  to  250 
volts  and  candle  powers  as  low  as  ten.     Two  lilainents  in  series  are 
used  in  the  high  vult.-ige  lamps,  with  a  single  loop  in  llu'  end  of  each 
(ilameni,  ,iiid  no  anchors.     ,\  complele  line  of  I'ilseii  npcii  arc  lamps 
is  niaile  up  for  both  direct  .ind  allcnialiiig  curreul  uniK.  ilic  direct 
current  regulator  being  of  the  dilTereiilial  type,  and  llie  altei  iialiiig 
current  a  small  disc  induction  motor  with  a  series  magnet   and  .1 
shunt   magnet  tending  lo  drive  the  disc   in  opposite  directions,  im 
escapemeiil,  cliilch  or  other  nieclianism  being  necessary.     The  c:ii 
lions  for  these  arc  lamps  are  ;i  specially  of  Ibis  house,  the  high- 
grade  carbon  having  given  recently  t|uile  a  remark.ible  rUii  of  voll 
age  in  a  lest  made  at  the  Central   l..ilior,ilory  of  ICIcclricily  of  the 
Inlernalional  Society.    The  poleiili.il  dilTereiicc  across  the  arc  varied 
no  more  than  one  volt  in  an  hour's  run.     For  the  enclosed  arc  a 
.special  line  of  carbons  has  been  brought  out. 
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Alternating-Current  Machinery. 


BY    EDWIN   J.    HOUSTON   ANll    A.    E.    KENNELLY. 

CHAPTER    XXV.* 

SINGLE-PHASE   ALTERNATORS. 

In  continuous-current  dynamos,  having  commutators  of  a  fairly 
large  number  of  segments,  the  magnitude  of  the  e.  m.  f.  does  not 
vary  with  the  shape,  area  or  disposition  of  the  pole-pieces  relatively 
to  the  armature,  provided  that  the  same  useful  total  magnetic  flux 
enters  the  armature  from  each  pole,  and  that  the  conductors  are 
distributed  over  the  surface  of  the  armature  with  reasonable  uni- 
formity, so  as  to  avoid  marked  pulsations  of  e.  m.  f.  at  the  passage 
of  the  brushes  from  one  commutator  segment  to  another.  Thus,  if 
a  continuous-current  generator  gives  500  volts  at  open  circuit  across 
its  terminals,  at  a  given  speed  of  rotation  and  a  given  total  useful 
magnetic  flux  passing  through  the  armature  from  each  pole,  then 
it  will  continue  to  give  500  volts,  approximately,  under  all  condi- 
tions of  variation  in  the  shape  of  area  of  the  pole-pieces  so  long  as 
the  total  useful  armature  flux  remains  the  same.  The  shape  of  the 
pole-pieces  does  not,  therefore,  enter  into  the  question  of  e.  m.  f., 
except  in  regard  to  the  subsidiary  question  of  magnetic  leakage, 
excitation,  waste  of  energy  in  field  coils,  armature  reaction,  etc. 

In  the  case  of  alternating-current  dynamos,  however,  the  magni- 
tude of  the  e.  m.  f.  generated  depends  not  only  upon  the  speed  of 
rotation,  number  of  armature  conductors  and  useful  magnetic  flux 
passed  through  the  armature  from  each  pole,  but  also  upon  the  dis- 
tribution of  the  magnetic  flux  relatively  to  the  armature  conductors; 
i.  e.,  upon  the  shape  of  the  wave  of  the  e.  m.  f.,  so  that  if  we  alter 
the  grouping  of  the  conductors  on  the  surface  of  the  armature,  or 
the  disposition  of  the  magnetic  flux  through  which  they  pass,  we 
alter  the  wave  of  e.  m.  f.  which  is  generated,  and  so  alter  within  cer- 
tain limits    the  magnitude  of  the  e.  m.  f.     Consequently  an  alter- 


wave).    The  maximum  e.  m.  f.  at  the  peaks  of  the  sinusoidal  waves 
a)  N  ^ 


will   be   Ema\  = 


volts.      Thus,  if  an   alternator  supplies 


£  = 


1333   volts   effect- 


100,000,000 

500,000  webers  usefully  through  each  pole  into  the  armature  and  has 
1000  turns  in  series,  and  gives  a  frequency  of  60  cycles  (m  =  6.2832 
X  60  =  377)  then  its  effective  e.  m.  f.  on  open  circuit,  on  the  basis 
of  a  sinusoidal  wave,  will  be 

377  X  1000  X  500,000 
141,000,000 

ive.  The  actual  e.  m.  f.  might,  however,  be  less  than  1000  or  more 
than  1500  volts,  if  the  wave  of  e.  m.  f.  were  not  sinusoidal. 

If  an  alternating  wave  of  e.  m.  f.  be  considered  as  consisting  of  a 
fundamental  sinusoidal  wave  with  superposed  harmonics,  then  the 
effective  e.  m.  f.  will  be  the  same  whatever  may  be  the  phase  of 
any  or  all  of  the  harmonics  with  respect  to  the  fundamental  or  to 
each  other.  The  relative  phase  of  the  harmonics  will,  however, 
affect  the  shape  of  the  wave  of  e.  m.  f.,  and  thus  have  a  decided  in- 
fluence upon  the  energy  wasted  in  the  iron  cores  of  transformers 
or  other  apparatus  connected  with  the  circuit,  a  peaked  wave  of 
e.  m.  f.  usually  tending  to  reduce  the  loss,  and  a  flat  wave  to  in- 
crease it. 

Whatever  may  be  the  shape  of  the  wave  of  e.  m.  f.  at  no  load, 
the  effect  of  armature  reaction  under  load  is  to  bring  about  a  dis- 
tortion of  the  magnetic  flux  through  the  machine,  so  that  the  wave 
of  e.  m.  f.  becomes  distorted  to  a  greater  or  less  extent  as  the  load 
is  applied. 

The  wave  form  of  e.  m.  f.  delivered  by  an  alternator  is  usually  ap- 
proximately sinusoidal  with  armatures  having  a  distributed  wind- 
ing or  multi-tooth  construction.  On  the  other  hand  it  is  usually 
far  from  being  sinusoidal  in  pole-wound  armatures  of  the 
uni-tooth     construction.       Figs.     144  and   145   are    general   types 
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Fig.  144. — Flat  Wa\  e. 


Fig    145.  —Peaked  Wave. 


niator  which  might  give  by  voltmeter  across  its  terminals  on  open 
•circuit  an  e.  m.  f.  of,  say,  2000  volts  effective,  when  the  pole-pieces 
and  armature  conductors  were  arranged  so  as  to  give  the  greatest 
amplitude  of  sinusoidal  wave,  might  give,  say,  from  1700  to  2300 
volts  when  the  pole-pieces  and  armature  conductors  were  arranged 
so  as  to  give  a  distorted  wave  of  e.  m.  f. 

The  designer  of  a  continuous-current  dynamo  has  therefore  to 
shape  its  field  poles  with  a  view  to  securing  sparkless  commutation, 
reasonably  low  excitation  loss  and  other  conditions  of  good  opera- 
tion; while  the  designer  of  an  alternating-current  dynamo  has  to 
consider  the  shape  of  its  poles  and  their  disposition  relatively  to  the 
armature  conductors,  in  order  to  secure  the  highest  available  e.  m.  f. 
and  best  shape  of  the  e.  m.  f.  wave  for  the  system  to  be  operated. 

If  an  alternator  is  designed  to  produce  a  sinusoidal  wave  of 
e.  m.  f.,  has  p  pairs  of  poles,  and  has  to  supply  a  frequency  of  n 

periods  per  second,  its  armature  must  make  r  =      revolutions  per- 

/> 
second.    Then  the  e.  m.  f.  generated  by  the  machine  will  be,  on  the 
basis  of  a  sinusoidal  wave. 

It  S'  1  f)  z  N  i 

E  =   volts  effective,  where 

100,000,000 

N  is  the  total  number  of  loops  connected  in  series  on  the  arma- 
ture, and  *  is  the  total  useful  magnetic  flux  in  webers  passing 
through  the  armature  from  each  magnetic  pole.  Substituting  the 
frequency  n  for  /  r   the  formula  becomes 

7C  V~i  n  N  f      ,        ^      . 
E  =  volts  effective  (sinusoi- 

100,000,000  ^ 

<lal    wave),  and   if  we   substitute  the  angular  velocity  <a  =  2  it  n 

on  N  $ 
E=  -         volts  effective  (sinusoidal 


Fig.  146.— Measurement    of   Impedance    in   a    Circuit 
Bv  a  Generator  Supplying  a  Complex  Wave  of  E, 
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•Continued  from  Thi  Electrical  World,   February  s,   1898. 


of  waves  which  may  be  obtained  from  such  armatures,  the 
former  being  a  flat-topped  and  the  latter  a  peaked  wave.  It  may 
be  considered  that  in  each  case  the  distorted  wave  is  equivalent  to 
a  fundamental  sinusoidal  wave,  with  an  addition  of  harmonics  su- 
perposed upon  it.  It  is  not,  however,  necessary  in  dealing  with 
the  circuits  supplied  by  such  alternators  to  analyze  the  e.  m.  f.  into 
harmonic  components.  For  nearly  all  practical  purposes  the  e.  m.  f. 
may  be  treated  as  if  it  were  a  sinusoidal  e.  m.  f.  of  equal  effective 
value.  The  principal  difference  is,  that  whereas  the  impedance  in 
the  circuit  of  an  alternator  producing  a  sinusoidal  e.  m.  f.  is  ;  .r  = 
y  /  (W,  that  is  to  say,  a  real  reactance  equal  to  the  product  of  the  self- 
inductance  of  the  circuit  and  the  angular  velocity,  the  apparent 
reactance  ./-f  in  the  circuit  of  an  alternator  producing  a  complex 
c.  m.  f.  is  an  apparent  reactance  which  is  usually  different  from  the 
product  ,;V  m.  The  apparent  impedance  of  an  alternator  circuit  is,- ' 
therefore,  not  necessarily  the  same  as  the  impedance  which  the  cir- 
cuit would  show  to  a  sinusoidal  e.  m.  f.,  or  which  might  be  com- 
puted from  its  resistance  and  self-inductance.  The  apparent  im- 
pedance is,  however,  the  quantity  which  is  actually  observed,  and  it 
is  the  equivalent  in  the  real  circuit  of  what  the  real  impedance 
would  be  in  a  simple  sinusoidal  circuit  with  no  iron  cores  in  its 
apparatus. 

In  Fig.  146  G  represents  an  alternating-current  generator  sup- 
plying a  pair  of  mains  hi  m  through  an  ammeter  A  and  a  watt- 
meter II'.  The  voltmeter  V  also  measures  the  effective  pressure 
at  terminals.  Then  if  E  be  the  e.  m.  f.  indicated  by  the  voltmeter 
and  /  the  current  strength  indicated  by  the  ammeter,  the  apparent 

impedance  of  the  external  circuit  is  Z=    '  ohms.     This,  however, 

only  determines  the  numerical  value  of  the  impedance  and  not  its 
angle.     If  the  circuit  were  reactanceless,  so  that  the  pressure  and 
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current  were  in  phase,   the  power  P,   indicated  by  the   wattmeter, 
would  be 

P  —  EI  watts, 
but  owing  to  the  existence  of  reactance  in  the  circuit,  P  is  almost 
invariably  less  than  E  I.  The  power  factor  of  the  external  circuit  is, 
therefore,  the  ratio  -£—,  and  the  angle  of  the  impedance  is  the  angle 

a  whose  cosine  is  equal  to  the  power  factor,  ora^  cos  —  ■  p~T-     ^°'- 
example,  if  the  pressure  at  the  terminals  of  the  alternator  he  £  = 

J  „  IIOO 

HOC  volts,   the  current  1  =  22  amperes,   the   mipedance   /.  =  -— 

=  so  ohms.     If  the  wattmeter  shows  P   =  20,000    watts,  then  the 

angle  is  a  —  cos-'|    °'°      )    =    cos-'o.8265,    since   the    apparent 
*■  \24  200/ 

power  is  1100X22  =  24,200,  and  by  reference  to  a  table  of  cosines 
this  angle  is  a  =  34°  iS',  Fig.  147.  The  apparent  impedance  is 
therefore  either  Z  =  50/34°  15'.  or  50X34' 15. and  the  measurement 
does  not  directly  determine  whether  the  angle  is  positive  or  nega- 
tive, since  it  does  not  show  whether  the  current  leads,  or  lags  be- 
hind, the  e.  m.  f.  In  practice,  however,  if  there  are  no  condensers 
or  equivalent  apparatus  in  the  circuit,  the  current  will  lag  behind 
the  pressure,  owing  to  the  influence  of  inductance,  so  that  the  ap- 
parent impedance  of  the  circuit  is  50  734°  15'  ohms.  Of  this  impe- 
dance the  apparent  resistance  is  Z  cos  a.  ,  or  50  cos  (34°  15')  = 
so  X  0.8265  =41.325  ohms,  and  the  apparent  reactance  is  50  sin 
(34°  15')  =  SO  X  0.5628  =  28.14  ohms,  so  that  the  apparent  impe- 
dance is  (41.325 -f  /  28.14),  and  the  circuit  behaves  as  though  the 
alternator  gave  a  simple  sinusoidal  e.  m.  f.  to  a  circuit  of  41.325 
ohms  actual  resistance,  and  28.14  ohms  actual  resistance. 

When  a  separately  excited  continuous-current  generator  running 
at  constant  speed  is  loaded,  the  e.  m.  f.  at  its  terminals  diminishes, 
partly  owing  to  the  drop  of  pressure  in  its  armature  resistance,  and 


Fig.  147. — Ratio  OF  Real  TO 

Arl'AKENT  PoWtR. 


O^ iV.:^, 


Fig.  14?.— Analysis  of  Appakent 
Impedance  into  Apparent  Re- 
sistance AND  Apparent  Re.  cT- 

AMCE. 


partly  owing  to  the  influence  of  armature  reaction.  In  the  case  of 
a  separately  excited  alternator  the  terminal  e.  m.  f.  diminishes,  not 
only  owing  to  armature  reaction  and  drop  of  pressure  in  its  re- 
sistance, but  also  owing  to  the  drop  of  pressure  in  its  reactance, 
and  all  three  influences  have  to  be  taken  into  account. 

The  resistance  of  an  alternating-current  armature  is  limited  by 
the  heating  and  energy  loss  permissible  in  the  machine,  and  the 
drop  of  pressure  in  resistance  may  vary  from  10  per  cent,  of  the 
terminal  pressure  in  a  small  alternator -to  i  per  cent,  in  a  very 
large  alternator  in  approximately  the  same  ratio  as  in  the  case  of  a 
continuous-current  generator. 

The  reactance  of  an  alternator  armature  depends  upon  its  sclf- 
inductancc  and  the  frequency  of  alternation.  The  reactance  is  in 
practice  always  greater  than  the  resistance.  The  drop  of  pressure 
in  reactance  is,  therefore,  usually  considerably  greater  than  that  in 
(he  resistance. 

The  reactance  of  an  armature  may  in  many  cases  be  estimated 
by  computation.  Considering  the  magnetic  circuit  of  the  coils  on 
the  armature  and  the  amount  of  magnetic  flux  linked  with  unit  cur- 
rent pasting  through  these  coils,  under  their  own  m.  m.  f,,  the  re- 
actance of  the  magnetic  circuit  of  thciic  coils  or  of  the  armature 
taking  them  collectively,  usually  depends  not  only  upon  the  form 
and  dimcniionit  of  the  armature,  but  al.io  upon  the  position  of  the 
armature  coils  relatively  to  the  field  poles,  so  that  the  self-in- 
ductance is  not  a  strictly  constant  quantity,  but  fluctM.iIrs  during 
each  altcrtyition,  an  average  value  only  being  apparent  in  tlir  cir- 
ctjit.  A  rouKh  mr.mirrmrnt  of  this  quantity  can  be  obtained  by 
leaving  the  field  unrxciird  and  measuring  the  impedance  of  the 
armature  when  running  at  normal  speed. 

The  armature  reaction  depends  not  only  upon  the  degree    nf 


excitation  of  the  field  coils  and  on  the  current  passing  through  the 
armature,  but  also  upon  tlie  phase  of  the  armature  current.  When 
the  current  in  the  armature  is  exactly  in  phase  with  the  e.  m.  f. 
generated  therein,  the  reactive  effect  of  the  armature  windings  upon 
the  magnetic  circuit  is  practically  negligible.  When,  however,  the 
current  in  the  armature  of  a  generator  leads  the  e.  m.  f.  the  arma- 
ture windings  aid  the  field  windings  to  an  extent  depending  upon 
the  angle  of  lead,  and  thereby  increase  the  generated  e.  m.  f.  On 
the  contrary,  when  the  armature  current  lags  behind  the  e.  m.  f., 
the  m.  m.  f.  of  the  armature  windings  opposes  to  a  greater  or  less 
extent  the  m.  m.  f.  of  the  field  windings,  and  thereby  diminishes  the 
magnetic  flu.x  in  the  circuit  and  the  generated  e.  m.  f.  The  arma- 
ture reaction  is,  therefore,  not  only  dependent  upon  the  amount  of 
load,  but  also  upon  the  nature  of  the  load;  i.  e.,  upon  the  angle  of 
displacement  between  the  e.  m.  f.  generated  in  the  armature  and 
the  current  flowing  through  the  circuit. 

{To  be  Continued.') 


Employers'  Liability  for  Hazardous  Electric  Appliances. 


BY   R.    D.    fisher. 

The  rapid  advance  of  electricity  within  very  recent  years  as  a 
factor  in  commercial  and  economic  affairs  has  given  rise  to  a  con- 
siderable body  of  statute  law,  and  to  numerous  judicial  decisions 
involving  in  some  respects  the  creation  of  new  legal  rules,  which 
concern  chiefly  the  application  of  well-established  principles  to  new 
conditions  of  fact  and  circumstances.  A  most  valuable  feature  of 
legislation  is  the  bulk  of  statute  law  enacted  for  the  purpose  of  fix- 
ing the  rights  and  liabilities  of  electric  corporations  of  various  kinds. 
The  body  of  the  law  relating  to  the  duties  of  companies  as  carriers 
of  messages  and  of  passengers,  and  their  liability'for  negligence,  has 
been  many  years  accumulating,  and  has  become  to  a  great  extent 
settled;  but  a  different  problem  is  presented  with  reference  to  extra 
hazardous  appliances  furnished  to  the  employee  which  involve  the 
liability  of  the  employer  to  an  injured  servant  in  consequence  there- 
of. The  apprehension  which  a  prospective  loss  of  employment 
engenders  often  amounts  to  a  coercive  influence,  and  this  being  so, 
courts  are  at  a  loss  to  know  how  much  allowance  ought  properly  to 
be  made  for  the  action  of  that  influence  on  the  mind  of  the  servant. 

If  it  is  assumed  that  the  fear  of  losing  remunerative  work  does 
not  deprive  of  its  voluntary  quality  the  action  of  a  servant  who  con- 
tinues in  his  employment  with  a  knowledge  of  the  existence  of 
conditions  which  make  the  risk  of  injury  greater  than  that  which 
persons  engaged  in  the  same  class  of  work  arc  ordinarily  called 
upon  to  incur,  the  conclusion  is  inevitable  that  an  employer  is  en- 
titled to  carry  on  his  business  with  even  the  most  defective  and 
dangerous  instrumentalities,  provided  the  servant,  either  by  his  own 
observation  or  as  a  result  of  instruction  and  warning,  has  attained 
full  comprehension  of  the  hazard  to  which  he  is  exposed  by  the 
use  of  these  instrumentalities.  This  conclusion  the  courts  have 
not  been  at  all  backward  in  drawing.  The  judgment  that  the  master 
was  not  liable  has  induced  legislatures  to  enact  truck  acts,  factory 
acts  and  employers'  liability  laws.  According  to  English  law  the 
master  may  be  guilty  of  the  most  cynically  reckless  neglect  of  duty 
regarding  the  hazards  of  machinery,  and  yet  not  be  liable.  Lord 
Bramwell,  in  the  case  of  Dynen  v.  Leach,  26  L.  J.,  Exch.  221,  said: 
"There  is  nothing  legally  wrongful  in  the  use  by  an  employer  of 
appliances  or  machinery  more  or  less  dangerous  to  his  workmen,  or 
less  safe  than  others  which  might  be  adopted.  It  may  be  inhuman 
so  to  carry  on  his  plant  as  to  expose  his  workmen  to  peril  of  their 
lives,  but  it  does  not  create  a  right  of  action  for  an  injury  which  it 
may  occasion  when  the  workman  has  known  all  the  facts,  and  is 
as  well  ac(|uaintcd  as  the  master  with  the  nature  of  the  machinery 
and  voluntarily  uses  it." 

The  following  passage  from  a  Connecticut  case  will  suflicc  to  show 
how  closely  the  .American  judges  have  echoed  the  sentiment  of  their 
English  brethren : 

"Every  manufacturer  has  a  right  to  choose  the  machinery  to  he 
used  in  his  business  in  the  manner  most  agreeable  to  himself,  pro- 
vided he  does  not  thereby  violate  the  law  of  the  land.  He  may 
select  his  appliances  and  run  hia  plant  with  old  or  new  machinery, 
just  as  he  may  ride  in  an  old  or  new  carriage,  or  occupy  an  old  or 
new  house,  as  he  pleases.  The  employee  having  knowledge  of  the 
cirrunislanres  and  entering  his  service  for  the  stipulnted  reward 
cannot  coni|)lain  of  the  peculiar  tastes  and  habits  of  his  eniployrr. 
nor  sue  him  for  damages  sustained  in  ami  resnlling  lri)ni  lliat 
pernliar  ■icrvicr  "     fixj  Conn.,  .'i4R.) 
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Compare  the  language  usen  by  ihe  Massachusetts  Supreme  Court 
to  the  effect  that  it  is  the  lega'.  rish.  of  every  person  to  carry  on  a 
kusmess  which  is  dangerous,  eithi-  in  itself,  or  in  his  manner  of 
conducting  it,  if  it  is  not  unlawful  anvl  interferes  with  no  rights  of 
other  persons.     (102  Mass.,  572.) 

So  the  Michigan  Supreme  Court  coi.slrued  the  doctrine  of  as- 
sumption of  risks  very  strongly  in  favor  o:  ihe  employer,  saying: 
"Obvious  imperfections  in  methods  or  machinery,  existing  at  the 
lime  of  the  employment,  cannot  be  made  the  basis  of  a  liability  in 
favor  of  an  employee  who  suffers  an  injury  in  the  cause  of  his  em- 
ployment, since  the  employer  has  the  right  to  have  and  use  imper- 
fect methods  and  tools,  and  to  ask  others  to  enter  his  employ  to 
aid  him  in  such  use,  and  in  so  doing  does  not  undertake  to  insure 
the  employee."     (97  Mich.,  265.) 

The  general  rules  governing  the  operation  of  electric  plants  so 
far  as  concerns  the  employees  are  the  same  as  those  governing  the 
relations  of  master  and  servant  in  relation  to  other  electric  plants, 
viz.,  that  an  employee  is  supposed  to  accept  the  obvious  risks  of 
the  employment,  and  cannot  recover  for  accidents  caused  thereby. 
To  show  how  low  the  standard  of  duty  is  fixed  the  Wisconsin  Su- 
preme Court  ^87  Wis.,  387)  held  that  where  a  motorman  was 
obliged,  after  removing  a  trap-door  in  a  car,  to  put  his  arm  near 
the  revolving  axle  and  gearing  in, an  attempt  to  clean  the  commu- 
tator, his  coat  sleeve  being  caught  and  his  arm  drawn  into  the  gear- 
ing and  mangled  while  so  doing,  he  having  been  instructed  for  eight 
days  in  the  duty  of  a  motorman  and  having  been  employed  three 
^ays  before  the  accident  happened,  having  also  seen  other  motormen 
clean  the  commutator,  the  schooling  given  him  was  sufficient,  and 
that  it  was  an  obvious  risk  of  the  employment  for  which  no  re- 
covery could  be  had. 

Electric  cars  sometimes,  owing  to  defective  machinery,  act  stub- 
bornly. This  trick  is  called  by  the  motormen  "bucking,"  and  may 
produce  serious  results.  In  Minneapolis  a  car  so  bucking  threw 
Ihe  motorman  over  the  dashboard,  and  then  starting  again  ran  over 
and  killed  him.  The  motorman  had  been  employed  a  year.  He 
■otified  the  company  of  the  defective  machinery,  and  repeated  at- 
tempts were  made  to  remedy  it.  The  court  held  the  company 
liable  in  this  case  because  it  had  notice  of  the  habits  of  the  car  and 
kad  failed  to  remedy  it  in  that  it  failed  to  replace  a  defective  field 
coil  in  the  rear  motor,  and  it  was  negligence  in  the  repairer  not  to 
remedy  this  defect,  knowing  of  the  bucking  habit  of  the  car.  (54 
Minn.,  504.) 

If  the  degree  of  care  which  the  servant  must  exercise  in  order  to 
escape  injury  is  greater  than  that  which,  considering  the  exigencies 
of  the  work  and  other  matters  which  are  likely  to  divert  his  atten- 
tion and  produce  a  temporary  forgetfulness  of  a  known  danger,  it 
is  reasonable  to  demand  from  men  of  average  prudence  and  powers 
is  reasonable  to  demand  from  men  of  average  prudence  and  powers 
ought  to  bear  the  responsibility  of  any  accident  which  may  occur, 
quite  irrespective  of  the  question  whether  the  servant  was  or  was 
not  aware  of  the  nature  and  extent  of  the  danger.  The  acceptance 
of  this  principle  would  involve  an  implied  agreement  of  the  servant 
to  use  ordinary  diligence  in  the  discharge  of  his  functions,  and  make 
it  a  breach  of  duty  in  the  master  to  keep  his  instrumentalities  in 
such  a  condition  that  ordinary  diligence  will  not  always  save  the 
servant  from  injury.  It  would  simply  make  his  liability  dependent 
upon  whether  he  had  or  had  not  acted  unreasonably,  and  therefore 
negligently,  in  holding  out  inducements  to  do  work  which  could 
not  be  performed  safely  without  the  exercise  of  a  degree  of  care 
which  no  fair-minded,  considerate  person  would  demand  from  a 
servant.  This  w-ould  prevent  the  cruel  abuse  of  the  doctrine  of  as- 
sumption of  risks  which  has  done  so  much  to  embitter  the  feelings 
with  which  capitalists  or  operators  are  regarded  by  the  working 
classes  of  the  countrv. 


An  Automatic  Clutch  for  Motors  with  Low  Starting  Torques. 

An  ingenious  autom.itic  releasing  clutch  is  used  with  single- 
phase  induction  motors  made  by  the  EIcktricitats-.\ctien  Gesell- 
schaft.  and  described  in  London  "Engineering."  The  clutch  con- 
tains a  liquid  which,  as  the  speed  rises  by  centrifugal  action,  bulges 
out  a  flexible  diaphragm,  bringing  the  clutch  surfaces  into  con- 
tact, the  pressure  of  which  becomes  greater  and  greater  with  in- 
creased speed.  In  this  way  synchronous  alternating-current  mo- 
tors and  single-phase  induction  motors  can  be  automatically  re- 
lieved of  their  load  on  starting  and  automatically  coupled  to  it 
when  the  speed  rises  to  a  proper  point. 


A  Gift  in  Memory  of  Dr.  John  Hopkinson. 

In  his  opening  lecture  to  the  engineering  students  at  Cambridge 
University  on  October  14,  Professor  Ewing  stated  that  a  gift  of 
£5000  had  just  been  made  by  Mrs.  Hopkinson  in  memory  of  Dr. 
John  Hopkinson,  the  sum  to  be  expended  in  an  addition  to  the 
engineering  laboratory.  Professor  Ewing  said  also:  "I  feel  im- 
pelled to  add  a  few  words  as  to  the  loss  which  our  profession — the 
profession  on  which  you  look  forward  to  entering — has  met  with  in 
the  untimely  death  of  Dr.  Hopkinson.  If  I  were  to  select  any  name 
to  put  before  you  as  that  of  an  engineer  whose  work  and  methods 
you  would  do  well  to  follow,  it  would  be  his.  He  was  a  peculiarly 
conspicuous  example  of  that  union  of  scientific  knowledge  and 
genius  with  practical  sagacity  which  goes  to  make  a  great  engineer. 
His  work  was  brilliantly  original.  In  more  than  one  department  he 
led  the  way  where  a  great  host  is  now  following;  and  his  work  was 
as  sound  as  it  was  brilliant.  His  opinion  was  constantly  being 
sought,  partly  because  it  was  always  fair  and  unbiased — his  charac- 
ter was  too  fine  for  anything  mean  or  unworthy  to  find  a  place — 
and  partly  because  his  judgment  came  near  to  being  infallible.  You 
know  that  he  took  in  Cambridge  the  most  distinguished  place  that 
any  student  can  take.  He  at  once  plunged  into  engineering  work, 
and  from  that  time  to  the  end  his  professional  life  was  an  unbroken 
series  of  successes.  But  he  made  time  for  much  original  work  of 
lasting  value  in  science,  and  the  world  of  pure  physics  is  deploring 
his  loss  as  much  as  it  is  deplored  by  engineers.  Such  a  man  may, 
I  think,  be  said  to  live  on,  not  only  in  the  results  of  his  work,  but 
in  the  force  of  his  example.  Dr.  Hopkinson  took  from  the  first  a 
warm  interest  in  this  laboratory  and  in  the  establishment  of  an  En- 
gineering Tripos  at  Cambridge.  It  was  only  a  few  days  before  his 
death  that  he  spoke  to  me  of  his  intention  to  promote  a  subscription 
for  the  much-needed  extension  of  the  laboratory.  It  is  a  peculiar 
pleasure  to  me  to  think  that  this  laboratory  will,  through  the  noble 
gift  of  Mrs.  Hopkinson  and  of  his  son  and  daughter,  be  henceforth 
associated  with  his  memory  and  name." 


Electrical  Advances  in  Japan. 


The  second  electric  railway  undertaking  in  Japan  is  the  Hoshu 
electric  railway,  which  will  run  from  Beppu  to  Oita,  in  Kyushu. 
Work  was  suspended  for  a  while  owing  to  financial  difficulties,  but 
these  have  now  been  overcome  and  the  construction  is  steadily  ad- 
vancing. The  contract  for  all  materials  was  let  to  the  Saiga  Elec- 
tric Company,  of  Kyoto,  which  company  in  turn  ordered  the  fol- 
lowing pieces  of  main  apparatus:  Two  Lancashire-type  boilers  of 
160  horse-power  each  (made  in  Japan);  one  i6o-hp  Mcintosh  & 
Seymour  high-speed  engine;  one  six-pole,  iio-kw  General  Electric 
railway  generator;  ten  Xo.  21  Brill  trucks  and  twenty  2S-hp  rail- 
way motors.  The  rails,  generator  and  motors  have  arrived,  and 
the  work  of  installing  them  has  begun.  The  engineers  in  charge  of 
the  work  are  Mr.  H.  Maki  and  T.  Saiga,  president  of  the  Saiga 
Electric  Company. 

A  striking  example  of  modern  industrial  processes  surrounded 
by  the  quaint  beauties  of  old  Japan  is  the  case  of  the  tobacco  fac- 
tory of  the  Murai  Brothers  Company,  in  the  ancient  capital  of 
Japan.  Kyoto.  In  this  factory  the  electric  distribution  of  power 
is  used,  the  amount  being  200  horse-power,  and  upon  its  tower 
has  recently  been  placed  a  large  searchlight.  Our  Japanese  corre- 
spondent n.aively  advises  us  that  the  present  name  for  the  search- 
light in  Japanese  is  tan-kai-to,  which  means  the  lamp  which  shines 
over  the  sea  in  the  night,  this  form  of  apparatus  having  been  first 
used  in  the  navy,  but  hereafter,  on  account  of  its  adoption  on  land, 
the  name  will  probably  be  changed. 


An  Ingenious  Electric  Brake. 

A  combination  of  foucault  currents  and  friction  braking  designed 
to  give  a  more  uniform  retarding  eft'ort  over  a  wider  range  of 
speed  than  either  gives  alone  has  recently  been  patented  in  Eng- 
land by  the  Helios  Company.  .A.  group  of  stationary  magnets  at- 
tract a  rotating  armature,  the  releasing  force  being  a  light  spring. 
At  high  speeds  centrifugal  weights  properly  attached  to  the  arma- 
ture prevent  its  being  attracted  by  the  magnets,  but  the  action  of 
the  latter  causes  powerful  foucault  currents.  As  the  speed  comes 
down  and  these  currents  become  weaker,  the  centrifugal  force  of 
the  rotating  weights  is  finally  overcome  by  the  magnotic  attraction, 
the  armature  closes  on  the  pole  pieces  and  further  retardation  is 
obtained  bv  mechanical  friction. 
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Dynamos,  Motors   and  Transformers. 

MOTORS. — Lond.  '■Engineering,"  Oct.  28. — In  this  continuation 
of  a  descriptive  article  on  the  Schuckert  Company  (see  "Digest" 
last  week')  a  number  of  well-illustrated  descriptions  of  several  forms 
of  iheii  motors  are  given,  including  also  some  electric  hoists. 

CONTINUOUS-CURRENT  DYNAMOS.  Guilbert.  "L'Eclair- 
age  Elec,"  Oct.  22. — Brief,  illustrated  descriptions  of  various  recent 
improvements,  taken  from  patent  specifications. 

ALTERNATING  CURRENTS  OF  ANY  FREQUENCY.— 
"Elec.  Rundschau,"  Oct.  15. — Brief,  illustrated  description  of  the 
Union  generator,  taken  apparently  from  patent  specifications.  It  is 
a  continuous-current  generator  with  movable  brushes. 

DYNAMOS.— Lond.  "Elec,"  Oct.  28.— Brief,  illustrated  de- 
scriptions of  the  Jackson  dynamos,  which  are  wound  on  the  Sayers 
system.  They  are  said  to  be  sparkless  at  all  loads  without  a  change 
of  position  of  the  brushes,  even  with  considerable  overload.  The 
illustrations  show  only  the  external  views  and  the  description  is 
very  brief. 


BEST  THICKNESS  OF  TRANSFORMER  PLATES.  Ble- 
dell,  Klein  and  Thomson.  "Science,"  Oct.  31. — A  brief  notice  of 
an  A.  A.  A.  S.  paper  giving  a  curve  of  the  relation  between  the 
thickiies:  of  the  plate  and  the  total  loss  due  to  hysteresis  and  eddy 
currents,  from  which  it  was  found  that  the  curve  has  a  broad,  flat 
minimum  extending  from  about  10  to  15  thousandths  of  an  inch  in 
thickness. 

ARMATURE  WINDINGS.  Rice.  "Amer.  Elec."  Nov.- A 
description  ot  telescope  windings,  which  are  used  on  direct-current 
machines  intended  for  very  large  currents  at  low  voltages.  There 
are  several  separate  windings  arranged  side  by  side  on  the  same 
armature,  but  not  connected  with  each  other;  the  brushes,  which 
are  very  wide,  connect  the  various  circuits  in  parallel. 
_  MULTI-CIRCUIT  DYNAMO.  Murphy  and  Van  Saun. 
"Amer.  Elec,"  Nov. — A  description,  accompanied  by  a  number  of 
curves,  of  a  test  of  a  Rushmore  multi-circuit  direct-current  dynamo, 
which  will  supply  two  or  more  independent  currents  at  different 
voltages.  The  results  are  claimed  to  show  that  the  machine  is  en- 
tirely commercial  and  can  be  used  in  many  cases  with  great  econ- 
omy. The  machine  itself  has  already  been  described  in  The  Elec- 
trical World. 

Lights  and  Lighting. 

NEW  INCANDESCENT  LIGHT.— "L'Klec,"  Oct.  29.— A 
short  note  on  what  is  called  a  discovery,  which,  it  is  claimed,  will 
probably  revolutionize  electric  lighting.  It  is  being  experimented 
with  by  the  Ganz  Company,  of  Budapest.  The  incandescent  part 
consists  of  a  tube  of  alumina  of  0.3  mm  in  diameter,  which  is  heated 
to  incandescence  in  the  open  air,  thus  requiring  no  bulb  and  being 
cheap  to  construct.  These  tubes  have  been  kept  incandescent  for 
more  than  700  hours  without  any  apparent  change.  The  only  dif- 
ficulty is  that  the  material  will  not  conduct  while  cold,  but  this  is 
overcome  by  a  preliminary  heating,  during  which  time  the  lamp 
is  lit  by  means  of  platinum  wires.  The  results  of  experiments  are 
said  to  be  quite  satisfactory. 

ARC  LAMPS.  Richard.  "L'Eclairage  Elec,"  Oct.  22.— Brief, 
illustrated  descriptions  of  various  improvements  taken  from  patent 
specifications. 

THEATRE  LIGHTING.— Lond.  "Elec  Rev.,"  Oct.  28.— A 
brief,  illustrated  description  of  the  plant  in  a  new  theatre  at  Ply- 
mouth. 

Power. 

KLKCrRIC  MOTORS  IN  MACHINE  SHOPS.— Lond.  "En- 
jrincer,"  reprinted  in  the  Lond.  "I-:icc.,"  Oct.  28.— A  long  editorial 
discussing  the  question  of  the  relative  economy  and  advantages  of 
the  electric  and  the  .shaft  and  belt  systems.  It  is  thought  that  the 
electrical  enthusiasts  overdo  the  advocacy  of  clectricil  driving; 
what  is  really  wanted  is  to  know  which  is  the  more  economical 
method  of  drivintr,  circtric  motors  or  shafts  and  belts;  it  is  claimed 
<o  '  ■      '  ssililc  to  obtain  trustworthy  information  on  this 

'TiJ  A   rough  rvtimalc  is  made  of  a  new  plant  rc- 

qui.'..-,  ..  .  .,  |,owit;  it  is  claimed  that  there  is  only  otic  ques- 
tion to  be  co?isid'r<-d,  and  that  is  which  is  the  cheapest  incihud  of 
dislriliutinK  the  powrr  <,\  the  engine;  (this  is  not  the  only  riuostion, 
however,  as  it  has  been  repeatedly  shown  tliat  there  are  many  f)lher 
advantages  to  be  considered,  atid  that  they  arc  sometimes  of  great- 
er imporlanre  than  the  saving  of  a  little  power).  It  is  rlaimed  that 
the  cost  of  the  drivint/  nlant    when  plcrtrirjiv  Is  used    must  be  much 

greater  than  whr-i I    fbul  this  does  not  nec- 

cs.ririly   follow   wli  ngines,   sometimes   with 

Iheir  owf  I-   I- ' .    •,,  ,,,!,.-.  are  used).     Tn  ronclu- 

sion.  a  T'  ,ti  1,v  rainlnn  i«  bricflv  referred  In;  lir  pro- 

pose! to  ;.r.|.,  clrMi..i,t  1)1  which  stcam  turbines  are 


to  be  used  to  drive  dynamos,  which  in  turn  drive  motors  attached 
to  six  screw  shafts,  each  carrying  three  screws  and  makmg  2500 
revolutions  per  minute;  it  is  reported  that  Edwin  S.  Cramp  has  said 
of  this  that  it  is  nor.  only  in  every  way  feasible,  but  is  a  decided  im- 
provement on  the  Turbinia  (in  which  the  propellers  are  driven  di- 
rectly by  steam  turbines  and  therefore  run  too  last);  he  believes 
that  there  will  be  a  decided  economy  in  fuel  and  steam,  that  the  use 
of  a  dynamo  and  motors  to  run  the  shafts  is  a  decided  gain,  and 
that  the  greater  distribution  of  the  power  over  six  propellers  is  a 
good  feature. 

THE  MIDLAND  RAILWAY  LIGHT  AND  POWER 
PLANT. — Lond.  "Engineering"  and  "Elec.  Eng.,"  Oct.  28. — A  re- 
print of  the  paper  which  was  abstracted  in  the  "Digest"  Oct.  22, 
but  including  the  illustrations,  which  were  not  contained  in  theie- 
print  previously  noticed.  Among  other  things  he  stated  that  the 
efficiency  of  the  ordinary  belt  and  shaft  transmission  at  the  work- 
shops of  that  railroad  was  as  low  as  28  per  cent.,  and  in  many  other 
places  no  higher  than  20  per  cent.  There  was  considerable  differ- 
ence of  opinion  in  the  discussion  as  to  the  relative  advantages  of 
separate  driving  and  group  driving;  Langdon  advocates  separate 
driving  wherever  more  than  i  horse-power  is  needed;  Harris  and 
other  speakers  claim  that  the  question  of  first  cost  often  rendered 
it  inadvisable  to  use  separate  motors  for  each  machine,  even  when 
these  are  of  considerable  size.  ' 

COMBINED  LIGHTING  AND  POWER  PLANT  FOR 
DOCKS.  Aldridge.  Lond.  "Elec.  Eng.,"  Oct.  28. — A  reprint  of 
a  short  Brit.  Assn.  paper  describing  briefly  several  plants  and 
showing  the  advantages  of  combining  the  lighting  and  power 
plants  instead  of  using  electricity  for  lighting  only  and  hydraulic 
power  for  the  cranes.  He  considers  the  subject  from  the  dock  own- 
er's point  of  view.  At  Copenhagen  all  the  power  and  light  is  sup- 
plied from  one  plant;  the  load  diagram  is  given;  there  is  an  accu- 
mulator in  connection  with  the  plant;  the  total  capacity  is  1250 
horse-power,  900  of  which  is  for  motors.  If  they  were  separate 
plants  at  least  two-thirds  of  the  steam  plant  would  have  to  be  for 
lighting  only,  and  this  part  would  be  idle  for  at  least  two-thirds  of 
the  day.  At  Rotterdam  electric  cranes  are  also  used;  a  table  gives 
the  details  of  the  working  costs  for  i8q6,  and  another  one  more 
briefly  for  1897.  At  Southampton  there  is  a  hydraulic  and  an  elec- 
tric plant,  but  the  boilers  are  common  to  both;  a  load  diagram  for  a 
week  is  given.  The  plant  at  Cleveland,  Ohio,  is  well  spoken  of, 
and  it  is  said  that  the  electrjcal  machinery  for  handling  goods  is 
much  more  developed  there  than  in  England.  In  using  electric 
power,  extensions  can  be  made  at  much  less  cost;  an  advantage 
over  hydraulic  power  is  that  there  is  no  danger  from  the  freezing 
of  water  in  winter.  One  of  the  reasons  why  electric  power  is  used 
so  little  in  England  is  that  most  docks  and  harbors  are  already 
equipped  with  the  hydraulic  system.  It  is  thought  that  electric 
plants  can  be  erected  at  a  price  which  will  compare  favorably  with 
the  hydraulic  svstem. 

ELECTRICAL  POWER  FOR  BRIDGE  CONSTRUCTION. 
— Lond.  "Elec.  Eng.,"  Oct.  28. — A  note  on  the  use  of  electric 
power  in  the  erection  of  a  900-foot  span  at  Budapest,  where  only 
electric  power  is  used.  In  driving  the  piles  the  electric  ram  drove 
forty  per  day,  while  a  steam  ram  drove  only  thirty,  and  was  there- 
fore abandoned.  An  electric  windlass  and  a  number  of  electric 
jHimps  are  used.  The  advantages  of  electric  power  during  the  six 
months'  use  in  this  plant  have  been  established,  so  that  in  future 
only  electric  motors  will  be  used  for  these  purposes. 

HIGH-TF.NSION  PLANTS.— Lond.  "Elec  Eng.,"  Oct.  28.— 
An  answer  to  a  re<iuest  to  compare  the  high-tension  continuous 
system  with  the  high-tension  alternating  one,  in  capital,  cost,  re- 
pairs, ami  maintenance.  It  is  ihoiight  that  the  capital  outlay  is  in 
favor  of  the  alternating-current  plant;  this  is  also  true,  as  a  rule, 
for  repairs  and  maintenance;  greater  ex])erience  with  the  continu- 
ous-current system,  however,  may  change  this. 

SHORF.DITCIl  DUST  D INSTRUCTOR.  H.  E.  Kershaw. 
Lond.  "Elec."  and  "ICIec.  Eng.,"  Oct.  28. — A  brief  reply  to  the 
criticism  of  Baker  (sec  "Digest"  last  week).  It  a])pears  that  Baker 
had  submitted  a  scheme  for  the  dust  destruction,  which  was  reject- 
ed. (The  present  writer  i.s  chairman  of  the  lighting  coniniiltee.) 
Baker's  estimate  is  based  on  a  twelve  months'  expeiidilure  and  a 
nine  months'  income  and  includes  the  first  quarter,  which  is  inva- 
riably a  heavy  loss  lo  any  iinilcrl.iking.  In  the  course  of  a  few 
weeks  the  oHirial  repf)rt  will  be  made  iiublic;  at  iircsent  he  can 
only  say  that  the  eoinbined  scheme  h.is  made  a  profit  in  the  first 
year's  working,  after  making  nil  allowances,  of  $10,000  net.  Be- 
sides this.  Ihev  are  paying  back  about  <;25,(xx)  a  ye.ir  for  interest 
and  capital,  which  means  that  in  thirty  years  the  combined  iilant 
will  be  paid  for.  and  that  this  lh<-rrfore  rovers  dc|)recialion  and 
maiiifenaiice  iharges.  A  letter  by  Kobinson,  the  clerk  of  the  ves- 
try, is  r>ublislicd  in  pari  in  the  "ICIec."  and  in  full  in  the  "I'"lec. 
Eng.";  he  also  points  out  the  errors  in  Baker's  estimate. 

BLAST-FUKNACK  GA.S.— Lond.   "Engineering,"  Oct.  28.— A 
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note  giving  the  results  of  tests  made  by  Witz  with  a  200-hp  gas  en- 
gine operated  by  gas  Irom  blast  iurnaees.  The  tabulated  results 
are  given;  the  gas  used  per  break  hp-hour  was  117.O  cubic  ieet; 
the  average  calorific  value  oi  the  gas  was  110.2  thermal  units  per 
cubic  loot. 

TRANSMISSION  OF  POWER.  Siemens.  "Engineer,"  Nov. 
1. — An  'abstract  of  his  paper,  which  was  noticed  in  the  "Digest" 
Oct.  IS. 

PRINTING  ESTABLISHMENT.  Damon.  '-Elec.  Eng.," 
Nov.  10. — The  beginning  of  a  description  of  the  electric  equipment 
of  the  Conkey  printing  establishment  in  Indiana.  See  The  Elec- 
trical World  of  Nov.  12  for  a  full  description  of  this  plant. 

Traction. 

POLYPHASE  TRACTION.— Lond.  "Elec,"  Oct.  28.— An  ed- 
itorial discussing  the  relative  merits  of  the  usual  continuous  cur- 
rent, the  combined  polyphase-continuous  current  and  the  poly- 
phase-current systems.  In  the  interference  with  telephones  and 
telegraphs  the  polyphase  motor  system  is  at  a  great  disadvantage; 
in  Lugano,  where  the  latter  system  is  used,  the  telephone  system 
has  been  thrown  into  great  confusion,  while  on  the  Jungfrau  Rail- 
way the  disturbance  is  still  too  great  for  the  satisfactory  transit  of 
messages.  In  the  electrolytic  action  of  the  leakage  current  the 
polyphase  current  is  undoubtedly  superior;  if  with  the  continuous 
current  the  insulated  return  is  adopted  the  system  would  be  better 
than  the  polyphase.  The  advantages  from  an  engineering  or  eco- 
nomic point  of  view  are  discussed;  the  absence  of  a  commutator  is 
an  advantage;  the  polyphase  motor  can  be  more  compactly  and 
economically  constructed  and  is  lighter  for  the  same  speed  and 
output,  besides  requiring  only  stationary  transformers,  but  the  lat- 
ter is  not  so  great  an  advantage  as  it  might  at  first  seem,  as  the  ro- 
tary transformer  requires  remarkably  little  attention,  as  shown  in 
Dublin,  for  instance,  where  the  sub-stations  are  in  charge  of  boys; 
polyphase  motors  are  not  necessarily  cheaper,  as  the  magnets  have 
to  be  laminated;  in  regulation  the  continuous-current  motor  has 
the  advantage.  Brown  advocates  regulation  of  polyphase  motors 
in  part  by  alternation  of  the  stator  circuits  from  the  star  to  the 
mesh  formation,  and  by  cutting  out  a  certain  number  of  poles, 
thereby  altering  the  speed  of  synchronism  (as  he  is  the  designer  of 
the  Lugano,  Gornergrat  and  Jungfrau  railways  it  is  probable  that 
this  system  of  regulation  is  adopted  there).  The  power  factor  of 
polyphase  motors  is  always  less  than  unity,  and  the  trolley  wire 
would  therefore  have  to  carry  more  current.  The  conclusion  is 
that  on  the  whole  the  advantage  lies  with  the  continuous-current 
motor  systems,  and  that  the  combined  polyphase-continuous  will 
in  general  be  the  most  economical  to  adopt  where  the  feeders  are 
long  or  where  there  is  an  advantage  in  placing  the  power  station  at 
some  distance. 

THOMPSON-WALKER  SYSTEM.— Lond.  "Elec,"  "Elec. 
Rev."  and  "Elec.  Eng." — A  brief  account  of  an  inspection  of  the 
experimental  track  at  Willesden;  the  system  itself  was  described  in 
The  Electrical  World  Oct.  22.  The  danger  of  leaving  the 
plugs  alive  is  so  great  that  the  Board  of  Trade  would  not  sanction 
any  system  in  which  this  is  possible:  it  is  claimed  that  in  this  sys- 
tem it  is  almost  inconceivable  that  this  should  happen;  the  mech- 
anism is  less  likely  to  get  out  of  order.  It  is  absolutely  essential 
that  a  live  piece  of  iron  at  500  volts  should  be  immediately  over 
and  in  contact  with  the  plug,  in  order  to  make  it  live;  other  sys- 
tems depended  upon  the  proximity  of  either  a  piece  of  iron  or  an 
electrical  conductor.  Among  the  effects  to  be  guarded  against  is 
leakage  from  a  feeder  to  a  dead  contact;  in  this  system  the  contact 
knobs  are  so  surrounded  by  permanently  earthed  metal  casings 
that  any  leakage  escapes  to  earth  and  cannot  reach  the  knob:  if  any 
leakage  should  occur  a  fuse  is  blown.  The  mechanism  in  the  box 
is  completely  enveloped  in  parafiin  oil,  thus  preventing  sticking: 
moreover,  the  circuit  is  broken  between  carbons  before  it  is  broken 
at  the  mercury  surface.  The  car  contains  a  small  500-volt  accumu- 
lator to  make  the  skate  alive,  should  it  pass  over  a  dead  plug  and 
thus  lose  its  current.  To  remove  the  mechanism  below  the  plug 
was  found  to  take  only  thirty-seven  seconds,  or  to  replace  it,  one 
minute.  A  table  is  published  comparing  the  cost  of  the  two  sys- 
tems; for  a  single-track  overhead-trolley  system  the  maximum  cost 
is  $45,000  per  mile:  for  the  open  conduit  system  $57,000.  and  for  the 
present  contact  system  about  $47,500.  as  a  maximum:  thus  the  lat- 
ter is  but  little  more  exocnsive  than  the  overhead  equipment. 
.•\s  it  is  operated  at  500  volts  it  may  be  combined  with  the  over- 
head trollev  s"stem. 

ACCUMULATOR   TRACTION.— "Elek.    Zeit.,"     Oct.   27.— A 

ommunication  by  Zacharias  referring  to  the  recent  paper  of 
Schiemann  (see  "Digest"  Oct.  29).  He  claims  the  importance  of 
discharging  all  the  batteries  in  series,  instead  of  dividing  them  into 
groups,  is  very  great,  and  that  the  tests  described  are  therefore 
unsatisfactory  a?  far  as  it  concerns  the  accumulators:  there  are  dif- 
ficulties involved  in  charging  when  the  cells  are  unequally  dis- 
charged. For  indicating  the  amount  left  in  the  batteries  he  sug- 
^gests  the  use  of  a  voltmeter  which  is  read  while  the  current  is  be- 
ing used:  the  lights  in  the  cars  would  also  give  an  indication.  In 
a  reply  bv  Schiemann  he  said  the  tests  were  only  made  to  study  the 
action  of  the  motors  and  not  the  batteries. 

ELECTRIC  TRACTION.— "L'Ind.  Elec."  Oct.  25.— Abstracts 
from  the  report  of  the  committee  sent  to  the  United  States  by  the 
Orleans  Railway,  of  France,  to  report  on  electric  traction  to  re- 
place steam  on  the  steam  railroads.  Their  conclusions  are  that  al- 
though such  installations  are  not  numerous  in  the  United  States, 
the  results  have  shown  that  no  technical  difficulties  have  interfered 


with  their  success;  the  practical  success  of  the  contact  rail  or  wire 
with  sliding  contacts  has  been  demonstrated;  electric  locomotives 
have  been  constructed  of  much  higher  power  than  is  required  for 
the  heaviest  trains  on  French  railroads. 


ELECTROLYSIS  OF  PIPES  AT  DAYTON.  Brown.  "Elec. 
Eng.,"  Nov.  3. — An  abstract  of  a  paper  read  before  the  Mun.  Impt. 
Assn.  at  Washington.  He  refers  to  the  recent  tests  in  that  city, 
which  were  noticed  in  the  "Digest"  Oct  22.  He  brings  out  the 
fact  that  formerly  cast  iron  pipes  were  considered  safe  against 
electrolysis,  but  that  these  tests  have  shown  that  this  is  not  the 
case  in  that  city.  Pipes  from  1.5  to  2  miles  from  the  power  houses 
were  subject  to  electric  corrosion;  near  one  power  house  the  pipes 
were  9  volts  positive  to  the  rails;  in  his  opinion  all  mains  and  ser- 
vice pipes  in  that  city  are  seriously  injured  where  subjected  to  3 
volts  or  more  for  two  years  or  more,  w'hen  within  4  feet  of  the 
rails.  The  tar  covering  on  the  pipes  seems  to  be  no  protection 
whatever,  as  the  surface  of  the  pipes  is  changed  into  a  soft  black 
material  resembling  graphite.  He  believes  that  with  an  expend- 
iture of  $5000  to  $7000  for  proper  electrical  connections  all  water 
pipes  in  that  city  could  be  maintained  negative  to  the  rails;  the 
pipes  would  then  "harden"  and  any  further  electrolysis  would  add 
a  layer  of  metal  to  them  instead  of  injuring  them.  In  conclusion 
he  adds  a  few  practical  suggestions;  it  should  not  be  imagined  that 
because  the  pipes  are  not  leaking  or  bursting  that  they  are  safe 
from  electrolysis,  for  they  may  be  getting  weaker  day  by  day:  the 
best  course  to  be  adopted  is  mutual  action;  no  more  lead  or 
wrought  iron  service  pipes  should  be  put  down,  but  instead,  wood- 
en pipes  with  a  close  spiral  of  hoop  iron  covered  with  asphalt 
should  be  used;  the  same  pipe  should  also  be  used  for  new  mains 
in  districts  that  might  be  affected:  in  danger  districts  two  or  more 
consecutive  lengths  of  these  wooden  pipes  should  be  inserted  in 
the  \vater  or  gas  mains,  thus  breaking  their  electrical  continuity: 
the  space  around  them  should  be  filled  with  broken  stone  and  con- 
nected with  a  drain,  if  possible;  midway  between  the  wooden  sec- 
tions pilot  wires  should  be  attached,  leading  to  a  central  office; 
also  similar  wires  to  the  nearest  rails;  electrical  tests  should  be 
made  daily,  and  any  section  which  is  positive  should  at  once  be 
cut  into  smaller  sections,  and  the  railway  company  should  rebond 
its  line  in  that  district. 

MULTIPLE  UNIT  SYSTEM  IN  CHICAGO.  Shepard. 
"Elec.  Eng.,"  Nov.  3. — A  short  article  on  the  Sprague  system, 
used  on  the  Chicago  South  Side  Elevated  Road,  in  reply  to  a  re- 
cent criticism  of  Cravath.  Elevated  railroad  service  is  essentially 
acceleration,  as  the  rest  of  the  energy  is  inconsiderable  in  compar- 
ison. In  order  to  keep  down  the  braking  speed  a  low  maximum 
speed  is  required  and  to  obtain  this  in  the  shortest  time  a  rapid 
acceleration  is  necessary.  The  limit  to  possible  acceleration  is 
not  one  of  personal  comfort,  but  of  adhesion,  and  it  can  be  accom- 
plished only  when  every  wheel  of  a  train  is  a  driver.  The  equip- 
ment is  designed  for  a  15-mile  schedule;  the  maximum  possible 
current  will  develop  a  torque  which  is  sufficient  to  come  within 
the  slipping  point  of  the  wheels.  Such  a  system  does  not  conduce 
to  the  lowest  average  current  consumption,  which  is  in  excess  of 
the  ratio  of  the  squares  of  the  scheduled  speeds;  with  ten  seconds' 
stop  at  each  station  and  an  actual  15-mile  schedule,  the  current 
consumption  was  found  to  be  1.54  kw  hours  per  car  mile.  The  lo- 
comotive system  must  operate  at  a  low  acceleration  compared  with 
independent  cars.  He  fails  to  see  how  Cravath's  criticism  can  hold 
for  actual  conditions  of  service:  this  was,  that  the  use  of  so  many 
small  motors  would  give  a  lower  efficiency  than  single-motor  cars 
at  the  head  of  a  train.  As  compared  with  the  locomotive  system 
the  features  of  the  multiple  unit  system  are  that  for  any  given 
schedule  the  first  cost  is  lower,  the  cost  of  operation  is  lower,  there 
is  greater  facility  for  car  movement  at  lower  maximum  speed,  and 
there  is  greater  resultant  safety. 

RECENT  IMPROVEMENTS  IN  MECHANICAL  TRAC- 
TION.—"St.  Ry.  Jour.,"  Nov. — An  abstract  of  a  paper  read  by 
Ziffer.  of  Vienna,  before  the  meeting  of  the  International  Perma- 
nent Tramways  Association  at  Geneva  in  August.  He  takes  up 
the  follow-ing  subjects:  Steam  motors:  stored  steam  locomotives: 
compressed  air  motors:  cable  railways:  gas,  benzine  and  petro'leuni 
motors:  electric  traction  by  accumulators;  electric  traction  bv 
overhead  wires;  electric  conduit  systems:  mixed  electric  tramway 
systems:  and  service  conduit  systems:  atid  describes  briefly  the 
improvements  made  during  the  last  two  years.  and_  in  a  general 
way  discusses  the  cost  of  operation.  In  his  conclusions  he  states 
that  while  it  would  be  impossible  to  fix  upon  anv  one  system  as 
the  best  without  examination  into  the  local  conditions,  it  is  un- 
doubtedly true  that  the  trolley  system  is  the  one  most  generally 
adopted,  and  is  the  most  simnie.  the  most  economical  and  the  one 
which  has  given  in  practice  the  best  results  up  to  the  present  time. 
The  paper  seems  to  be  similar  to  the  one  noticed  in  the  "Digest" 
Oct.  29. 

SPECIAL  CARS  IN  BROOKLYN.— "St.  Ry.  Jour.,"  Nov.  to. 
— Six  cars  are  described.  One  is  a  special  car  employed  by  the 
superintendent  in  making  inspections  of  the  road.  Two  others  are 
private  parlor  cars  owned  by  prominent  officials  of  the  company; 
one  of  these  has  a  novel  portable  turntable,  consisting  of  a  hy- 
draulic jack  carried  underneath  the  car  and  used  at  crossings 
where  there  are  no  connecting  curves.  The  car  is  run  to  the  cen- 
tre of  the  crossing  and  lifted  un  by  the  inck  and  then  swung  around 
by  hand  until  the  wheels  arc  directly  above  the  other  track,  when 
it  is  dror>ped  into  place.  A  fourth  car  is  used  in  construction  and 
line  repair  work.     It  has  a  tower,  which  can  be  raised  and  lowered 
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by  a  windlass,  and  a  movable  platform,  all  of  which  can  be 
brought  flat  with  the  top  of  the  car.  In  the  interior  are  carried 
all  materials  required  for  building  new. line  and  for  quick  re- 
pairs. When  used  for  putting  up  new  trolley  wire,  the  new  wire 
is  kept  on  a  large  insulated  reel  within  the  car,  and  the  end  is  led 
out  through  the  roof  of  the  car  over  a  brass  pulley;  the  end  of  the 
wire  is  then  clamped  to  the  end  pole  or  span  wire,  and  the  car  pro- 
ceeds, reeling  out  the  wire.  The  wire  is  alive  and  the  car  proceeds 
under  its  own  motive  power,  taking  current  from  the  new  wire. 
When  the  first  span  or  bracket  pole  is  reached  the  car  is  stopped 
and  the  men  on  the  platform  make  the  connection  between  the 
wire  and  its  insulator,  and  they  then  proceed  to  the  next  span  or 
pole;  this  simplifies  the  work,  as  one  mile  of  trolley  wire  can  be 
taken  down  and  new  wire  put  up  and  all  connections  made  in  twen- 
ty minutes.  The  fifth  car  described  is  a  convertible  car,  employed 
by  the  company.  In  plan  it  is  constructed  nearly  like  the  or- 
dinary open  summer  car,  with  ten  cross  seats,  one  on  each  plat- 
form; but  the  eight  seats  within  the  body  of  the  car  are  arranged 
in  pairs  of  two  each,  facing  each  other,  making  four  open  si>aces. 
The  entrances  a  e  all  on  one  side.  In  summer  the  windows  are 
removed,  but  in  winter  the  car  is  inclosed  with  four  side  doors. 
The  side  windows  are  stationary  in  winter  and  cannot  be  lowered, 
but  at  each  end  are  two  large  windows,  which  are  movable.  The 
company  has  250  cars  of  this  type.  For  transporting  long  (60- 
foot)  rails  it  employs  a  special  platform  car.  This  car  is  40  feet 
long,  and  is  mounted  on  double  trucks  equipped  with  very  small 
wheels.  Two  motor  cars  are  used  to  move  this  car,  one  to  push 
and  one  to  pull  it.  This  tends  to  prevent  possible  accident  if  one 
of  the  draw-bars  should  break  on  a  grade.  The  draw-bars  con- 
necting the  car  with  the  motor  cars  are  15  feet  in  length. 

GLASGOW. — '"St.  Ry.  Jour.,"  Nov. — A  description  of  a  section 
of  25/2  miles  of  trolley  road  recently  built  in  Glasgow  by  the  mu- 
nicipality. The  rails  weigh  about  100  pounds  per  yard  and  rest 
on  a  concrete  base  about  6  inches  deep.  The  power  station  con- 
tains three  tandem  compound  engines,  each  connected  vvith  a  200- 
kw  generator.  The  boilers  are  equipped  with  automatic  stokers. 
The  cars  are  mounted  on  double  trucks,  with  entrance  at  the  side 
of  the  car.  Most  of  them  are  single-deck,  but  some  are  double- 
deck.  The  wheels  are  of  chilled  iron.  The  fares  are  graded  ac- 
cording to  the  distance  traveled. 

ALGIERS.— "St.  Ry.  Jour.,"  International  Edition,  Nov.— This 
railway,  which  has  a  length  of  about  9  km.  was  put  in  operation 
last  April.  There  are  numerous  grades,  the  highest  being  8  per 
cent.;  the  gauge  is  1.055  metres.  The  engines  are  horizontal  con- 
densing Corliss,  two  in  number,  and  of  .^50  horse-power  each. 
Each  engine  drives  a  200-kw  generator.  There  are  eighteen  mo- 
tor cars  and  an  equal  number  of  trail  cars;  the  motor  cars  are  di- 
vided into  two  compartments,  one  for  first-class  and  one  for  sec- 
ond-class passengers.  Fach  compartment  has  room  for  ten  seated 
passengers,  and  each  platform  accommodates  ten  passengers,  mak- 
ing forty  passengers  for  the  car.  The  cars  are  equipped  with  two 
motors  each,  and  electrical  brakes. 

THE  GRATZ-MARIA  TROST  RAILWAY.— "St.  Ry.  Jour.," 
Nov. — This  railway  has  a  length  of  5.2  km  and  a  gauge  of  i  m.  In 
the  power  station  are  two  six-pole,  compound-wound  generators 
of  135  amperes  at  600  volts.  There  are  eight  motor  cars  and  four 
trail  cars.  The  cylinder  dimensions  of  the  engines  are  280  mm 
and  400  mm  by  220  mm.  Superheaters  for  raising  the  temperature 
of  the  steam  from  135°  C.  to  250"  C.  are  used. 

DUBLIN.  Boyd.  "St.  Ry.  Jour.,"  Nov.,  International  Edition. 
— A  review  of  the  financial  report  of  this  company  for  the  past 
year,  with  an  estimate  of  future  earnings. 

HONOLULU  AND  ITS  STREET  RAILWAYS.  Cicott. 
"St.  Ry.  Jour.,"  Nov. — A  short,  illustrated  description. 

EVAIN-LES-BAINS.— "St.  Ry.  Jour.,"  International  Edi- 
tion, Nov. — An  illustrated  description  of  this  small  three-phase 
railway  plant.     Other  descriptions  have  already  been  noticed. 

CENTRAL  POWER  PLANT.— "Sc.  Am.,"  Nov.  12.— An  il- 
lustrated description  of  the  70.000-hp  power  station  of  the  Metro- 
politan Street  Railway  Company,  of  New  York,  including  illustra- 
tions showing  it  in  course  of  construction. 

ORGANIZATION  AND  OPERATING  METHODS  OF 
THE  UNION  TRACTION  COMPANY,  OF  PHILADEL- 
PHIA.  "St,  Ry.  Jour.,"  Nov. — The  company's  plan  of  organiza- 
tion is  first  described  and  illustrated  by  a  diagram.  The  remod- 
eled Thirteenth  and  Mount  Vernon  Street  i)Owcr  station  is  fully 
illustrated.  The  new  machines  arc  compound  non-condensing, 
■  nrl  each  connccled  lo  a  1500-kw,  fourteen  jiole  gcnrralor.  By  a 
special  construction  the  magnetic  strength  of  the  different  field 
poles  is  kept  equal,  so  that  by  means  of  a  parallel-wound  arnialurc 
equal  c.  m.  (s,  arc  secured  from  all  fourteen  circuits.  A  field  coil 
may  then  lie  short-circuited  without  interfering  willi  the  voltage. 
The  shafts  arc  of  opcn-hcarlh  steel.  The  swil(hl>oards,  which  arc 
novel  and  complicated,  are  fully  illustrated.  The  arliilr  is  arrom- 
panierl  by  a  map  sliowing  the  location  of  the  abandoned  sinlioiis 
and   thovr   in   use. 

REI-ATIVE  COSTS  AND  PROFITS  OF  CATILF.  ELEC- 
TRIC AND  HORSE  RAILWAY  OI'ERATION  IN  NEW 
YORK — "Si.  Ry.  Jour,"  Nov — A  carefully  made  trrlinir.il  and 
finanrisi  rmiK  1  r,(  the  l.isl  annilnl  and  quarterly  slalrmenls  of  the 
Melropi  ■  •   Railway  Company,  of  New  York  city,  which 

diirintr  li  •  u-linR  June  .10.    l8nR,  operated   nearly    12,000.000 

car  miles  by  t.iblc.  over  7,000,000  by  the  imHcrgroiuid  conduit  clec- 
Iric  system,  ami  nearly  il.ooo.ooo  with  linrses,  a  total  of  over  .^J.- 


000,000  car  miles.  The  company's  private  records  of  operating 
costs  have  been  most'carefully  kept  and  correctly  distributed  to  the 
different  motive  powers,  so  that  the  compaiative  statements  are  ex- 
hibited in  the  large  table  accompanying  the  article,  which  is  a 
transcript  of  these  private  records.  It  is  said  to  be  the  most  in- 
teresting and  valuable  statement,  based  on  the  actual  practice  of 
the  costs  of  operation  by  electricity  and  cable  in  the  same  city  an4 
under  the  same  conditions,  which  has  ever  bueii  published.  The 
cost  of  electric  operation  for  the  year,  with  everything  in  a  tran- 
sition state,  is  shown  to  be  10.23  cents.;  of  cable  operation,  16.42 
cents,  and  of  horse  operation,  17.87  cents.  For  the  4.000,000  elec- 
tric car  miles  run  during  the  last  three  months,  the  cost  of  opera- 
tion for  the  underground  conduit  system  has  been  reduced  to  10.05 
cents. 

BRITISH  COLUMBIA  RAILWAY.— "Railway  and  Shipping 
World,"  Oct.^ — Extracts  from  the  accounts  of  this  line  for  the  year 
ending  in  March. 

STREET  RAILWAYS  IN  THE  UNITED  STATES  IN  THE 
HANDS  OF  RECEIVERS.— "St.  Ry.  Jour.,"  Nov.— A  table  giv- 
ing names  of  companies,  miles  of  track,  number  of  cars,  date  of  re- 
ceivership, funded  debt,  gross  receipts  for  last  year  obtainable,  an4 
the  name  of  receiver. 

'mUNICIPALISM  IN  THE  BRITISH  TRAMWAY  FIELD. 
McCallum.  "St.  Ry.  Jour.,"  International  Edition,  Nov. — This 
tendency  is  shown  by  the  recent  offer  of  the  municipality  of  Glas- 
gow to  build  an  interurban  electric  railway  line  between  that  city 
and  a  neighboring  town.  Glasgow  already  owns  and  operates  its 
own  tramway  system.  Municipal  ownership  and  operation  of 
tramways  is  common  in  England,  but  no  eflfort  has  heretofore  bee« 
made  by  a  municipality  to  own  and  operate  tramways  or  railways 
outside  of  its  own  boundaries.  The  city  of  Manchester  is  als» 
proposing  to  follow  the  same  course,  and  bills  to  secure  the  nec- 
essary permission  will  be  presented  at  the  next  meeting  of  Parlia- 
ment. The  writer  condemns  the  policy  from  both  an  economical 
and  political  standpoint,  and  states  that  municipally  operated  tram- 
ways have  not  proved  as  economical  as  those  under  private  owner- 
ship. 

CONDUIT  CONSTRUCTION.— "St.  Ry.  Jour.,"  Nov.— A 
statement  showing  how  about  12  miles  of  electric  underground 
conduit  construction  was  completed  and  put  in  operation  withim 
ninety  days,  in   New  York  city. 

THIRD-RrtIL  SYSTEM.  Maxham.  "Elec.  Eng.,"  Nov.  3.— 
A  brief,  illustrated  description  of  his  system,  which  was  exhibited 
at  the  Mechanics  Fair  in  Boston.  The  conductor  lies  in  a  hollow 
rail,  which  is  in  sections,  and  is  made  alive  by  a  mechanical  de- 
vice consisting  of  a  wheel,  which  depresses  a  mechanism  whicfc 
connects  the  feeder  to  that  section  of  the  rail. 

HANDLING  BATTERIES  FOR  VEHICLES.  Dolnar, 
"Amer.  Mach.,"  Nov.  10. — An  illustrated  description  of  the  plant 
for  handling  and  charging  batteries  used  by  the  New  York  electric 
cabs. 

ELECTRIC  CARRIAGES.— "West.  Elec,"  Nov.  5.— Some 
very  brief  descriptions  of  eight  different  vehicles  made  by  the  Fish- 
er Company. 

TENTH  CONVENTION  OF  THE  INTERNATIONAL 
TRAMWAYS  ASSOCIATION.  ZifTer.  "St.  Ry.  Jour.,"  Nov. 
— An  extended  report,  and  claimed  to  be  the  first  published,  of  the 
convention  held  in  Geneva  August  24-27.  The  subjects  discussed 
were  the  proper  length  of  car  body,  double  trucks  and  radial  axles, 
brakes,  proper  size  of  engines  for  railway  power  stations,  rail 
bonds,  storage  batteries  for  traction,  advantages  and  disadvantages 
of  different  electric  tramway  systems,  and  the  relative  advantages 
and  disadvantages  of  all  the  mechanical  methods  of  traction.  A 
digest  of  the  discussion  is  given,  and  the  different  points  of  electric 
tramway  interest  in  the  neighborhood  of  Geneva  visited  by  the 
delegates  arc  described  and  illustrated. 

Installations,  Systems  and  Appliances. 

INTERRUPTION  OF  SUPPLY  AT  BRIGHTON.— Loud. 
"Elec'  Oct.  28. — A  brief  account  and  discussion  of  a  recent  in- 
terruption of  half  an  hour.  A  220-kvv  armature  developed  a  short- 
circuit  and  for  some  unexplained  reason  all  the  dynamos  running; 
at  thai  time  immediately  dropped  their  minimum  cut-outs,  thus  in- 
terrupting the  whole  supply  of  'X)0o  amperes.  The  practice  at  thai 
and  at  several  of  the  largest  slations  in  that  country  is  lo  use  no 
excess  current  cut-outs  between  the  dyn.iinos  and  llie  bus  bars, 
but  only  minimum  cut-outs;  this  would  appear  lo  afford  an  abso- 
lute .safcgu.ird  against  what  aclually  occurred  at  Brighton;  if  ex- 
cess currtiil  cut-oiils  or  fuses  were  used  with  each  dynamo  a  slug- 
gishness of  the  minimum  cut-out  in  the  case  of  an  armature  short 
circuit  would  blow  the  excess  current  cul-otus  of  all  the  other 
tnachlncs;  but  for  all  the  minimum  cut-outs  lo  act  it  was  essential 
tlial  the  current  from  the  dynamos  must  have  been  greatly  reduced 
and  this  can  only  be  ex|>lained  by  the  behavior  of  llic  dynamos 
themselves.  It  is  hardly  probable  that  the  short  rircuit  siiHici-d 
lo  pull  the  marhinrs  up  "ilead"  for  an  inslaiit;  the  sp<'ed  was  proli- 
ably  ^really  rciluccd.  while  a  reaction  of  the  large  curronis  in  llic 
armature  tended  to  weal<en  llie  fields,  and  it  is  insi  coiiceiv.ihle 
that  these  two  causes  reditrrd  ihr  current  sufiirienlly  to  release  llie 
cul-oMls.  Another  fact  iniglil  have  conlribuird  lo  the  remarlcible 
results;  two  small  machines  were  also  running  in  parallel  with  ihr 
others,  being  provided  with  ordinary  fu';es  and  no  miniMiuni  rut- 
oiils;  but  llicsc  fuses  did  not  blow:  their  speeds  mav  have  been 
less  afTccled  than  that  of  the  larger  ones.     To  replace  the  ininiinuin 
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cut-outs  by  return  current  cut-outs  would  probably  be  effectual, 
but  there  is  a  prejudice  against  their  shunt  winding;  to  separately 
excite  the  dynamos  might  lessen  the  probability  of  such  an  acci- 
dent, although  it  may  not  be  an  absolute  saieguard.  For  the  pres- 
ent it  is  likely  that  the  minimum  cut-outs  will  be  discarded  in  place 
of  extremely  heavy  excess  cut-outs. 

CENTRAL  STATIONS  AND  CONSULTING  ENGI- 
NEERS.— Lond.  "Ll'ty,"  Oct.  28. — A  long  series  of  four  illus- 
trated articles  giving  portraits  and  brief  biographies  of  four  con- 
sulting electrical  engineers,  followed  in  each  case  by  an  illustrated 
description  of  a  plant  designed  by  him.  The  following  are  the 
subjects:  "Robert  Hammond  and  the  Leeds  Electric  Lighting 
Station;"  "Prof.  A.  P.  W.  Kennedy  and  the  Edinburgh  Central 
Station;"  "E.  Manville  and  the  Shoreditch  Central  Station;"  "H.  F. 
Parshall  and  the  Tees-Side  Electric  Tramways." 

HULL.— Lond.  "Elec.  Eng.,"  Oct.  28.— A  brief,  illustrated  de- 
scription of  this  plant,  to  which  some  44.000  lamps  of  8  candle 
power  are  connected.  There  are  two  high-pressure  direct-current 
sets  of  2000  volts,  which  is  transformed  down  at  sub-stations  by' 
direct-current  transformers,  the  same  as  in  the  so-called  Oxford 
system. 

LLANDUDNO.— Lond.  "Elec,"  Oct.  28.— A  brief,  illustrated 
description  of  this  lighting  station  which  is  worked  in  conjunction 
with  a  refuse  destructor  plant,  although  the  generation  of  steam 
does  not  depend  entirely  on  the  refuse. 

PARIS.  Laffargue.  "L'Ind.  Elec,"  Oct.  25.— A  short  sum- 
mary of  the  changes  made  in  the  central  stations  in  Paris  during 
the  past  two  years. 

LARGE  BATTERY.— "L'Ind.  Elec,"  Oct.  25,  and  "L'Elec," 
Oct.  29. — A  note  stating  that  at  Antwerp  a  Tudor  battery  has  been 
added  to  the  new  station,  consisting  of  140  cells,  having  a  capacity 
of  6090  ampere  hours  at  a  rate  of  609  amperes;  the  normal  charg- 
ing current  is  1500  amperes;  it  will  give  1350  amperes  during  three 
hours,  or  3000  on  an  emergency:  the  total  power  is  800  kw,  and  it 
is  therefore  thought  to  be  the  largest  battery  installed. 


RULES  AND   REGULATIONS.— "L'Elec,"   Oct.   29.— A  re- 
print of  recent  French  laws  concerning  aerial  conductors. 


SMALL  POLYPHASE  STATION.— "Amer.  Elec,"  Nov.— An 
illustrated  description  of  the  Hackensack  plant,  which  is  said  to  be 
a  good  example  of  small  multiphase  installation.  There  is  one 
generator  of  350  kw  giving  three-phase  current  of  2500  or  5000 
volts,  and  two  smaller  machines. 

WASHINGTON.  Hopkins.  "Elec  Eng.,"  Nov.  3-- An  illus- 
trated description  of  the  new  station  of  the  United  States  Company. 
The  description  refers  chiefly  to  the  mechanical  and  engineering 
features.  The  continuous-current  three-wire  system  is  used  in 
connection  with  a  storage  batterv  having  a  capacity  of  16,000  lamp 
hours  at  an  eight-hour  rate  of  discharge. 

BROOKLYN. — "Power,"  Nov.^An  illustrated  description  of 
the  large  3000-hp  steam-driven  dynamo  for  this  station;  the  de- 
scription refers  chiefly  to  the  engine. 

CHICAGO  PUBLIC  LIBRARY.— "Engineer,"  Oct.  15.— An 
illustrated  description  of  the  power  plant. 

UNITED  STATES  CRUISER  NEWARK.  Countiss."~^mer. 
Elec,"  Nov.^An  illustrated  description  of  the  electric  equipment 
of  this  steamer. 

LIGHTING  ARRESTERS.  Raymond.  "Amer.  Elec,"  Nov.— 
Brief,  illustrated  descriptions  of  a  number  of  different  forms  of 
lightning  arresters.  No  comparison  of  the  merits  of  the  different 
forms  is  made. 

Wires,  Wiring  and  Conduits. 

RULES  AND  REGULATIONS.— "Elek.  Zeit.,"  Oct.  27.— A 
reprint  of  a  short  report  made  to  the  German  Government  by  a 
committee  of  the  Union  of  German  Electricians,  concerning  the 
question  of  what  voltage  should  be  considered  dangerous.  Tests 
were  made  in  a  chemical  factory  where  the  workmen  had  to  handle 
alkalies,  acids  and  salts.  Experience  has  shown  that  under  normal 
conditions  the  insulation  resistance  of  a  human  being  is  so  high 
that  voltages  up  to  250  are  not  dangerous;  in  order  to  determine 
the  dangerous  voltages  under  abnormal  conditions,  such  as  in  these 
chemical  works,  a  number  of  measurements  were  made  of  the  in- 
sulation resistance  of  workmen,  who  were  tested  in  the  condition 
In  which  they  were  while  at  work.  The  electrodes  were  clasped 
in  the  hands  and  the  resistance  measured:  under  normal  conditions 
values  were  found  between  900  and  2000  ohms,  and  it  is  therefore 
not  the  case  that  the  resistance  diminishes  by  handling  these  chem- 
icals. Great  differences  in  insulation  were  found  in  the  workmen 
under  normal  and  abnormal  conditions,  and  these  are  due  to  the 
footwear  and  the  resistance  of  the  floor;  the  shoes  worn  were  most- 
ly of  wood.  Under  normal  conditions  the  resistance  from  hand  to 
earth  out  of  twenty-four  workmen  was  for  seventeen  about  150.000 
ohms,  for  seven  between  this  and  50.000,  and  for  the  others  be- 
tween 17.000  and  14.000  ohms.  Under  abnormal  conditions  the  re- 
sistance varied  greatly;  values  from  1700  to  QOO  were  found:  in  an- 
other case  2400  to  I  mo;  the  mean  under  abnormal  conditions  is 
about  2000  to  .-^ooo.  while  for  the  normal  it  is  about  100.000.  It  is 
therefore  conrjiidcd  that  the  rules  and  reeulations  which  have  re- 
centlv  been  adopted  in  that  country  need  not  be  altci-ed  for  normal 
conditions;  the  portion  rcferrinij  to  abnormal  conditions,  however. 
is  vcrv  ininortant.  This  refers  to  the  continuous  current,  as  at 
present  it  has  not  been  determined  whether  the  alternating  current 
is  any  more  dangerous. 


INTERIOR  WIRING.  Knox.  "Amer.  Elec,"  Nov -Brief 
descriptions  of  various  -systems  of  feeders  and  mains. 

Electro-Piiysics  and  iVlagnetisni. 

CORPUSCULAR  THEORY  OF  ROENTGEN  RAYS  Wal- 
ter. "Wied.  Ann.,"  No.  9;  abstracted  in  Lond.  "tilec,"  Oct  28  — 
He  works  out  a  theory  similar  to  that  of  Vosmaer  and  Ortt  the 
truth  of  which  is  said  to  appear  obvious  and  palpable  at  first  s'ight 
He  supposes  that  Rontgen  rays  are  discharged  cathode  particles- 
they  are  therefore  not  deriected  by  a  magnet;  after  striking  the  anti- 
cathode  and  discharging  themselves  they  are  reflected  in  a  diffused 
manner  and  penetrate  the  walls  of  the  tube.  These  particles  must 
be  much  smaller  than  the  electro-chemical  ions.  That  Roentgen 
rays  have  a  penetrating  power  is  due  to  their  electric  neutrality 
a  copper  Dullet,  for  instance,  could  penetrate  a  forest  of  magnets 
easier  than  an  iron  bullet. 

CURRENTS  GENERATED  BY  ROENTGEN  RAYS 
\\inkelmann.  "W^ied  Ann.,"  No.  9;  abstracted  briefly  in  Lond! 
Elec  Oct.  28  and  "Am.  Jour,  of  Sc,"  Nov.-He  studied  the  prop- 
erty discovered  by  Pernn,  that  differences  of  potential  are  produced 
between  two  different  metals  when  exposed  to  X-rays-  a  small 
constant  current  was  observed.  ' 

RECOVERY  OF  ROENTGEN  RAY  TUBES.  Machado 
Cornptes  Rendus.  126.  p.  1341 :  noticed  briefly  in  "Science  Ab- 
stracts, bept.— He  wraps  the  tubes  surrounding  the  stem  of  the 
cathode  wuh  a  Hexibie  metallic  sheet  of  tin,  lead  or  platinum  or 
surrounds  it  with  an  insulated  coil  of  copper  wires  With  this'ar 
rangement  it  is  claimed  that  exhausted  tubes  recover  in  a  few  sec- 
onds.    No  further  description  is  given  in  the  abstract 

ROENTGEN  RAYS.  Roentgen.  "Ann.  Phys.  Chem  ,"  i  p  i8- 
abstracted  at  considerable  length  in  "Science  Abstracts"  Sept — 
ihis  appears  to  be  the  same  paper  as  was  abstracted  in  the  "Dieest" 
a  number  of  months  ago. 

LUMINESCENT  LAMPS.  Wiedemann.  "Wied  Ann  "  No  o- 
dbstracted  briefly  in  the  Lond.  "Elec,"  Oct.  28.-Before  concluding 
that  the  luminescent  lamp  is  the  light  of  the  future,  it  should  be 
determined  what  the  expenditure  of  energv  is  for  producing  this 
pure  light.  He  therefore  determined  both  the  heating  and  the 
lighting  of  a  luminescent  screen  by  the  impact  of  cathode  rays  He 
found  that  the  heating  accompanying  a  brightness  of  one  candle 
was  about  l  gr.  calorie  per  second,  which  means  that  only  about 
'^  O""  7  oer  cent,  of  the  incident  energy  is  converted  into  light  In 
the  Puluj  lamp  the  heating  per  candle  power  was  3  watts,  which  is 
very  nearly  that  in  the  ordinary  incandescent  lamps 

VACUUM  TUBES  VS.  COHERERS.  Righi.  "Nuovo  Ci- 
mento,  July;  abstracted  in  the  Lond.  "Elec,"  Oct  28— He  de- 
scribes a  vacuum  tube  which  he  invented  and  which  seriously  rivals 
the  coherer  for  detecting  waves.  The  details  are  not  given  as  they 
are  said  to  be  too  complicated;  the  tube  shows  a  continuous  streak 
ot  light,  which  breaks  up  under  the  influence  of  electric  waves  into 
positive  strata,  dark  spaces,  and  cathode  light;  the  cathode  is  a  wire 
and  the  anode  a  disc;  the  conditions  are  resumed  after  the  radia- 
tions cease;  the  effect  is  also  produced  when  the  radiation  impinges 
on  some  portion  of  the  circuit  not  too  far  away  from  the  tube  Be- 
sides the  optical  phenomenon  there  is  also  a  change  of  resistance 
the  current  often  increasing  three  times  when  the  tube  lights  up' 
It  has  the  advantage  not  to  require  a  special  mechanism  for  restor- 
ing the  original  resistance. 

HERTZIAN  WAVES.  Holzmueller.  "Elec  Rundschau,"  Oct 
!5.— The  beginning  of  a  reprint  of  a  long  paper  on  the  nature  of 
Hertzian  waves.     It  is  not  elementary  in  character 

CONTACT  ELECTRICITY.  Murray.  "Roy.  Soc  Proc  "  63 
p.  113;  abstracted  at  some  length  in  "Science  Abstracts,"  Sept— An' 
experimental  investigation  to  elucidate  and  measure  the  variation  of 
contact  electricity  due  to  changes  in  the  state  of  that  portion  of  the 
surface  of  each  conductor  which  was  separated  from  the  other  by 
an  insulating  medium. 

_  ALTERNATING  -  CURRENT  CALCULATIONS.  —  Lond. 
El  ty,  '  Oct.  28.— The  first  of  a  series  of  articles  on  the  arithmetic 
of  alternating-current  distribution  in  the  form  of  problems  and  their 
solution.  The  graphical  method  will  be  used  largely,  and  a  knowl- 
edge of  the  ultimate  principles  of  working  is  supposed 

TWO  PHYSICAL  HYPOTHESES.— "L'Ind.  Elec,"  Oct.  25. 
—A  brief  criticism  by  Brylinski  of  the  recent  paper  by  Juppont  (see 
"Digest"  Nov.  5V  He  claims  that  the  first  hypothesis  is  based  on 
an  error  of  definition,  and  that  the  second  one  is  also  based  on  an 
error.  This  is  followed  by  a  long  reply  by  Juppont,  in  which  he 
gives  a  supplementary  explanation.  In  an  editorial  note  it  is 
claimed  that  the  differences  are  due  chiefly  to  a  confusion  between 
physical  magnitudes  and  the  units  which  serve  to  measure  them 

LIGHT  FROM  ELFCTRODES  IN  ELECTROLYTES 
Braun.  "Wied.  Ann.."  Mav;  abstracted  in  "L'Eclairaee  Elec." 
Oct.  22. — When  an  alternating  current  is  passed  throueh  an  alu- 
minum electrode  in  sulnlniric  acid  a  phosphorescent  light  is  pro- 
duced at  the  electrode;  this  he  investieates. 

CONDUCTIVITY  AND  DISSOCIATION.  Noves.  "Zeit 
Phys.  Chem.,"  26.  p.  600:  abstracted  brieflv  in  the  "Zeit.  f.  Elektro- 
chemic,"  Oct.  27.— A  criticism  of  the  claim  of  Van  Laar  that  the 
measurements  of  condnoivitv  are  not  a  good  means  of  measuring 
the  electrolytic  dissociation;  the  present  writer  claims  they  are. 
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THE  MOHEGAN  DISASTER  AND  MAGNETIC  _  DIS- 
TURBANCES. Ruecker.  Lond.  ■'Elec."  and  "Elec.  Rev.,  Oct. 
28— A  few  notes  from  a  daily  paper  in  reply  to  the  suggestion  that 
the  wreck  of  this  steamer  may  have  been  due  to  local  deviation  of 
the  compass.  He  states  that  such  deviations  are  more  likely  to 
occur  on  land  near  the  disturbing  cause  than  at  sea,  where  they 
must  be  separated  by  a  greater  distance.  It  is  not  impossible  that 
the  compass  of  a  ship  in  relatively  deep  water  might  have  been  ap- 
preciablv  aflfected  for  a  distance  of  3  or  4  miles  by  a  concealed 
centre  o'f  magnetic  disturbance;  one  such  case  is  cited.  As  no  dis- 
turbance on  land  was  noticed  in  this  case,  it  is  not  likely  that  this 
was  the  cause. 

MAGNETIC    HYSTERESIS.      Neithammer.      "Wied.     Ann., 
No   0-  abstracted  briefly  in  Lond.  "Elec,"  Oct.  28.— An  abstract  of 
an  article  which  appears  to  be  the  same  as  the  one  already  noticed 
in  the  "Digest"  Oct.  29  and  Nov.  5. 

RELATION  BETWEEN  STRUCTURAL  AND  MAGNETO- 
OPTIC  ROTATION.  Wright  and  Kreider.  "Am.  Jour,  of  Sc, 
Nov.— They  investigated  experimentally  "whether,  if  the  optically 
active  molecular  structure  or  aggregation  were  aflfected  in  a  mag- 
netic field  it  would  be  influenced  thereby  to  an  e.^tent  sufhcient  to 
show  in  i'ts  final  optical  properties,  which  would  seem  probable, 
providing  the  interatomic  or  intramolecular  forces  are  electro- 
dynamic  "  The  results  show  no  marked  and  indisputable  evidence 
of  the  influence  of  the  magnetic  field  upon  actively  optical  structure, 
but  they  seem  to  indicate  a  disturbance  of  the  equilibrium  by  the 
magnetic  field. 

CHANGING  CATHODE  RAYS  INTO  LIGHT.  Wiedemann. 
"Wied.  Ann.,"  9,  p.  61;  noticed  briefly  in  the  "Am.  Jour,  of  Sc.,' 

Nov He  measured  the  proportion  of  energy  of  the  cathode  rays 

which  is  converted  into  light  rays,  and  found  that  this  proportion 
was  of  the  same  order  as  that  in  the  case  of  photo-luminescence, 
and  is  very  small.  (This  is  apparently  the  same  article  as  the  one 
noticed  above.) 

RESISTANCE  OF  IRON  WIRES.  Merritt.  "Elec.  Eng.," 
Nov  10— A  very  brief  abstract  of  his  A.  A.  A.  S.  paper.  He  gives 
the  results  of  measurements  made  by  Denio  of  a  number  of  different 
iron  wires,  so  as  to  determine  their  resistance  with  alternating  cur- 
rents of  135  pounds,  and  with  direct  currents.  For  small  currents 
the  resistance  was  the  same,  but  as  the  current  increased  that  of- 
fered to  alternating  currents  became  greater,  reaching  a  maximum; 
the  greatest  was  usually  about  three  times  the  normal;  for  very 
heavy  currents  the  resistance  again  decreased,  owing  probably  to 
the  partial  saturation  of  the  outer  layers  of  the  iron. 

A.  A.  A.  S.  MEETING.— "Science,"  Oct.  31.— Titles  of  the  pa- 
pers at  this  meeting,  with  brief  abstracts  of  some  of  them.  Quite 
a  number  of  the  papers  are  on  electrical  subjects;  they  are  too  nu- 
merous to  be  noticed  here  separately.  In  one  on  hysteresis  by 
Thiessen  he  showed  that  the  hysteresis  loss  for  constant  magnetiz- 
ing fields  increases  with  the  temperature  if  the  field  is  weak,  but  the 
opposite  is  the  case  when  the  iron  is  nearly  saturated.  In  one  on 
determinations  of  dielectric  strength  by  Gray  he  showed  that  the 
dielectric  strength  of  air  is  the  same  for  alternating  currents  of  or- 
dinary frequency  as  it  is  for  static  charges.  In  one  on  polarization 
in  the  zinc,  zinc-sulphate  cell,  by  Anthony,  he  shows  that  what  is 
called  polarization  is  not  due  to  the  accumulation'  of  hydrogen,  but 
to  the  fact  that  the  hydrogen  originally  dissolved  in  the  acid  and 
condensed  on  the  plates  has  been  used  up.  In  one  on  the  electrical 
resistance  of  lead  amalgams  at  low  temperatures  by  Gressman  he 
shows  among  other  things  that  there  is  a  sudden  decrease  of  resist- 
ance on  solidification. 

SILICON  AND  MAGNETIC  PERMEABILITY.  Caldwell. 
"Science,"  Oct.  31.— A  brief  notice  of  his  A.  A.  A.  S.  paper,  in 
which  he  shows  that  the  permeability  increases  with  the  amount  of 
silicon  present  in  the  iron. 

Electro-chemistry  and  Batteries. 
ELECTROLYTIC  NICKi:L.  B.  C.  Kershaw,  Lond.  "IClcc. 
Rev.,"  Oct.  28.— A  short  article.  He  believes  the  electrolytic  rc- 
finini?  of  nickel  will  be  as  important  in  the  nickel  industry  as  that 
of  copper  is  in  its  industry.  Foerster,  in  an  article  rccenlly  noticed 
in  thf  "Diprst,"  endeavored  to  find  the  conditions  for  obtaining 
XY,\,  '  '         ■;'!  anodes  contained  conijiaratively  small  i>er- 

cr;  .ind  lie  found  thai  foliation  and  scaling  were 

av'ii'i' .1  uy  y  .,  M  :..•-..-  'if  the  sulphate,  the  temperatures  be- 
ing .so"  to  go"  C.  'ill'  ■  ere  not  as  good  from  the  chloride. 
N.iH, ;:,T,n  in  .ill  .irti''.  .  Moticcd  in  the  "Digest."  made  cx- 
j„  nickel  alloys  in  soliilions  of  the  suliihate'!. 
y\i  with  0.50  volt,  copper  alone  was  deposited 
^vliti,  ;  '  if  it  is  then  made  alkaline  the  nickel 
will  be  ion  ix  necessary  to  remove  the  iron  jire,- 
ripit.lted  i.y  '  '  '  I'Per  Company,  at  Cleve- 
land, U  S  '  hy  a  secret  process;  it  is 
,t,[  -  I  •'  ;  and  the  reinain<lrr  is  prc- 
ri,  r  arc  two  other  firms,  one  in 
(,,  lio  arc  producing  electrolytic 
„i  1  in  llie  world  i»  4000  to  .l.soo 
(■..  price  of  the  fine  nickel  in  the 
^■  iind  in  1R07.  A  new  p' 
f,,  in  the  ores  is  under  coi^ 
,Ti  'nUiirKical  one  and  1  f 
f,                                                                         .  2.  p.  7. 

(  I )  r  I' i-^l  1  I  -.1 .      '  '  nnd,     "Ivler.     Rev," 

(1  numhrr  of  comni  ding  the   Dllinoulin 


process  (see  "Digest"  Nov.  12  and  5).  According  to  Kershaw's- 
description,  the  idea  of  using  fatty  rubber  is  now  abandoned;  but 
the  process  of  burnishing  with  soft  rubber  was  patented  years  ago. 
It  appears  to  have  been  found  necessary  now  to  exclude  all  fat  and 
grease  from  the  sheepskin  rubbers;  in  France  the  Elmore  process 
is  now  very  remunerative  and  is  a  great  success,  as  the  profit  last 
year  was  over  a  quarter  of  a  million  of  dollars,  while  this  year  it 
will  be  much  larger;  this  was  due  to  a  sufficient  working  capital. 

CARBIDE  FURNACE.  Memmo  system.  "Zeit.  f.  Elektro- 
chemie,"  Oct.  27. — An  illustrated  description  of  this  furnace. 

IMPURITIES  OF  CALCIUM  CARBIDE.  Moissan. 
"L'Eclairage  Elec,"  Oct.  22. — A  reprint  of  an  Academy  paper. 

RAPID-CHARGING  CURVES  FOR  ACCUMULATORS. 
Girault.  "LTnd.  Elec,"  Oct.  25. — An  article  in  which  he  deduces 
mathematically  an  equation  which  gives  the  value  of  the  current 
when  Plante  accumulators  are  charged  rapidly  from  a  source  of 
constant  voltage.  The  equation  is  in  the  following  form:  The  cur- 
rent at  any  given  time  is  equal  to  a  constant  plus  a  coefticient  mul- 
tiplied by  the  voltage  raised  to  a  negative  power,  the  index  being 
a  constant  multiplied  by  the  time;  the  algebraic  values  for  these 
constants  are  given;  they  contain  such  factors  as  the  active  surface 
of  the  positive  plate,  and  that  of  the  peroxide  before  and  during 
the  charge.  It  applies  to  any  voltage,  provided  it  is  not  too  great. 
He  then  applies  it  to  a  Blot  accumulator,  giving  the  results  of  the 
calculated  and  observed  values;  these  curves  seem  to  agree  remark- 
ably well  with  each  other. 

ACTION  OF  ACCUMULATORS.  Hoppe.  "Elec  Rund- 
schau," Oct.  15, — He  discusses  the  theory  in  connection  with  the 
van't  Hofif  and  Arrhenius  theories.  He  concludes  that  the  accu- 
mulator is  a  true  reversible  cell  which  should  operate  without  loss 
if  it  were  possible  to  obviate  the  concentration  currents.  In  order 
to  increase  the  efficiency  of  accumulators  one  should  therefore  give- 
attention  to  the  differences  of  concentration,  as  all  other  methods 
will  be  of  no  avail. 

Units,  Measurements  and  Instruments. 

GALVANOMETER  COILS.  Fabry.  "L'Eclairage  Elec." 
Oct.  22. — An  article  on  the  magnetic  field  at  the  centre  of  a  cylin- 
drical coil  and  the  construction  of  coils  for  galvanometers.  In  con- 
structing such  coils  it  is  necessary  to  calculate  the  proportions 
which  under  given  conditions  will  give  in  the  central  portion  the 
most  intense  magnetic  field.  The  solution  afforded  by  Lord  Kelvin 
is  not  satisfactory,  and  the  present  writer  solves  the  problem  in  a 
more  direct  way.  He  assumes  a  cylindrical  coil  wound  with  uni- 
form wire  and  calculates  tables  and  curves  which  enable  one  to  find 
rapidly  the  value  of  the  magnetic  field  and  therefore  to  find  the 
most  favorable  conditions  for  producing  the  maximum  field.  The 
author  assumes  the  interior  diameter  to  be  given;  the  best  results 
will  be  i^btained  by  making  the  external  diameter  .109  times,  and  the 
length  1.88  times  the  internal  diameter.  But  without  affecting  the 
intensity  of  the  field  appreciably  one  can  depart  considerably  from 
these  dimensions,  assuming,  however,  that  in  each  case  the  cross- 
section  of  the  wire  is  so  chosen  that  the  resistance  has  the  desired 
value,  namely,  equal  to  that  of  the  external  circuit.  It  is  an  ad- 
vantage to  use  wires  of  successively  larger  diameters  for  the  outer 
layers,  as  in  this  way  the  constant  of  the  coil  may  be  increased 
about  60  per  cent. 

MEASURING  ENERGY  IN  THREE  AND  FIVE  WIRE 
CIRCUITS.  Bary.  "L'Ind.  Elec,"  Oct.  25.— A  short  article  in 
which  he  gives  briefly  the  approximate  formula  for  the  power  in 
five-wire  circuits  based  on  the  assumption  that  the  voltage  is  the 
same  on  all  four  branches,  but  that  the  total  voltage  may  vary;  in 
that  case  the  power  is  equal  to  the  mean  voltage — that  is,  one-fourth 
of  the  total — multiplied  by  the  sum  of  the  following  curreiUs:  Twice 
the  first,  plus  the  second,  plus  the  fourth,  plus  twice  the  fifth,  refer- 
ring to  the  currents  in  eacli  of  the  five  wires.  In  a  meter,  therefore, 
the  windings  which  carry  the  currents  in  the  outside  wires  should 
be  double  those  for  the  currents  in  the  intermediate  circuits,  and 
there  is  no  winding  for  the  middle  wire.  The  formula  is  not  quite 
correct  and  the  error  is  always  to  the  disadvantage  of  the  con- 
sumer; this  he  shows.  The  plants  should  therefore  he  so  arranged 
that  the  currents  in  the  intermediate  wires  are  practically  negligible. 
In  the  three-wire  system  the  error  becomes  greater  the  smaller  the 
neutral  wire, 

BREAKS  IN  SUBMARINE  CABLES.— Lond,  "Elec  Rev,." 
Oct,  28— An  abstract  of  the  article  bv  Murphy  (see  "Digest,"  Oct, 
ISV  followed  by  a  criticism.  It  is  claimed  that  Sohacfer  not  only 
rlid  not  di'iprovc  the  strict  accuracy  of  Kennellv's  law,  but  results 
apiicar  rather  to  establish  the  law;  moreover,  the  v.nhies  of  x  cal- 
culated by  Srliaefer's  fnrtniila  are  often  more  exact  without  the  cor- 
rection mentioned  by  Murphy, 


SIMPLF.  MEASUKTNG  INSTRUMENTS,  Child.  '•/Xiner, 
Klec,"  Nov. — illustrated  descriptions  of  siin|)le  forms  of  volt,  am- 
pere and  watt  meters. 

TeleRraphy,  Telephony   and  Signals. 

KLF.CTKU'     I'.l-ll  S.      I'.lxl        I.nnil.    "I'h-c,    Kev,"    On.    i9.. 

iirtet,  illustrated  descriptions  of  recent  |)ri)i;rcss,  which  Is  cliiedv 
11  the  nature  of  clir;ipncss  of  conitriictiiin  and  in  the  use  of  drv  bat 
leries.  A  watrr-liglit  rattle  is  described  :a1s(ia  biirglar;d,iriu  forcloscd 
circuit  work;  :\U<\  a  new  form  of  alarm  In  be  used  with  vcrv  l.irpe 
gonirs;  in  this  llic  bell  is  struck  hv  a  nmvable  core  of  a  solenoid, 
which  is  nn  roller  bearings  lyid  Is  attached  In  a  siiriiiR;  it  prndiires 
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one  blow  on  closing  the  circuit  and  another  on  opening;  there  is 
no  circuit-breaker,  but  a  device  for  continuous  ringing  is  briefly 
described;  it  is  wound  up  and  is  at  the  push-button  end. 

TELEGRAPHS  AND  TELEPHONES  IN  PERSL\.— "Jour. 
of  Soc.  of  Arts,"  reprinted  in  Lend.  "Elec,"  Oct.  28. — A  short  ac- 
count of  their  development  and  present  state. 


The  Inductor  Alternators  of  the  Royal  Electric  Company. 


AMERICAN  TELEPHONE  PRACTICE.  Miller.  "Amer. 
Elec,"  Nov.- — In  this  continuation  of  his  serial  he  gives  illustrated 
descriptions  of  a  number  of  protective  devices. 

SUBMARINE  TELEGRAPH  CABLES.  Webb.  "Elec. 
Eng.,"  Nov.  10. — A  long  review  of  the  recent  large  work  by  Bright, 
and  including  numerous  interesting  abstracts  from  it  concerning 
the  history,  the  construction  and  the  working  of  submarine  cables. 

Miscellaneous. 

ELECTRIC  HEATER.  Reyval.  "L'Eclairage  Elec,"  Oct.  22. 
— An  illustrated  description  of  the  Le  Roy  system.  For  the  heat- 
ing material  he  uses  what  he  calls  a  "log"  (Fr.  buche)  or  rod  made 
of  agglomerated  silicon  as  pure  as  possible.  It  is  contained  in  a 
glass  tube  and  the  ends  are  provided  with  suitable  terminals,  so 
that  these  tubes  can  readily  be  inserted  in  spring  clamps,  which  act 
as  terminals;  the  tubes  are  exhausted.  The  temperature  of  the  rod 
is  about  700°  to  800°  C. ;  the  oxidation  of  the  material  is  prevented 
by  the  exhaustion  of  the  air.  The  advantages  claimed  are  that  it 
replaces  very  long  and  fine  wires,  as  its  resistance  is  very  high;  the 
resistivity  is  about  1400  times  that  of  carbon  and  more  than  200,000 
times  that  of  German  silver.  For  the  same  amount  of  energy,  there- 
fore, its  length  may  be  made  less  and  the  cross-section  greater  than 
that  of  a  wire  or  carbon,  thus  making  a  more  practical  form  of  ap- 
paratus; the  quantity  of  energy  per  unit  of  surface  is  much  greater. 
Several  forms  of  aoparatus  are  described. 

ELECTRICITY  AND  RHEUMATISM.— "L'Elec,"  Oct.  29.— 
A  note  stating  that  Dr.  Lindermann,  at  a  recent  medical  congress, 
stated  that  he  had  made  a  number  of  cures  of  very  severe  cases  by 
the  use  of  the  dry  heat  from  an  electric  heater.  The  heat  is  pro- 
duced in  a  closed  vessel  into  which  the  affected  member  is  placed, 
the  temperature  being  increased  up  to  150°  C.  The  worst  cases  re- 
quire a  dozen  treatments. 

PARIS  EXPOSITION.— "L'Elec,"  Oct.  29.— A  brief  descrip- 
tion of  the  water  castle  and  luminous  fountains  which  are  to  form 
one  of  the  attractive  features  at  this  exposition. 


A  new  competitor  in  the  manufacture  of  alternating-current  generators  ha» 
entered  the  lists  in  the  Royal  Electric  Company,  of  Peoria,  111.  This  com- 
pany has  designed  a  line  of  inductor  machines,  well  enclosed  by  the  cast-iron 
of  the  stationary  armature  and  with  a  graceful  and  pleasing  contour.  The  ma- 
chine is  of  the  central-lr.xed  concentric  field-coil  type,  with  two  rings  of  out- 
wardly projecting  steel  poles,  one  polarity  to  either  side  of  ttie  field  winding, 
throwing  out  the  lines  of  force  radially  to  two  inwardly  projecting  rings  of 
laminated  armature  teeth  wound  as  usual,  with  machine-formed  coils  fastened 
in  the  slots  by  keystone-shaped  wedges.  The  armature  coils  are  attached  Ito 
each  other  with  connectors,  and  any  one  or  more  may  be,  of  course,  promptly 
cut  out  in  case  of  trouble.  The  terminal  panel  on  the  side  of  the  machine  is 
fitted  with  a  cover  to  prevent  accidental  exposure  to  the  high-voltage  terminals. 
The  regulation  is  stated  to  be  within  2  to  5  per  cent.,  depending  on  the  size  of 
the  dynamo.  The  machines  before  shipment  are  subjected  to  a  high  insulation 
breakdown  test,  those  for  1000  and  2000  volts  being  tested  for  five  times  their 
normal  voltage,  respectively. 

A  New  Binding  Post. 


The  following  illustrations  show  a  new  binding  post  which  is  manufactured 
by  the  Williams  Electric  Company,  Cleveland,  Ohio,  under  patent  owned  by 
the  company,  end  applied  to  its  double  and  single  pole  receivers  and  the 
magneto  bells.         , 

Fig.  I  is  an  elevation  in  one  direction.  Fig.  2  is  the  cross  sectional  in  show- 
ing how  the  binding  post  is  applied  to  the  cabinet  work  of  the  magneto  bells. 

The  body  or  base  piece  of  the  binding  post  is  formed  from  spring  sheet 
Craig  silver,  and  has  turned  up  from  the  same  piece  of  metal  two  spring 
slips,  i,  which  form  a  saddle  or  rest  for  the  receiver-cord  tip,  t.  Screw  b  on  be- 
ing rotated  in  the  right-hand  direction  screws  through  the  nut  until  one  side  of 


CURRENT  STRENGTH  OF  LIGHTNING.  Wurts.  "Elec 
Eng.,"  Oct.  27. — A  short  article  on  some  recent  observations  in 
the  Catskills.  In  one  case  the  lightning  struck  a  tree  200  feet  from 
a  hotel,  passed  down  part  way,  then  jumped  to  a  telephone  wire, 
setting  the  booth  on  fire,  and  finally  grounded  through  a  gas  pipe, 
although  the  hotel  was  well  protected  by  lightning  rods;  the  cur- 
rent was  not  sufficient  to  melt  the  telephone  line  wire;  he  esti- 
mates that  the  current  strength  was  at  least  hundreds,  if  not  thou- 
sands, of  amperes;  one  of  the  remarkable  features  is  that  it  should 
leave  the  tree  and  pass  through  several  hundred  feet  of  horizontal 
iron  wire  and  jump  through  air  spaces  instead  of  following  the 
lightning  rods.  Another  stroke  passed  part  way  down  a  tree,  but 
then  jumped  to  a  neighboring  fence  post  to  ground  in  preference  to 
passing  through  the  roots. 

LIGHTNING  STROKE.— "Elec  Eng.,"  Oct.  27.— A  photo- 
graph of  a  lightning  stroke,  showing  some  peculiar  effects,  which 
are  discussed  by  Prof.  E.  Thomson.  The  lines  appear  blurred  in  a 
certain  direction,  and  he  believes  this  was  produced  by  a  motion  of 
the  camera.  He  considers  it  a  common  mistake  to  assume  that  a 
lightning  discharge  occupies  an  exceedingly  brief  time,  and  cites 
cases  in  which  a  trail  was  left  in  the  air  for  a  few  seconds,  long 
enough  to  be  shifted  and  distorted  by  the  wind;  moreover,  light- 
ning discharges  repeat  themselves  sometimes  with  great  rapidity 
along  the  same  path.  He  believes  it  a  mistake  to  suppose  that  all 
lightning  discharges  are  of  the  nature  of  very  high  frequency  cur- 
rents; some  doubtless  are,  but  it  is  probable  that  the  oscillations 
are  sometimes  slow,  sometimes  fast,  or  that  there  are  no  oscilla- 
tions at  all. 

PARIS  EXPOSITION.— "Elec  Eng.."  Oct.  27.— An  illustrated 
article  showing  views  of  the  grounds,  giving  the  classification  of 
the  exhibits  and  other  similar  information. 

ELECTRIC  SIREN.— "Amer.Elec."  Nov.— A  short  article  call- 
ing attention  to  the  great  inefficiency  of  whistles  and  suggesting  a 
more  economical  substitute  for  plants,  in  which  a  motor  and  an  air 
compressor  are  used  for  operating  a  whistle  or  siren.  If  a  thin  sheet 
of  iron  be  placed  over  an  alternating-current  magnet  a  most  pierc- 
ing, penetrating  noise  will  be  emitted,  which  can  be  heard  for  miles, 
especially  if  provided  with  a  device  of  the  megaphone  character.  It 
would  be  very  much  lighter  than  the  electric  compresser,  would  not 
be  less  efficient,  and  has  the  advantage  that  it  may  be  controlled 
from  a  distance. 

ELECTRICAL  PARADOX.  Blake.  "Amer.  Elec,"  Nov.— If 
a  battery  having  1.5  volts  be  connected  to  a  conductor  carrying  a 
large  current,  at  two  points  between  which  the  drop  of  potential  is 
I  volt,  but  of  opposite  polarity  to  the  terminals  of  the  battery,  then 
it  will  appear  that  the  main  current  would  be  stopped  by  the  small 
battery  because  it  is  impossible  to  have  two  currents  in  opposite 
directions  in  the  same  wire.  If  this  is  true  it  would  also  be  true 
for  a  much  smaller  battery  applied  to  points  nearer  together.  He 
admits  that  the  result  cannot  be  credited. 


Fig.  I. 


Fig. 


the  screw  head  grips  the  receiver-cord  tip  t,  and  on  further  rotation  the  screw 
locks  the  connection,  screw  b  forces  down  the  spring  saddle  5  by  spreading 
the  limbs  slightly  outwardly  until  the  screw  engages  the  upwardly-turned 
flange  or  base  piece  f,  and  in  this  manner  forms  a  perfect  spring  lock  for  the 
receiver-cord  tip. 

Fig.  I  shows  the  binding  post  just  after  the  screw  head  has  engaged  the  re- 
ceiver-cord tip.  Fig.  2  shows  the  binding  post  after  screw  b  is  forced  down 
until  it  engages  flange  p;  resistance  is  offered  to  the  movement  of  the 
cord  tip  in  either  direction  by  the  tendency  of  either  one  of  the  limbs  to 
straighten  up  and  grip  the  cord  tip  still  tighter. 

An  Improved  Adjustable  Telephone  Arm. 


The  Schmidt  &  Bruckner  Electric  Company,  New  York  City,  is  now  plac- 
ing upon  the  market  a  new  style  of  adjustable  telephone  arm,  which  embodies 
several  new  departures  from  the  ordinary  black  enameled  arm. 

The  principal  objection  of  the  standard  arm  is  the  cord  adjustment  on  the 
side.  This  has  been  the  bugbear  of  many  a  telephone  inspector  on  account 
of  the  liability  to  broken  and  poor  connections.    The  inartistic  appearance  of 


AdIUSTAW.E  TeI.EI'IIONE   AKNt. 

the  arm  has  also  caused  much  contention.  The  Schmidt  &  Bruckner  Electric 
Company  has  constructed  and  applied  lor  a  patent  on  an  arm  that  overcomes  the 
above-named  objections,  and  combines,  it  is  claimed,  excellence  in  electrical 
and  mechanical  design  with  an  unequalled  handsome  appearance. 

Two  strong  steel   rods  connect  the  transmitter  with  the  base  and  serve  as 
conductors  for  the  two  sides  of  the  circuit.    At  the  base  these  rods  are  set  in 
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a  hard-rubber  socket,  and  connect  with  springs  on  the  inside  of  the  socket. 
These  springs  are  of  phosphor  bronze,  V-shaped  and  make  rubbing  contacts 
with  the  side  flanges,  and  thereby  allow  for  full  play  of  the  arm.  A  heavy 
finger  nut  of  special  make  regulates  the  pressure  of  the  springs  and  tension  of 
the  arm.  The  flanges  are  fastened  to  a  block  of  hard  rubber  on  the  front  of  the 
coil  box,  and  thus  are  insulated  from  each  other.  In  the  base  is  set  a  specially 
wound  coil  easily  removed  when  repairs  are  necessary. 

The  transmitter  is  of  the  American  coal-grain  pattern,  and  may  be  detached 
from  the  arm  by  the  removal  of  one  screw.  All  parts,  in  fact,  are  distinct  in 
themselves,  and  may  each  be  removed  separately. 

This  arm  the  company  claims  is  a  distinct  advantage  over  other  forms  of 
arms,  as  it  materially  cheapens  and  quickens  repairs. 

A  New  Line  of  Tiansformers. 


The  Lakon  Company,  of  Elkhart,  Ind.,  has  just  published  a  booklet  in 
which  is  described  a  new  line  of  transformers  recently  placed  upon  the  market 
by  this  company.    These  transformers  are  of  the  oil  type,  and  although  they 


The  ground  shields  will  prevent  the  lightning  discharge  from  appearing  on  the 
secondary   circuit,    but   it   is   not   a   protection    to   the   transformer. 

The  company  nianufactures  transformers  for  alternating-current  arc  lamps, 
step-up  and  step-down  transformers  and  transformers  for  special  purposes, 
such  as  electro-cautery,  electric  welding  or  testing  purposes. 

A  Power  Circuit  Arc   Lamp. 

Following  next  in  the  line  of  enclosed  arc  lamps  developed  by  the  General 
Electric  Company  a  substantial,  simple  and  efficient  power  circuit  lamp  has 
been  perfected  for  use  two  in  series  on  220-volt  circuits,  or  five  in  series  on 
500-volt  circujis      It  is  manufactured  in  both  single  and  double  globe  types. 

To  co.-itorm  to  insurance  regulations  covering  the  use  of  arc  lamps  on  high 
voltage  circuits  a  safe,  positive  and  reliable  cut-out  is  incorporated  in  the 
lamp,  together  with  an  extra  set  of  resistance  coils.  Should'  the  carbons  stick 
or  the  lamp  for  any  reason  fail  to  operate,  the  cut-out  sends  the  current 
through  these  subsidiary  resistance  coils  instead  of  through  the  carbons,  with- 
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may  be  used  without  oil  the  company  strongly  advises  the  use  of  oil  in  all 
sizes,  since  it  aids  in  the  dissipation  of  heat  and  prevents  the  deterioration  of 
insulation  due  to  high  temperatures.  A  pair  of  very  strong  and  simple  all- 
porcelain  fuse  boxes  is  furnished  with  each  transformer.  The  method  of 
hanging  is  very  simple.  The  light  Lakon  hanging  hook  can  be  held  in  posi- 
tion, and  lag  screws  and  bolts  put  in  place  by  one  man,  and  when  the  trans- 
former is  raised  to  be  hung  upon  the  hook  it  can  be  swung  into  any  position 
and  quickly  and  easily  lowered  into  the  hanging  hook. 

A  transformer  having  a  high  full-load  efficiency  will  not  necessarily  have  a 
high  all-day  efficiency,  and  it  is  the  all-day  efficiency  which  is  important.  In 
order  to  secure  such  an  efficiency,  these  transformers  have  been  designed  for 
a  very  low  core  loss,  and  good  regulation  is  secured  by  a  simple  arrangement 
of  the  windings  and  a  liberal  use  of  copper.  The  primary  and  secondary 
cables  are  brought  out  on  opposite  sides  of  the  case  through  heavy  porcelain 
bushings,  and  are  firmly  cemented  into  the  porcelains  so  that  there  will  be 
no  chafing  or  wearing  away  of  the  insulation  where  the  cables  come  through 
the  case. 

The  aging  of  the  iron  has  been  investigated  by  this  company,  and  it  will 
replace  within  two  years  any  transformer  that  shows  any  marked  change  in 
efficiency  due  to  this  cause. 

In  the  Lakon  transformer  the  coils  are  so  arranged  that  a  very  large  surface 
of  copper  is  exposed  to  the  oil  so  that  the  temperature  is  kept  down  to  a  very 
low  degree. 

The  transformers  are  designed  lo  withstand  a  high  breakdown  test  between 
the  primary  and  secondary  and  between  primary  and  core.  While  a  very  high 
insulation    between    primary    and    secondary    is    a    safeguard    against    burnouts 
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from  lightning,  ■  tran«formcr  cannot  be  ni.ide  in  which  the  inauUlion  in  ilielf 
ft  enough  10  wilh«iAn<l  the  extremely  high  potenllnl  ol  a  lightning  diwcliargr, 
and  the  company  advocates  a  morr  (central  utt  ri(  lightning  arreatcra.  Mrtnlllc 
ground  shields  will  be  placed  In  trnn«formers  when  specifird,  but  their  use  is 
not  advised  on  account  of  the  incrr.-i«cd  danger  of  a  iiunctiire  In  the  Insulation 
due  (o  a  lightning  divcharge.  The  ground  shield  bring  crinnrcled  to  earth 
affords  a  free  pith  tor  lighting,  and  the  company  believes  Ihal  the  transformer 
IS  more  liable  to  be  burned  out  by  lightning  when  ground  shields  are  attached. 


TkANSFORMER    FuSE    Bo.X. 

out  detriment  to  the  lamp.  The  efficiency  of  this  cut-out  has  been"  demoa- 
strated  by  cutting  out  lamps  in  circuit  and  allowing  them  to  remain  cut  out 
for  several  consecutive  hours,  without  resultant  injury  either  to  coils  or  lamp. 
The  carbon  is  fed  by  a  double-cam  clutch,  smooth  and  positive  in  action.  Am 
adjustable  resistance  in  the  upper  part  of  the  lamp  allows  it  to  be  employed 
two  in  series  on  circuits  of  200  to  240  volts  or  five  in  series  on  circuits  of  500  t* 
600  volts.  With  one  12-inch  positive  and  one  sJ4-inch  negative  one-half  inch 
carbons  it  burns  after  one  trimming  for  from  130  to  150  hours,  and  after  the  run 


the  remainder  of  the  positive  carbon  cnn  he  used  in  the  lower  cnrbim  holdar 
fur  a  second  run  of  eiiiinl  durnlion.    The  current  miiiircd  is  five  amperes. 

The  lump  is  furnished  willi  (he  globe  lowering  device,  which,  it  is  staled,  hat 
hern  fitted  to  over  30.000  (icnernl  Kloctric  enclosed  arc  lamps,  and  which  per- 
mits the  glolir  to  be  liiwerril  gently  by  merely  turning  11  milled  Ihiinili  screw 
at  the  side  of  the  casing.  I'nwrr  circuit  lamps  ore  furnislird  in  wriilhrrprniii 
black  or  brass  casings,  l-'ig.  1  shows  the  wealhrt proof  casing  and  l-'tg.  •>  the 
Internal  mechanism, 
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Special  Corresponbence. 

New  York  Notes. 


THE  NEW  YORK  ELECTRICAL  SOCIETY.— At  the  next  meeting  of  this 
society,  which  will  be  held  at  the  College  of  the  City  of  New  York,  Lexing- 
ton Avenue  and  Twenty-third  Street,  at  8  P.  m.,  November  17,  Mr.  E.  H. 
Johnson  will  lecture  on  'Surface  Contact  Railways,  with  Special  Reference  to 
the  Johnson-Lundell   System." 

MR.  JOHN  T.  McKEEVER,  JR..  was  a  member  of  the  committee  of  ar- 
rangements for  the  theatre  party  referred  to  in  The  Electrical  World  of 
November  5,  and  is  also  a  member  of  the  permanent  committee  appointed  to 
look  after  similar  affairs  in  the  future.  His  name  was  inadvertently  omitted 
from  the  committee  membership  list  published  in  the  issue  referred  to.  He 
did  excellent  work  on  the  committee. 

MESSRS,  H.  B.  COHO  &  CO.  have  given  up  their  quarters  at  30  Cortlandt 
Street,  New  York.  Mr.  Coho  has  opened  an  office  at  143  Liberty  Street, 
where  he  will  act  as  New  York  manager  of  the  Eddy  Electric  &  Manufacturing 
Company,  of  Windsor,  Conn.  The  affairs  of  H.  B.  Coho  &  Co.  are  in  a  rather 
complicated  condition,  and  a  meeting  of  creditors  has  been  called  to  determine 
the  future  of  the  business. 

TECHNISCHER  VEREIN  VON  NEW  YORK.— The  regular  monthly 
meeting  of  the  Technical  Society  of  New  York  was  held  Saturday  evening, 
November  12,  at  the  headquarters  in  Congress  ^Hall,  192  Third  Avenue.  The 
paper  of  the  evening  was  one  presented  by  C.  G.  Buchanan,  entitled  "Zerklein- 
erung  und  Magnetische  Reinigung  von  Erzen" — "The  Pulverization  and  Mag- 
netic Concentration  of  Ores." 

BROOKLYN  ELEVATED  PROPERTIES  SOLD.— On  Thursday  of  last 
week  V  ere  sold  under  foreclosure  proceedings  to  Mr.  F.  B.  Olcott,  the  Brook- 
lyn Elevated  Railroad,  the  Union  Elevated  Railroad  and  the  Brooklyn  Bridge 
&  Seaside  Elevated  Railj-oad.  Mr.  Olcott  is  president  of  the  Central  Trust 
Company  and  chairman  of  the  committee  having  in  charge  the  reorganization 
of  the  railroads  named.  The  proceedings  were  taken  on  behalf  of  the  Central 
Trust  Company.  Mr.  Olcott  made  one  bid  on  each  of  the  roads  as  follows: 
The  Brooklyn,  $1,750,000;  the  Union,  $3,075,000,  and  the  Seaside,  $682,500.  The 
consolidated  company  will  be  known  as  the  Brooklyn  Union  Elevated  Railroad 
Company,  and  it  is  stated  that  Mr.  Frederick  Uhlmann,  the  present  receiver 
ef  the  three  roads,  will  be  elected  president  of  the  reorganized  company, 

THE  ELEVATED  ROAD'S  LOST  BUSINESS.— The  annual  report  of  the 
Manhattan  Elevated  Railroad  Company,  while  not  having  any  direct  bearing 
on  electrical  interests,  is  peculiarly  interesting  to  electric  railway  people  as 
showing  the  effect  of  improved  street  surface  transit  upon  the  business  of  the 
elevated  road.  The  gross  earnings  (the  report  covers  the  year  ended  Septem- 
ber 30  last)  as  compared  with  those  for  the  previous  year  show  a  loss  of  $155,266, 
and  the  net  earnings  decreased  $93,916,  Apart  from  the  financial  aspect  of  the 
report  the  most  significant  feature  is  the  decrease  in  the  number  of  pas- 
sengers carried,  the  loss  being  3,556,500.  This,  however,  probably  does  not 
represent  the  actual  loss,  because  the  aggregate  number  of  passengers  -carried 
on  all  lines  is  rapidly  increasing  from  year  to  year,  and  if  the  company  had 
fceld  its  own  against  the  competing  surface  roads  the  number  of  passengers 
carried  would  not  have  been  the  number  carried  in  1897,  plus  the  3.556.500  lost 
this  year,  but  an  increase  over  this  sum,  representing  the  company's  share  of 
the  increased  business.  Of  course,  the  surface  lines  got  all  of  the  additional 
business,  besides  that  lost  by  the  elevated  road.  The  latter  concern  has  been 
showing  negative  results  ever  since  the  underground  system  was  laid  down  on 
the  surface  roads,  and  there  is  no  reason  to  doubt  that  the  losses  will  continue 
in  an  increasing  ratio  as  the  new  electric  surface  lines  are  opened  up.  It  is 
evident  that  radical  improvements  over  existing  methods  of  operation  will 
have  to  be  introduced  in  order  to  meet  the  advantages  offered  by  the  sur- 
face lines  in  convenience  of  access  to  the  cars  and  speed.  The  adoption  of 
electric  power  on  the  elevated  road  and  quicker  transit  between  stations  would, 
partially  at  least,  retrieve  the  lost  business. 

THE  NEW  ELECTRIC  LIGHT,  HEAT  &  POWER  COMPANY.— If 
rumors  indicate  anything  progress  in  the  aflairs  of  the  recently  organized  New 
York  Gas,  Electric  Light,  Heat  &  Power  Company  is  keeping  apace,  and  if 
the  company  is  as  busy  as  the  various  reports  would  seem  to  indicate  electric 
lighting  interests  in  Greater  New  York  are  soon  to  lose  their  present  identi- 
ties and  become  constituent  elements  of  one  vast  organization.  The  Elec- 
trical World  has  kept  its  readers  informed  as  to  developments  in  connection 
with  this  new  enterprise,  as  interpreted  from  the  standpoint  of  the  interested 
outsider,  and  as  time  passes  and  new  theories  of  the  company's  plans  arise  it 
is  likely  that  the  truth  is  being  gradually  approached  in  one  direction  or  an- 
other. One  of  the  latest  reports  anent  the  situation  is  that  the  electric  lighting 
companies  in  Greater  New  York,  with  one  or  two  exceptions,  have  now  passed 
or  are  rapidly  passing  into  the  control  of  a  single  syndicate.  According  to  this 
atory  the  Mount  Morris  Electric  Light  Company  has  just  been  acquired.  It  is 
pointed  out  that  in  view  of  the  purpose  and  ability  of  the  electric  traction 
companies  of  Greater  New  York  to  manufacture  and  sell  surplus  power  the 
possibilities  for  electric  lighting  arc  greater  now  than  ever  before.  In  this 
connection  it  is  interesting  to  note  the  report  that  the  Metropolitan  Street 
Railway  Company  has  made  in  arrangement  witli  the  Consohdatcd  Telegraph 
ic  Electrical  Subway  Company  whereby  the  latter  concern  shall  have  the  use 
of    the    ducts    now    being    laid    by    the    railway    company.     The    fact    has    been 


Iioinicd  out  in  these  columns  that  the  Metrupohtan  Slrtrct  Railway  Company 
in  advancing  its  new  electric  work  is  laying  a  large  number  of  ducts,  ap- 
parently far  in  excess  of  its  own  requirements.  Whether  the  report  last  referred 
to  be  true  or  not  it  certainly  has  the  appearance  of  a  reasonable  explanation 
for  the  use  of  so  many  ducts.  The  Third  Avenue  Railroad  Company  is  also 
preparing  to  lay  a  large  number  of  ducts  in  connection  with  the  reconstruction 
of  its  lines  to  the  underground  conduit  system.  This  matter  was  more  par- 
ticularly referred  to  m  the  last  issue  of  The  Electrical  World.  If,  as  re- 
ported, the  Metropolitan  Company,  has  rented  or  leased  its  surplus  ducts  to 
the  Subway  Company,  the  Third  Avenue  Company,  too,  will  probably  have 
ducts  to  rent. 

THE  PEOPLE'S  TELEPHONE  CORPORATION  OF  NEW  YORK  is 
soliciting  orders  for  its  service.  Its  message  service  rates,  as  shown  on  the 
order  blanks,  are  as  follows: 

No.  Messages.  Rate.  Additional  Messages. 

*3oo  $22.50  10c. 

400  30.00  9c. 

500  37.00  8c. 

600  43.00  7c. 

700  48.00  6c. 

800  ,52.00  5c. 

900  56.00  4c. 

'Residence  only. 
All  instruments  installed  under  the  order  are  to  be  efficient,  long-distance  tele- 
phones on  metallic  circuits,  connected  with  the  central  office  or  exchange  by 
private  wires;  extension  telephones  on  the  same  line  and  within  the  same 
building  will  be  furnished  at  $1  per  month,  and  the  schedule  rate  for  calls,  no 
charge  being  made  for  installation ;  original  installation  without  cost  to  the 
subscriber.  The  order  covers  a  period  of  five  years,  during  which  time  the 
company  agrees  that  it  will  not  increase  the  charge  to  subscribers  for  tele- 
phone service.  The  company  agrees  to  maintain  uninterrupted  service  (ac- 
cidents, the  elements  and  action  of  the  authorities  excepted),  and  to  allow 
subscribers  pro-rata  rebate  for  all  interruptions  exceeding  forty-eight  hours, 
after  notice  in  writing.  Among  the  inducements  offered  the  company  prom- 
ises a  superior  system,  rapid  service,  new  instruments  and  first-class  modern 
equipment  throughout;  a  charge  of  $100  per  year  for  unlimited,  service,  with 
100  free  coupons  good  for  use  at  any  pay  station;  an  arrangement  with  mes- 
sage service  subscribers  by  which  they  receive  a  liberal  division  of  pay-statioa 
tolls;  a  private  line  residence  service  as  low  as  $30  per  year;  a  group-line  resi- 
dence service,  unlimited  calls,  at  $1  per  month.  A  statement  of  the  benefits  of 
a  five-year  order  for  unlimited  service  is  given.  It  shows  a  cost  in  that  time  of 
$450,  after  deducting  the  value  of  500  coupons  at  10  cents  each.  This,  the  state- 
ment represents,  means  a  saving  of  $750  to  the  subscriber  for  five  years'  ser- 
vice, as  compared  with  the  charge  made  by  the  existing  company  for  similar 
service. 


New  England  Notes. 


THE  ANNUAL  MEETING  of  the  West  End  Street  Railway  Company  will 
be  held  in  Boston  on  November  22. 

MR.  J.  H.  HALLBERG  is  the  designer  of  the  handsome  line  of  lamps  now 
on  exhibition  by  the  Standard  Thermometer  &  Electric  Company  at  the  Me- 
chanic Fair  in  Boston.  In  the  issue  of  November  12  it  was  stated  that  these 
lamps  w^re  designed  by  Mr.  L^pton.  Mr.  Upton  writes  to  say  that  this  is  not 
the  fact,  and  that  the  lamps  were  all  designed  by  Mr.  Hallberg,  the  electrician 
of  the  company. 

MOTOR-CARRIAGE  CONTESTS.— An  interesting  competition  between 
various  types  of  motor  carriages  took  place  at  the  Charles  River  Park,  Cam- 
bridge, on  the  afternoon  of  November  9,  under  the  auspices  of  the  Massachu- 
setts Charitable  Mechanic  Association.  Prizes  to  the  value  of  $1100  were  offered 
by  the  management,  and  a  large  number  of  people  witnessed  the  novel  spec- 
tacle, which  certainly  proved  to  be  a  very  interesting  attraction.  The  various  car- 
riages paraded  from  the  Mechanics  Building  to  the  park  and  then  around  the 
circuit  of  the  track,  passing  in  review  before  the  spectators.  In  the  parade 
were  vehicles  representing  the  electric,  steam  and  gasoline  methods  of  propul- 
sion. The  first  event  was  the  speed  contest,  a  two-mile  pursuit  race.  No  elec- 
trical vehicles  took  part  in  this  race,  which  was  won  by  the  De  Dion  gasoline 
tricycle  in  5  minutes  and  i  2-5  seconds;  the  Whitney  steam  carriage  came  in 
second.  In  the  brake-efficiency  contest  the  Rikcr  electric  carriage,  made  by 
the  Riker  Electric  Motor  Company,  of  Brooklyn,  took  the  first  prize,  stopping 
at  6  feet  i  inch,  the  Hayncs  gasoline  carriage  taking  second  prize.  The  next 
contest  was  as  to  manageability,  and  was  won  by  the  Dc  Dion  tricycle.  The 
Riker  electric  carriage,  which  was  4  feet  8  inches  wide,  did  some  excellent 
work  in  this  contest.  The  severest  test  of  all  was  the  hill-climbing  contest,  the 
Stanley  steam  carriage  leading,  followed  by  the  Whitney  steam  carriage.  The 
Rikcr  electric  carnage  reached  over  62  feet  in  three  trials,  the  Stanley  steam 
carriage  making  but  one  trial  on  a  rush,  and  covering  a  distance  of  So  feet  in 
4  3-5  seconds.     The  prizes  will  be  awarded  and  announced  later. 


Philadelphia  Notes. 


MR.  C.  W.  KENNEDY,  who,  joiTitly  with  Messrs.  Frank  A.  Pocock  and 
Ralph  Ashley,  invented  an  electric  vehicle  which  was  exhibited  at  the  Phila- 
delphia Electrical  Exhibition  last  June,  is  fitting  up  a  factory  at  3728  and  3730 
Mt.  Vernon  street,  this  city,  where  electric  carriages,  delivery  wagons  and 
launches  will  be  manufactured.    An  illustrated  description  of  this  vehicle  was 
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published  in  The  Electrical  World  of  June  25.  among  the  notes  of  the  elec- 
trical exhibition. 

THE  FRANKLIX  ELECTRIC  SUPPLY  HOUSE,  506-508  Cuthbert  Street, 
Philadelphia,  of  which  Mr.  H.  P.  Feister  is  proprietor,  is  sending  out  to  the 
trade  a  card  expressing  thanks  for  the  liberal  patronage  extended  to  this  new 
concern,  which  was  started  on  July  i  last.  The  enterprise  was  launched  with  a 
"few  wagonloads  of  goods,"  and  the  business  has  grown  to  such  an  e-xtent  in 
this  short  time  that  there  is  but  little  in  the  electrical  line  that  this  house  can- 
not supply.  It  has  made  arrangements  with  the  best  manufacturers  for  the  sale 
of  their  products. 

FR.\NKLIN  INSTITUTE.— At  the  stated  meeting  of  the  chemical  sec- 
tion of  the  Franklin  Institute,  held  on  the  evening  of  November  16,  Mr. 
George  D.  Burton,  of  Boston,  read  a  paper  on  "The  Burton  Electric  Process 
of  Unhairing  and  Tanning  Skins."  The  process  was  exhibited  in  practical 
operation  at  the  meeting.  On  the  evening  of  November  22  Mr.  A.  J.  Wurts 
will  read  a  paper  before  the  electrical  section  on  the  subject  of  "Lightning 
and  Lightning  Arresters,"  and  will  make  experimental  demonstrations,  and 
before  the  same  section,  on  the  evening'  of  December  13,  Prof.  Arthur  J. 
Rowland  will  read  a  paper  on  "Commercial  Photometers  and  Light  Standards." 

THE  ANNUAL  MEETING  of  the  Electrical  Trades  Association  was  held 
on  the  evening  of  November  4  at  Soulas'  Cafe  in  this  city.  An  excellent  bill 
of  fare  was  served,  and  an  enjoyable  and  profitable  time  was  spent  by.  those 
who  were  present.  The  entertainment  included  vocal  and  instrumental  music, 
and  remarks  were  made  by  several  gentlemen.  The  old  officers  were  unani- 
mously re-elected,  as  follows:  Charles  E.  Trump,  of  the  Novelty  Electric  Com- 
pany, president;  C.  M.  Wilkins,  of  Partrick,  Carter  &  VVilkins,  vice-president; 
VV.  H.  Hollar,  secretary  and  treasurer;  Miss  E.  A.  Symms,  assistant  secretary; 
Frank  D.  Sweeten,  A.  Bournonville  and  H.  G.  Kepler,  executive  committee. 
Other  gentlemen  present  at  the  meeting  and  dinner  were:  E.  W.  Wilkins,  of 
Partrick,  Carter  &  Wilkins;  G.  A.  and  G.  W.  Vallee,  of  Vallee  Brothers  &  Co.; 
H.  C.  Roberts,  of  the  H.  C.  Roberts  Electric  Supply  Company;  George  F. 
Klemm,  of  Klemm  &  Co.;  Frank  H.  Stewart,  of  Frank  H.  Stewart  &  Co.; 
I.  C.  Walker,  of  Walker  &  Kepler;  L.  P.  Clark,  of  L.  P.  Clark  &  Co.;  Win- 
ford  Lewis,  of  the  Novelty  Electric  Company,  all  of  Philadelphia,  and  A.  N. 
Palmer,  of  A.  N.  Palmer  &  Co.,  Baltimore. 

"THE  STATUS  OF  ELECTRICAL  INVENTION"  was  the  title  of  a  paper 
read  before  the  electrical  section  of  the  Franklin  Institute  on  November  8,  by 
Mr.  William  A.  Rosenbaum,  patent  solicitor,  of  New  York.  The  speaker  treated 
the  question  somewhat  from  the  standpoint  of  the  patent  lawyer  in  that  he 
adapted  the  technical  meaning  of  the  word  "invention"  instead  of  its  popular 
meaning.  Each  of  the  main  branches  of  the  science  of  electricity  was  taken 
up  in  turn,  and  the  inventions  therein  referred  to  and  described  which  have 
been  responsible  for,  or  have  directed  the  lines  of,  its  development.  Thus,  in 
the  building  up  of  a  branch  of  the  art,  certain  inventions  appear  from  time  to 
time,  from  which  spring  new  lines  of  development  or  improvement,  and  these, 
which  the  speaker  termed  the  "milestones  in  the  progress  of  invention,"  were 
briefly  described  and  the  proper  places  in  the  art  located.  This  ihaterial  will 
no  doubt  be  useful  to  future  investigators.  The  paper  closed  with  the  prophecy 
that,  "wireless"  telegraphy  now  being  a  fact,  we  shall  ere  long  be  able  to  tele- 
phone without  wires,  have  electric  lights  without  wires,  ride  in  electric  cars 
propelled  by  electricity  delivered  thereto  from  a  st,ationary  dynamo  without 
connecting  wires,  and  transmit  electric  power,  in  general,  without  wires. 

Buffalo  and  Niagara  Falls  Notes. 

IT  IS  EXPECTED  that  the  new  electric  power  house  in  Buffalo  to  be  used 
for  lighting  the  city  will  be  started  up  in  a  small  way  during  the  week.  Prob- 
ably a  single  arc-light  circuit  will  be  tried  at  the  start. 

THE  NIAGARA  power  current  is  reported  to  have  weakened  at  Lockport 
one  day  this  week,  so  that  Ihc  cars  and  lights  threatened  to  wait  a  while,  but 
without  explanation  the  current  resumed  full  force  after  a  little  time.  It  is  re- 
ported that  something  went  wrong  at  the  power  house  end  of  the  linei  although 
there  was  no  interruption  in  Buffalo.  In  fact,  this  line  has  been  operated 
practically  without  trouble  since  the  time  it  was  inaugurated. 

THE  ENTIRE  PLANT  of  the  Niagara  Power  Company's  system,  from  the 
discharge  of  the  tail-race  of  the  wheel-pit  to  the  further  extremity  of  the  wires, 
ia  »aid  to  have  cost  about  ^7,000,000.  The  50,000  horse-power  reported  to  be  now 
in  use  i«  about  twice  the  actual  amount,  all  but  a  very  small  amount  of  the 
power  being  used  in  the  operation  of  new  factories  and  trolley  plants.  This 
does  not  include  the  10,000  horsc-powcr  in  use  at  the  Schocllkopf  plant  in  the 
gorge  at  Niavara. 

t  IlIONE    COMPANY,    of    BulTalo,    is    making    a    long 

jbA'ay*  for  the  burying  of  its  wire  service  in  the  city. 

■^  to  lake  up  the  burying  of  the  wires,  and  it  was 

'r%  of  the  city,  but  it  is  now  many  miles  ahead 

.i\  .-il,''iit   ^o.tjoo  feet  of  ducts  during  the  scanon 

I  ■>  that  the  company  is  expending  all 

!  other  classes  of  improvements.    The 

IS  the  new  work  done  by  the  company  in   the 

.    York.     Not  only  are  the  towns  along  railroad 

i  .  ■  ,  .1    to   another.    The 

€,;  ,  between  Rochester 

III ..  (Jgdcnsburg,  u>  the 

I,  new    tfiwns   in    Wyoming    and 

I  'iiraginK  part  of  Ihik  latter  work 

'    (inancint  condiiioii  ot  the  rural  districts,  which  have 

;r  titit  a  promising  condition.     If  the  (arming  districts 

''    not   only   s'i'ti    be  covered   with   a   network   of 

ri   in   the  agrK'iiliural  press  (or  farm  telephones 


can  War,  with  Handy  Atlas  Maps,"  and  now  extends  a  cordial  invitation  tc^ 
those  handling  or  using  American  Circular  Loom  iiexible  conduit,  Boston 
Electroduct  steel  tube,  Gordon  or  Law  primary  batteries,  Wel'sbach  or  New 
Era  electric  gas  lighters  or  Standard  knife  switches  to  call  at  his  office  and 
secure  a  copy  of  this  excellent  work.  • 

St.  Louis  Notes. 


REMOVING  POLES  FROM  THE  STREETS.— The  Missouri  Edison  Elec- 
tric Company  has  a  force  of  men  at  work  removing  1500  poles  from  the  streets 
of  St.  Louis.  All  trace  of  the  old  overhead  wires  of  the  company  will  soon  be 
removed. 

PROPOSED  MUNICIPAL  ELECTRIC  LIGHT  PLANT.— It  is  probable 
that  the  Board  of  Public  Improvements  v.ill  send  an  ordinance  to  the  Munici- 
pal Assembly,  providing  for  a  municipal  electric  light  plant.  President  McMath 
has  expert  assurances  that  such  a  plant  could  be  erected  by  January  i,  1900, 
when  the  present  contract  expires.  The  board  is  forced  to  this  alternative  by 
the  persistency  of  the  Council  in  filing  bills  for  letting  a  lighting  contract. 
If  the  Council  turns  down  the  municipal  ordinance,  theti  the  board  will  have 
to  let  a  temporary  contract. 

PEOPLE'S  RAILWAY  SALE.— The  decree  in  the  suit  of  Louis  M.  Rumsey 
et  al^  against  the  People's  Railway  Company  was  approved  and  ordered  filed 
by  Judge  Wood  in  the  Circuit  Court  last  week.  The  indebtedness  of  the  de- 
fendant company  is  set  forth  as  follows :  Taxes  and  assessments,  $24,453,72 ; 
first  and  second  bond  issues,  aggregating  $200,000;  coupons  on  third  mortgage 
bonds;  special  tax,  $15,000.  Charles  C.  Mafifit  is  appointed  special  commissioner 
and  is  ordered  to  receive  no  bid  for  less  than  $200,000.  The  proceeds  of  the 
sale  will  be'  devoted  to  the  payments  of  costs  of  court,  taxes,  coupons  and 
principal  of  third  mortgage  bonds.  What  remains  goes  to  the  heirs  or  assigns 
of  the  defendant  company.  Mr.  Maffit  is  directed  to  sell  the  road  in  sixty- 
days. 

FIGHTING  THE  JULIAN  LAW.— The  St.  Louis  &  Suburban  and  St. 
Louis  &  Meramec  River  Railroad  companies  made  return  to  the  petition  for  a 
writ  of  injunction  filed  a  few  days  ago  in  the  Circuit  Court.  The  petition  for 
an  injunction  was  filed  by  the  Cass  Avenue  &  Fair  Grounds  Railway,  bas- 
ing its  claim  upon  the  "Julian  law,"  approved  April  9,  1895.  The  defendants 
in  their  answer  say  the  "Julian  law  is  null  and  void,"  and  cite  the  statutes. 
The  answer  also  accuses  the  plaintiff  of  having  acted  in  bad  faith,  and 
not  according  to  the  principles  of  equity,  and  therefore  the  defendants  were 
precluded  from  obtaining  a  temporary  or  permanent  writ  of  injunction  even 
if  the  Julian  law  be  valid.  The  answer  is  long,  and  recites  other  insrances  of 
confliction  between  the  Julian  law  and  the  constitution.  Thus  far,  the  de- 
fendants allege,  they  have  expended  $5,839.86  in  the  laying  of  tracks  and  con- 
struction along  four  squares  on   Fourth   Street. 


Pacific  Coast  Notes. 


THE  PRINEVILLE  (OREGON)  TELEPHONE  COMPANY  is  expecting 
to  extend  its  lines  to  The  Dalles,  via    Antelope  and  Sherar's  Bridge. 

THE  MARKET  STREET  RAILWAY  COMPANY,  San  Francisco,  has 
filed  a  petition  to  be  permitted  to  use  electricity  on  several  streets  which  it 
now  covers  with  a  horse-car  system.  Some  changes  may  have  to  be  made 
in  the  routes,  however,  to  avoid  double  tracking  in  the  wholesale  district. 

AN  OPPOSITION  TELEPHONE  COMPANY,  to  be  backed  by  Rudolph 
Spreckels,  who  recently  realized  a  million  or  more  by  selling  his  interest  in 
the  Hawaiian  Commercial  Company,  will,  it  is  reported,  be  established  in 
this  city.  The  story  goes  that  Mr.  A.  C.  Henncy,  a  Guatemalan  in- 
ventor, has  a  telephone  on  which  he  has  obtained  patents  in  several  European 
countries,  and  which  can  be  constructed  at  less  cost  than  the  Bell  instruments. 
Mr.  Sprcckels  denied  that  he  would  become  interested  in  a  company. 

MR.  L.  D.  TANDY,  a  representative  of  the  General  Electric  Company,  of 
Schenectady,  N.  V.,  has  been  in  Oakland,  Cal.,  for  several  weeks  studying 
the  Southern  Pacific  Railroad  Company's  local  and  suburban  system  of  hand- 
ling passenger  traf^c  in  connection  with  the  Oakland-San  Francisco  ferries- 
He  will  report  to  C.  P.  Huntington — who  favors  an  electric  System— as  to 
•the  feasibility  of  substituting  trains  of  electric  cars  for  the  present  trains 
drawn  by  steam  locomotives.  Local  officials  do  not  consider  the  prospects 
good  for  handling  tlie  heavy  traffic  by  electric  cars. 

MR.  J.  H.  THATCHER,  superintendent  of  the  Oregon  Telephone  &  Tele- 
graph Company,  recently  received  from  General  Manager  Sabin,  of  the  Sunset 
Telephone  Company,  instructions  to  take  inmiediatc  steps  to  connect  nil  of 
the  towns  in  Tillamook  and  Clatsop  counties  with  the  I'acific  Coast  system, 
controlled  by  the  Sunset  Company.  About  125  miles  of  new  pole  lines  must 
be  built,  and  6000  poles  will  be  required.  The  new  line  will  probably  be  ex- 
tended via  Forest  Grove  and  North  Yamhill  to  Nehalern,  mm  ihenee  up  and 
down    the   coast   to   Astoria   and   Tillamook.     Preliminary    work    will    be   begun 


Canadian  Notes. 


Chicago  Note. 

MK.    (;KOnOF;   W.    PATTKRSOV.    1539   MarMtiniv   Hullding,    Cliicngo.    re- 
•Tit  a  great  demand  for  hU  "Jubilee  Souvrnlr;  IlJAtory  of  the  9paai>hAmef)> 


A  BY-LAW  lo  provide  $6000  (or  the  pnrchnsc  of  nn  electric  light  plant  fni 
the  town  of  Acton,  Ont.,  ban  received  the  sanction  of  the  rnlepaycrs.  Arrannc- 
mcnts  will  be  made  immcdinlcly  for  the  installation  of  (he  plant. 

THE  ELECTRIC  STREET  RAILWAY  COMPANY  of  Toronto.  Ont.. 
hm  decided  to  ninkc  nn  experiment  In  the  maltcr  of  snmkin'g  curs,  and  wilt 
run  cnri  on  certain  linos  during  certain  hours  of  the  ilay  in  which  smokers 
will  be  allowed  full  privileges. 

TN  THE  CITY  (iV  HALIFAX,  N.  S..  n  spcrinl  cnmniitice  has  been  obtain 
ing  information  ai  to  tttr  iidviinbiWly  of  (lie  city  undrrtnking  its  own  street 
liifliting,  and  ns  a  result  ibc  city  electrician  nnd  cnKtneer  luivc  been  jn*tlruclcd 
to  prepare  plans  and  invllc  lenders  for  n  suitable  plant. 

SEALED  TENDERS  will  be  received  by  the  Drrarlmcnt  of  Railways  and 
C'nnaU  nt  Oltnwa,  until  November  31,  for  the  conilrurtion  of  a  power  bouse 
and  the  installation  nf  clrclrlcnl  power  (or  nperaling  the  lucks,  bridKCH  and 
other  slruclurcs  u(  the  Suulangct  Canal,  and  fur  lighting  the  conal  throughout. 
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PROF.  J{.  B.  OWENS,  the  new  professor  in  charge  of  the  electrical  depart- 
ment of  McGill  University,  Montreal,  is  introducing  a  new  feature  which  will 
be  of  great  value  not  only  to  the  students  but  will  also  confer  'great  benefits 
,  upon  the  general  public.  This  will  be  a  standardizing  laboratory.  There  will 
be  a  room  devoted  to  high-potential  machinery,  where  a  voltage  of  200,000  will 
be  obtainable.  There  will  be  machines  of  the  various  types,  and  new  types  of 
high-tension  transformers  and  alternating-current  machinery  are  being  installed. 

WITHIN  another  year  Quebec  city,  it  is  said,  will  be  one  of  the  best  lighted 
cities  in  the  world.  It  will  have  no  less  than  three  companies  converting  water 
powers  in  the  vicinity  into  electricity.  They  will  be  the  Montmorency  Falls 
Company,  the  Chaudiere  Company,  now  in  course  of  formation,  and  the 
Jacques  Cartier  Water  Power  Company,  which  has  already  commenced  to  build 
at  the  falls  of  Jacques  Cartier  River  in  Valcartier,  some  18  miles  from  the  city 
of  Quebec.  This  company  will  also  build  large  pulp  and  paper  mills  at  the 
falls. 

THE  MOST  startling  offer  for  the  supply  of  electric  power  yet  made  in  the 
city  of  Toronto,  Ont.,  was  among  the  tenders  received  by  the  Board  of  Control 
of  that  city  this  week.  A  company  has  put  in  a  tender  to  light  the  city  streets 
and  supply  energy  for  manufacturing  purposes  at  the  rate  of  ic.  per  horse- 
power per  hour.  Its  capital,  it  states,  will  be  $5,000,000,  and  when  the  dividends 
reach  10  per  cent,  it  offers  to  light  the  streets  at  cost  price.  It  will  also 
establish  a  manufactory  of  electrical  supplies,  and  the  pro6ts  of  this  will  come 
under  the  same  agreement. 

OFFICIAL  OPENING  OF  THE  TRANSMISSION  PLANT  of  the  Cata- 
ract Power  Company  of  Hamilton,  Limited.— On  Saturday,  November  12,  the 
formal  opening  of  the  20,000-volt,  35-mile  power  transmission  system  between 
Decew  Falls  and  Hamilton,  Ont.,  was  celebrated  by  a  visit  of  the  officers, 
engineers,  stockholders  and  visitors  from  Hamilton  and  neighboring  places  to 
the  power  house.  The  party  numbered  about  200.  After  inspecting  the  system 
refreshments  were  served  in  the  wheel  and  generator  room.  The  toasts  and 
speeches  evidenced  a  strong  local  patriotism  and  pride  in  this  Canadian  de- 
velopment of  Niagara  power,  for  such  it  really  is.  On  the  return  the  party 
^sited  the  step-down  transformer  station. 


General  IFlews. 


The  Telegraph  and  Telephone. 


GREENSBURG,  KY.— The  Green  Ccunty  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $3500. 

KENTON,  OHIO.— The  Kenton  Telephone  Company,  with  $30,000  capital, 
bas  been  incorporated  to  operate  a  telephone  system  from  Kenton  to  Marion, 
Mar>-sville,  Bellefontaine,  Wapakoneta  and  Lima.  The  incorporators  are  Ed. 
L.  Barber,  James  S.  Brailey,  J.  C.  King,  C.  E.  Guilford  and  Horton  Park. 

SUFFOLK,  VA.— A  charter  has  been  granted  to  the  Isle  of  Wight  Telephone 
&  Telegraph  Company.  It  authorizes  the  erection  of  a  telephone  line  between 
Suffolk  and  Smithfield.  It  will  connect  here  with  the  Southern  States  Tele- 
phone Company.  The  officers  are:  J.  W.  Thomas,  Smithfield,  president;  J.  U. 
Burgess,  Suffolk,  vice-president;  J.  W.  Holloday,  Smithfield,  secretary  and 
treasurer;  W.  N.  McAnge,  Suffolk,  general  manager. 

COLUMBUS,  OHIO.— The  Ohio  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $100,000.  The  incorporators  are  Messrs.  R.  E.  Jones, 
T.  A.  Simons,  David  C.  Beggs,  F.  D.  Simons,  Howard  Park,  Captain  L.  D. 
Myers  and  William  C.  Orr.  The  corporation  is  formed  for  the  purpose  of 
constructing,  building  and  acquiring  in  the  State  of  Ohio  and  elsewhere  lines 
of  telephone  and  carrying  on  the  telephone  business.  The  main  office  of  the 
company  will  be  located  in  Columbus. 

CANANDAIGUA,  N.  Y.— The  Empire  State  Telephone  Company  has  aban- 
doned several  of  its  lines  in  this  county,'  taking  out  the  instruments  from  a 
number  of  offices  and  cutting  the  wires.  The  offices  thus  closed  are  Bristol, 
Bristol  Centre,  East  Bloomfield,  West  Blocmfield,  Bristol  Springs,  Naples, 
Honeoye,  Reed  Corners,  Rushville,  Miller  Corners,  Middlesex  and  Vine  Valley. 
This  actio.1,  it  is  stated,  was  taken  to  avoid  litigation  with  certain  farm  owners 
along  the  roads  through  which  the  company's  poles  are  erected  and  wires 
strung. 

Electric  Light  and  Power. 


SANTA  FE,  N.  M. — An  electrical  generating  plant  is  to  be  built  at  Cochiti 
to  be  run  by  water  power,  and  which,  it  is  thought,  will  supply  the  entire  camp 
with  power. 

CAMDEN,  N.  J.— The  Citizens'  Light,  Heat  &  Power  Company  has  been 
incorporated  to  manufacture  electricity  for  light,  heat  and  power.  Capital,  $icx),- 
000.  Incorporators:  Andrew  S.  Scull  and  Joachim  R.  Moon,  of  Camden,  N.  J.; 
Wesley  Bartine,  Philadelphia. 

ROCHESTER,  N.  Y.— Papers  incorporating  the  Rochester  Electric  Service 
Company  of  Rochester  have  been  filed  with  the  Secretary  of  State.  The  new 
concern  is  capitalized  at  $1000.  Its  objects  are  stated  to  be  to  manufacture 
electricity  for  light,  heat  and  power  in  Rochester.  The  directors  for  the  first 
year  are:  John  W.  Cook,  Jr.,  Frederick  Fish,  Miner  S.  Horton,  George  B. 
Newman,  all  of  Rochester. 

TRENTON,  N.  J.— The  movement  for  the  formation  in  Trenton  of  a  new 
electric  light  company,  with  a  plant  to  be  operated  by  the  waters  of  the  Dela- 
ware through  the  erection  of  a  dam  on  the  Pennsylvania  side  of  the  river,  is 
being  pushed  successfully  forward,  and  has  reached  that  state  of  development 
which  means  the  absorption  of  the  existing  electric  light  comp.iny.  Colonel 
A.  R.  Kuser  is  one  of  the  active  men  in  the  new  company  now  being  formed. 

The  Electric  Railway. 


on  motion  of  N.  S.  Bentley,  attorney  for  Receiver  Tidman,  allowing  the  closing 
of  the  entire  road  until  the  completion  of  the  pavement  in  East  Bridge  Street. 

MIDDLETOWN,  N.  Y.— The  Middletown-Goshen  Traction  Company  has 
passed  into  the  hands  of  a  receiver.  W.  B.  Royce,  of  this  city,  was  appointed 
sole  receiver  of  the  company  by  Judge  Roger  A.  Pryor.  It  is  a  voluntary  dis- 
solution on  the  part  of  the  company,  the  application  being  made  by  President 
McKeige. 

JERSEY  CITY,  N.  J.— Mayor  Hoos  has  signed  an  ordinance  granting  a 
franchise  to  the  North  Hudson  County  Railway  Company  to  operate  the  cars 
on  the  Grove  Street  line,  connecting  Jersey  City  with  Hoboken,  with  elec- 
tricity, instead  of  horse-power.  The  franchise  is  perpetual,  and  the  company 
agrees  to  pay  the  city  $600  a  year. 

MIDDLEBORO,  MASS.— Another  street  railway  company  is  being  formed 
to  build  a  road  to  connect  the  New  Bedford,  Middleboro  &  Brockton  line, 
through  Lakeville  and  East  Taunton,  with  Taunton.  It  will  be  known  as  the 
Taunton  &  Middleboro  Street  Railway  Company,  with  capital  stock  of  $55,000. 
The  route  selected  is  from  Middleboro  town  house,  through  Precinct  village 
to  East  Taunton,  to  the  terminus  of  the  East  Taunton  street  railway  in  that 
village. 

PERTH  AMBOY,  N.  J.— The  municipal  authorities  have  granted  a  franchise 
for  the  construction  of  a  trolley  road  to  run  through  the  city.  It  is  the  pur- 
pose of  the  projectors  of  the  company  to  form  connections  with  the  Consoli- 
dated Traction  Company  by  which  direct  communication  with  the  surrounding 
country  can  be  had.  The  officers  of  the  company  are:  President,  Leonard 
Lewisohn;  vice-president,  C.  J.  Wittenberg;  secretary  and  treasurer,  J.  C. 
McCloy. 

Legal  Notes. 


FREIGHT  ON  STREET  RAILWAYS.— Judge  Prentice  of  the  Superior 
Court  at  Hartford,  Conn.,  on  November  8  denied  the  application  of  the  city  of 
Hartford  for  an  injunction  to  restrain  the  Hartford  Street  Railway  Company 
from  transporting  freight  through  the  streets  of  the  city.  The  judge  says  that 
this  right  was  granted  in  the  legislative  act  on  street  railroads  adopted  in  .1893, 
that  act  reading  that  street  railways  may.  transport  persons  and  property,  in- 
cluding merchandise. 

THE  ENCLOSED  ARC  L.\MP.— Following  is  a  copy  of  the  final  decree  of 
Judge  Lacombe,  of  the  United  States  Circuit  Court  for  the  Southern  District  of 
New  York,  dated  November  s,  in  the  case  of  the  Marks  Enclosed  Arc  Light 
Company,  complainant,  against  the  Electric  Construction  &  Supply  Company, 
Fred.  A.  Kinsman  and  Charles  E.  Rocap,  defendants,  and  in  favor  of  the  com- 
plainants: 

L'pon  the  annexed  consent  and  the  bill  of  complaint  herein,  and  the  de- 
fendants having  settled  with  the  complainant  for  the  profits  heretofore  realized 
by  the  defendants  from  the  manufacture  (but  not  from  the  use)  of  the  lamps 
made  by  them  and  for  all  damages  heretofore  realized  from  the  sale  (but  hot 
from  the  use)  of  the  said  lamps  heretofore  made  by  the  said  defendants  and  for 
the  costs  and  disbursements  of  this  action,  it  is  ordered,  adjudged  and  decreed: 

1.  That  the  complainant,  Marks  Enclosed  Arc  Light  Company,  is  a  corpora- 
tion duly  organized  and  existing  under  and  in  pursuance  of  the  laws  of  the  State 
of  New  York,  and  is  the  owner  of  United  States  letters  patent  No.  520,996,  granted 
to  Louis  B.  Marks  and  Clarence  Ransom  for  certain  improvements  in  electric 
arc  lamps,  dated  .lune  s,  1S94,  and  of  all  the  exclusive  rights  therein  and  there- 
by granted  and  secured. 

2.  That  the  said  United  States  letters  patent  No.  5^0,996  ^nd  claims  i  and  2 
thereof  are  good  and  valid  letters  patent. 

3.  That  the  defendants.  Electric  Construction  &  Supply  Company,  Fred  A. 
Kinsman  and  Charles  E.  Rocap,  confederating  with  others,  have  infringed 
and  have  caused  to  be  infringed  the  said  letters  patent  No.  520.996  and  claims 
I  and  2  thereof,  and  each  of  them,  by  making,  using  and  selling  electric  lamps 
known  as  the  "Kinsman"  lamps,  and  by  making  said  lamps  and  selling  them 
to  their  customers  for  use,  with  the  knowledge  and  intent  that  the  same  were 
to  be  used  in  infringement  of  said  letters  patent  No.  520,996,  and  in  infringe- 
ment of  claims  I  and  2  thereof,  and  with  the  knowledge  and  intent  that  their 
customers  in  using  the  said  lamps  would  practice  and  employ  the  methods  set 
forth  and  claimed  in  claims  I  and  2  of  said  letters  patent  No.   520,996. 

4.  That  an  injunction  issue  herein  directed  to  the  said  defendants.  Electric 
Construction  &  Supply  Company.  Fred.  A.  Kinsman  and  Charles  E.  Rocap, 
perpetually  enjoining  and  restraining  the  said  defendants,  their  officers,  em- 
ployees, agents,  servants,  clerks  and  attorneys,  and  all  persons  acting  under 
them  or  their  authority,  or  in  privity  with  them,  and  each  and  all  of  them, 
from  infringing  the  said  letters  patent  No.  520.996,  and  particularly  from  in- 
fringing claims  I  and  2  thereof;  and  from  making,  using,  selling,  offering  for 
sale,  or  causing  to  be  made,  used,  sold  or  offered  for  sale, 
any  electric  arc  lamps  embodying  or  employing  in  their  operation  or  use 
the  method  or  methods  set  forth  in  claims  I  and  i  of  said  letters  patent,  and 
from  making,  using,  selling  or  offering  for  sale,  or  causing  to  be  made,  used, 
sold  or  offered  for  sale,  any  electric  arc  lamp  like  or  substantially  like  the 
lamp  heretofore  sold  and  offered  for  sale  by  the  defendant  Electric  Construc- 
tion &  Supply  Company,  variously  described  by  the  defendants  as  the  "Kins- 
man" Lamp,  the  "Kinsman  ijo-Hour  Lamp"  and  the  "Kinsman  Long  Burn- 
ing Arc  Lamp. 


Personal  Notes. 


OSWEGO,   N.    Y— Oswego   will   have   no   streetcar   service   of  any   kind   for 
the  next  month  or  six  weeks.    Justice  Wright  at   Rome  has  granted  an  order 


MR.  R.  E.  INSKEEP  is  receiving  congratulations  on  the  fact  that  he  has 
been  appointed  general  manager  of  the  Akron  Electrical  Manufacturing  Com- 
pany, of  Akron,  Ohio.  Mr.  Inskcep  has  been  doing  good  work  for  the  com- 
pany for  some  time,  and  well  deserves  the  promotion. 

MR.  W.  F.  D.  CRANE,  of  the  Porto  Rico  Construction  Company,  is  at 
present  in  New  York  on  a  business  trip.  Mr,  Crane  is  enthusiastic  over  the 
electrical  possibilities  of  Porto  Rico,  and  says  that  much  work  in  the  line  of 
electric  railways  and  power  transmission  will  shortly  be  undertaken  there. 
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MR.   CYRUS  O.   BAKER,  JR.,  is  so  well  known  to  readers  of  The  Elec- 
TRICAZ,  World   that  a  reproduction  here  of  his  latest   photograph   and  a  few 

words  regarding  him  will  be  wel- 
come to  many.  Mr.  Baker  was 
born  in  Newark,  N.  J.,  on  Oc- 
tober 12,  1857,  and  acquired  his 
education  in  the  same  city.  He 
received  a  special  training  in 
metallurgy,  particularly  as  ap- 
plied to  the  rare  and  precious 
metals.  He  is  senior  member  of 
the  firm  of  Baker  &  Co.,  whose 
platinum  products  are  so  exten- 
sively used  in  the  electrical  arts 
and  industries,  especially  in  the 
manufacture  of  incandescent 
lamps.  This  firm  believes  that  it 
is  entitled  to  the  unique  distinc- 
tion of  being  the  only  refiner  of 
crude  platinum  on  this  hemi- 
sphere. Mr.  Baker  is  of  an  en- 
thusiastic nature,  and  believes  in 
the  advancement  of  all  legitimate 
means  to  promote  good  fellow- 
ship and  closer  community  of  in- 
terests among  those  engaged  in 
electrical  pursuits.  He  was  one  of 
the  incorporators  of  the  old  Electric  Club  of  New  York,  and  labored  faithfully 
in  its  behalf.  For  a  number  of  years  he  has  gratuitously  acted  as  master  of 
transportation  of  the  National  Electric  Light  Association,  and  in  the  fulfillment 
of  the  duties  of  this  position  has  made  for  himself  a  host  of  friends.  Mr. 
Baker  was  president  of  the  Electrical  Exhibition  Company,  which  conducted 
the  electrical  exhibition  at  Madison  Square  Garden  last  May,  and  is  a  member 
of  the  New  York  Electrical  Society,  the  Magnetic  Club  and  the  American 
Institute  of  Mining  Engineers. 


Cyrus  O.  Baker,  Jr. 


Obituary  Note. 

MR.  LATIMER  CLARK,  the  well-known  electrical  engineer,  died  suddenly 
at  his  residence  in  Twickenham,  London,  on  the  morning  oi  October  30.  Mr. 
Clark  was  born  at  Gre-t  Marlow  on  March  10,  1822,  and  was,  therefore,  seventy- 
six  years  of  age  at  the  time  of  his  death.  He  is  known  to  the  electrical  fra- 
ternity all  over  the  world  mainly  through  his  connection  with  submarine  tele- 
graph enterprises  and  the  construction  of  submarine  cables.  He  introduced 
many  improvements  in  the  English  telegraph  system,  and  in  1S60  a  report  by 
him  on  the  subject  of  underground  telegraph  wires  was  prepared  and  was  em- 
bodied in  the  government  report  on  the  subject  in  1861.  In  i860  he  was 
nominated  a  member  of  the  committee  jointly  appointed  by  the  government 
and  the  Atlantic  Cable  Telegraph  Company  to  inquire  into  the  whole  subject 
of  submarine  telegraph  cables.  His  work  in  this  connection  was  very  valuable 
and  embodied  the  researches  and  experiments  that  had  been  made  up  to  that 
date.  In  the  same  year  he  went  into  partnership  with  Sir  Charles  Bright  and 
for  ten  years  after  carried  on  extensive  work  in  the  construction  and  laying 
of  submarine  cables.  Mr.  Clark  was  the  inventor  of  the  well-known  standard 
cell  which  bears  his  name,  and  was  author  of  several  important  contributions 
to  scientific  literature.  His  "Elementary  Treatise  of  Electrical  Measurements" 
has  been  the  standard  work  on  this  subject  since  the  time  of  its  appearance,  in 
1868.  Mr.  Clark  was  a  fellow  of  the  Royal  Society  and  past  president  of  the 
Society  of  Telegraph  Engineers  and  Electricians,  having  held  the  office  of 
president  in  the  year  1875  before  the  change  of  name.  Mr.  Clark's  remains 
were  buried  on  November  3. 


XTcabe  anb  1[nbu8trial  Botes. 


THE  FOSTORIA  INXANDESCENT  LAMP  COMPANY  has  opened  an 
office  in  the  While  Building,  95-97  Liberty  Street,  New  York  City,  which  is 
in  the  charge  of  Mr.  H.  Slillion  Uaft  as  Eastern  representative.  This  will 
alw  be  the  Eastern  ofBce  of  the  Crousc-Tremainc  Carbon  Company,  of  Fos- 
toria,  Ohio. 

MR.  CHARLES  WIRT.  1028  Filbert  Street.  Philadelphia,  has  gecured  addi- 
lional  ^pacc,  which  will  be  devoted  to  the  manufacture  of  the  Wirt  rheostats. 
Theie  are  becoming  favorably  known  on  account  of  the  neat  appearance  which 
ihi-y  pre«rnl.  and  the  clone  graduation  made  possible  by  the  large  number  of 
■":       '      !'"'  to  the  peculiar  construction  used. 

II'    I     I  r.c,  API'LIANCES.— The  Case  Manufacturing  Company,  Columbus, 

l»ii;,  in  inuing  ill  latest  catalnguc  of  hoisting  appliances,  calls  atlcnlion   to 

the  latest   design   of  its  thrcc-molor  electric   traveling   cranes  and    locomotive 

'''a'i"n»  "'  which  are  illuslrntcd.    The  Ihrec-molor   (raveling 

.id.irited  for  power  houses,  railroad  creeling  shops  and  foun- 

y   lilting   is   necessary.    The   catalogue   contains   a   brief   dc- 

•tripijon  tit  ihr*'-  lyprs  of  cranes. 

THE  .SiriU.UY  KI-KCTKIC  COMPANY.  .Shclhy.  Ohio,  tiafi  mndc  nn  nr. 
f-inKMnrnt  w,,-l,  ihc  L.  M,  Hiimsey  MnnufacturinK  Compnny.  of  .St.  Louiii,  Mo., 
r.y  v.[.i<li  a  %u,f\t  oi  "Shclhy"  Inmp*  wHI  be  carried  in  St.  Louin,  nnd  the  Inrgc 
rorp»  of  (ravclinft  rrprcientativci  o(  Ihc  U.  M.  Rumiiry  Munufacluring  Com- 
pany will  offer  it  for  ulc  in  all  part*  of  the  Wc»t  and  Sotithwc«t.  An  Ihii  com- 
pany i«  one  ot  (he  large*!  jobbing  houRci  in  ihc  country  and  had  a  wide 
ri-putaiioh  (or  hindllng  nothing  but  high-grndr  articled,  bolh  partlcii  ton- 
"'        '       "'  ^ion   have  rca«on  to  be  congrnlulated,  a«  the  flrrnngc- 

-  meant  for  atartlng  a  large  trade  in  thi*  lamp  ihroiigh- 
•  ■  ■   •  ..-/, 

THK  DIAMOND  MRTRR  COMPANY.  Peoria.  III.,  han  mailed  to  ihe 
tra-Ir  ;,  ,irfui£.r  i»-t(,r  ,<...»!, n.ng  th«  anoounccmcnt  that  It  ha«  purchaicd  all  ».l 


the  machinery,  stock  and  material  of  the  Diamond  Electric  Company,  and  will 
continue  the  manufacture  of  ScheefTer  wattmeters  and  ScheefTer  transformers, 
aiming  to  netain  the  quality  and  high  efficiency  for  which  these  instruments 
are  known.  The  new  company  states  that  it  has  no  connection  whatever  with 
the  Diamond  Electric  Company,  and  is  prepared  to  promptly  fill  all  orders  for 
its  meters  and  transformers.  The  officers  of  the  new  company  are  E.  H. 
Couch,  president;  A.  B.  Fink,  secretary  and  manager;  W.  F.  iTeyle,  treasurer; 
G.  A.   Scheeffer,  superintendent. 

THE  B.  F.  STURTEVANT  COMPANY,  Boston,  Mass.,  in  its  October 
Bulletin— F— brings  prominently  to  the  notice  of  the  electrical  trade  the  prin- 
cipal features  of  its  direct-current  motors  and  generators.  These  machines  are 
of  the  bipolar  and  multipolar  types,  and  of  medium  speed.  In  the  motors,  the 
bipolar  machines  are  made  in  seven  sizes,  ranging  in  capacity  from  i  to  15 
horse-power;  the  multipolar  motors  are  made  in  nine  sizes,  ranging  from  9  to 
125  horse-power.  The  bipolar  generators  are  made  in  seven  sizes,  ranging 
from  I  to  12M  kilowatts,  and  the  multipolars  from  7J^  to  80  kilowatts,  nine 
sizes  of  the  latter  type  being  listed.  These  machines,  as  illustrated  in  the  bul- 
letin, have  the  appearance  of  being  massive  and  compact,  and  are  evidently 
well  designed. 

THE  SCHMIDT  &  BRUCKNER  ELECTRIC  COMPANY,  211  Greenwich 
Street,  New  York  City,  reports  that  it  is  receiving  many  orders  from  all  parts 
of  the  country  for  its  new  adjustable  telephone  arm,  which  is  described  and 
illustrated  elsewhere  in  this  issue.  The  company  is  branching  out  into  many 
specialties,  both  as  regards  interior  and  exchange  apparatus,  and  invites  an 
inspection  of  its  products  and  its  manufacturing  facilities  for  turning  out  fine 
work.  It  makes  a  specialty  of  selling  transmitters  separately,  and  reports  that 
the  demand  for  these  instruments  is  continually  increasing  on  account  of  their 
ability  to  withstand  the  wear  and  tear  of  telephone  service.  The  company 
states  that  it  will  be  pleased  to  send  a  sample  of  its  new  telephone  arm  or 
other  parts  to  any  one  desiring  to  investigate  its  apparatus.  A  copy  of  a  hand- 
some "poster"  will  be  mailed  on  application  to  the  company. 

A  NEW  SECTIONAL  CONDUCTOR  RAILWAY  SYSTEM.— That  the 
closed  conduit  sectional  conductor  railway  system  is  to  lind  a  successful  field 
seems  to  be  the  growing  opinion  among  the  manufacturing  companies.  The 
Johnson  Company,  of  Lorain,  Ohio,  is  working  steadih'  in  this  line,  as  is 
evidenced  by  patent  No.  613,794,  issued  November  8,  189S,  to  W.  M.  Brown 
and  assigned  to  this  company,  this  patent  covering  improvements  on  the 
previous  designs  of  the  same  inventor.  The  switch  as  described  is  operated  by 
an  electromagnet  carried  on  the  car,  the  switch  obtaining  a  frictionless  pivot 
by  floating  on  mercury  and  giving  a  double  break  on  opening,  one  between  the 
switch  and  the  contact  rail  and  the  other  between  the  switch  and  a  mercury 
terminal.  One  end  of  the  switch  mechanism  is  grounded  in  the  open  position, 
so  that  should  a  connection  or  an  arc  be  held  across  the  openings  the  fuse 
supplying  that  switch  would  be  blown. 

THE  CHICAGO  RHEOSTAT  COMPANY,  1649-1650  Marquette  Building. 
Chicago,  has  just  issued  a  very  complete  and  handsomely  gotten-up  catalogut- 
of  its  manually-operated  and  self-starting  motor  rheostats  and  dynamo  field 
rheostats.  Some  very  clear  half-tone  illustrations  of  the  various  types  of 
apparatus  produced  by  this  company  give  an  excellent  idea  of  their  construc- 
tion, which  embodies  interesting  electro-mechanical  features.  The  principal 
points  of  the  automatic  starter,  the  overload  starter,  the  plain  speed  regulator. 
the  automatic  speed  regulator  and  the  overload  speed  regulator,  are  pointed 
out.  and  the  self-starting  rheostats  are  similarly  treated.  The  catalogue  in- 
cludes a  very  comprehensive  telegraph  code  to  facilitate  ordering  by  wire,  and 
instructions  are  given  for  guidance  in  wiring  and  operating  the  apparatus. 
The  design  and  workmanship  of  this  company's  rheostats  are  the  result  of  sev- 
eral years'  experience  in  this  line  of  manufacture,  and  represent  the  most 
advanced  engineering  practice. 

THE  JULIUS  ANDRAE  &  SONS  COMPANY.  Milwaukee,  Wis.,  manufac- 
tures a  line  of  telephones  and  electrical  supplies  which  command  favor  in  the 
electrical  trades.  In  a  catalogue  just  issued  the  various  types  of  telephone  ap- 
paratus manufactured  by  this  company  are  illustrated  and  concisely  described. 
The  object  of  this  company  has  been  to  approach  as  nearly  as  possible  perfec- 
tion in  telephone  apparatus,  and  to  this  end  it  has  employed  busy  brains  and 
clever  fingers.  It  is  with  confidence,  therefore,  that  it  offers  fts  products  to  the 
trade  as  the  most  carefully  made  instruments  that  capital,  mechanical  skill 
and  energy  can  produce,  and  claims  that  Its  telephones  are  mechanically  and 
electrically  perfect.  Among  the  illustrations  presented  in  the  catalogue  are  the 
Andrac  standard  instruments  embracing  exchange  sets  of  various  designs.  Ions 
distance  desk  telephone  fitted  with  Ericcson  coal-grain  miciO])honc  and  double- 
pole  receiver,  long-distance  swinging  arm  desk  set,  and  intercommunicating 
acts.  The  Standard  No,  9— an  exchange  and  long-dist.nnce  instrument— is  fitted 
with  the  company's  improved  Andrae  carbon  transmitter  and  singlc-polc  re- 
ceiver. The  magneto  bells  arc  wound  to  40,000  ohms  for  bridging  service  and 
10,000  ohms  for  regular  exchange  service.  Besides  these  instruments  there 
arc  listed  and  illustrated  swilchboanls,  magneto  bells,  receivers,  extension 
bells,  testing  bcllN,  etc.,  and  a  complete  line  u(  telephone  line  construction 
Hiipplicn.     This  concern   i«  now  tn  its  thirly-ninth  year. 

THE  MONTAUK  MUI/n  PHASE  CABLE  COMPANY,  i»o  Mroudway. 
New  York,  Is  making  nn  exhibit  of  its  Interior  (herniostalic  electric  fire  cables 
at  the  exhibition  of  the  MosHachuiicttN  Charitable  Mechanic  Associatiun  now 
being  held  at  Boston.  Mr.  Lucinn  W.  Jcnnry,  who  wan  in  chnrKc  of  thii« 
company's  exhibit  nt  Ihc  Electrical  Show  at  Miulison  .Square  (larden  Inst  May, 
has  supervision  of  the  exhibit  in  Boston.  "The  Scientific  Australian,"  which 
is  published  in  Melbourne  and  Sydney,  AtiHtrnlin.  in  a  recent  ititue  gives  an 
iicrnimt  of  n  tent  in  Melbntirne  of  a  new  fiicalnrm  appurnlUH  in  whirh  the  Mon 
tauk  multiphaic  cable  wiit  uiicd.  The  conlinunUH  ilicrninslntir  properties  of 
Ihc  calilc  were  demonstrated  to  the  gical  nnlisfaclinn  of  tlioHc  wlio  witnessed 
the  trial,  and  Ihc  usefulness  of  this  cable  in  conjunction  with  the  apparatus 
tested  on  this  occasion  wiis  very  successfully  shown.  At  the  annual  con- 
vcnlion  of  ihc  InlernallonBl  Associnllon  of  Fire  Engineers,  which  was  held  in 
Si.  Louis  Inst  fHMobcr,  a  demnnstralion  was  made  by  Chief  Bosch,  superin 
Irndent  of  the  fire  alarm  Irlrgrnph  system  of  Newark,  N.  J.,  of  Ihc  application 
of  the  Monlnuk  ninlli|i)i(isr  nulomnlic  fire  dcleclivc  cable  to  the  auxiliary  firr 
alarm   system,     'Ihc  cxhihitiun,   it   is  said.  dcmnn<<li  ;i(rd   tn  ibc  ronvi-iilicin    thr 
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benefits  and  advantages  of  the  use  of  the  auxiliary  fire-alarm  system  in  con- 
junction with  the  fire  detective  cable.  It  was  shown  that  the  cable  is  abso- 
lutely and  solely  a  thermostat,  the  application  of  the  flame  of  an  ordinary  piatch 
thereto  causing  the  alarm  to  sound. 

COCHRANE  FEED  WATER  HEATERS  AND  PURIFIERS.— Among  the 
recent  sales  of  Cochrane  feed  water  heaters  and  purifiers  the  Harrison  Safety 
Boiler  Works,  Philadelphia,  report  the  following:  The  A.  I.  Root  Company, 
iSedina,  Ohio,  300  horse-power,  special;  Wapakoneta  (Ohio)  Electric  Light  & 
Power  Company,  425  horse-power;  Latrobe  Steel  &  Coupler  Company,  Melrose 
Park,  HI.,  1000  horse-power;  the  Monessen  (Pa.)  Steel  Company,  1250  horse- 
power; Fish  Brothers  Wagon  Company,  Racine,  Wis.,  500  horse-power;  Na- 
tional Tube  vVorks  Company,  McKeesport,  Pa.,  3000  horse-power;  Cherry 
Valley  Iron  Company,  Leetonia,  Ohio,  1750  horse-power;  Delaware  &  Hudson 
Canal  Company,  Olyphant,  Pa.,  2500  horse-power;  Edwardsville  (111.)  Electric 
Light  &  Power  Company,  150  horse-power;  Raritan  Copper  Works,  Perth  Am- 
boy,  N.  J.,  1000  horse-power.  Recent  sales  of  Cochrane  separators  include 
the  following:  George  V.  Cresson  Company,  Philadelphia,  7-inch  horizontal; 
Compania  Cervecera,  Toluca,  Mexico,  6-inch  horizontal;  Ashland  (Ky.)  Steel 
Company,  4-inch  horizontal;  A.  A.  Sanborn,  Boston,  lo-inch  horizontal;  Johns- 
town &  Gloversville  Gas  Company,  Gloversville,  N.  Y.,  one  3-inch  and  one 
4-inch  horizontal;  Simonds  Manufacturing  Company,  Chicago,  5-inch  vertical; 
United  States  Navy,  4-inch  horizontal;  Standard  Oil  Company,  Whiting,  Ind., 
three  6-inch  oil-ammonia;  Boston  &  Maine  Railroad,  two  6-inch  horizontal ; 
Massachusetts  Institute  of  Technology,  Boston,  S-inch  horizontal;  Barr  Pump- 
ing Engine  Company,  Boston,  s-inch  horizontal;  Beaver  Traction  Company, 
Beaver,  Pa.,  one  12-inch  and  one  5-inch  vertical;  George  F.  Blake  Manufac- 
turing Company,  Boston,  4-inch  vertical  and  one  3-inch  vertical;  Shenango 
Valley  Steel  Company,  New  Castle,  Pa.,  12-incli  horizontal;  Hoopeston  (111.) 
Electric  Company,  6-inch  horizontal;  Southern  Electric  Railroad  Company,  St. 
Louis,  Mo.,  j2-inch  horizontal ;  Chicago  Brass  Company,  Kenosha,  Wis.,  6- 
inch  vertical;  Mystic  (Conn.)  Electric  &  Gas  Lighting  Company,  s-inch  verti- 
cal; De  La  Vergne  Refrigerating  Machine  Company,  New  York  City,  5-inch 
horizontal  oil-ammonia. 

THE  ENCLOSED  ARC  LAMP.— It  was  not  until  Mr.  Louis  B.  Marks'  in- 
vention of  the  enclosed-arc  method  of  operation,  in  1S94,  and  his  elaborate  in- 
vestigations into  the  adaptation  of  carbons  for  this  purpose  that  the  closed-globe 
arc-lamp  problem  was  solved.  Then  there  were  no  enclosed  "lamps  in  general 
use  in  any  country  in  the  world.  To-day  they  are  extensively  used  in  every 
civilized  country  on  t|ie  globe.  They  have  not  only  displaced  the  old-style 
•pen-arc  lamps,  but  have  opened  up  new  fields  for  arc  lighting  which  could 
»ot  previously  be  filled  either  by  the  incandescent  lamp  or  by  the  open-arc 
lamp.    Within    the   brief    space   of   tour   years    this    new    industry    has    sprung 


up,  and  over  75,000  lamps  of  the  enclosed-arc  type,  all  designed  and  operated 
in  accordance  with  the  broad  claims  of  the  original  Marks  patent  (No.  520,996). 
June  s.  1894,  have  been  sold  in  this  country  alone.  Add  to  this  number  the 
many  thousands  that  have  been  sold  in  Great  Britain,  France,  Germany, 
Canada,  South  America,  etc.,  and  it  is  safe  to  say  that  over  100,000  of  these 
lamps  are  now  in  daily  use.  The  revolution  created  by  the  advent  of  the  en- 
closed-arc lamp  may  truly  be  said  to  be  unparalleled  in  electric-lighting  annals, 
not  even  excepting  the  incandescent  lamp  itself.  The  first  two  claims  of  the 
Marks  patent  No.  520,996  are  as  follows:  i.  The  method  of  operating  an  arc 
lamp  on  constant  potential  circuits,  which  consists  in  confining  the  arc  within 
an  enclosure,  restricting  practically  all  the  drop  of  potential  in  the  arc  circuit 
to  the  arc  and  continuously  maintaining  said  drop  at  a  point  which  prevents 
an  excessive  flow  of  current.  2.  The  method  of  operating  an  arc  lamp,  consist- 
ing in  confining  the  arc  within  an  enclosure  from  which  the  air  is  excluded  or 
to  which  it  has  difficult  access,  and  maintaining  a  long  arc  to  produce  a  larger 
than  normal  drop  of  potential,  whereby  an  arc  light  of  normal  intensity  may 
be  maintained  by  an  amperage  lower  than  normal.  In  The  Electrical  World 
of  October  29  last  was  published  a  brief  reference  to  the  decision  of  Judge 
Coxe  in  favor  of  the  Marks  Enclosed  Arc  Light  Company,  in  its  suit  against 
the  Washington  Mills  Company,  New  York,  which  used  General  Electric 
lamps,  and  among  the  legal  notes  in  this  issue  is  given  the  final  decree  of 
Judge  Lacombe  in  the  case  of  the  Marks  Enclosed  Arc  Light  Company  against 
the  Electric  Construction  &  Supply  Company,  Fred.  A.  Kinsman  and  Charles 
E.  Rocap,  in  favor  of  the  complainant. 

Business  Notices. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo- Engraving 
Company,  9-15   Murray  Street.   New   York   City. 

THE  BATTLESHIP  WISCONSIN  will  be  launched  in  San  Francisco, 
Saturday,  November  26.  The  official  train  carrying  State  officials  and  the 
christening  party  v»ill  start  from  Marinette,  Milwaukee  and  Chicago,  Saturday, 
November  19,  going  via  the  Chicago,  Milwaukee  &  St.  Paul  Railway.  Stops 
will  be  made  at  St.  Paul,  Tacoma,  Portland,  San  Francisco,  Los  Angeles  and 
Denver.  Pullman  palace  sleeping  cars,  dining  cars,  observation  cars  for  the 
exclusive  use  of  the  party  for  the  entire  trip,  under  the  direction  of  Mr.  Reau 
Campbell,  general  manager  of  the  American  Tourist  Association.  A  limited 
number  of  tickets  at  reduced  rates,  covering  all  expenses,  will  be  sold;  they  in- 
clude railway  and  sleeping  car  fares,  meals  in  dining  cars,  hotels,  carriages, 
etc.  For  details  address  the  American  Tourist  Association,  1124  Marquette 
Building,  Chicago. 


UNITED  STATES  PATENTS  ISSUED  NOVEMBER  8.  189S. 
[In  charge  of  \Vm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 
613,647.  INSULATOR  FOR  INCANDESCENT  ELECTRIC  LAMPS;  C.  W. 
Brown,  of  Boston,  Mass.  App.  filed  Dec.  15,  1897.  The  described  reversi- 
ble insulator  formed  of  non-conducting  material  internally  threaded,  hav- 
ing about  centrally  a  thickened  peripheral  ring,  and  at  either  side  thereof 
thinner  end  portions  projecting  longitudinally  from  and  of  less  diameter 
than  said  ring.     (This  patent  was  issued   November   i.) 

613,663.  CONNECTOR;  F.  E.  Case,  of  Schenectady,  N.  Y.  App.  filed  Aug.  5, 
J898.  As  a  new  article  of  manufacture,  a  terminal  having  a  longitudinal 
slot,  a  screw  and  a  pin  in  line  with  the  slot,  and  a  depression  in  the  back 
of  the  terminal  at  the  end  of  the  slot. 

ti3,669.  BRUSH  HOLDER;  A.  E.  Doman,  of  Elbridge,  N.  Y.  App.  filed 
Feb.  4,  1898.  In  a  brush  holder,  the  combination  of  a  frame  or  support 
provided  with  a  concave  socket  and  brush  clamp,  provided  with  a  convex 
projection  having  a  substantially  universal  movement  in  said  socket,  sub- 
stantially as  described. 

613,688.  ELECTRIC  SWITCH;  F.  A.  La  Roche,  of  New  York,  N.  Y.  App. 
Sled  Dec.  28,  1897.  In  an  electric  switch,  a  bridge,  plates  adapted  to  be 
connected  with  one  end  of  a  circuit,  a  pivot  carried  by  said  plates,  and 
carrying  said  bridge  and  provided  with  a  threaded  portion,  an  arm  work- 
ing on  said  bridge  portion  and  directly  connected  with  said  bridge,  where- 
by said  arm  moves  in  unison  with  said  bridge,  a  means  of  preventing  said 
pivot  from  turning  in  said  plates,  and  jaws  adapted  to  receive  said  bridge 
and  to  be  connected  with  said  circuit. 

613,705.  ELECTRIC  TIMING  RACE  APPAR.\TUS;  J.  I.  McDonald,  of  St. 
Joseph.  Mo.  App.  filed  Jan.  4,  >897-  A  racing  time  apparatus,  consisting 
of  a  dial,  a  main  hand  and  an  auxiliary  hand,  both  cooperating  with  the 
dial,  mechanism  for  actuating  said  hands,  electrical  devices  for  temporarily 
arresting  the  auxiliary  hand  and  separate  electrical  devices  for  stopping  the 
main  hand,  at  will,  substantially  as  described. 

613,708.  ELECTRIC  RAILWAY;  Jas.  F.  McLaughlin,  of  Philadelphia.  Pa. 
App.  filed  May  2,  1896.  In  an  elcctHc  railway,  an  exposed  circuit  terminal 
consisting  of  a  plug  in  the  roadbed,  composed  of  a  body  portion,  a  rc- 
Miovable  contact  face,  and  locking  mechanism  tor  holding  the  latter  against 
accidental  removal,  substantially  as  described. 


613,713.  TROLLEY-POLE  GUIDE-ROPE;  S.  R.  Parks,  of  Central  Falls. 
R.  I.  App.  filed  Aug.  4,  1897.  The  combination  of  a  flexible  tubular  rope, 
funnel,  trolley  wheel  and  pole,  substantially  as  described. 

613,732.  BICYCLE;  M.  J.  Steffens.  of  Chicago,  111.  App.  filed  Sept.  29,  1897. 
In  a  bicycle  or  similar  vehicle,  the  combination  of  a  pulley  having  a 
periphery  rounded  in  cross-section,  means  for  rotating  the  pulley,  a  driv- 
ing wheel  having  a  periphery  rounded  in  cross  section,  and  a  belt  cup- 
shaped  in  cross  section  running  around  the  periphery  of  the  driving  wheel 
and  between  the  wheel  and  the  ground,  whereby  leverage  is  obtained  and 
slipping  prevented,  substantially  as  described. 

613,735.  ELECTRIC  CIRCUIT  CONTROLLER;  N.  Tesia,  of  New  York. 
N.  Y.  App.  filed  April  19,  1898.  In  a  circuit  controller,  the  combination 
with  rigid  and  fluid  conductors  adapted  to  be  brought  intermittently  into 
contact  with  each  other,  thereby  making  and  breaking  the  electric  circuit, 
of  means  for  imparting  rotary  motion  to  both  of  said  conductors. 

613,744.  MECHANISM  FOR  HOLDING  TROLLEYS  TO  THEIR  WIRES; 
W.  R.  Weaver,  of  Covington.  Ky.  App.  filed  Oct.  9,  1897.  In  a  trolley, 
the  wheel  and  pivot  rod  and  holders,  each  having  an  arm  provided  at  its 
free  end  with  a  point,  these  points  extending  down  below  the  horizontal 
plane  of  the  immediate  adjacent  part  of  their  respective  arms,  and  adapted 
to  be  in  close  conjunction  when  the  arms  are  closed  together,  and  means 
for  causing  the  holders  to  unite  their  arms  above  the  conductor  wire,  sub- 
stantially as  described.  ^ 

613,778.  INDICATOR  SIGNAL:  P.  Rabbidge,  of  Sydney.  N.  S.  Wales.  App. 
filed  Feb.  i.  1897.  The  combination  with  a  permanent  magnet,  ot  a  soft- 
iron  armature  therefor,  consisting  of  two  parts,  one  of  which  is  attached 
to  one  pole  of  the  magnet  and  the  other  being  adapted  to  slide  through 
the  other  pole  of  the  magnet  toward  and  away  from  the  fixed  part,  a  button 
carried  by  the  outer  end  of  the  movable  part  of  the  armature,  an  electric 
coil  around  the  two  parts  of  the  armature  and  adapted  to  demagnetiie  the 
latter,  the  said  armature  parts  acting  as  a  core  for  the  said  coil,  and  means 
for  forcing  the  movable  part  of  the  armature  outwardly  when  the  latter  is 
demagnetized. 

613,794.  ELECTRIC  RAILWAY;  W.  M.  Brown,  of  Johnstown,  Pa.  App. 
filed  Jan.  22.  1898.  A  current  conveying  switch  having  a  normal  position  in 
which  it  is  connected  with  one  side  of  the  circuit,  and  a  temporary  position 
in  which  it  is  connected  with  the  opposftc  side  ot  the  circuit  and  with  the 
conductor  section. 
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^13,809.  METHOD  OF  AND  APPARATUS  FOR  CONTROLLING  MECH- 
ANISM OF  MOVING  VESSELS  OR  VEHICLES;  N.  Tesla,  of  New 
York,  N.  Y.  App.  filed  July  i,  1898.  The  combination  with  a  source  of 
electrical  waves  or  disturbances  of  a  moving  vessel  or  vehicle,  and  mech- 
anism thereon  for  propelling,  steering  or  operating  the  same,  and  a  con- 
trolling apparatus  adapted  to  be  actuated  by  the  influence  of  the  said  waves 
or  disturbances  at  a  distance  from  the  source. 

613,853.  ELECTRIC  REGULATOR;  W.  H.  Chapman,  of  Portland,  Me.  App. 
filed  March  24,  189S.  In  an  electric  regulator,  the  combination  of  a  sole- 
noid having  a  differential  winding  mounted  on  a  tube  or  cylinder  and  hav- 
ing its  magnetic  core  fitted  as  a  piston  to  said  cylinder,  a  passageway 
leading  from  one  end  to  the  other  of  said  cylinder,  and  means  for  closing 
said  passage  A-ay  to  a  greater  or  less  degree. 

•613,858.  CAP  FOR  ENCLOSED  ARC  LAMPS;  C.  E.  Harthan,  of  Lynn. 
Mass.  App.  filed  April  23,  1S98.  In  a  cap  for  the  cylinder  of  an  enclosed 
arc  lamp,  the  combination  of  a  flange  which  rests  on  the  top  of  the  cylinder, 
a  second  flange  situated  below  the  first,  a  hub  connecting  the  two  flanges 
and  acting  with  the  flanges  to  form  a  chamber,  a  carbon  opening  in  the 
hub,  and  a  plurality  of  small  chambers  also  formed  in  the  hub,  which  sur- 
round and  communicate  with  the  carbon  opening. 

€13,864.  PHOSPHORESCENT  ELECTRIC  LIGHTING;  D.  McF.  Moore. 
of  Newark,  N.  J.  App.  filed  Dec.  17,  1896.  In  a  circuit  interrupter  working 
in  a  vacuous  receptacle  exhausted  to  a  high  degree,  a  supporting  frame 
for  the  working  parts  composed  of  aluminum. 

^131877.  ALARM;  C.  A.  Deal,  of  Chicago,  III.  App.  filed  July  29,  1897.  An 
electric  alarm  system  for  banking  houses  and  other  establishments,  cgm- 
prising  a  series  of  levers  arranged  vertically  below  the  counter,  said  levers 
being  pivoted  each  at  one  end  and  carrying  a  shoe  at  the  other,  a  metallic 
contact  spring  located  in  the  path  of  the  shoe,  and  plates  also  underneath 
the  counter,  said  plates  and  levers  being  connected  to  wires  extending  from 
a  battery  and  bell,  substantially  as  described. 

■613,880.  GENER.\TING  AND  DISTRIBUTING  ELECTRIC  ENERGY;  C.  M. 
Green,  of  Cleveland,  Ohio.  App.  filed  April  18,  1896.  A  method  of  con- 
necting a  constant-current  dynamo  having  two  or  more  armature  circuits 
with  two  or  more  lamp  circuits,  consisting  in  arranging  the  connections  so 
that  one  or  more  of  the  armature  circuits  of  the  dynamo  shall  be  inter- 
posed between  the  lamp  circuits  and  the  voltage  kept  within  safe  working 
limits. 

613.881.  GENERATING  AND  DISTRIBUTING  ELECTRIC  ENERGY; 
C.  M,  Green,  of  Cleveland,  Ohio.  App.  filed  Dec.  23,  1896.  The  combina- 
tion in  a  dynamo-electric  machine,  of  an  armature  having  its  coils  or  bob- 
bins divided  iito  two  or  more  successive  or  adjoining  sets,  light  insula- 
tion between  the  individual  coils  or  bobbins  of  each  set  and  heavier  insu'a- 
tion  between  the  set  of  coils  or  bobbins,  substantially  as  described. 

613.882.  GENERATING  AND  DISTRIBUTING  ELECTRIC  ENERGY; 
C.  M.  Green,  of  Cleveland,  Ohio.  App.  filed  Dec.  23.  1896.  The  combina- 
tion with  a  dynamo  having  a  series  of  separate  armatures,  of  a  series  of 
external  circuits  corresponding  with  the  number  of  armatures,  said  external 
circuits  being  arranged  in  series  with  the  armatures  and  in  series  with 
each  other.  <-       > 

tfi3,8<M.  DYNAMO  AND  ELECTRIC  MOTOR  FOR  DRIVING  VE- 
HICLES; J.  V.  Shcrrin,  of  Ramsgale,  England.  App.  filed  Aug.  17,  1896. 
An  electric  motor,  comprising  a  driving  shaft,  field  magnets  in  a  frame  re- 
voluble  therewith,  an  armature  rotating  on  said  shaft,  a  stationary  sleeve 
between  the  hub  of  the  field-magnet  casing  and  the  shaft,  said  hub  rotating 
on  the  said  sleeve  and  said  shaft  rotating  in  the  said  sleeve,  and  speed- 
reducing  gearing  connecting  the  armature  and  the  field-magnet  casing  with 
the  shaft,  some  of  the  gearing  carried  by  said  sleeve. 


threaded  portions  engaging  with  the  screw-threaded  portions  of  the  afore- 
said spider. 
613,967.  STATION  INDICATOR;  James  E.  Carter,  of  Bridgeport,  Cal.  App. 
filed  Oct.  2,  1897.  In  a  station  indicator,  the  combination  of  a  guide  roller 
having  a  series  of  pins  or  projections  thereon,  a  strip  or  band  containing 
the  names  of  different  stations  passing  over  said  guide  roller  and  provided 
with  openings  in  which  said  pins  or  projections  are  adapted  to  fit,  a  spirally 
grooved  roller  in  the  grooves  of  which  said  pins  are  adapted  to  fit,  and 
means  for  rotating  said  spirally  grooved  roller,  substantially  as  described. 


X-/fc  ^or/(/  f^y 


No.  613,864. — Phosphokescknt  Electric  Lighting. 


613,990.  APPARATUS  FOR  FREEING.  LIGHTING  OR  EXTINGUISH- 
ING GAS  BURNERS;  P.  Guyenot.  of  Aix-les-Bains,  France.  App.  filed 
Dec.  18,  1897.  An  apparatus  for  freeing  and  lighting  gas  burners  having  a 
burning  tube,  a  lighting  tube  and  a  platinum  wire,  with  a  guard  forming  a 
chamber  around  the  wire  closed  except  at  the  top  to  keep  the  wire  from 
burning  in  contact  with  the  air. 

614,012.  PRIMARY  BATTERY;  C.  Koenig,  of  Berlin,  Germany.  App.  filed 
Feb.  16,  1898.  In  primary  batteries  the  provision  of  two  or  more  pairs  of 
concentric  elements  with  insulating  pots  between  each  pair  and  suitable 
exciting  paste  between  each  set  of  elements,  all  as  a  means  for  obtaining 
a  fairly  constant  high-voltage  current  from  a  cell  of  small  size,  substantially 
as  described. 

614,025.  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC  MACHINES; 
G.  L,  Pratt,  of  Atlanta,  Ga.  App.  filed  June  2,  1898.  The  method  of  pre- 
venting unnecessary  wear  between  the  parts  of  a  current-collecting  device, 
which  consists,  first,  in  automatically  making  contact  during  the  trans- 
mission of  current,  and  secondly,  automatically  breaking  the  contact  when 
the  current  is  cut  off,  substantially  as  described. 


No.    613,809,— Mktiiod   of    and   Aitaratus  ior   Contkollino 
Mkchanism  of  Moving  Vessels  or  Vkhici.ks. 


No.    6i3,8g.t.     Dynamo    ani>    Uiu  iku     Motou    tor    Duivinu 

VkIIH  1  KS. 


^,,1..      iv_-  t  ,M   MI  vr     J., .(/     Ml.  ^^i-HTNG     F.LECTRIC     CURRENTS; 

App.  filed  June  30,  ifi^.  In  nu  in- 
'  having  two  binding  pr>iit«  thereon, 
one  in  etcctnc  connecKcn  therewith  ond  one  Innulatcd  thcrcfrnm,  cdch  of 
•afd  poult  having  a  trannvcmc  prrfnrnlion  near  Itii  outer  extremity  to  rcccivr 
the  end  of  a  wi.c,  and  each  having  a  non*rcmovablc  wirc'binding  mil  thrrc- 
otif  Bubiianiially  at  deicribrd. 

«M.oiH.  KKFXTHK;  LIOHTINC;  SYSTKM  for  VEIMCLES;  n.  N. 
Chamberlain  and  A.  S.  Hubbarrl.  of  Mrllcville,  N.  ).  App.  filed  Feb.  17. 
180B.     In  '        ■  ■'    ihrrcdf.  Raid  axle  having  in- 

clinrrl  nt>>  ,:  »ait\  oxte  aitrl  luiving  «i  rrw- 

threaded  tu-.  » ,       ...  ■.;  ^- ,.    w.  »n  ihc  notchc*  in  ihc  nxle  and 

collart  having  conical   bore*  engaging   with   »aid   keyi  and    having   acrcw- 


r,i4.04ri.  AKKIAK  K<  •  I'l-.W  A^' ;  j.  VV.  Whilr  nuA  \\.  W  Inle.  ol  \\  i.lnrs.  luig- 
land.  App.  filcil  July  H,  1898.  A  system  of  clcclrical  traction  coniprifiing 
n  plurality  of  ncclional  linen  of  carry  rnprn,  one  line  being  the  conductor 
and  the  nthrr  Ihc  rrlurn  line,  rocking  raiU  between  the  scctionn.  electrical 
cniincctiiMm  to  atlernate  rocUnig  rniU  n(  the  cnn<luctor  line  whereby  every 
nllernnte  Hcctlon  o(  audi  line  in  nurmnlly  0  conductfir,  tinid  nltcrnate  rock- 
ing raiJR  remaining  in  contact  wilh  the  intermedinle  nrctioni  nf  the  line 
while  Ihc  trolley  U  on  naid  inlermrdialc  iieclion<i.  the  Nnid  rcicking  raila 
which  arc  Intermrdiatc  ol  thonc  elcciricully  connected  being  Hiraitgcd  to  cut 
out  of  circuit  the  ncclion  of  the  line  (luillcd  by  the  trolley  whcrrhy  an 
advancing  trolley  nnt*>mnlicnlly  culn  out  of  circuit  the  section  rope  which 
It  i»  (|uitling  and  placcii  in  circuit,  \\\r  "r.ti..ii  ..f  line  which  it  enters  upon, 
mibiilanllally  aw  deiicribcd. 
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nULTIPHASE   TRANSFORIWERS. 

A  type  of  apparatus  not  made  in  this  country,  but  quite  generally 
used  in  European  power-transmission  plants,  is  the  multiphase 
transformer.  A  good  example  of  this  machine  is  described  and  il- 
lustrated on  page  554  of  this  paper.  In  this  particular  instance  it 
is  of  the  core  type  designed  for  three-phase  working,  each  phase 
having  but  a  single  core  instead  of  the  two  cores  which  would  be 
necessary  were  three  separate  single-phase  transformers  used.  The 
three  cores  are  magnetically  cross-connected  at  their  ends  by  com- 
mon laminre  and  form  a  mutual  common  return  for  the  lines  of 
force  between  the  two  systems  of  end  plates.  The  structural  ad- 
vantages obtained  by  this  construction  are  instantly  recognizable, 
three  separate  single-phase  transformers  such  as  would  be  used  for 
the  same  service  in  this  country  requiring,  if  of  the  core  type,  six 
cores,  six  sets  of  end  plates,  six  primary  and  six  secondary  coils,  an 
exact  duplication  of  the  number  of  parts,  although,  of  course,  of 
smaller  dimensions.  The  simplification,  the  advantages  of  insula- 
tion and  the  cheaper  construction  of  the  larger  sizes  per  unit  output 
are  obtained  by  the  union  of  the  three  transformers  into  one.  The 
possibility  of  this  union  depends,  of  course,  on  the  mutual  relations 
of  the  three  electromotive  forces,  the  vectorial  representations  of 
which  must  form  a  closed  triangle,  which — translated  into  iron  and 
copper — means  that  the  lines  of  force  set  up  in  the  three  cores  will 
at  all  instants  exactly  balance  each  other. 


Multiphase  transformers  are  also  often  made  up  in  the  shell  type, 
and  besides  the  advantages  of  increased  size  and  reduced  number  of 
parts  in  this  type  there  is  or  may  be  an  immediate  economy  of  iron, 
the  three  tongues  of  the  shells,  for  example,  serving  as  magnetic 
common  returns  and  reducing  the  amount  of  iron  needed  to  com- 
plete the  magnetic  circuit  by  as  much  as  perhaps  25  per  cent.  In 
the  case  of  the  core  type,  illustrated  in  this  issue,  the  fact  that  the 
three  cores  are  a  mutual  common  return  is  not  only  based  on  the 
principle  that  the  vectorial  representations  of  the  three  electromo- 
tive forces  form  a  closed  triangle,  but  in  turn,  neglecting  the  mag- 
netic leakage,  compels  this  condition.  The  same  effect  necessarily 
follows  also  from  the  delta  connection  of  the  three  windings.  By 
connecting  the  windings  in  a  star  or  Y  system,  which  necessitates 
that  the  currents  in  the  three  phases  shall  be  mutually  dependent,  it 
is  possible  that  such  a  multiphase  transformer  could  be  made  to  give 
a  inutual  balancing  action  much  like  that  of  a  running  synchronous 
or  induction  machine. 


THE  LIMIT  OP  LONG-DISTANCE  POWER  TRANSMISSION. 

Ever  since  the  now  classic  transmission  of  power  from  LauflFen  to 
Frankfurt,  112  miles,  those  who  believe  that  "electricity  is  still  in  its 
infancy."  who  are  also,  as  a  rule,  those  who  have  no  comprehension 
of  the  difficulties  involved  in  rearing  the  infant,  have  pictured  future 
plants  transmitting  power  from  almost  anywhere  to  anywhere  else 
that  their  fancy  or  wishes  may  have  inclined  them,  and  particularly 
from  Niagara  Falls  to  New  York  and  Chicago.  Through  the  al- 
most infinitely  painstaking  care  of  the  engineering  departments  of 
the  companies  undertaking  high-tension  distribution  the  difficulties 
and  dangers  and  breakdowns  of  such  plants  have  gradually  been 
reduced  and  eliminated  until  now  10.000  \'olts  is  an  every-day  mat- 
ter, 20,000  is  in  some  use,  one  plant  of  40,000  is  running,  and  appa- 
ratus, particularly  transformers,  has  been  built  for  pressure  as  high 
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as  100,000  or  even  150,000  volts,'  and  Iransformers  have  been 
worked  at  200,000  volts.'  But  at  a  point  far  below  these  pressures 
there  seems  to  be  an  impassable  limit,  above  which  overhead  lines 
cannot  be  worked,  and  this  is  clearly  brought  out  in  a  paper  pre- 
pared with  great  care  and  thoroughness  by  Mr.  Charles  F.  Scott, 
read  before  the  American  Institute  at  the  last  general  meeting  at 
Omaha  and  reprinted  in  part  on  other  pages  of  this  issue.  This  limit 
is  the  loss  of  power  through  air  leakage,  probably  a  convective  dis- 
charge froTn  line  to  line.  As  is  clearly  indicated  in  Fig.  6  of  that  pa- 
per, which  is  shown  on  page  561,  this  discharge  begins  at  pressures 
vao'ing  from  about  40,000  volts,  with  the  wires  15  inches  apart  to 
50,000  volts  with  the  wires  52  inches  apart,  and  runs  up  so  steeply 
with  advancing  pressure  that  in  the  case  of  a  long  line  it  would 
soon  become  a  large  percentage  of  the  total  power  delivered,  and  so 
reduce  the  efficiency  of  the  line  that  the  diminished  line  loss,  due  to 
increasing  voltage,  would  at  a  certain  point  become  balanced  by  the 
increasing  leakage,  above  which  pressure  any  further  increase  would 
cause  a  loss  instead  of  a  gain. 

An  increase  in  the  distance  between  wires  helps  some,  as  the 
cur^-es  show,  but  much  more  than  4  feet  is  not  practicable  with  all 
wires  on  a  single  pole  line.  The  question  instantly  arises,  What 
could  be  done  with  a  plurality  of  pole  lines,  one  for  each  terminal 
or  corner  of  the  circuit?  The  increased  distance  between  wires  ob- 
tained in  this  way  would  be  effective  until  it  became  approximately 
equal  to  double  their  elevation  above  the  ground,  when,  of  course, 
the  latter  would  become  a  connecting  link  in  the  path  of  the  leakage 
discharges.  Another  factor  that  might  enter  even  with  the  wires  at 
a  considerable  distance  from  each  other  on  the  same  pole  line  is 
leakage  through  the  air  to  poles  and  cross  arms,  and  in  case  sepa- 
rate pole  lines  were  used  the  static  discharges  to  the  poles  in  wet 
weather  might  readily  become  a  serious  bar.  The  high  self-induction 
of  circuits  looped  about  such  a  great  air  space,  as  would  be  that  be- 
tween pole  lines,  is  no  longer  a  difficulty,  since  over-excitation  at 
the  receiving  end  can  be  made  to  introduce  the  equivalent  of  a  ca- 
pacity effect,  by  which  the  power  factor  of  the  circuit  may  be  main- 
tained near  unity,  even  with  a  considerable  inductance  in  the  line. 

In  the  present  state  of  the  art  this  leakage  effect  may  be  said  to 
set  a  limit  to  high-voltage  transmission  at  from  50,000  to  75000 
volts,  which  in  turn  sets  a  limit— taking  the  author's  own  figures  of 
three  miles  per  thousand  volts— of  profitable  power  transmission, 
with  average  relative  cost  of  coal  and  water  power,  at  distances  of 
150  to  200  miles. 

The  assumptions  of  loss  and  investment,  however,  must  be  pro- 
portioned to  the  ratio  of  the  cost  of  power  at  the  shaft  of  the  pro- 
posed source  and  the  cost  at  the  point  of  consumption  of  the  cheap- 
est alternative  source.  In  cases  of  extreme  high  cost  of  fuel  and 
low  cost  of  hydraulic  equipment,  a  percentage  drop,  for  example 
three  times  that  assumed  by  Mr.  Scott,  or  50  per  cent.,  might  he 
justified,  in  which  case  the  distance,  with  the  same  cost  of  copper, 
would  be  multiplied  by  the  square  root  of  three.  As  is  also  pointed 
out  in  the  paper,  the  limitations  depend  largely  on  the  amount  of 
power  delivered,  owing  to  the  fact  that  a  large  proportion  of  the  to- 
tal co»t  of  a  transmission  line  in  the  same,  or  very  nearly  the  same, 
whether  too  or  10,000  kw  is  to  be  delivered.  The  right  of  w.ny,  the 
poles,  the  cost  of  man.igcrficnt  and  of  patroling.  and  perhaps"  the 
insulator*,  cost  no  more  for  a  big  load  than  for  a  small  one.  Trans- 
former! for  extremely  hiRh-lcnsion  work  can  be  readily  built  in 
looo-kw  tizcs,  where  too-kw  units  would  be  out  of  the  question, 
owing  to  the  great  cost  and  high  lots  per  kw  output,  in  turn  caunrd 
by  the  large  proportion  of  the  spaccn  next  the  iron  needed  for  insu- 


The  same  paper  discusses  another  subject  about  which  little  has 
been  generally  known,  and  that  is,  the  relative  advantages  of  porce- 
lain and  glass  as  a  material  for  high-tension  line  insulators,  tihe  au- 
thor stating  in  part:  "I  can  see  no  advantage  of  porcelain  over 
glass,  unless  it  be  that  of  superior  mechanical  strength."  The  rise 
of  porcelain  as  an  insulator  has  been  a  feature  of  high-tension  work 
difficult  to  account  for.  Owing,  perhaps,  to  the  fact  that  its  sur- 
face is  less  hygroscopic  than  that  of  glass,  and  therefore  it  is  large- 
ly used  on  English  and  European  telegraph  lines,  where  great  care 
is  taken  to  get  favorable  electrical  conditions  for  superior  transmis- 
sion of  messages,  it  was  considered  essential  for  high-voltage  lines  as 
soon  as  they  were  undertaken.  As  a  result  of  this  hasty  conclusion, 
the  most  strenuous  efforts  were  made  by  porcelain  manufacturers  to 
overcome  its  great  failings  in  this  class  of  work,  notably  its  poros- 
ity, and  to  obtain  a  homogeneous  vitrification.  These  results  ac- 
complished, it  is  now  announced  that  glass  is  as  good  as,  or  better 
than,  porcelain.  Looking  at  the  matter  from  a  purely  analytical 
point  of  view,  it  is  obvious  that  the  chief  failing  of  glass  in  telegraph 
insulation  would  be  automatically  corrected  in  high-tension,  work, 
fince  as  soon  as  the  moisture  on  its  surface  became  sufficient  to 
cause  serious  leakage  it  would  be  immediately  vaporized  by  the  heat 
generated  from  that  leakage.  Complete  vitrification  of  glass 
throughout  its  whole  mass  is,  of  course,  a  matter  of  no  difficulty, 
although  the  construction  of  a  single  body  of  glass  of  the  size  neces- 
sary for  giving  a  long  surface  distance  between  wire  and  pin  may  be. 
For  example,  the  40.000-volt  line  used  in  the  Provo-Mercur  line  is 
fitted  with  a  glass  insulator  7  inches  diameter  by  syi  inches  high. 


"  Tni  ELtcriiKAt,  WoiLD  ol  March  s,  1808.  P>g<  t*- 
'See  Ibid.,  page  joo. 


.Another  idea  suggested  by  the  experiences  described  is  the  im- 
provem.ent  of  the  insulation  by  care  in  the  electrical  constants  of 
the  cross  arms.  As  pointed  out  by  Professor  Fessenden  in  his  pa- 
per presented  to  the  Institute  on  "Insulation  and  Conduction,"  ' 
the  insertion  between  two  alternating-current,  high-potential  ter- 
minals of  a  dielectric  not  electrically  homogeneous  will  cause 
greater  strains  than  if  but  one  dielectric  were  used  with  a  lower 
specific  inductive  capacity.  The  use  between  two  line  wires  of  two 
glass  or  porcelain  insulators  and  a  wooden  cross  arm  is  exactly 
such  a  case.  The  high  specific  inductive  capacity  of  the  glass  or 
porcelain  causes  charges  to  collect  at  each  alternation  on  the  pins 
and  lend  to  travel  over  the  cross  arm  with  each  reversal  of  the 
current.  Mr.  Scott  states:  "In  every  case  in  my  experience  where 
a  breakdown  has  occurred  it  has  been  on  a  cross  arm  which  was 
'wind-shaken'  or  'weather-cracked,'  the  current  following  the 
cracks."  and  also  in  describing  a  line  running  near  the  Pacific  Coast 
he  states  that  the  burning  of  the  cross  arms  is  almost  entirely  on 
the  side  toward  which  the  winds  come  from  the  ocean  hearing  a 
mist  of  salt  water,  A  higher  dielectric  strength,  ohmic  resistance 
and  specific  inductive  capacity  in  the  cross  arms  might  be  a  preat 
,-iid  In  the  insulators  aTid  can.  of  course,  only  be  obtained  by  protect- 
ing the  cross  arms  from  moisture  by  means  nf  a  hood  or  roof,  or 
shaping  them  in  such  a  way  that  there  would  be  dry  surfaces  on 
their  structure  protected  by  overhanging  petticoats. 

The  use  or  proposed  use  of  oil  insulators  has  been  quite  outgrown 
in  this  country.  Oil  reduces  the  surface  leakage,  hut  surface  leak- 
age under  the  insulator  is,  as  a  rule,  a  source  of  less  trouble  than 
the  jumping  of  the  current  from  the  edge  of  the  outsiili-  nmist  potli- 
coaf  to  the  pin.  which  oil  does  not  of  course  prevent. 

Whether  or  not  the  limit  set  by  these  luminous  bru'-li  ilisdiarges 
(an  be  cxrccdcd  by  the  use  of  conductors  insulated  nnt  liy  the  air. 
but  by  solid  or  liquid  dielrclrirs.  the  future  only  can  tell.  The  com- 
parative high  cost  of  such  conductors,  however,  will  prfj)ably  fix 
the  distances  over  which  transmissions  can  be  ccomnnii  .illy  carried 
at  limits  as  low,  or  lower,  than  those  set  by  air  leakage^ 

'.Sec  Till  F,I.ECT»ICA1.  \Vo»i  n,  April  >,  iRqH,  pngc  41J. 
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The  Paris  Exposition  of  1900. 


Mr.  Francis  E.  Drake,  director  of  macliinery  and  electricity  for 
the  United  States  Commission  of  the  Paris  Exposition  of  1900,  has 
just  returned  to  New  York  from  Paris,  where  he  has  been  since 
the  middle  of  September,  looking  after  affairs  in  connection  with 
"the  United  Slates  exhibit  that  come  under  his  jurisdiction.  In  an 
interview  w'ith  a  representative  of  The  Electrical  World  Mr. 
Drake  gave  some  interesting  facts  relating  to  the  plans  for  the  elec- 
trical and  mechanical  exhibits  of  the  United  States.  The  building 
in  which  these  exhibits  are  to  be  displayed  is  not  yet  sufficiently 
advanced  to  show  the  fagades,  elevations,  etc.,  but  the  floor  plan  is 
ready.  The  United  States  will  have  on  the  ground  floor  a  modest 
space  which  will  be  used  for  the  display  of  large  generators,  gen- 
eral machinery,  etc.  The  electrical  and  mechanical  exhibits  from 
all  countries  are  combined  under  one  roof.  This  building  will  be 
called  The  Palace  of  Machinery  and  Electricity  (Palais  de  Machi- 
nerie  et  Electricite).  The  space  is  divided  into  three  sections.  The 
ground  floor  is  devoted  to  the  heavy  machinery;  there  is  a  space 
for  the  lighter  electrical  and  mechanical  apparatus  in  the  gallery, 
and  the  third  space,  called  the  Salon  d'Honneur,  will  be  devoted  to 
a  retrospective  exhibit  which  the  French  people  desire,  in  this  ex- 
position closing  the  nineteenth 
century,  shall  be  historical  and 
shall  present  to  the  world  the 
evolution  and  history  of  electrical 
and  mechanical  developments  of 
this  century.  In  that  salon  the 
United  States  has  been  awarded  a 
reasonable  space,  and  probably  as 
much  as  any  other  people  except- 
ing the  French  themselves.  An- 
other point  of  interest  will  be  in 
regard  to  the  power  plant,  the 
service  plant,  etc.  The  ofScials 
estimate  there  will  be  required 
probably    20,000    to    25,000    horse- 


or  extended.  In  the  court  which  occupies  the  central  space  in  the 
Champs  de  Mars  there  will  be  a  large  fountain  arranged  in  a  series 
of  cascades,  for  which  efTect  they  will  use  the  condensing  water  of 
the  power  plant.  It  is  rather  an  ingenious  conception.  The  light- 
ing of  the  buildings  will  not  be  general,  but  such  buildings  as  the 
Electrical  and  Mechanical  Hall  or  Palace,  .Transportation,  Textile, 
Chemical  Industries,  a  portion  of  the  Agricultural  Palace,  the  Pal- 
ace of  the  Trocadero  and  the  Manufactures  Building  will  be  opened 
at  night.  It  may  be  interesting  to  note  that  electricity  will  not  do 
all  the  illuminating  at  this  exposition.  The  gardens  of  the  Troca- 
dero and  some  of  the  exterior  features  of  the  Trocadero  will  be  in 
gas,  and  a  very  small  portion  of  the  Champs  de  Mars  will  be  light- 
ed by  gas. 

"The  United  States,"  Mr.  Drake  continued,  "has  received  more 
individual  concessions  than  any  other  nation,  chiefly  because  of  the 
importance  of  this  country  in  the  family  of  nations,  and  the  fact 
that  we  have  recently  taken  a  new  position.  The  Commissioner- 
General  is  mindful  of  the  great  interests  of  the  electrical  and  me- 
chanical manufacturers  of  this  country,  and  of  the  fact  that  this 
industry  has  received  the  largest  apportionment  of  space  of  any 
department.  It  practically  stands  at  the  head  of  the  list.  Ma- 
chinery and  electricity  combined  have  more  space  than  any  other 
section  in  the  American  space.  The  department  receives  first  con- 
sideration at  the  hands  of  the  Commissioner-General,  and  has,  as  a 
military  man  would  term  it,  'the  right  of  line.'^  The  United  States 
has  nearly  double  the  space  of  any  other  section.  By  the  classifi- 
cation under  which  the  exposition  of  igoo  will  operate  a  new  plan 
is  provided  for,  whereby  an  exhibition  of  the  manufactured  prod- 
uct will  be  together  immediately  with  the  apparatus  for  manufac- 
ture and  the  raw  product,  so  that  the  visitor  will  see  not  only  the 
raw  material  in  the  original  state,  but  all  the  processes  and  ma- 
chinery through  which  it  passes  to  become  finished  material.  For 
that  reason  the  electrical  department  will  be  of  larger  extent  than 
seems  on  the  surface  the  case,  for  there  will  be  machines  on  all 
parts  of  the  grounds,  constructed  and  designed  for  certain  indus- 
tries operated  in  the  space  devoted  to  that  particular  industry  or 
manufacture,  while  the  space  devoted  exclusively  to  electrical  goods 


Sectional  Elev.\iion  of  Power  Pl.\nt  and  Building  Containing  Steam-Driven   E.khibits. 


power,  which  will  be  devoted  to  lighting,  motor  service,  trans- 
portation and  other  uses.  This  20,000  to  25,000  horse-power 
will  be  established  in  two  separate  plants.  One  of  the  plants 
will  be  10,000  to  12,000  horse-power,  and  will  be  located  on 
one  side  of  the  Champs  de  Mars,  and  the  other  will  be  on  the  other 
side.  The  plants  devoted  to  the  French  buildings  will  be  on  the 
side  of  the  Avenue  Bourdonnais  and  the  other  on  the  Avenue  Suf- 
fren.  The  foreign  section  will  be  divided  among  the  principal  na- 
tions, Germany,  Great  Britain,  Austria,  Belgium,  etc.  The  French 
will  reserve  half  for  themselves.  The  other  portion  of  the  plant 
will  be  on  one  side  of  the  Champs  de  Mars  and  the  entire  Parisian 
section  on  the  other  side,  but  the  two  boiler  plants  will  feed  into 
common  mains,  and  as  far  as  the  steam  arrangements  are  con- 
cerned it  will  be  the  same  as  one  battery:  Provisions  are  made  for 
sub-conduits  to  carry  the  water  pipes,  electric  conductors  and  com- 
pressed air  pipes.  Steam  will  not  be  conveyed  to  any  distance  from 
the  pow-er  plant  proper,  but  to  those  exhibitors  immediately  ad- 
jacent to  the  power  plant  there  will  be  given  an  opportunity  to  tap 
the  mains  coming  through  the  main  conduits.  But  there  are  few 
industries  requiring  live  steam  or  exhaust  steam,  and  these  will  be 
located  for  exhibition  in  the  building  closely  adjacent  to  the  pow- 
er plant  proper.     Aside  from  that  the  service  wil'  not  be  lengthened 


will  only  carry  typical  machines,  which  cannot  be  exhibited  in 
other  parts  of  the  grounds.  That  gives  us  still  greater  opportunity 
to  display  the  progress  and  ingenuity  with  which  the  American 
designers  have  forged  to  the  front." 


Electric  Motors  in  Bridge  Construction. 


According  to  "The  Electrical  Review"  of  London  the  electric 
motor  is  being  quite  largely  used  instead  of  the  engine  in  the  con- 
struction of  a  large  bridge  at  Budapest.  The  pile-driver  used  to 
sink  a  cofferdam,  the  sheet  piling  of  which  is  said  to  consist  of 
rolled  iron  girders,  is  motor  driven  and  is  capable  of  driving  forty 
of  these  beams  to  a  depth  of  26  feet  in  twenty-four  hours,  the  steam 
machine  driving  only  about  three-fourths  of  this  number.  Wind- 
lasses and  centrifugal  pumps  are  also  motor  driven,  and  the  en- 
closed or  street  railway  type  of  motor  appears  to  be  unknown, 
since  the  direct  coupling  of  the  latter  was  considered  inadvisable, 
owing  to  moisture.  The  belt  drives,  however,  serve  another  pur- 
pose, namely,  the  variation  of  the  speed  ratio,  the  pump  speed  be- 
ing necessarily  higher  as  the  load  increases. 
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Balancing  the  Distribution  of  Current  in  Multiple=Wound 
Armatures. 


A  practical  instance  of  the  value  of  the  system  of  equalizing  the 
output  of  the  various  sections  of  a  parallel-wound  multipolar  arma- 
ture, designed  by  Mr.  B.G.  Lamme,  and  described  in  these  columns,* 
has  been  given  by  the  accidental  errors  in  connecting  up  some 
large  electrolytic  generators.  One  such  machine  was  operated  with 
one  of  the  shunt  exciting  coils  reversed  for  two  years  before  the 
mistake  was  discovered,  the  armature  cross  connections  passing 
currents  which  gave  an  armature  reaction  sufficient  to  build  up  the 
needed  field.  An  8io-kw  iSo-volt  4500-ampere  generator  was  op- 
erated continuously  for  three  weeks  with  two  coils  reversed,  very 
little  difference  in  the  performance  being  noted  when  the  mistake 
was  corrected.  A  further  advantage  of  this  system  not  noted  in  the 
original  article  is  that  the  balancing  of  the  field  not  only  equalizes 
the  distribution  of  the  current,  but  equalizes  the  magnetic  pull 
around  the  armature,  which,  in  the  case  of  large  engine-type  ma- 
chines, is  so  great  that  if  unbalanced  it  is  likely  to  wreck  some  part 
of  the  apparatus.  Machines  with  cross-connected  coils  can  be  run 
with  the  armature  iron  practically  touching  the  pole  pieces  on  one 
side  and  double  the  normal  gap  on  the  other,  with  very  little  tend- 
ency to  cling  to  the  near  poles. 


Mr.  Tesla's  Paper  Before  the  Electro-Therapeutic  Society. 


The  recent  publication  in  an  electrical  journal  of  a  paper  pre- 
sented before  the  Electro-Therapeutic  Society  by  Mr.  Tesla  on 
"High-Frequency  Oscillations  for  Therapeutic  Applications"  has 
elicited  the  following  letter  from  Mr.  Tesla  to  the  editor  of  the 
paper  making  the  reprint,  with  the  request  that  the  letter  be  pub- 
lished in  the  columns  of  The  Electrical  World.  The  letter, 
which  is  self-explanatory,  is  as  follows: 

"By  publishing  in  your  columns  of  Nov.  17  my  recent  contribu- 
tion to  the  Electro-Therapeutic  Society,  you  have  finally  succeed- 
ed— after  many  vain  attempts  made  during  a  number  of  years — in 
causing  me  a  serious  injury.  It  has  cost  me  great  pains  to  write 
that  paper,  and  I  have  expected  to  see  it  appear  among  other  dig- 
nified contributions  of  its  kind,  and,  I  confess,  the  wound  is  deep. 
But  you  will  have  no  opportunity  for  inflicting  a  similar  one,  as  I 
propose  to  take  better  care  of  my  papers  in  the  future.  In  what 
manner  you  have  secured  this  one  in  advance  of  other  electrical 
periodicals,  who  had  an  equal  right  to  the  same,  rests  with  the 
secretary  of  the  society  tp  explain. 

"Your  editorial  comment  would  not  concern  me  in  the  least  were 
it  not  my  duty  to  take  note  of  it.  On  more  than  one  occasion  you 
have  offended  me,  but  in  my  qualities  both  as  Christian  and  philos- 
opher I  have  always  forgiven  you  and  have  only  pitied  you  for 
your  errors.  This  time,  though,  your  offense  is  graver  than  the 
previous  ones,  for  you  have  dared  to  cast  a  shadow  on  my  honor. 

"No  doubt  you  must  have  in  your  possession,  from  the  illustrious 
men  whom  you  quote,  tangible  proofs  in  support  of  your  statement 


you  produce  these,  together  with  this  letter,  which,  in  justice  to  my- 
self, I  am  forwarding  to  other  electrical  journals.  In  the  absence 
of  such  proofs,  which  would  put  me  in  the  position  to  seek  redress 
elsewhere,  I  require  that,  together  with  the  preceding,  you  publish 
instead  a  complete  and  humble  apology  for  your  insulting  remark, 
which  reflects  on  me  as  well  as  on  those  who  honor  me. 

"On  this  condition  I  will  again  forgive  you,  but  I  would  advise 
you  to  limit  yourself  in  your  future  attacks  to  statements  for  which 
you  are  not  liable  to  be  punished  by  law.  N.  Tesla. 

"New  York,  Nov.  18,  1898,  46  and  48  East  Houston  Street." 


The  Transmission  Plant  Les  Clees=Yverdon. 


BY  J.    LAFFARGUE. 

Switzerland  may  be  said  to  be  the  home  of  the  hydraulic  electric- 
power  distribution  plant,  owing  to  the  high  cost  of  coal,  the  large 
number  of  water  powers  and  the  distribution  of  the  manufacturing 
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Fig.  I. — Map  Show  ng  Lines  and   Distribution  of  Loads. 

industries  in  small  workshops  scattered  throughout  the  towns  and 
country  districts.  A  typical  plant  of  this  kind  is  that  taking  power 
from  the  River  Orbe  at  the  place  known  as  Les  Clees,  and  distribut- 
ing it  over  a  wide  extent  of  territory  in  three  general  directions,  as 
shown  in  the  accompanying  map.  Fig.  i.  The  lines  as  there  shown 
are  tapped  at  many  points,  generally  little  country  villages  or 
chateaux,  where  they  supply  current  to  a  few  lights  or  to  a  small 
motor  driving  a  shop  manufacturing  music  boxes,  watches  or  some 
other  product  peculiar  to  this  odd  little  country.  The  description  as 
given  by  the  author  named  above  in  a  recent  issue  of  "L'Industrie 
Elcctrique"  is  translated  below,  with  a  few  comments  from  an 
American  point  of  view. 

The  installation  was  put  up  by  la  Societe  Anonymc  de  I'Usine  des 
Clees  a  Yver.don,  which  obtained  a  concession  from  the  Canton  de 
Vaud  in  1894  and  commenced  work  early  in   1R06,  the  installation 


.#/#W,  >Vmr/^.  H^. 


Fio.  a. — Plan  and  Sectionai.  Elkvafion  of  Power  Mousr. 


reflecting  on  my  honesty.     Being  a  bearer  of  high  honors  from  a 
number  of  American  universities,  It  is  my  duty,  in  view  of  Ihc  slur 
thus  cast  upon  them,  to  exact  frnm  yn»  that  in  your  next  issue 
*Se*  Til  Elicthical  Woild,  October  3',,  iH>/X,  page  440. 


having  been  in  service  regularly  since  the  first  of  1897,  supplying 
some  twenty  villages  and  towns,  ns  shown  by  the  map.  The 
source  of  power  is  llic  fall  of  the  River  Orbe,  which  is  a  tributary 
of  Lake  Ncuchatcl,  u  masonry  dam  being  built  at  the  village  of 
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Ballaigucs.  This  is  fitted  with  a  fish  hiddei-  for  the  benefit  of  those 
members  of  the  finny  tribe  who  wish  to  migrate  past  this  point. 
The  water  is  taken  from  here  in  an  open  canal  about  two  miles  to 
the  penstoclv,  which  is  of  riveted  steel  plate,  four  feet  in  diameter, 
and  gives  an  eflfectivc  head  of  about  150  feet.    The  flow  obtainable  is 


room  is  served  by  a  five-ton  crane.  The  switchboard  is  iilaced  in 
a  gallery  in  a  special  bay  ofTset  from  the  middle  of  one  of  the  long 
sides  of  the  room.  This  arrangement  is  clearly  indicated  in  the 
plan  and  end  elevation  shown  in  Fig.  2. 

The  turbines,  as  shown  in  the  general  view.  Fig.  3,  arc  Iiorizontal- 


FlG. 


-Half  Sections  or  Fiexiblf.  Coupling. 


Fig.  4. — Vertical  Section  of  Turbine. 

about  350  cubic  feet  per  second,  giving  an  available  output  of  1800 
horse-power  at  the  turbine  shafts. 

The  common  foundation  for  all  the  machines  is  immediately  on 
the  right  bank  of  the  river.     They  stand  on  a  pier  of  concrete  130 


shaft  machines  made  by  Piccard  et  Pictet.  their  rated  output  being 
300  horse-power  each  at  430  r.  p.  m.  As  appears  clearly  in  the  sec- 
tion. Fig.  4,  the  intake  is  axial,  with  outward  radial  flow  and  a 
vertical  draft  tube  straight  down  through  the  floor.  The  runner 
overhangs  the  last  bearing  on  the  shaft,  and  between  it  and  the 
guide  chutes  within  it  is  a  forged  ring  gate  for  adjusting  the  load. 
This  gate  is  operated  by  a  mechanical  governor  mounted  on  the 
top  of  the  machine. 

Next  to  the  turbine  on  the  shaft  is  a  fly  wheel,  as  appears  clearly 


Fig. 


-Genfral  View-  of  Tukkinfs  and  Dynamos 


feet  long,  40  feet  wide  and  2  feet  thick.  The  machine  room  has  a 
length  of  80  feet,  a  width  of  about  33  feet  and  a  height  of  20  feet, 
sufficient  to  hold  six  sets  of  300-hp  turbines  and  alternators.  Four 
groups  are  already  installed  and  the  fifth  is  under  construction.   The 


in  Fig.  3,  and  beyond  the  next  journal  is  an  odd  type  of  coupling, 
the  construption  of  which  is  clearly  shown  in  Fig.  5.  This  ma- 
chine, which  is  known  in  France  as  the  Zodel  coupling,  consists  of 
two  overhanging  concentric  crowns,  with  projections,  around  which 
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is  lapped  a  leatlier  belt,  giving  flexibility,  wbich  allows  a  considera- 
ble variation  from  true  alignment,  and  also  providing  electrical  in- 
sulation. It  will  be  seen  that  there  are  but  two  inain  journals,  each 
side  of  the  coupling,  which  removes  the  necessity  for  very  accurate 
adjustment. 
On  each  main  shaft  is  a  three-phase.  5200-volt  inductor  alternator. 


and  a  three-part  rotary  main  switch  with  a  pilot-wheel  in  front  of 
the  board  and  contacts  behind.  All  the  switchboard  leads  and  bus 
bars  are  supported  on  double  petticoat  porcelain  insulators  similar 
to  those  used  on  the  lines.  There  are  two  sets  of  main  buses  for 
the  two  distribution  lines,  each  of  which  is  fitted  with  a  feeder 
panel  on  one  siile  of  the  board.     In  the  middle  of  the  board  is  a 


E!cc.Wor!d,X.Y. 


Fig.  6. — Details  of  Oeri.ikon  Inductor  Aliernator. 


giving  at  normal  speed  a  frequency  of  fifty  cycles  per  second.  This 
machine  was  built  by  la  Societe  d'Oerlikon,  and  closely  resembles, 
as  may  be  seen  by  the  cross-section  and  end  elevation  in  Fig.  6,  some 
American  designs  of  inductor  machines.  There  are  two  rings  of 
laminated  poles  on  the  rotor  dovetailed  on  bars,  in  turn  bolted  to 
the  main  casting  to  take  up  their  centrifugal  force,  and  two  rings 
of  armature  laminations  with  six  slots  per  pole,  giving,  as  each 
ring  is  unipolar,  one  slot  per  pole  per  phase.  The  field  exciting 
coil  is  mounted  entirely  outside  the  air  gap  and  does  not  therefore 
come  out  when  the  rotor  is  removed,  but  requires  the  removal  of 
one  of  the  stationary  armatures.  The  end  connections  of  two  out 
of  every  three  coils  are  bent  back  exactly  as  in  American  practice. 
The  north  and  south  poles  are  axially  in  line  with  each  other  in- 
stead of  staggered,  and  are  magnetically  connected  in  pairs  by 
heavy   cylindrical   yokes.      Each   machine   is   fitted   with   a   bipolar 


cross-connecting  switch  for  multipling  these  two  systems,  and  total- 
izing ammeters  in  each  line,  with  voltmeters  supplied  from  differ- 
ential transformers,  which  show  the  actual  voltage  at  the  centres 
of  distribution.  There  is  also  installed  a  relay  for  the  automatic 
regulation  of  the  pressure. 

The  two  main  lines  are  each  made  up  of  four  copper  wires,  one 


Flo.    7. — TlIK   SWITCIIIIOARII   OAI.I.RRY, 


Flo.  8. — Onk  oi-  nil'.  Tiikkk-I'iiask  TuANsrouMi'us. 


exciter  rouplrd  lo  the  end  of  llic  shall  and  supported  cm  a  bracket 
from  the  oiilboard  pedestal. 

The  switchboard  i«  shown  in  Fig.  7.    F.arh  machine  is  fitted  with 
one  ammeter  and  one  voltmeter,  a  synchronizinff  indicator,  fuses 


set  haviiiK  a  diameter  of  o.jS  inch  and  the-  nihcr  (i.jj  iiuli  The 
lilies  arc  supported  on  double  petticoat  porcelain  insnlalnrs  cm 
poles  spaced  generally  1,30  feet  apart,  although  there  arc  "n  llio 
lines  two  exceptionally  long  spans,  one  of  about  975  feet  and  the 
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other  over  1000  feet  in  length.  The  total  length  of  the  primary 
lines  is  about  thirty  miles.  One  line  feeds  some  eighteen  branches 
and  the  other  twelve,  the  map.  Fig.  i,  showing  the  amount  of 
power  demanded  by  each  of  these  comparatively  small  loads.  Each 
tap  is  taken  through  a  switch  fixed  on  the  pole  and  so  arranged 
that'it  can  be  manipulated  from  the  ground.     The  transformers  are 


rri— »^, 


^;,.>.;>.,.nn.../.„',.,S,^ 


M/ec.  iYorli^.  M.  y 


Fig.  9.  — One   End   of  the   Induction   Motor,   Showin,';   the  Slip 

Rings. 

as  a  rule  placed  in  little  masonry  structures,  isolated  from  other 
buildings  and  closed  by  iron  doors,  although  some  are  placed  in 
public  buildings  or  on  the  consumer's  premises. 

The  transformers  themselves,  as  shown  in  Fig.  8,  are  of  a  three- 
phase  core  type,  the  three  cores — one  for  each  phase — being  joined 
together  at  their  ends  by  common  laminae  so  that  they  form  a 
mutual  common  return  for  the  lines  of  force.  The  cores  are  sur- 
rounded by  insulating  tubes  on  which  are  wound  the  primaries, 
covered  again  by  insulating  tubes  with  the  secondaries  outside. 
There  are  no  ventilating  passages  or  ducts,  the  transformer  being 
air-cooled  by  external  radiation  and  surrounded  only  by  a  wire 
screen.  Both  primary  and  secondary  circuits  are  provided  with 
four  lightning  arresters  and  with  switches  and  fuses.  The  second- 
ary circuits  are  run  at  120  volts  for  incandescent  lamps,  and  arc 
lamps  are  placed  three  in  series  across  the  same  pressure.  For  the 
very  small  loads,  but  one  phase  is  used,  and  it  is  stated  that  there 
is  no  trouble  experienced  with  the  regulation  from  lack  of  balance. 

The  lamp  load  is  a  comparatively  small  one,  the  greater  part  of 
tlie  power  being  used  in  motors.  Of  these,  an  induction  type  clear- 
ly shown  in  Figs.  9  and  10  is  that  used  for  all  above  2  horse- 
power, the  smaller  sizes  being  simple  induction  motors  with  plain 
squirrel-cage  rotating  secondaries.  The  larger  motors,  which  were 
also  made  by  la  Societe  d'Oerlikon,  are  equipped  with  a  special 
starting  device  consisting  of  a  three-phase  distributed  secondary 
winding,  apparently  of  the  Eickemyer  type,  connected  to  three  col- 
lector rings  overhanging  the  bearing,  as  shown  in  Fig.  9.  In  order 
to  get  a  better  short  circuit  than  could  be  obtained  through  these 
rings  and  brushes,  there  is  fitted  on  the  other  end  of  the  machine, 
shown  in  Fig.  10,  a  short-circuiting  ring  actuated  by  collars  and  a 
lever  for  internally  short  circuiting  the  three  terminals  of  the 
secondary  winding.  The  primary  windings  show  clearly,  all  being 
bent  back  for  the  end  connections.  The  smaller  motors  are  run  at 
the  lighting  pressure,  others  being  fitted  with  special  transformers, 
only  one  of  45  horse-power  taking  the  full  line  pressure  of  5000 
volts. 

The  tariffs  are  considered  very  low.  the  rates  per  i6-cp  lamp  being 
scaled  according  to  the  amount  of  use  and  varying  from  about 
$3  per  annum,  if  burned  400  hours,  to  $4.25  for  800  hours  or  more 


The  power  for  motor  service  is  also  sold  on  a  sliding  scale  accord- 
ing to  the  amount  used,  varying  per  horse-power  year  from  the 
equivalent  of  $50  for  a  one-horse  motor  to  $15  for  a  thirty-horse 
motor,  larger  powers  being  subject  to  special  contracts.  The  com- 
pany has  made  an  effort  to  obtain  a  day  load  by  a  special  rate  for 
small  motors  used  between  eight  in  the  morning  and  four  in  the 
afternoon  in  the  winter,  or  seven  in  the  morning  and  six  in  the 
afternoon  in  summer.  Motor  power  so  used  is  measured  by  a 
meter  with  a  time  element  and  is  charged  for  at  the  rate  of  about 
two  cents  per  hp-hour  for  a  small  motor  of  one  horse-power,  the 
scale  running  down  to  a  cent  and  a  half  for  a  six-horse  motor. 

The  attendants  required  are  two  engineers  and  four  assistants  at 
the  power  station  and  a  lineman  in  each  general  localitj'.  The  sta- 
tion runs  continuously  except  between  9  .\.  M.  and  2  p.  M.  on  Sun- 
davs. 


5hort  Cuts  in  Dvnamo  Calculations. 


BV     CECIL    P.    POOLE. 
.ARMATURES. 

Five  years  ago  the  writer  described  in  print  a  method  then  in  use 
by  himself,  the  object  of  which  was  economy  in  time  in  making  pre- 
liminary calculations  for  the  dimensions  of  dynamos  and  motors. 
Since  then  the  method  formerly  used,  with  much  satisfaction,  has 
been  modified  so  as  to  make  it  applicable  to  standard  practice  in 
designing,  irrespective  of  personal  preferences  as  to  minor  details. 
The  ■"method"  consists  in  basing  the  calculations  for  output  upon 
the  peripheral  velocity,  air-gap  density  and  number  of  conductors, 
and  in  adopting  at  the  outset  fixed  values  for  the  peripheral  velocity, 
air-gap  density  and  proportion  of  armature  covered  by  the  pole 
pieces  for  each  line  of  machines  of  a  given  type.  The  analysis  fol- 
lows : 

If  #  represents  all  the  lines  of  force  that  pass  across  all  air  gaps; 
Nw,  the  number  of  conductors  on  the  armature;  />,  the  number  of 
distinct  paths  in  the  armature  winding,  and  n  the  revolutions  per 
second,  the  expression  for  e.  m.  f.  will  be 

""  \o~^  =  E (a) 


$  n  ■ 


Now.  ignoring  fringing,  which  is  practically  negligible  with  the 


Xiec    )y^rA/ Afy. 


Fig.  10. — The  Other  End  of  the  Motor,  Showing  the  Internal 
Short-Circuiting  Ring. 

short  air  gaps  commonly  found,  the  flux   #  is  equivalent  to 

B  /'  ;r  rt  /., 
where   g  is  the  density  per  square  inch  in  the  air  gaps.  D  the  di- 
ameter of  the  armature.  L  its  lencth  and    a  the  proportion    of   the 


556 


THE    ELECTRICAL    W^ORLD. 


Vol.  XXXII.     No.  22. 


circumference  covered  by  pole-faces.  If  dimensions  be  in  inches 
and  the  densitj'  be  reckoned  in  gausses  then,  of  course,  the  con- 
stant 6.4516  must  be  included,  making 

#  -  6.4516  ifj  P  7T  aL  : 

.-.     E  =  (i.Ai-ib  &  D  n  a  L  n jq-^ 

P 
If  the  peripheral  velocity,  express.;d  in  feet  per  minute,  be  rep- 
resented by  S, 

0.2  S  =  D  It  n 
and  the  formula  above  can  be  changed  to  read 

• (*) 

P 
For  those  preferring  to  work  in  lines  per  square  mch  instead  of 

gausses  the  equation  is 


must  be  i  inch  deep,  wliicli  will  reduce  the  angular  width  of  a  tooth 


A  w 
1.29  S(S,a  L  -^10 


o  2  5  B  a  -^  - 


/ 


10-"  =  E. 


(l>') 


Now,  if  the  values  of  5.  (B  (or  B)  and  a  be  determined  for  the 
whole  line  of  machines,  they  need  enter  but  once  into  the  details 
of  calculation,  and  may  as  well  be  taken  out  of  the  formula  to  be 
used  for  individual  machines,  separating  the  factors  of  the  funda- 
mental formula  into  two  smaller  ones,  thus: 
I  29  5  (S  n:  10-- 

0.2  5  B  e-  10-- 


.{c) 


=  K. 


■  in 


and  K Niu  L^  E {'O 

The  advantages  accruing  from  the  above  modification  of  the  fun- 
damental formula,  and  dividing  its  factors  into  two  fornui- 
l:e,  are  that  the  most  tedious  calculations  need  be  made  only 
once  for  an  entire  line  of  a  given  type,  reducing  the  calcu- 
lations on  each  machine  to  a  nominal  amount  of  work,  and  that 
corrections  in  preliminary  dimensions  are  made  very  quickly.  With 
fixed  values  for  5,  (B  (or  B)  and  a  the  magnetic  flux  is  propor- 
tional to  the  diameter  X  length  of  thearmature  and  the  rateof  revolu- 
tion is  inversely  proportional  to  the  diameter;  the  number  of  wiics 
(of  given  size  and  number  of  layers)  is  also  proportional  to  the  di- 
ameter, so  that  under  these  conditions 

E^.   D  X  L ('■) 

and  corrections  in  dimensions  need  only  satisfy  the  equation 

n  L=  D  L (/) 

L 


IL 


•(.e) 


to 


(12.7  —  2)  ;r 


84 


-0.175  =  0.22518  inch  at  the   base.     The  air-gap 


or  D    =   SDL-KD/L (/') 

D'  and  U  representing  corrected  values  for  the  diameter   and  length 
of  the  core,  and  D'/L'  the  ratio  between  the  two. 

The  convenience  of  the  method  may  be  illustrated  by  an  example. 
Suppose  a  line  of  machines  is  to  be  designed,  ranging  from  10  to 
25  kilowatts  in  output  and  of  tolerably  low  speed;  the  field  magnet 
to  be  quadripolar  and  the  armature  slotted,  or  toothed,  with  as 
many  brushes  as  there  arc  magnet  poles.  An  air-gap  density  of 
fiooo  gausses  is  not  excessive,  nor  is  0.6  for  the  value  of  a.  The 
speed  may  be  2500  to  .3000  feet  a  minute — say  2500.  These  values  sub- 
stituted in  formula  (c)  t'ivc 

1. 2' I  06    10-* 

=  o  029 

for  the  value  of  K  in  equation  (d) ;  .  ■.  0.029  N  w  L  —  E. 

Placing  the  rate  of  revolutions  at  750  per  minute  the  diameter  of 
the  armature  will  be  12.7  inches  (5"  being  2500).  The  most  favor- 
able proportion  (or  a  quadripolar  machine  is  D/L  =  2,  which  would 

make /-  =  6.3s  inches.  A*  Jf,  therefore,  will  be  ;^         =676-!-. 

.0Z9  X  &35 

The  size  of  the  wire  will  be  No.  10  or  No.  11  if  wound  in  single 
strands;  taking  the  larger  wire  and  winding  the  coils  "on  edge" 
(one  wire  in  width  and  several  layers  deep),  the  slots  will  have  to 
l»c  0.17s  inch  wide,  each,  to  accommodate  the  wire.  For  prelim- 
inary work  it  is  safe  to  allow  thrcc-fifths  of  the  circumference  of  the 
armature  for  teeth,  two-fifths  for  slots;  on  this  basis  a  slot  and  a 
tooth  will  have  an  angular  measurement,  on  the  periphery  of  the 

armature,  of     '         =  0.437s  inch,  and  the  armalnre  of  12.7  inches 
0.4 

above   obtained  will  accommodate  =84 —  sIoIh  und    teeth. 

0.475 

Nvi  being  676,  each  slot  should  contain  8 -f- wires;  putting  8  in  a 

(lot  changes  Nw  to  672.  With  eight  No.  to  wires  in  a  slot  the  slots 


density  being  6000  gausses,  the  average  in  the  teeth  will  be  about 
9100  gausses,  which  is  a  fair  working  density  for  armature  teeth, 
though  it  might  be  made  considerably  higher.  Having  changed  Nw 
to  672  the  value  of  L  increases  to  6.42  inches. 

An  armature  of  the  foregoing  dimensions,  etc.,  will  give  125  volts 
on  open  circuit  in  a  separately  excited  field,  but  no  account  has 
been  taken  of  the  loss  in  the  winding  at  full  load.  The  warm  re- 
sistance of  the  winding  described  will  be  0.0056  ohm,  within  a  narrow 
margin  either  way,  making  the  drop  at  90  amperes  5.04  volts,  so 
that  to  get  125  volts  at  the  brushes  the  armature  must  be  lengthened 

to  about  -^^  X  6.42  =;  6.68  inches   (6.7    practically),  increasing  the 
125 

open  circuit  e.  m.  f.  to  130  volts,  and  the  resistance  to  0.05712  ohm, 
this  increase  being  practically  negligible  so  far  as  the  e.  m.  f.  produced 
is  concerned.  The  C'R  loss  in  the  armature  at  90  amperes  is  462.67 
watts,  and  as  the  radiating  surface  is  about  500  square  inches  the 
heating  will  not  be  excessive. 

The  armature  just  calculated  is  not  put  forward  as  a  specimen  of 
ideal  design;  all  the  dimensions  and  basic  data  were  assumed  hap- 
hazard in  the  course  of  writing  this  article,  without  any  preliminary 
calculation  to  ascertain  the  result,  the  only  object  being  to  demon- 
strate the  convenience  of  the  above  method  of  making  preliminary 
calculations.  It  is  obvious  that  if  the  C'R  loss  here  obtained  be 
considered  too  great  by  a  designer,  the  remedy  is  simply  to  adopt 
a  higher  peripheral  velocity  or  air-gap  density,  or  both,  thereby  re- 
ducing the  value  of  A'?c',  and  allowing  the  use  of  larger  wire  as  well 
as  fewer  turns.  Or  the  slots  could  be  made  wider  and  deeper  to 
take  No.  g  wire,  making  the  teeth  narrower,  as  there  is  room  for  a 
material  increase  in  density  there. 

FIELD    MAGNETS. 

The  application  of  the  above  practice  is  not  limited  to  armature 
calculations;  it  may  be  advantageously  used  in  ascertaining  the 
cross-sectional  area  of  the  field  magnet  cores,  yokes  and  pole 
pieces.  Having  tested  the  iron  or  steel  to  be  used,  and  determined 
the  proper  density  at  which  it  is  to  be  worked,  the  area  of  any 
part  of  a  simple  magnetic  circuit  will  be  aiiproximately 

1)  n  a  (SI  i: , 
>(& 

/'being  the  number  of  poles.  (B' the  density  in  the  iron  or  steel  and 
V  the  coefficient  of  leakage.  .-\s,  for  a  given  design  of  machine,  all 
of  the  values  excepting  those  of  D  and  /.  may  be  fixed  for  all  sizes 
within  a  reasonable  range,  the  equation  mav  lie  modified  to  read 

j'\ru=  I;  D  L .' (/) 

in  which 

(B  a  ^ 
(B   /' 

\   convenient   formula  used   by   the   writer  in   calculating   shunt 
windings  for  constant  potential  machines  is  the  following: 
At   /m         ^^., 
V       ~ 

in  which  .'/(  is  the  ampere  turns  in  the  winding;  /,,,  the  mean 
length  of  one  turn  in  inches;  I',  tlic  volts  at  tlic  terminals  of  the 
winding,  and  A'  the  area  of  the  wire  in  circular  mils,  .^s  this  equa- 
tion is  correct  only  for  a  rise  in  temperature  of  50°  Fahr.,  a  heat- 
ing coefficient  is  reipiired  to  make  it  universally  applicable.  Then 
it  becomes 

(  0.002  0  -»- o.g  )  At /,„         ..  ,   , 

v^  ^''  ^  ' 

0    representing  the  rise  in  temperature  in  h'ahrenheit  degrees. 

I'or  convenience  and  economy  in  lime  the  writer  has  di-ducrd 
the  accompanying  table  of  constants,  the  use  nf  wliiili   iliiiiiM.iles 

?l°°?     i" — L^, leaving  the  expression,  for  use  incunnectinn  with  lliis 

table, 

/••     At/,,,  =  rt" (/) 

the  value  of  /.•'  for  various  Cdiiibinations  of  voltage  and  lciii|ii  r.iiure 
rise  l)cing  found  in  the  body  of  the  lal>le. 

.Another  formula  which  has  been  finmil  iiniiu'iiscly  convenient  for 
getting  at  the  necessary  coil  space  mii  tlir  field  in.ignrt  cores  is 
■-ubjiiined : 

■/■     At 


.1/ 


/(• 


.a-) 


■(>") 


VI 


..^.     .Xrfi=£ (9) 

<l  n  (j  III' 

where  £  reprcHcntH  the  length  .di.ng  the  core  in  inches;  </,,  the  <li- 
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ameter  of  the  wire  over  the  insulation  in  mils;  5,  the  depth  of  the 
winding  in  inches;  G,  the  girth  or  perimeter  of  the  coil  in  inches,  and 
e  the  rise  in  temperature,  Fahrenheit.  The  result  cannot  be  ab- 
solutely accurate,  because  the  "imbedding"  of  the  wires  of  each 
layer  between  those  of  the  layer  below,  which  varies  with  each 
size  of  wire,  renders  it  difficult  to  obtain,  on  paper,  the  exact  value 
oiS.  The  error  being  from  ^.02  to  ^.^6  it  is  not  important,  and 
the  formula  saves  a  good  deal  of  time.  Moreover,  if  the  coeffi- 
cient of  shrinkage  due  to  "imbedding"  be  ascertained  experi- 
mentally for  each  size  of  wire,  S  can  be  given  a  precise  value. 
Table  Giving  Values  of  k'  in  Equation  (p). 


Temp.  : 

rise. 

Volts. 

Fah. 

C. 

no 

115 

120 

125 

10 

.00S54 

.00817 

.00783 

.00752 

20 

.00858 

.0082 

.00786 

.00755 

25 

.oo56S 

.0083 

.00796 

.00764 

15 

.00872 

.00834 

.00799 

.007675 

30 

.00S78 

.0084 

.00805 

.0073 

35 

.00848 

.00849 

.00814 

.00782 

20 

.0089 

.00852 

.00817 

.00784 

40 

.GoSgS 

.00859 

.00823 

.0079 

45 

25 

.0090S 

.00S6S7 

.00832 

.00799 

50 

.00918 

.O0S78 

.00841 

.00808 

30 

.00926 

.00886 

.00849 

.00815 

60 

.0093S 

.   .00898 

.0086 

.00826 

35 

.00945 

.00903 

.00866 

.00S32 

70 

.00958 

.00916 

.00878 

.00843 

40 

.00962 

.0092 

.00882 

.00848 

81 

45 

.00978 

•00935 

.00897 

.0086 

90 

50 

.00998 

.00954 

.00915 

.00878 

Other  Voltages. 

^'  ='A 

the 

table 

values  when 

Kis 

220 

230 

240 

250 

i'  =  'A 

the 

table 

values  ■ 

when  V  is 

440 

460 

4S0 

500 

/&■  -i 

the 

table 

values ' 

when 

,  Fis 
Hig 

550 

575 

600 

h -Voltage 

Power  Transmission.* 

BY   CHAS.    F.    SCOTT: 

Several  years  ago  an  investigation  of  the  conditions  and  require- 
ments incident  to  the  use  of  high  voltages  was  undertaken  by  the 
Engineering  Department  of  the  Westinghouse  Electric  and  Manu- 
facturing Company.  In  this  experimental  investigation  the  size  of 
the  apparatus  and  the  conditions  of  the  tests  were  as  far  as  practi- 
cable such  as  would  prevail  in  actual  work. 

The  transformer,  the  sine  qua  non  of  high-voltage  working,  re- 
ceived first  consideration.  A  design  suitable  for  large  sizes  was 
worked  out  and  tested;  then  high-voltage  windings  were  made. 
Attention  was  next  directed  to  tlie  line  insulator. 

New  phenomena  were  liable  to  be  presented  at  higher  voltages 
and  it  was  necessary  to  determine  what  they  were,  also  how  to  meet 
the  requirements  which  they  impose.  New  forms  and  sizes  of  in- 
sulators were  designed,  made  and  tested  to  determine  the  losses 
which  would  occur  and  the  limit  at  which  they  would  break  down. 

The  luminosity  and  the  hissing  sound  emitted  by  the  connecting 
wires  of  high  voltage  suggested  a  loss  which  might  be  an  apprecia- 
ble addition  to  that  over  the  surface  of  Uie  insulators.  It  was  found 
that  a  very  considerable  loss  of  energy  took  place  between  the  wires 
—a  loss  which  at  high  voltages  was  much  in  excess  of  that  across 
the  surface  of  the  insulators. 

Mr.  L.  L.  Nunn  visited  Pittsburg  at  this  time  and  became  much 
interested  in  this  work.  He  was  a  pioneer  in  power  transmission, 
having  put  in  the  first  large  alternating-current  transmission  plan: 
in  this  country,  namely,  that  at  Telluride,  Col.,  which  was  designed 
by  the  writer  and  described  by  him  at  the  general  meeting  of  this 
institute  in  1892.  It  was  proposed  that  this  work  be  taken  up  con- 
jointly by  the  Westinghouse  company  and  Mr.  Nunn.  and  prose- 
cuted on  a  much  enlarged  scale,  by  operating  the  original  motor 
over  a  high-voltage  line.  In  a  report  to  the  vice-president  and  gen- 
eral manager  of  the  electric  company,  dated  April  2,  189S.  the 
writer  said:  "The  transformers  would  be  arranged  to  give  a  line 
pressure  of  10,000,  which  is  to  be  increased  by  suitable  steps  to 
possibly  50,ooojK)lts  *  *  *  I  regard  this  as  an  excellent  op- 
Ta  paper 'presTnted  before  the  American  Institute  of  Electrical  Engineers, 
Omaha,  June,  1898.  < 


portunity  to  make  a  thorough  and  extremely  important  and  valu- 
able test  of  high-tension  working  under  difficult  practical  condi- 
tions, which  our  company  should  take  up  'and  carry  out  as  fully  as 
possible."  Raising  and  lowering  transformers  were  made  and  sent 
to  Telluride,  and  power  for  the  loo-hp  synchronous  motor  was 
transmitted  at  voltages  far  exceeding  any  which  had  been  previously 
used  anywhere.  Exceptional  facilities  were  afforded  for  observing 
the  practical  operation  of  high-tension  working  under  severe  cli- 
matic conditions,  and  for  making  measurements.  The  results  of 
the  work  were  so  assuring  that  the  Telluride  Power  Transmission 
Company  has  lately  installed  a  plant  which  is  in  commercial  opera- 
tion at  40,000  volts  and  is  now  making  an  increase  in  the  plant. 
This  work  has  been  continued  on  experimental  circuits  at  East 
Pittsburg,  and  some  measurements  have  been  made  at  Niagara. 

The  work  which  has  just  been  briefly  described  was  an  investiga- 
tion into  an  unknown  field.  It  has  been  progressively  and  system- 
atically carried  out  and  it  has  determined  results  which  were  un- 
foreseen, and  which  are  of  both  theoretical  interest  and  practical 
importance. 

This  present  paper  describes  the  more  interesting  and  important 
parts  of  this  work  and  gives  the  methods  by  which  measurements 
have  been  made  and  the  results  which  have  been  reached.  A  num- 
ber of  points  of  interest  and  importance  are  given  with  regard  to 
long-distance  transmission  plants  now  in  operation. 

HIGH-TENSION  TRANSFORMERS. 

In  1891  the  Westinghouse  company  furnished  transformers  for 
the  io,ooo-volt  transmission  to  San  Bernardino  and  Pomona. 
Twenty  transformers  were  used  in  a  set,  each  giving  a  pressure  of 
500  volts  and  the  twenty  in  series  10,000  volts.  This  arrangement 
made  the  insulation  within  the  individual  coils  a  matter  of  com- 
parative ease.  The  insulation  between  the  coils  of  the  high-tension 
circuit  and  other  parts  of  the  transformer  was  secured  by  allowing 
a  space,  which  was  filled  with  oil. 

The  first  arrangement  of  transformers  for  giving  from  30,000  to 
50,000  volts  was  made  by  using  a  number  of  transformers,  each 
giving  10,000  or  15,000  volts.  The  low-tension  circuits  of  the  sev- 
eral transformers  received  current  from  an  insulating  transformer 
in  which  there  were  a  number  of  separate  coils,  each  one  supplying 
a  separate  raising  transformer.  An  arrangement  of  this  kind  was 
used  for  obtaining  the  high  voltages  in  the  exhibit  of  the  Westing- 
house company  at  the  World's  Fair.  A  large  transformer  was  de- 
signed in  January,  1894.  The  output  of  200  kilowatts  was  many 
times  greater  than  that  of  any  transformers  which  had  been  made 
by  the  Westinghouse  company.  The  transformer  was  oil-insulated 
and  was  cooled  by  water  flowing  through  a  pipe  immersed  in  the 
oil.  This  transformer  was  pronounced  a  success,  and  the  type  was 
adopted  and  has  been  followed  ever  since  as  a  standard,  except  that 
the  water-cooling  is  employed  only  on  the  largest  size. 

The  transformer  was  then  rewound  for  40,000  volts,  and  a  some- 
what reduced  output.  It  was  operated  at  this  voltage  for  a  short 
time,  when  it  was  found  that  through  an  oversight  the  insulation 
between  layers  was  insufficient.  In  October  the  high-tension  coils 
were  rewound  for  60,000  volts,  and  the  transformer  is  still  in  use 
after  many  months  of  varied  service  and  a  considerable  period  of 
inactivity. 

The  making  of  a  single  large  transformer  for  a  very  high  voltage 
naturally  involved  new  difficulties.  Above  10,000  or  20,000  volts 
there  was  an  unexplored  and  uncertain  field  in  the  matter  of  insula- 
tion. Materials  which  were  commonly  used  at  ordinary  voltages 
might  have  very  different  characteristics  under  the  new  conditions. 
Tests  were  made  on  materials  before  the  first  high-voltage  trans- 
formers were  made,  and  it  has  been  continued.  The  large  high-ten- 
sion transformer  as  made  to-day  was  not  designed  in  a  week  or  a 
month,  but  it  has  been  an  evolution  based  upon  experimental  tests 
and  experience  in  continued  operation.' 

HIGH-TENSION   INSULATORS. 

After  a  high-voltage  transformer  was  constructed,  the  insulator 
naturally  presented  itself  as  a  fundamental  factoi  in  transmission. 
The  requisites  of  an  insulator  for  high-voltage  work  are,  that  it 
shall  have  a  dielectric  strength  sufficient  to  prevent  the  current 
passing  directly  through  the  material,  that  lits  dimensions  shall  be 
large  enough  to  prevent  the  passage  of  current  over  the  outside  of 
the  insulator  to  its  support,  and  that  the  resistance,  both  of  the 
material  and  its  surface,  shall  be  sufficiently  high  to  prevent  undue 
loss  of  energy.  In  addition  to  these  fundamental  electrical  require- 
ments are  those  of  a  mechanical  nature  involving  strength  and  con- 
>See  The  Electrical  World,  March  5,  1898,  page  300. 
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veniencc.  These  properties  must  of  course  be  permanent  and  not 
liable  to  deterioration  while  in  service. 

Up  to  this  time  very  little  attention  had  been  given  to  the  man- 
ufacture and  design  of  high-tension  insulators.  There^were  avail- 
able for  our  laboratory  tests  the  glass  insulators  which  we  had 
designed  for  the  10,000-volt  transmission  line  at  San  Bernardino 
and  Pomona,  Cal. 

A  much  larger  glass  insulator  was  made  having  the  so-called 
'helmet"  form,  which  was  probably  the  beginning  of  a  type  which 
is  now  quite  common.  The  large  glass  insulator  presented  me- 
chanical difficulties  in  manufacture,  and  recourse  was  had  to  porce- 
lain. An  insulator  was  designed  to  be  under-hung,  the  top  of  the 
insulator  being  supported  in  an  inverted  cup  which  was  to  be  bolted 
to  the  under  side  of  the  cross-arm.  From  the  bottom  of  the  in- 
sulator a  pin  extended  which  was  anchored  in  a  hole  in  the  in- 
sulator and  held  the  wire  several  inches  below  the  porcelain.  The 
object  was  to  place  the  wire  below  the  cross-arm  so  that  the  snow 
which  might  pile  up  on  the  cross-arm  would  not  come  near  the  in- 
sulator. The  wire,  moreover,  instead  of  being  supported  upon  the 
top  of  the  insulator,  where  it  is  in  connection  with  an  extended  wet 
surface,  would  be  supported  from  the  part  of  the  insulator  which  is 
most  protected  and  the  dryest. 

An  interesting  evolution  then  began  to  take  place  in  the  manu- 
facture of  porcelain.  There  were  eight  or  ten  steps  in  this  history, 
in  which  insulators  which  were  presumed  by  the  manufacturer  to 
be  satisfactory  were  broken  down  on  high-voltage  test.  Porcelain 
which  presented  a  beautiful  smooth  glazed  surface  was  often  found 
to  contain  internal  cracks  or  cavities  which  were  soon  traversed  by 
the  current.  In  other  cases  bits  of  pebbles  or  other  impurities  were 
found.      In   still  other  cases  the  porcelain  was  not  homogeneous 
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and  was  not  compact,  or  the  material  was  porous  and  absorbed  a 
drop  of  ink  almost  as  readily  as  a  lumj*  of  sugar  would  do.  The 
effect  of  this  work  is  seen  in  the  improved  quality  o(  material  now 
made  by  certain  porcelain  manufacturers  who  benefited  by  this  ex- 
perience. It  may  also  be  remarked  that  some  of  ihc  unpleasant 
experiences  with  porcelain  insulators  mighl  have  been  prevented  if 
similar  preliminary  tests  had  been  made  instead  of  employing  the 
more  expensive  and  inconvenient  melhrid  of  tcstinK  thcni  in  com- 
mercial service. 

'Ilic  uiider-liung  form  of  porcelain  insulator,  however,  did  not 
prove  successful  nor  satisfactory.  The  insulator  was  hravy  and 
cumbersome,  and  no  satisfactory  method  was  devised  for  huldinK 
Ihc  wire.  A  wooden  pin  lacks  slrcnKih.  and  a  metal  pin  reduces  in- 
sulation. Moreover,  smaller  insulators  of  the  ordinary  form  were 
foimd  suitable  for  higher  pressures  than  was  anticipated. 

Some  measurements  were  made  ol  the  losses  on  the  Pomona 


insulators.  Twenty-four  insulators  were  mounted  on  wooden  pins. 
A  wire  was  run  along  the  tops  of  the  insulators  and  a  second  wire 
connected  the  pins.  The  increase  produced  in  the  reading  of  a 
wattmeter  in  the  primary  of  the  raising  transformer  when  the  wires 
were  connected  to  the  high-voltage  terminals  was  taken  as  the  loss 
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Fig. 


on  the  msulators.  The  loss  at  25,000  volts  was  about  two  watts  per 
insulator.  This  voltage  between  pin  and  wire  corresponds  to  50,000 
volts  between  transmission  wires. 

LOSSES   BETWEEN    WIRES". 

The  loss  over  the  surface  of  insulators  was  quite  small,  in  fact 
almost  insignificant  compared  with  the  amount  of  power  which 
would  ordinarily  be  transmitted.  The  various  displays  of  energy 
about  high-tension  wires  led  us  to  investigate  and  determine  whether 
this  loss  was  one  of  importance.  In  order  to  measure  the  loss  be- 
tween wires,  eliminating  what  occurs  on  the  insulators,  it  was  de- 
sirable to  have  a  considerable  length  of  wire,  to  support  it  without 
insulators,  and  preferably  to  arrange  the  wires  in  such  a  form  as  to 
give  a  considerable  loss.  Nine  wires  each  60  feet  long  were 
stretched  4  inches  apart  in  a  horizontal  plane  and  were  held  in  place 
by  strings  several  feet  in  length  at  each  end.  The  wires  were  No. 
19  B.  &  S.  gauge,  0.036  inch  in  diameter.  They  could  be  con- 
nected in  various  ways,  and  any  pair  or  pairs  of  wires  could  be 
omitted  as  desired. 

The  power  supplied  to  the  raising  transformer  was  measured  by  a 
wattmeter  placed  in  the  primary  low-tension  circuit.  When  the  load 
was  placed  on  the  transformer,  the  wattmeter  reading  increased,  and 
ihe  amount  of  increase  was  taken  as  the  power  delivered  to  the 
load.  This  method  involves  certain  errors  which  will  be  pointed  out 
further  on,  but  on  the  whole  it  gives  an  approximate  and  fairly  cor- 
rect indication  of  the  power,  and  is  sufficient  to  sliow  clearly  the 
general  form  of  the  loss  curves  and  a  number  of  interesting  char- 
acteristics. 

The  first  measurements  of  this  loss  are  recorded   February  26, 

1895.    The  first,  third,  fifth,  seventh  and  ninth  wires  were  connected 

■   in  mulliplc  to  one  tcripinal,  and  the  other  wires  were  connected  to 
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the  Hccoml  terminal  of  llie  raising  transformer;  successively  increas- 
ing voltages  were  applied. 

The  wires  began  lo  give  a  hissing  or  cracking  sound  and  in  the 
(I. irk  liiH/in  lo  apiK-ar  luminous  at  a  lilllc  below  20,000  volts.    As  the 
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voltage  was  increased  the  sound  became  more  and  more  intense, 
the  wires  vibrated  and  became  more  and  more  luminous,  until  at 
the  higher  voltages  they  were  surrounded  by  a  coating  of  soft  blue 
light  many  times  the  diameter  of  the  wire.  Often  there  were  bright 
points  along  the  wire,  probably  corresponding  to  bits  of  dust  or 


Fig.  4. — 50.000   VoLis  ON  I^AR  it;  ii:.  v-^    Insllators  (Upper    Cross- 
arm)  and  ON  Porcelain  Insulators  (Lower   Cross-arm). 

rough  places  resembling  points  on  the  wire.  The  large  room  soon 
became  strongly  charged  with  ozone. 

Results  of  measurements  on  all  wires,  alternate  wires  being  con- 
nected together  to  one  terminal,  and  the  intermediate  wires  to  the 
other  terminal  of  the  raising  transformer,  are  given  in  the  accom- 
panying cut,  Fig.  I.  Three  curves  are  given  for  a  frequency  of  60 
periods  per  second,  or  7200  alternations  per  minute.  Two  of  these 
curves  give  the  wattmeter  readings  for  the  diflferent  voltages,  one 
for  the  transformer  alone,  and  the  other  for  the  transformer  and 
high-tension  wires;  the  third  curve  gives  the  difference  between  the 
two,  and  therefore  represents  approximately  the  loss  on  the  high- 
tension  wires.  Corresponding  curves  are  given  of  tests  made  at  a 
frequency  of  133.  The  loss  in  the  transformer  is  less  at  the  higher 
frequency,  but  the  loss  on  the  high-tension  wires  is  almost  the  same 
for  both  frequencies.  These  losses  are  very  small  below  18.000  volts, 
but  increase  rapidly  up  to  30.000  volts. 

As  the  two  sets  of  tests  were  made  with  dynamos  having  different 
characteristics  they  may  not  accurately  represent  the  relative  effects 
of  the  frequencies.  The  difference  due  to  causes  other  than  the  fre- 
quency are,  however,  probably  small,  so  that  these  tests  are  cor- 
rect in  showing  the  general  relation  between  the  loss  and  the  pres- 
sure, and  that  the  loss  depends  little  if  at  all  upon  the  frequency. 

Tests  were  made  with  different  numbers  of  wires.  In  one  case 
the  measurements  were  made  with  the  arrangement  described  above, 
in  which  five  wires  were  connected  together  and  the  four  intermedi- 
ate wires  were  connected  to  the  second  terminal  of  the  raising  trans- 
former. Two  wires  at  one  end  were  then  left  off.  Two  of  these  were 
next  omitted,  leaving  three  connected  to  one  terminal  and  two  to 
the  other.  One  of  these  was  left  off,  leaving  the  first  and  third  wires 
connected  together,  and  the  second  and  fourth  also.  The  first  and 
ninth  wires  were  then  connected  together,  also  the  second  and 
eighth,  .^s  the  first  and  second  wires  were  well  separated  from  the 
eighth  and  ninth,  the  mutual  effect  between  them  is  negligible,  so 
that  the  loss  in  this  case  may  be  considered  as  double  that  which 
would  be  obtained  from  the  first  and  second  wires  alone.  The  re- 
sults of  this  measurement  are  plotted  in  Fig.  2.  The  points  tor  both 
loss  and  current  fall  on  a  straight  line  and  indicate  that  each  addi- 
tional wire  causes  a  definite  increase. 


Measurements  made  upon  wires  at  greater  distances  show  that 
the  action  is  considerably  less  as  the  wires  are  separated.  The  loss 
is  approximately  the  same  at  28,000  volts  when  the  wires  are  4  inches 
apart  that  it  is  at  36,000  volts  when  they  are  16  inches  apart.  The 
loss  for  a  distance  of  8  inches  is  intermediate. 

Other  measurements  were  made,  but  nothing  of  further  impor- 
tance was  developed.  It  is  interesting  to  note  that  within  a  few  days 
of  the  first  measurements  the  general  characteristics  of  this  loss 
were  determined,  namely,  that  the  loss  between  wires  increases 
rapidly  after  a  critical  voltage  is  reached,  that  the  loss  is  practically 
indepen'dent  of  the  frequency,  that  it  is  much  less  as  the  distance 
between  wires  is  increased.  When  a  loss  of  1200  watts  was  ob- 
tained on  a  total  length  of  540  feet  of  wire  at  only  30,000  volts,  the 
important  bearing  of  this  phenomenon  upon  transmission  became 
very  evident.  The  tests  were  stopped  as  preparations  were  begun 
for  the  continuation  of  the  work  at  Telluride. 

TRANSFORMERS   AT   TELLURIDE. 

The  original  Telluride  plants  operated  at  3000  volts.  Both  the 
generator  and  the  synchronous  motor  were  wound  for  this  pressure. 
Two  transformers  were  furnished  for  the  high-voltage  tests,  one  for 
raising  the  generator  voltage  for  transmission  and  the  other  for 
lowering  the  voltage  for  the  motor.  The  windings  were  connected 
with  a  number  of  terminals  by  which  the  high-tension  voltage  could 
be  varied  over  a  wide  range  up  to  60,000  volts. 

Coils  of  similar  shape  were  placed  side  by  side  in  what  is  known 
as  the  "parallel"  form  of  construction.  Each  coil  had  many  layers 
of  wire  and  but  few  turns  per  layer,  thus  securing  a  small  difference 
of  pressure  between  consecutive  layers.  The  high-tension  winding 
was  divided  into  four  similar  coils,  each  designed  to  give  a  maxi- 
mum of  15.000  volts.  The  individual  coils  could  be  differently  con- 
nected, either  in  series  or  in  multiple.  The  low-tension  coils  were 
five  in  number  and  were  provided  with  loops,  by  which  the  number 
of  effective  turns  could  be  varied.  Three  low-tension  coils  were 
placed  betwen  two  pairs  of  high-tension  coils  and  the  two  remain- 
ing low-tension  coils  were  placed  on  the  two  ends.  Between  the 
low-tension  and  high-tension  coils  metallic  shields  were  placed, 
which  were  connected  to  the  ground  for  protecting  the  low-tension 
circuit  from  danger  in  case  of  accidental  contact  with  the  high-ten- 
sion circuit,  and  also  for  screening  the  low-tension  circuit  from 
electrostatic  induction  from  the  high-tension  windings.  The  trans- 
former was  immersed  in  a  case  containing  oil.  The  iron  and  the 
case  of  the  transformer,  as  well  as  the  shields  between  the  coils, 
were  connected  to  the  ground. 

There  was  also  an  auxiliary  transformer  whose  primarj'  was  con- 
nected across  the  generator  terminals,  while  its  secondary  was  placed 
in  series  with  the  circuit  to  the  raising  transformer,  thus  either  rais- 
ing or  lowering  the  generator  e.  m.  f.  as  desired.  The  secondary 
had  a  number  of  steps  so' that  the  voltage  could  be  varied  at  will. 

THE   TRANSMISSION   LINE. 

The  line  extends  from  the  power  station  near  Ames,  which  is  a 
few  miles  from  Telluride.  Col.,  to  the  Gold  King  mill.  The  line 
passes  over  an  exceedingly  rugged  country  and  has  a  total  length 
of  nearlj'  2^4  miles  (11,720  feet).  There  are  sixty-two  poles,  each 
carrying  three  cross-arrhs,  the  upper  being  about  26  feet  from  the 
ground.  Each  cross-arm  carries  two  wires  supported  by  insulators 
which  are  designated  as  follows:  Large  glass,  small  glass,  porcelain. 
CSee  Figs.  4  and  5").    The  large  glass  insulator  is  the  same  as  that 


Fig.  5. — Insulators  Useo  i.n  Higm-Tension  Tests  at  Telluride. 

used  on  the  circuit  in  the  San  Bernardino  and  Pomona  plant.  The 
tot.al  height  is  5  inches  and  the  maximum  diameter  sJ/^  inches. 
The  bottom  of  the  insulator  stands  1%  inches  above  the  cross-arm. 
The  porcelain  insulator  is  4  1-16  inches  high  and  5%  inches  in  diam- 
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eter.  The  bottom  is  3  1-16  inches  above  the  cross-arm.  The  small 
glass  insulator  is  3J4  inches  in  height,  414  inches  in  diameter  and 
stands  2%  inches  above  the  cross-arm.  This  insulator  is  triple  petti- 
coat; the  other  two  insulators  are  double  petticoat.  The  circuits 
were  strung  with  galvanized  iron  wire  0.165  inches  in  diameter, 
which  is  No.  8  B.  W.  G.,vand  about  No.  6  B.  &  S.  gauge.  Later 
the  circuit  on  porcelain  insulators  was  changed  to  No.  6  B.  &  S. 
copper  wire  0.162  inch  in  diameter.  The  measured  resistance  of 
one  of  the  iron  wire  circuits  was  66  25  ohms  at  — 7°  C. 

THE   LIGHTNING   PROTECTION. 

The  lightning  protection  was  laid  out  by  Mr.  A.  J.  Wurts,  who 
previous  to  this  time  had  spent  some  months  at  Telluride,  deter- 
mining the  requirements  for  protecting  the  3000-volt  circuit.  The 
protection  consists  of  choke-coils  and  spark-gaps  of  non-arcing 
metal. 

In  each  line  ten  choke-coils  were  placed.  Unit  arresters,  each  con- 
sisting of  seven  non-arcing  metal  cylinders  and  having  six  spark- 
gaps,  were  connected  as  is  shown  in  Fig.  3. 

RUNNING  TESTS   AT  TELLURIDE. 

The  first  tests  were  qualitative  rather  than  quantitative.  It  was 
uncertain  what  phenomena  might  accompany  the  operation  of  a 
long  line  at  high  voltage,  and  the  pressure  which  could  be  used  on 
the  insulators  was  a  matter  to  be  determined.  The  firSt  thing  was 
to  find  what  would  work;  measurements  could  be  made  afterward. 
A  high  voltage  was  placed  on  the  transmission  line,  sometimes 
transmitting  no  power  and  at  other  times  operating  the  loo-hp 
synchronous  motor.  In  December,  189s,  the  motor  was  operated  at 
25,000  to  33,000  volts  for  several  days.  In  January,  1896,  45.000 
volts  was  used  continuously  for  over  a  week,  and  beginning  with 
the  latter  part  of  March  a  continuous  run  of  thirty-seven  days  was 
made  at  50,000  volts.  "Some  very  severe  conditions  of  weather 
were  encountered  during  this  time,  very  high  gales  of  wind  pre- 
vailed, the  air  was  filled  with  clouds  of  dust;  part  of  the  time  the 
snow  which  fell  was  quite  damp  and  during  the  last  few  days  of 
the  run  there  was  some  rain.  At  this  voltage  the  wires  were  plainly 
visible  at  night  and  the  characteristic  hissing  of  high-tension  cur- 
rents could  be  heard  several  hundred  feet.  No  lightning  arresters 
had  been  installed  up  to  this  time  and  the  cause  of  the  shut-down  was 
damage  to  the  raising  transformer,  caused  by  lightning.  Lightning 
arresters  were  installed.  The  lightning  season  commenced  about 
June  I.  During  the  latter  part  of  June  lightning  discharges  over 
the  arresters  were  very  frequent.  At  this  time  we  were  limited 
to  a  running  voltage  of  about  34,000  volts,  as  there  were  not 
enough  arresters  to  permit  of  increasing  the  voltage.  No  trouble 
whatever  was  had  with  the  lightning  protection.  Discharges  were 
frequently  seen  crossing  the  arresters  and  during  two  or  three  days 
in  the  early  part  of  the  season  discharges  occurred  at  intervals  of  a 
few  seconds  for  several  hours.  Enough  arresters  were  afterward 
obtained  to  run  at  45.000  volts,  but  the  lightning  discharges  were 
much  less  frequent." 

Some  measurements  upon  the  line  were  made  by  determining  the 
power  given  to  the  raising  transformers  when  the  lines  were  con- 
nected and  when  they  were  disconnected;  These  measurements 
showed  that  the  loss  due  to  the  line  is  small  below  4.'5.ooo  volts,  but 
increases  rapidly  when  about  50,000  volts  is  exceeded,  and  reached 
16.4  kilowatts  at  50.000  volts.  The  results  up  to  52.000  volts  arc 
given  in  curve  2,  Fig.  9.  Curve  i  in  this  figure  is  the  loss  on  the 
same  circuit  measured  a  year  later  by  a  difTcrcnt  observer  using  l 
different  method.  At  the  maximum  loss  shown  there  is  a  difTercncc 
of  only  8  or  9  per  cent,  in  c.  m.  f.  for  the  same  loss  on  the  two 
curves. 

The  record  of  the  operation  of  this  line  at  50,000  volts  for  over  n 
month  is  of  very  great  interest,  as  it  is  a  practical  demonstration  of 
the  feasibility  of  operating  a  line  at  50.000  volts,  a  pressure  four  or 
five  times  as  great  as  any  which  had  been  in  general  commercial  use. 
Mr.  V.  G.  Converge  had  been  up  to  this  time  closely  associated  with 
this  work.  He  had  much  to  do  with  the  design  and  ronslruction  of 
ihc  high-tcniion  transformers  and  insulators,  tests  upon  losses  in 
lines  made  at  the  Pitlsbiirg  laboratory  and  the  tests  at  Telluride, 

MKARI'imMKNTS    AT   TP.I.I  ITKII'K. 

The  work  at  Telluride  w.ts  then  taken  up  by  Mr  R.  D.  Mershnn. 
The  facilities  for  experimental  work  were  increased  and  instruments 
were  provided  for  carryinjf  on  the  tesH.  Mr.  Mershon  found  pecu- 
liar difTcultics  in  making  exact  measurements  of  the  power  to  llie 
circuit.  A  wattmeter  in  the  low-tension  circuit  of  Ihc  raiding  trans- 
former led  to  errors  under  the  conditions  which  prevailed.  Some 
very  able  and  painstaking  work  was  disp'sy'l  ""  drterllng  the  error 
and  overcoming  it  with  the  facilificx  at  hand— and  the  facilities  were 


none  too  plenty  in  the  heart  of  the  Rocky  Mountains  for  making 
measurements  which  would  tax  the  resources  of  almost  any  labora- 
tory. The  apparatus  used  introduced  a  disturbing  influence  in  the 
circuit,  which,  however,  could  be  measured  and  eliminated.  On  the 
other  hand,  a  wattmeter  for  measuring  power  on  a  high-tension  cir- 
cuit must  accommodate  a  very  high  voltage  and  a  very  small  cur- 
rent. As  the  charging  current  to  an  open  line  is  usually  very  large 
in  proportion  to  the  loss  current,  the  error  of  the  instrument  is  very 
sensitive  to  slight  variations  of  phase  in  the  shunt  current.  (A  de- 
scription of  the  instruments  and  the  methods  used  is  given  in  an 
extract  from  the  report  of  Mr.  Mershon  at  the  end  of  the  author's 
paper.)  The  result  of  the  measurements  and  the  conclusions  are 
given  partly  by  extracts  from  Mr.  Mershon's  report,  and  partly  in 
abstract. 

RESULTS   OF    MEASUREMENTS. 

"The  results  of  measurements  taken  are  embodied  in  curves. 

"In  every  case  the  measurements  were  taken  upon  an  open-cir- 
cuited line — in  no  case  upon  a  line  which  was  transmitting  power. 
The  line  losses  obtained  are  therefore  a  combination  of  those  occur- 
ring between  the  line  wires  and  the  very  small  F  R  loss  in  the  wire 
itself  due  to  the  charging  current  of  the  line. 

"Measurements  taken  with  the  Weston  wattmeter  include  the  loss 
in  the  high-tension  coil  of  the  power  transformer  due  to  the  currents 
applied  to  the  line.  This  loss  is  in  general  small  and  in  the  following 
curves  corrections  have  not  been  made  for  it.  Curves  taken  with  the 
Thomson  wattmeter  require  no  such  correction. 

"There  is  an  additional  correction  which  may  be  made  in  the  case 
of  those  curves  whose  voltages  were  obtained  from  the  raising  trans- 
former. This  oorrection  arises  from  the  fact  that  the  action  of  the 
capacity  current  taken  by  the  line,  in  connection  with  the  series  re- 
actance of  the  transformer  supplying  it,  is  such  as  to  make  the  volt- 
age impressed  upon  the  line  somewhat  greater  than  that  obtained  by 
the  ratio  of  the  transformer  winding.  The  measurements  taken  to 
determine  the  amount  of  the  error  in  voltage  show  it  to  be  small. 

"There  were  two  generators  used.  One  was  that  regularly  run- 
ning and  supplying  power  to  the  power  circuits  of  the  Telluride 
Power  Transmission  Company.  It  is  a  6oo-kw,  22-pole,  quarter- 
phase  machine,  delivering  500  volts  at  a  frequency  of  60,  or  7200 
alternations  per  minute.  Its  armature  is  of  the  slotted  type  and 
is  wound  with  copper  bars.  In  the  notes  this  generator  is  desig- 
nated as  'Slotted  Armature.' 

"The  other  generator  is  one  whose  field  is  that  of  the  loo-kw 
toothed  armature  machine,  originally  sent  out  as  a  part  of  the  first 
Gold  King  transmission  plant.  It  has  twelve  poles  and  as  originally 
run  operated  at  3000  volts  and  10,000  alterhations.  There  are  two 
armatures  for  this  machine-^a  surface-wound  armature,  designated 
as  'Smooth  Armature,'  and  a  toothed  armature,  designated  as 
'Toothed  Armature.'  " 

A  set  of  measurements  was  made  for  comparing  the  loss  on  the 
three  circuits  supplied  respectively  with  large  glass,  small  glass  and 
porcelain  insulators.  The  curves  arc  very  nearly  identical  and  cor- 
respond very  closely  with  the  right-hand  curve  in  Fig.  6.  "There 
was  a  heavy  wet  snow  on  the  ground  and  the  cross-arms  at  the 
generating  station  and  more  or  less  snow  all  along  the  line,  that 
at  the  further  end  being  dryer  than  at  the  generating  station.  There 
was  more  or  less  snow  falling  during  the  measurements,  and  this 
accounts  for  a  wide  variation  of  the  points  taken  at  the  high  volt- 
ages, as  falling  snow  renders  the  wattmeter  reading  very  unsteady, 
the  unsteadiness  being  such  as  one  might  expect  if  from  time  to 
time  there  was  a  discharge  between  the  wires.  This  unsteadiness 
does  not  seem  to  be  as  great  in  the  case  of  falling  rain  as  in  the  case 
of  falling  snow." 

A  scries  of  measurements  was  made  In  doterininr  Ihc  connection 
between  the  loss  and  the  distance  between  wires.  "As  at  that  time 
it  had  not  been  fully  demonstrated  that  the  loss  was  not  alTecled  by 
weather  conditions  except  there  was  precipitation,  changes  in  dis- 
tance between  wires  were  made  upon  one  circuit,  while  the  distance 
belween  wires  on  annlher  circuit  was  maintained  always  the  same, 
and  Ihc  Intler  was  usc<l  as  a  reference  rirruit  when  a  rhaiiKc  in  loss 
was  observed." 

The  several  curves  have  been  plotted  logelher.  due  correction 
being  made  for  the  slight  dilTrrence  in  the  loss  in  the  reference 
circuit,  which  probably  resulted  from  sl!^Tht  difTcrences  in  the  pre- 
cipitation when  the  curves  were  taken.  The  distance  between  the 
wires  in  the  several  tests  was  IS.  22,  ,15  nn''  .S2  inches  respectively. 
The  results  are  shown  In  Fig.  6.  If  will  be  noted  that  the  loss  is 
much  grenlrr  when  the  wires  are  close  together  and  that  the  curve 
begins  to  ascend  at  a  lower  voltage. 
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The  loss  curves  in  Fig.  7  were  taken  on  one  of  the  circuits,  first 
with  the  Weston  wattmeter  and  then  with  the  Thomson  wattmeter. 
The  Weston  wattmeter  was  not  in  circuit  when  the  measurements 
with  the  Thomson  wattmeter  were  taken.  As  an  additional  check, 
the  readings  were  taken  on  each  of  the  wattmeters  of  the  loss  oc- 
curring in  the  shunt  resistance;  of  the  Thomson  wattmeter  the  re- 
sults were  in  practical  agreement  with  each  other  and  with  those 
obtained  by  calculation.  The  discrepancy  hi  the  results  obtained 
on  the  two  instruments  when  measuring  line  loss  will  be  referred 
to  later. 

A  set  of  comparative  readings  was  taken  on  one  of  the  circuits 
and  on  a  dummy  circuit,  identical  with  the  main  circuit,  as  regards 
kind  and  number  of  insulators  and  the  size  of  wire,  but  only  60 
instead  of  11.720  feet  in  length.  The  results  show  that  the  loss  on 
the  two  circuits  is  practically  identical  up  to  about  50.000  volts, 
which  is  the  part  of  the  curve  below  the  bend.  The  losses  agree 
closely  with  those  shown  in  Fig.  6.  At  higher  voltages  the  loss  on 
the  dummy  circuit  increased  slightly,  indicating  that  the  loss  was  of 
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A  popular  conception  of  the  science  of  electricity  is  that  a  dark  and 
awful  mystery  enshrouds  it,  and  that  those  who  practice  it  are  wiz- 
ards endowed  with  unearthly  pow-ers.  It  has  consequently  been  a 
fruitful  field  for  fakirs,  a  sort  of  happy  hunting  ground  for  those  who 
"live  by  their  wits."  The  sins  of  falsehood  committed  in  its  name 
have  been  legion  and  continue  to  be  propagated,  especially  by  news- 
papers which  should  know  better,  at  a  fearful  rate.  It  appears  that 
the  art  of  exploiting  sensational  falsehoods  has  of  late  grown  to  the 
proportions  of  a  regular  business,  and  that  actually  a  number  of 
"agencies"  for  the  manufacture  and  sale  of  lurid  literature  for  the 
Sunday  newspapers  are  in  existence. 

The  method  used  is  for  the  sagacious  employee  of  one  of  these 
bureaus  of  prevarication  to  invent  and  imagine  the  tale  and  sketch 
it  in  the  rough,  leaving  out  names  and  places.  Then  his  predatory 
instincts  come  into  play  and  he  sallies  forth  to  find  an  accomplice 
who  will  "stand  for"  the  principal  character.  This  personage  is  a 
degree  worse  than  the  writer  of  the  story, 
because  the  latter  often  has  the  excuse  of 
a  living  which  must  be  made,  while  the 
former  is  only  anxious  to  play  the  part 
of  the  jackdaw  in  the  fable.  Too  fre- 
quently the  accomplice  who  "stands  for" 
the  "fake"  is  an  alleged  electrician,  the 
most  of  such  stories  as  find  publicity  be- 
ing about  marvelous  advances  in  the 
electrical  line. 

There  have  been  some  recent  yarns 
duly  set  forth  with  pictures  and  other 
attractive  embellishments  that  are  strong- 
ly suggestive  of  the  methods  of  the  news 
agency.  It  is  deeply  to  be  regretted  that 
the  competition  of  newspapers  as  to 
which  can  publish  the  most  startling  sen- 
sation and  the  gullibility  of  the  public 
have  resulted  in  the  common  appearance 
of  such  matters.  The  silliness  of  some  of 
the  journalistic  "fakes"  is  almost  beyond 
belief.  Schemes  to  photograph  thought 
(with  reproductions  of  the  photographs), 
to  drive  all  the  machinery  in  New  York 
from  the  power  of  the  Coney  Island  surf, 
etc.,  are  beginning  to  pall  upon  the  sated 
taste  of  the  public.  Before  long  we  may 
hear  of  a  revival  of  the  labors  of  Dean 
Swift's  philosophers,  who  were  engaged 
many  years  ago  in  making  sunbeams 
from  cucumbers. 
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The  Brush  Multi-Circuit  Arc  Hachine. 
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the  same  nature  as  that  at  a  lower  voltage.  The  agreement  of  the 
loss  on  the  two  lines  at  low  voltage  (1.  e.,  below  the  bend  in  the 
loss  curve)  indicates  that  this  loss  was  over  the  insulators.  The 
great  increase  in  loss  on  the  long  line  at  high  voltage  indicates  that 
the  loss  was  due,  not  to  the  insulator,  but  to  the  line. 

Measurements  were  made  with  resistance  between  the  generator 
and  the  raising  transformer,  then  with  reactance  and  then  with 
neither  resistance  nor  reactance.  The  results  are  shown  in  Fig.  8, 
and  indicate  a  different  condition,  depending  upon  the  character  of 
the  circuit  supplying  the  current.  It  was  presumed  that  this  dif- 
ference arose  from  a  modification  of  wave  form  of  the  e.  m.  f.  ap- 
plied to  the  line. 

Measurements  were  made  UQon  the  wave  form  and  the  corre- 
sponding losses  when  different  generators  were  used  and  different 
circuits  were  connected.  In  one  test  an  armature  giving  nearly  a 
sine  wave  was  used  which  delivered  current  at  30  cycles.  Measure- 
ments were  made  upon  one  circuit  only,  and  then  upon  two  circuits  ' 
in  nuihiplc.  The  current  and  the  loss  are  both  given  in  Fig.  9. 
(To  be  continued.) 


Patents  No.  613,880,  613,881  and  613,- 
882.  issued  November  8,  1898,  to  Mr. 
C.  M.  Green  and  assigned  to  the  General 
Electric  Company,  cover  the  principles 
and  details  of  the  multi-circuit  arrange- 
1""  ment     of     the     Brush     constant-current 

arc  machines.  This  arrangement,  which 
is  now  well  know^n  to  central-station  men,  consists  of  a  division 
of  the  external  load  into  two  or  more  parts,  these  parts 
being  separately  connected  in  between  the  several  sections  of 
the  commutator.  The  arrangement  is  such  that  all  parts  of  the 
load  and  of  the  machine  windings  are  in  series,  the  circuit  being 
first  through  one  section  of  the  armature  windings,  then  out  and 
through  one  section  of  the  load,  back  and  through  the  next  section 
of  the  armature  windings,  then  through  the  next  section  of  the 
load,  etc.,  according  to  the  number  of  circuits,  and  finally  back  to 
the  starting  point.  Thus,  in  a  160-light,  four-circuit  machine,  for. 
example,  the  potential  rises  about  2000  volts  on  one  section  of  the 
machine,  falls  again  to  its  original  value  in  one  section  of  the  load 
and  rises  again,  so  that  the  maximum  difference  of  potential  be- 
tween any  two  points  of  the  circuit  is  only  2000  volts,  instead  of 
the  8000  that  would  be  obtained  without  this  arrangement.  This 
gives  a  great  reduction  of  the  breaking-down  stress  on  the  insula- 
tion under  ordinary  circumstances,  but  givps  practically  the  full 
voltage  of  the  machine  across  any  accidental  opening  in  the 
circuit. 
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Dynamos,  Motors  and  Transformers. 

ELECTRIC  GENERATORS.  Parshall  and  Hobart.  Lond. 
"Engineering,"  Nov.  4. — In  this  continuation  of  their  serial  (see 
"Digest'')  they  continue  the  discussion  of  commutation  in  direct- 
current  dynamos.  They  point  out  the  importance  of  the  inductance 
of  the  short-circuited  coil  in  the  design  of  the  machine;  the  con- 
stants concerning  this  inductance  are  best  determined  by  actual 
measurements;  in  practice  a  good  average  expression  is  that  one 
ampere  turn  will  give  a  field  of  20  C.  G.  S.  lines  per  inch  of  length 
of  armature  coil;  it  is  convenient  to  assume  this  as  a  basis  for  work- 
ing out  a  design,  and  after  the  design  is  completed  the  figures  are 
corrected  according  to  the  dimensions  of  the  final  design.  Several 
tests  are  described,  the  results  of  which  have  a  direct  bearing  on 
the  value  of  the  constants,  and  by  a  study  of  these  results  the  most 
desirable  pronortions  of  the  armature  slot  can  be  determined,  which 
will  bring  the  inductance  down  to,  or  even  below,  this  figure;  they 
refer  to  the  coils  in  which  the  current  is  being  commutated,  and  the 
tests  described  show  how  to  measure  this  inductance;  five  such 
tests,  with  the  tables  of  results,  are  described.  They  give  as  the 
practical  definition  of  inductance  the  following:  "A  coil  has  an 
inductance  of  one  henry  when  it  is  situated  in  a  medium  of  such 
permeability,  and  is  so  dimensioned  that  a  current  of  i  ampere  sets 
up  a  magnetic  flux  of  such  a  magnitude  that  the  product  of  the 
number  of  lines  linked  with  the  coil  by  the  number  of  turns  in  the 
coil  is  equal  to  100,000,000."  The  inductance  is  furthermore  pro- 
portional to  the  square    of  the  number  of  turns  in  the  coil. 

CONTINUOUS-CURRENT  DYNAMOS  AND  MOTORS. 
Guilbert.  "L'Eclairage  Elec,"  Nov.  5. — Brief,  illustrated  descrip- 
tions taken  from  patent  specifications. 

PREDETERMINATION  OF  ROTARY  PHASE  MOTOR 
DIAGRAMS.  Rothert.  "Elek.  Zeit.,"  Nov.  3.— An  elaboration 
of  this  theory  and  a  deduction  from  it  of  a  simple  method  for  cal- 
culating the  complete  diagram. 

ROTARY  FIELD  MOTORS.  Hanappe.  "L'Eclairage  Elec," 
Oct.  29. — Another  installment  of  his  long  mathematical  article.  He 
discusses  the  elementary  graphical  theory  of  non-synchronous 
polyphase  motors  in  which  magnetic  dispersion  and  Foucault  cur- 
rent and  hysteresis  losses  are  not  considered. 

Lights  and  Lighting. 

ELECTRIC  LIGHTING  APPLIED  TO  ARCHITECTURE. 
Ekin.  "El'ty."  Nov.  16. — A  reprint  of  the  paper  read  before  an 
architectural  association  in  which  he  discusses  internal  lighting 
and  the  manner  in  which  the  current  should  be  conveyed  to  the 
lights.  He  limits  himself  to  the  incandescent  lights.  Every  room 
to  be  lighted 'should  be  examined  from  three  different  points  of 
view,  the  purpose  for  which  it  is  to  be  used,  the  decorations,  furni- 
ture and  general  surroundings,  and  the  cost  of  the  proposed  light- 
ing. 

LUMINOUS  FOUNTAIN.  Lohman.  "Jour,  of  El'ty,"  Oct. 
— A  detailed,  illustrated  description  of  the  electrical  fountains  in  the 
Schilling  gardens  in  Oakland,  Cal.,  which  he,  in  part,  designed. 
The  fountain  is  only  14  feet  in  diameter. 

Power. 

ELECTRICITY  ON  WAR  SHIPS.— Lond.  "Elec.  Rev.,"  Nov. 
4. — Extracts  from  the  U.  S.  "Army  and  Navy  Register,"  containing 
reports  on  the  use  of  electricity  on  board  the  Brooklyn,  showing 
that  it  was  eminently  satisfactory  in  the  recent  action  off  San- 
tiago. 

ELECTRIC  CAPSTANS.— Lond.  "Engineering,"  Nov.  4,— The 
conclusion  of  the  illustrated  description  of  those  used  by  the  Norlh- 
crn  Railway  of  France. 

ELECTRICALLY  OPERATED  DRAWBRIDGE.  Kidde. 
"Steven*  Indicator."  reprinted  in  "El'ty,"  Nov.  16. — A  reprint  of  a 
short  article  describing  the  40-(r.n  drawbridge  over  llic  Passaic 
River  at  Newark,  which  it  said  to  be  Ihe  largest  eleclrically  oper- 
ated drawbridge  constructed.  It  is  operated  with  a  500-voll,  TTirccl- 
currrnt  and  opens  or  closes  in  thirty  seconds.  It  has  been  in  suc- 
> '  ration  for  the  past  five  months. 

OLLING  MOTOKS  FROM   A  DLSTANCE— "Elec. 
1<.  ..'.V.   16— A  reprint  at  considerable  length,  with  the  illus- 

tration,  of    Tesl.i's    recent     patent    (or  coiitrfilliiig   from   a   distant 

point    the  '  ••■ ' I  of  the  propelling  engines,   hinrting  apparatus, 

rir  rithrr  t  riirricd  by  a  moving  object,  such  as  a  vessel, 

and  (or  bn    .  'm  action  at  any  desired  lime  any  device  c;irried 

by  it. 

LONGDISTANCE  TRANSMISSION,— "Kl'iy."  Nov.  o-A 
note  calling  atlf-nlion  to  Ihr  water-power  plant  for  siipplyiiig  pow- 
er (or  street  cars,  lighting  and  (arlories  in  the  cily  o(  Victoria.  \\.  C. 
The  head  of    water  it  1000  feel,  the  distance  of  transmission  is  |3 


miles,  and  the  current  is  carried  by  six  copper  wires;   (what  the 
system  is    is  not  stated).     The  pipe  line  is  6700  feet  in  length. 

Traction. 

HEAVY  RAILROAD  WORK  IN  ITALY.— "Elec.  Tech.," 
Oct.  15;  abstracted  briefly  from  "Elettricita." — A  note  stating  that 
on  the  road  from  Milan  to  Monza  only  accumulator  cars  will  be 
used,  whereas  on  the  road  Lecco-Sondrio  the  high-tension,  three- 
phase  current  system  will  be  used,  the  current  being  generated  by 
water  power.  According  to  the  "Elek.  Zeit.,"  the  work  on  the  line 
from  Alilan  to  Monza  is  to  begin  at  once. 

HEILMANN  LOCOMOTIVE.— "Cosmos,"  Oct.  29.— A  note 
stating  that  the  locomotive  is  not  in  service,  but  that  the  official 
reports  continue  to  pronounce  the  experiment  a  success.  The  ex- 
periments showed  that  the  vibrations  were  reduced  to  almost  noth- 
ing. It  is  announced  that  the  locomotive  will  again  be  put  into 
service. 

ELECTRIC  RAILROADS  IN  HUNGARY.— "Zeit.  fuer 
Elek.,"  Oct.  23. — Brief  extracts  from  statistics  for  the  end  of  the 
year  1897.  The  total  length  of  street  railways  was  187.5  km,  of 
which  103.8  were  electrical  and  consisted  of  eight  railways. 

SURFACE-CONTACT  SYSTEM.  Anderson.  Lond.  "Elec." 
and  "Elec.  Eng.,"  and  without  illustrations  in  Lond.  "Elec.  Rev.," 
Nov.  4. — A  brief,  illustrated  description  of  this  system,  one  of  the 
chief  features  of  which  is  that  the  surface  contact  plugs  are  not 
fixed,  but  have  a  4-inch  vertical  motion;  when  no  car  is  over  them 
they  are  flush  with  the  pavement;  when  a  car  passes  they  are  auto- 
matically raised  4  inches,  so  as  to  come  in  contact  with  the  col- 
lector bar,  and  simultaneously  with  this  motion  they  are  made 
alive.  The  cost  of  the  boxes,  according  to  the  inventor,  is  $6000 
per  mile.  The  apparatus  is  essentially  a  mechanical  one,  as  the 
studs  are  raised  and  lowered  mechanically  by  the  car  itself  through 
the  medium  of  wires  connecting  the  boxes.  The  description  is  full- 
er in  tlie  "Elec.  Rev."  and  "Elec.  Eng.,"  and  the  illustrations  are 
better  in  the  latter. 

ELECTRIC  CANAL  HAULAGE.  Galliot.  Lond.  "Elec," 
Nov.  4. — A  short  description  of  the  working  of  his  system  at  Pouil- 
ly,  in  France,  which  was  referred  to  unfavorably  in  the  recent  paper 
by  Allen.  Twenty-six  kw  have  been  in  operation  since  the  begin- 
ning of  this  year;  the  system  consists  of  tricycles  running  on  the 
towpaths  and  fitted  with  electric  motors,  the  current  being  obtained 
from  overhead  wires:  there  are  two  generating  stations  of  200 
horse-power  each.  Notwithstanding  the  apparent  low  efficiency  of 
a  tricycle  on  a  common  tow-path,  the  power  available  on  the  tow 
rope  averages  60  per  cent,  of  tliat  at  the  brusly?s  of  the  motor.  The 
motors  are  6  horse-power,  which  is  necessary  for  300-ton  barges  at  . 
a  speed  of  1.5  miles  per  hour.  The  assumption  of  Allen  that  2 
horse-power  could  haul  100  tons  at  2.5  miles  per  hour  does  not 
agree  with  Galliot's  experience,  in  which  a  speed  of  only  1.5  miles 
an  hour  was  reached  under  these  conditions.  As  it  has  been  suc- 
cessful, the  lines  are  to  be  extended  over  84  km,  30  of  which  will 
soon  be  completed.  The  charge  is  0.106  cents  per  ton  mile,  empty 
barges  being  hauled  gratis;  although  not  cheaper  than  horse  trac- 
tion, the  speed  and  regularity  are  superior;  it  is  claimed  that  the 
profit  cannot  fail  to  be  very  large. 

THOMPSON-WALKER  SYSTEM.- "El'ty,"  Nov.  16— A  re- 
print without  tlic  illustration  of  the  article  noticed  in  the  "Digest" 
last  week. 

Installations,  Systems   and  Appliances. 

REGULATION  OF  VOl.TAGI'.  IN  A  Til  KI'IC  WIRIC  SYS- 
TEM. Del  Proposto.  "L'Eclairage  Elec,"  Nov.  5.— Descrip- 
tions, accompanied  by  brie^  theories,  of  various  methods  of  auto- 
matic regulation  of  the  voltage,  for  very  rapid  changes  in  the  cur- 
rents in  the  two  branches.  Such  a  regulator  should  maintain  the 
voltage  between  the  outers  conslant,  and  should  divide  it  ocpially 
between  the  two  branches;  any  system  requiring  Ihe  movement  of 
switches  would  be  too  slow;  in  the  meth(><Is  which  he  described  it  is 
clone  by  the  excitation  of  the  machines.     <  )ru'  arr;Migement  is  shown 
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in  the  .first  figure,  in  which  it  will  be  seen  that  each  of  the  two 
dynamos  has  its  own  shunt  and  series  windings,  and  besides  this 
each  has  an  auxiliary  field  coil  ihrnugh  which  the  ciirreni  in  the 
neutral  wire  (lows.  Yhe  sliniil  winding  produces  the  dilTerence  of 
poteiilini   on   <i|ien   circuit;   the   series   or   cumpniiiul    winding   com- 
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pcriiatcs,  for  the  loss  oi  the  ai'inature  in  its  own  winding — that  due 
to  the  reaction  in  the  dynamo  and  the  loss  in  the  outside  wires;  the 
supplementary  winding  adds  its  action  to  these  two  to  that  ma- 
chine which  delivers  more  current,  and  deducts  it  from  the  excita- 
tion of  the  machine  giving  less  current;  this  winding  should  raise 
or  lower  the  voltage  of  the  machine  by  an  amount  equal  to  the 
product  of  the  neutral  wire  current  by  the  sum  of  the  resistances  of 
the  neutral  wire  and  twice  the  resistance  of  each  coil;  that  is,  it 
should  compensate  for  the  loss  in  the  whole  neutral  wire  circuit,  in- 
cluding the  coils.  The  second  solution  is  shown  in  the  second  fig- 
ure, and  will  explain  itself;  the  supplementary  coils,  in  this  case, 
oppose  their  action  to  the  effect  of  the  other  two  windings.  This 
method  is  not  as  good  as  the  tirst,  as  the  total  amount  of  excitation 
is  considerably  greater.  For  determining  the  excitation  of  each 
machine  in  the  tirst  case  proceed  as  follows:  Calculate  the  total 
ampere  turns  (i)  for  the  normal  current  and  the  required  voltage  at 
the  extremities  of  the  total  resistance,  including  the  one  outer,  the 
neutral,  the  series  coil  and  one  auxiliary  coil;  then  the  ampere  turns 
(2)  for  the  normal  current,  and  the  same  difiference  of  potential  at 
the  ends  of  the  resistance  of  one  outer  and  the  series  coil;  and  finally 
the  ampere  turns  (3)  for  the  voltage  on  open  circuit;  then  the  am- 
pere turns  (i) — (2)  should  be  generated  by  the  supplementary  se- 
ries coil,  the  ampere  turns  (i) — (2) — (3)  by  the  series  winding,  and 
the  rest  by  the  shunt  winding.  Such  machines  can  serve  only  for 
the  feeder  for  which  they  have  been  calculated,  an'd  no  other  ma- 
chines can  be  connected  in  parallel  to  the  same  feeder.  With  auxil- 
iary terminals,  however,  the  series  excitation  can  be  divided  into 
two  parts,  all  of  it  being  used  when  only  one  set  of  machines  is  in 
use.  while  part  of  it  is  cut  out  when  two  groups  are  used  in  parallel; 
a  similar  means  can  be  adopted  when  a  pair  of  machines  is  used 
with  feeders  of  different  resistances;  they  will  operate  right  when 
the  current  in  the  tw'o  sets  of  feeders  is  divided  proportionately  to 
their  cross-section,  which  in  general  is  not  the  case;  in  every  case, 
however,  the  arrangement  is  better  than  the  usual  one.  He  then 
discusses  similar  arrangements  for  equalizers,  which  are  used  when 
the  neutral  wire  does  not  go  back  to  the  original  dynamos,  but  only 
to  the  local  equalizer,  and  consist  of  two  dynamos  coupled  to  the 
same  shaft,  one  acting  as  a  motor  and  the  other  as  a  dynamo,  ac- 
cording to  the  neutral  wire  current.  In  its  simple  form  it  cannot 
equalize  the  voltages  perfectly:  moreover,  the  brushes  must  always 
be  at  the  neutral  point,  because  the  machines  act  sometimes  as  a 
motor  and  sometimes  as  a  dynamo;  the  equalization  will  be  less 
perfect  as  the  neutral  current  and  the  armature  resistance  are  great- 
er. The  e.  m.  f.  of  the  one  acting  as  dynamo  should  be  increased 
and  that  of  the  one  acting  as  a  motor  should  be  diminished;  this 
can  be  accomplished  by  exchanging  the  excitations  of  the  two  ma- 
chines— that  is.  exciting  the  shunt  winding  of  each  from  the  arma- 
ture of  the  other:  a  practically  perfect  regulation  can  thus  be  ob- 
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tained  by  proper  proportioning.  Let  ABO  in  the  adjoining  figure 
be  the  curve  showing  the  relation  between  the  e.  m.  f.  induced  c,  and 
the  difference  of  potential /"applied  to  the  armatures:  then  the  condi- 
tions are  that  the  portion  A  B  oi  the  curve  makes  an  angle  of  26.5°, 
the  tangent  of  which  is  o.S;  this  condition  can  be  satisfied  by  proper 
choice  of  the  sections  and  materials  used,  the  resistance  of  the  mag- 
netic circuit  remaining  within  the  ordinary  limits.  (Siemens  and 
Halske.  who  patented  the  next  two  methods  described,  claim  that 
this  one  will  not  accomplish  the  object.)  In  the  next  two  methods 
described  the  two  shunt  windings  are  in  series  between  the  outers; 
two  supplementary  coils  are  added  similarly  to  the  two  methods 
above  illustrated  for  the  original  dynamos;  there  are  no  series  coils 
in  series  with  the  outers.  He  shows  how  these  windings  should  be 
proportioned.  The  first  of  these  three  methods  is  the  simplest,  and 
gives  the  best  results,  but  requires  careful  proportioning  with  re- 
spect to  the  magnetic  curve,  which  is  not  the  case  with  the  two  lat- 
ter, the  last  one  of  wdiich  is  preferable  to  the  other.  In  all  three 
two  totally  separate  machines  (except  that  the  armatures  are  me- 
chanically coupled")  are  required.  He  then  discusses  at  some  length 
the  effect  of  the  speeds  of  the  armatures  in  the  equalizers,  both  an- 
alytically and  graphically.  The  variation  is  less  than  for  two  mo- 
tors connected  in  series  to  a  constant  difference  of  potential; 
neither  the  maximum  nor  the  minimum  speed  will  be  at  no  load. 

STOPPAGE  AT  BRIGHTON.— Lond.  "Elec,"  Nov.  4-— Re- 
ferring to  the  stoppage  at  that  station  noticed  in  the  "Digest"  last 
week.  Tapper  states  that  the  substitution  of  maxitiium  cut-outs  for 
minimum  cut-outs  would  not  overcome  the  difficulty,  for  if  the 
armature  was  short-circuited  the  results  would  be  precisely  the 
same.  Undoubtedly  the  correct  explanation  is  that  the  combined 
effect  of  decreased  speed  and  armature  reaction  reduced  the  dy- 
namo fields  to  zero:  this  is  a  perfectly  well-known  result  on  the 
short-circuiting  of  a  shunt  dynamo.  The  action  of  the  minimum 
cut-outs  was  the  result,  and  not  the  cause,  of  the  cessation  of  cur- 
rent. A  serious  danger  would  be  introduced  by  omitting  the  min- 
imum cut-outs;  if  a  bad  short-circuit  occurs  somewhere  in  the  net- 
work the  engineer  is  in  an  extremely  awkward  predicament  and 
cannot  re-start.  He  concludes  that  the  use  of  non-return  cut-out.s 
and  separate  excitafion  are  the  only  possible  remedies,  are  abso- 


lutely essential,  and  aft'ord  complete  security.  Philip  suggests  that 
the  cause  may  have  been  a  break  in  the  shunt  circuit  ot  the  dam- 
aged dvnanio. 

PRICE  OF  ELECTRICAL  ENERGY  IN  NEW  YORK.— 
Lond.  "Elec.  Rev.,"  Nov.  4. — An  editorial  discussion  of  the  recent 
reduction  in  price  of  the  Edison  Company  in  New  York,  criticising 
the  system  and  showing  that  the  charges  are  high.  It  is  admitted 
that  in  tramway  enterprise  England  is  behind  America,  but  in  the 
distribution  of  cheap  electricity  the  English  have  nothing  to  learn 
from  New  York. 

BATTERY  BOOSTER.— Lond.  "Elec.  Eng.,"  Nov.  4.— Several 
answers  to  the  question  whether  a  40-volt  shunt-wound  dynamo  is 
the  best  booster  to  use  for  raising  the  voltage  of  a  loo-volt  circuit 
for  charging  batteries;  also  whether  it  is  not  likely  that  the  booster 
mav  reverse. 

CONTROLLING  APPARATUS  IN  CENTRAL  STATIONS. 
Dunning.  Lond.  "Elec.  Eng.,"  Nov.  4;  reprinted  in  "El'ty," 
N.  Y..  Nov.  16. — A  short  article  giving  practical  hints  concerning 
switchboards  and  other  controlling  apparatus. 

NURNBERG.  Scholtas.  "Elek.  Zeit.,"  Nov.  3.— The  begin- 
ning of  a  very  long,  well-illustrated  description  of  this  station,  in 
which  the  simple  alternating  current  is  used.  The  station  contains 
four  direct-connected  dynamos  of  500  horse-power  each  and  one 
of  1000. 

ARSENAL  PLANT.— Lond.  "Elec.  Rev.,"  Nov.  4.— A  brief,  il- 
lustrated description  of  the  plant  at  the  Woolwich  arsenal.  It  con- 
sists of  a  single  direct-connected,  continuous-current  dynamo, 
which  is  said  to  be  one  of  the  largest  in  the  United  Kingdom;  it  has 
a  nominal  output  of  375  kw  at  330  volts,  and  a  speed  of  120;  the  to- 
tal weight  of  the  dynamo  is  40  tons. 
r  

DRIVING  EXCITERS.— "Jour,  of  El'ty,"  Oct.— An  editorial 
discussing  the  best  means  of  driving  the  exciters  in  a  water-power 
plant.  If  driven  from  the  alternator  its  speed  will  fall  when  that  of 
the  alternator  falls,  and  this  is  not  preventable;  if  driven  direct  by  a 
small  water-wheel  there  is  a  liability  of  the  wheel-nozzle  becoming 
choked,  but  this  is  preventable.  The  inference  is  to  use  the  latter 
method. 

POSSIBILITIES  WITH  ELECTRIC  LIGHTING  PLANTS. 
Poole.  "Jour,  of  El'ty,"  Oct. — A  reprint  ot  a  paper  read  before  a 
Western  gas  association,  and  intended  for  managers  of  gas  plants 
who  are  "saddled  with  an  electric  light  plant"  which  is  not  paying; 
he  endeavors  to  show  how  such  plants  may  be  made  profitable. 

Wires,  Wiring  and  Conduits. 

RULES  AND  REGULATIONS.— "L'Eclairage  Elec,"  Oct. 
29,  and  "L'Elec,"  Nov.  5. — A  reprint  of  the  official  instructions  ac- 
companying the  law  concerning  electrical  conductors  in  France. 
Under  high-tension  installations  are  included  those  using  contin- 
uous currents  of  more  than  600  volts  or  alternating  currents  of 
more  than  120  effective  volts  as  a  maximum;  low-tension  installa- 
tions are  those  using  currents  below  these  voltages. 

ELECTROLIERS.— Lond.  "Elec.  Rev.,"  Nov.  4.— Illustrations 
of  some  new  artistic  fittings. 

Electro-Pliysics  and  Magnetism. 

EFFECT  OF  SOFT  IRON  ON  HIGH-FREQUENCY  CUR- 
RENTS. Pellat.  "Comptes  Rendus."  126.  p.  731;  abstracted  in 
"Science  Abstracts,"  Oct. — A  certain  negative  experiment  might 
appear  to  show  that  iron  is  not  magnetized  in  the  magnetic  field 
alte'-nating  with  high  frequency,  but  another  experiment  shows  that 
the  iron  is  magnetized  and  that  its  magnetization  may  have  a  con- 
siderable influence  on  certain  phenomena.  His  experiments  show 
that  the  presence  of  even  a  small  quantity  of  iron  in  the  axes  of  a 
coil  prohibits  the  use  of  a  certain  classical  formula  for  obtaining  the 
value  of  the  oscillating  current. 

DISTRIBUTION  OF  MAGNETIC  INDUCTION  IN 
STRAIGHT  IRON  RODS.  Gill.  "Phd.  Mag.."  Nov.— A  study 
of  such  distribution  was  necessary  in  a  new  method  which  he  de- 
vised for  measuring  magnetic  hysteresis,  the  principle  of  which 
method  is  that  the  mechanical  work  is  measured  when  a  specimen 
of  iron  is  passed  through  a  magnetic  field,  a  method  which  does  not 
require  specimens  of  any  particular  dimensions  or  shape.  Under 
these  conditions  the  induction  varies  greatly  from  the  centre  to  the 
end.  In  this  method  it  is  necessary  to  know  the  amplitude  of  the 
cycle,  referred  to  as  b.  through  which  the  whole  specimen  would 
have  to  be  taken  to  give  the  same  loss  as  that  measured;  if  the  dis- 
tribution of  the  inductance,  when  the  specimen  is  in  the  centre  of 
the  field,  is  known,  the  value  of  h  can  he  calculated  by  an  equation 
which  he  .gives.  To  determine  this  distribution  requires  some  time, 
and  is  tedious,  and  he  therefore  devised  a  method  of  determining 
its  value  in  a  simple  and  direct  way;  this  is  the  subject  of  the  pres- 
ent paper.  From  the  results  he  found  thaj  the  ratio  of  t  to  B 
niaxinium  is  constant  as  long  as  ths  centre  of  the  specimen  is  not 
saturated  (7?  maximum  being  the  induction  at  the  centre):  also  that 
this  ratio  varies  only  by  a  small  amount  for  specimens  of  different 
relative  dimensions,  and  is  constant  for  all  specimens  whose  length 
is  less  than  30  times  the  section;  wdien  this  ratio  is  known  the  value 
of  b  can  be"  determined  bv  simply  measuring  the  induction  at  the 
centre  of  the  specimen:  the  value  of  this  r.mio  when  the  length  is 
less  than  thirty  times  the  section  is  O.768.  This  method  can  be  an- 
tilicd  over  the  whole  range  of  induction  used  in  practical  work. 
The  method  of  observation  used  in  do'crmining  this  is  described 
and  the  results  are  given  in  detail.     Fleming,    in  a  paper  on  the 
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measuring  of  hysteresis  loss  in  straight  iron  strips  (see  "Digest," 
July  3  and  Oct.  2,  1897),  determined  the  value  of  b  and  found  that 
at  a  point  of  the  specimen  whose  distance  from  the  centre  is  a  cer- 
tain fraction  of  the  half  length  the  induction  is  always  equal  to  b; 
the  author  finds  this  to  be  true  as  loAg  as  the  centre  is  not  satu- 
rated; also  when  the  length  of  the  specimen  is  less  than  thirty  times 
the  section:  Fleming  found  this  distance  to  be  0.56  of  the  half 
length,  while  the  present  author  found  0.564:  but  the  error  in  the 
value  of  b  may  be  much  greater  if  obtained  by  measuring  the  in- 
duction at  this  point  as  suggested  by  Fleming,  as  a  small  error  in 
placing  the  coil  would  give  a  large  error  in  the  result;  but  if  the 
induction  at  the  centre  is  measured,  a  small  error  in  placing  the  coil 
would  give  practically  no  error  in  the  result. 

ENERGY  OF  A  MAGNETIC  FIELD.  Pellat.  "L'Eclairage 
Elec."  Oct.  20. — An  Academy  paper  deducing  some  formulas  based 
on  the  quantity  of  heat  absorbed  or  given  out  in  order  to  main- 
tain the  temperature  constant  during  the  charge. 


POWER  TRANSMISSION  THROUGH  AIR.  Trowbridge. 
"Sc.  Am.,"  Nov.  19. — After  a  brief  description  of  Tesla's  new 
method  of  transmitting  power  through  the  air  without  wires,  he  re- 
fers to  his  own  recent  experiments  with  high  voltages.  He  has  in- 
creased the  voltage  obtainable  with  his  apparatus  to  3,000,000.  Up 
to  1,500,000  volts  the  length  of  the  discharge  in  air  appears  to  be 
closely  proportional  to  the  e.  m.  f.,  but  when  this  is  exceeded  the 
proportionality  no  longer  holds,  for  with  3,000.000  volts  the  spark  is 
only  7  feet,  while  it  should  be  about  10  feet.  The  reason  for  this  is 
that  from  both  terminals  there  is  a  luminous  brush  discharge,  and 
the  resistance  of  the  air  diminishes  under  the  action  of  such  high 
voltages.  A  few  experiments  are  described;  in  view  of  these  he  is 
led  to  believe  that  ordinary  air  under  high  voltages  acts  like  a  fair- 
ly good  conductor,  and  he  can  conceive  of  such  high  voltages  that 
the  initial  resistance  might  not  be  more  than  the  resistance  of 
metals.  In  employing  such  high  voltages  as  Tesla  suggests  the 
great  loss  could  only  be  obviated  hv  shifting  his  entire  generating 
apparatus  far  above  the  surface  of  the  earth. 

Electro-chemistry  and  Batteries. 

DEPOSITING  METALS  DIRECT  FROM  THE  ORE. 
Hoepfner.  "Elek.  Zeit.,"  Nov.  3.— A  reprint  in  full  of  his  paper 
which  was  read  at  the  meeting  of  the  Union  of  German  Elec- 
tricians. It  rsfers  chiefly  to  his  process  as  applied  to  copper  and 
briefly  to  other  metals  also.  His  process  is  now  in  use  in  Germany, 
and  has  shown  that  it  is  a  success;  one  installation,  which  is  to  be 
completed  this  fall,  will  have  a  daily  output  of  1000  kg  of  copper 
per  day.  The  ores  are  first  ground  fine,  then  leached  in  a  hot  so- 
lution of  copper  chloride,  which  is  said  to  dissolve  the  copper,  sil- 
ver, lead  and  nickel,  while  the  solution  is  changed  to  cuprous  chlo- 
ride; it  is  then  filtered,  freed  from  arsenic,  antimony,  bismuth  and 
iron  by  means  of  lime,  and  then  freed  of  its  silver;  the  solution 
flows  in  two  parts  through  a  vessel  containing  a  diaphragm,  an 
anode  of  carbon  and  a  cathode  of  copper;  in  the  cathode  chamber 
the  copper  is  deposited  from  the  solution,  while  in  the  anode  cham- 
ber the  chloride  set  free  combines  with  the  solution,  forming  cupric 
ch'oride,  which  is  then  used  again  for  dissolving  more  of  the  ore; 
the  process  is  therefore  completely  cyclic  without  any  consumption 
or  loss  of  the  liquid.  Tests  have  shown  that  from  an  ore  contain- 
ing 3-.37  per  cent,  of  copper  91  per  cent,  is  extracted  in  four  hours, 
while  only  3  per  cent,  of  the  iron  is  dissolved;  in  a  longer  time  98.5 
per  cent,  of  the  copper  was  dissolved,  while  only  4  per  cent,  of  the 
iron  went  into  solution.  The  lead  and  nickel  contained  in  the 
cathode  chamber  after  the  copper  has  been  deposited  are  then  also 
separated  out.  the  former  in  spongy  form  and  the  latter  in  a  solid 
deposit,  absolutely  free  from  copper,  although  containing  a  little 
cobalt.  He  then  compares  his  process  with  the  copper  sulphate 
process  of  Siemens  and  Halskc;  the  latter  does  not  separate  out  the 
silver,  and  is  therefore  valueless  for  many  ores;  his  process  yields 
per  ampere  twice  as  much  copper  as  the  sulphate  process,  because 
he  deposits  the  copper  from  a  cuprous  solution;  it  requires  a  volt- 
age of  only  0.8.  and  has  a  current  efficiency  of  90  per  cent.,  so  that 
I  horse-power  per  day  will  deposit  44  kg  of  copper,  as  compared 
with  15  kg  in  the  sulphate  process;  moreover,  the  silver,  lead  and 
nickel  arc  also  obtained,  which  is  not  the  case  of  the  sulphate  proc- 
ess; the  oricrinal  ore,  or  other  product'  containing  much  iron,  can 
be  used,  and  while  a  little  iron  is  dissolved  it  can  be  separated  out 
by  a  very  '.imjile  process  and  becomes  a  valuable  by-product.  There 
is  no  objection  to  diaphraKnis  if  these  answer  their  puri)ose  and  do 
not  deteriorate.  If  the  electrolytic  processes,  half  a  kilogram  o( 
roal  will  yield  I  kilogram  of  pure  copper,  or  including  the  grinding 
and  all  accessory  work,  I  kilogram  of  coal  will  produce  I  kilogran) 
of  ropp<>r;  the  process  could  be  used  even  in  countries  where  coal 
i  r.     This  method  solves  at  the  same  time  the  probirm  of 

■    lead,  nickel  and   «ilver  in  a  state  of  great   purity   (Init 
•  explained).     His  electric  process  of  obtaining  bismuth 
II  use  (or  nine  years.     It  aho  solves  the  problem  of  the 
of  zinc  directly  from  the  ores;  such  a  process  is  only 
"t  111c  It  a  by-product  of  value  in  produced,  which  in  his  case  is 
•  lil'.rinc;   H"-  'howd   a    sample    of    zinc    deposited   from   the   zinc 
'"•ss  than  o.o.S  per  cent,  impurities  and  was 
t  no  process  (or  obtaining  chlorine  oper- 
■1   ini     '.m-;    ihe    carbons    last    longer    Ijccause   no 
I  1 '•  (firmed  and  Ihe  oprruti'in  is  simpler,  cheaper  and 

"i,    /111,    i.ii.ir,,   has   advantages   over   the   usual 
o(  the  latter  rich  ores  containing  40 
I.  and  it  involves  the  loss  o(  i.s  to  20 
per  cent,  of  the  ziiic,  %vliilc  llic  electrolytic  process  gives  much  bet- 


ter results,  as  ores  containing  only  6  to  8  per  cent,  of  zinc  can  be 
worked;  the  presence  of  lead  does  absolutely  no  harm;  the  zinc 
which  is  deposited  is  almost  chemically  pure;  other  valuable  metals, 
such  as  gold,  silver  and  copper,  are  also  obtained;  the  value  of  the 
by-product — chloride  of  calcium — covers  the  greater  part  of  the  cost 
of  the  process;  the  preparation  of  the  solution  is  not  as  simple  as  its 
electrolysis;  he  intends  to  modify  his  process  so  that  the  chlor_ine 
can  be  used  over  again,  as  in  the  copper  process;  the  voltage  is 
only  i.o  to  1.2,  while  when  both  free  chlorine  and  zinc  are  pro- 
duced it  requires  3  to  4  volts;  for  one  kg  of  coal  about  three-quar- 
ters to  I  kg  of  zinc  can  be  obtained,  while  in  the  distillation  proc- 
ess from  5  to  6  kilometres  of  coal  are  required.  In  conclusion  he 
refers  briefly  to  the  possibilities  of  obtaining  electrical  energy  by 
"an  electrochemical  process;  he  suggests  inverting  his  process,  so 
that  the  metals  are  dissolved,  yielding  a  current,  the  oxide  of  the 
metal  being  then  reduced  again  by  means  of  coal;  he  thinks  he 
has  already  found  a  method  of  doing  this. 

ELECTRIC  DEPOSITION  OF  COPPER.  Brown.  Lend. 
"Engineering."  Nov.  4. — A  note  stating  that  the  description  of  the 
Dumoulin  process  (see  "Digest,"  Nov.  12)  was  wrong  in  so  far  as 
it  refers  to  the  use  of  animal  matter  for  making  the  deposit  smooth: 
It  was  found  in  practice  in  the  use  of  the  Elmore  process  that  the 
agate  burnishers  were  not  the  cause  of  the  foliation,  but  on  the 
contrary  were  found  to  give  better  results  than  any  other  burnish- 
ers. 

GALVANIC  DEPOSITS  ON  NON-CONDUCTORS.  Knothe. 
"Elek.  Anz..  Oct.  20. — A  description  of  the  best  process  for 
coating  objects  that  are  non-conductors.  It  is  hopeless  to  try  and 
form  a  metallic  coating  by  chemical  means,  and  the  only  satisfac- 
tory methods  are  to  use  graphite  or  a  coating  obtained  by  a  solu- 
tion of  silver.  The  graphite  method  is  briefly  described,  but  is  con- 
sidered inferior  to  the  silver  solution  method.  For  the  latter  a  so- 
lution of  nitrate  of  silver  in  alcohol  is  used,  the  body  being  dipped 
into  it  or  coated  with  it;  it  is  then  placed  in  the  vapor  of  phosphor 
or  sulphide  of  hydrogen,  which  converts  the  coating  into  a  con- 
ductor; the  sulphur  method  is  preferred  because  the  coating  ad- 
heres better  and  the  process  may  be  repeated  if  not  successful  at 
first,  while  that  is  not  the  case  when  phosphorus  is  used.  The  sil- 
ver solution  should  be  made  neutral  with  ammonia,  as  it  will  then 
adhere  better  to  greasy  surfaces  and  hastens  the  sulphiding  process. 
With  such  a  coating  the  first  deposit  is  formed  a  little  more  rapidly 
than  with  graphite.  The  object  should  have  one  or  more  copper 
conductors  attached  to  it  to  start  the  deposit;  these  starting  points 
are  best  placed  in  the  deeper  portions  of  the  object.  The  object 
should  first  be  treated  so  that  all  pores  are  filled  and  that  it  be- 
comes waterproof;  this  is  done  with  wax.  tallow  or  a  mixture  of 
the  two  and  collodium;  wood  is  best  boiled  in  linseed  oil.  The  sil- 
ver solution  is  made  of  2  parts  by  weight  of  silver  nitrate,  4  parts 
water,  5  parts  ammonia  of  0.9  sp.  gr.  and  6  parts  of  absolute  alco- 
hol; when  the  ammonia  is  added  a  brown  precipitate  is  first  formed, 
but  is  re-dissolved.  After  being  coated  with  this  it  should  be  com- 
pletely dried  and  freely  exposed  to  the  air  for  some  time;  it  is  then 
subjected  to  the  action  of  the  hydrogen  sulphide;  this  process  may 
be  repeated  as  often  as  is  necessary.  The  current  for  depositing 
the  copper  should  be  only  0.5  to  i  ampere  per  sq.  decimetre  of 
surface  and  at  0.75  to  a  maximum  of  1.5  volt.  The  copper  solution 
should  consist  of  3  to  4  parts  of  water  to  i  part  of  the  sulphate  and 
2  to  8  per  cent,  of  sulphuric  acid.  The  hydrogen  sulphide  is  ob- 
tained by  pouring  dilute  sulphuric  acid  on  iron  sulphide.  A  metal- 
lic deposit  on  glass,  porcelain,  etc.,  is  best  obtained  by  coating  it 
first  with  gold  paint  and  then  firing,  after  which  the  deposit  can  be 
made.  Or  the  objects  may  be  covered  with  a  coaling  of  wax  or 
resin,  which  is  then  coated  with  a  silver  solution  as  above  described. 
Celluloid  may  be  coated  in  the  same  way.  Collodium  or  celluloid 
may  also  be  coated  with  a  solution  of  phosphorus  in  ether-alcohol 
added  to  a  solution  of  concentrated  silver  nitrate;  the  object  is  then 
painted  with  the  creamy  precipitate  which  is  formed.  To  try  to  use 
copper  salts  in  place  of  the  silver  salts  would  not  give  good  results. 

ALKALI  MANUFACTURE.— Loud.  "Elec.  Eng.,"  Nov.  4.— A 
brief  description  of  the  Hargreaves-Bird  process,  other  descriptions 
of  which  have  already  been  referred  to.  The  anode  chamber,  con- 
taining a  strong  salt  solution  and  carbon  electrodes,  is  separated  by 
jiartitions  of  asbestos  cloth  frcuii  the  cathode  ch;imbcrs,  a  sheet  of 
copper  wire  gauze  being  pressed  into  the  outside  of  the  partitions. 
The  nf)vel  point  of  the  method  is  that  although  these  partitions  are 
quite  impervious  to  salt  solutions  under  ordinary  circumslanccs, 
yet  when  an  electrical  current  passes  from  the  carbon  to  the  wire 
gauze,  metallic  sodium  passes  through  the  partition  and  is  convert- 
ed into  caustic  soda  by  means  of  steam.  Fourteen  electrical  horse- 
power could  decompose  15  cwt.  of  salt  per  week;  this  amounts  to 
about  117  watt  minutes  per  gram  of  salt  <U-compos<'d;  the  e.  m.  f. 
is  2.2  volts;  theoretically  the  energy  necessary  to  decompose  one 
grain  of  salt  is  61  watt  minutes. 

WHITE  LEAD. — "Klec.  Rev.,"  Nov.  16. — An  anonymou.r  com- 
niiiiiicalion  calling  attention  to  an  electrical  process  which  is  in 
operation  in  Brooklyn  producing  (rOm  5  to  6  pounds  o(  white  lead 
jier  hour,  or  2  pounds  jier  electrical  hp-hour.  A  solution  of  aiii- 
inoniuin  nitrate  ,'ind  lii-cirbnuate  is  U'.ed;  the  process  is  contin- 
uous, and  the  coM  deprn<ls  only  on  the  cost  of  the  eirclrir.il  cuorgv: 
the  protluct  is  said  to  have  a  covering  capacity  oiual  to  that  of  the 
best  quality. 

GOLD  FROM  .SKA  WATER.— "Eng.  and  Min.  Jour.,"  Nov. 
12. — An  illustrated  description  o(  the  "accitmulator"  used  by  Jernc- 
gaii  with  wliiih  lie  prolesies  to  have  extracted  Ihe  g<ild  from  sea 
water;  it  la  given  as  a  innttcr  of  curiosity,  as  it  has  no  scientific  in- 
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.terest.  It  consists  simply  of  a  vessel  into  which  the  sea  water  is 
forced  near  the  bottom;  there  is  a  suspended  platinum  anode,  while 
the  cathode  is  mercury  at  the  bottom  of  the  vessel,  and  ui  this  the 
gold  is  said  to  be  absorbed.  The  experiments  are  being  continued 
by  the  president  of  the  company. 

Units,  Measurements  and  Instruments. 


L 


MEASURING  EARTH  PLATE  RESISTANCE  FOR  TELE- 
PHONi^  CIRCUITS.  Nowotny.  "Zeit.  fuer  Elek.,"  Oct.  23.— 
After  discussing  the  methods  in  general,  he  describes  one  of  them 
in  detail  and  gives  a  number  of  comparative  results.  The  meas- 
urement of  the  resistance  to  earth  is  important,  whether  it  is  used 
for  single-wire  circuits  or  only  for  lightning  arresters;  it  is  there- 
fore important  to  measure  numerous  earth  resistances  in  a  large 
telephone  station,  including  the  earths  at  the  numerous  subscrib- 
ers' ends,  and  a  simple  method  is  therefore  desirable.  If  there  are 
two  other  earth  connections  which  can  be  used  conveniently,  then 
the  well-known  method  can  be  used  in  which  all  three  of  the  earth 
resistances  are  determined;  if  there  is  only  one  such  additional 
earth  connection  the  Wiechert  method  gives  good  results;  but 
often  there  is  no  such  additional  earth  connection,  and  one  would 
have  to  be  made,  which  is  tedious  and  expensive;  this  can  be  obvi- 
ated by  using  the  earth  connection  at  the  central  station,  together 
with  the  line  wire,  as  the  second  earth,  in  measuring  the  resistance 
of  the  earth  plate  at  the  subscribers'  end.  For  .the  measurements 
he  prefers  to  use  the  bridge  method  with  interrupted  currents  and 
a  telephone;  when  the  line  wire  to  the  station  is  very  long  he  pre- 
fers using  another  earth  connection  nearer  at  hand.  In  this 
Wiechert  method  the  two  earth  plates,  connected  in  series,  are 
made  the  two  arms  of  a  Wheatstone  bridge,  one  of  them,  however, 
having  also  in  series  with  it  a  known  resistance;  the  other  two 
arms  are  adjustable  resistances,  such,  for  instance,  as  a  slide  wire 
resistance;  one  of  the  poles  of  the  telephope  which  is  used  in  the 
place  of  the  galvanometer  is  connected  with  the  sliding  contact^ 
while  the  other  is  connected  to  earth  through  any  convenient  earth 
contact  whose  resistance  does  not  enter  into  the  calculation.  This 
enables  the  ratio  of  the  two  earth  resistances  to  be  determined; 
they  are  then  measured  in  series,  which  gives  their  sum,  and  from 
these  two  determinations  each  of  the  earth  resistances  can  be  cal- 
culated. He  found  that  better  results  are  obtained  when  the  bat- 
tery and  the  telephone  are  transposed,  one  end  of  the  battery  being 
connected  to  the  so-called  earth  contact.  As  a  check,  the  two 
earth-plate  connections  may  be  reversed  and  the  bridge  measure- 
ments repeated.  The  tabulated  results  of  his  tests  show  a  sufficient 
agreement  for  all  practical  purposes. 

ALKALIMETRIC  METHOD  OF  MEASURING  SPARK 
DISCHARGES.  Cardani.  "Nuovo  Cimento,"  7,  p.  105;  noticed 
briefly  in  "Science  Abstracts,"  Oct. — With  a  certain  solution, 
through  which  a  number  of  sparks  has  been  made  to  pass,  he  meas- 
ures the  amount  of  soda  liberated  by  each  spark,  from  which  the 
electrical  quantity  discharged  by  the  spark  may  be  calculated.  The 
amount  of  soda  set  free  is  determined  by  adding  to  the  solution 
another,  which  will  bring  it  back  to  the  original  color,  the  amount 
of  this  second  solution  being  a  measure  of  the  quantity  of  soda. 

MAGNETIC  FLUXES  IN  METERS  AND  ELECTRICAL 
INSTRUMENTS.  Campbell.  Lond.  "Elec,"  "Elec.  Rev.,"  and 
"Elec.  Eng.,"  Nov.  4. — A  brief  abstract  of  a  Physical  Society  pa- 
per in  which  he  describes  how  he  measured  the  magnetic  fluxes 
and  fields  in  certain  instruments  in  order  to  determine  the  order 
of  magnitude  of  the  flux  density  and  the  total  flux.  The  methods 
are  described  in  detail,  and  important  deductions  are  made  (al- 
though not  in  the  abstract),  one  of  them  being  the  influence  of  the 
earth's  field. 

TESTING  SHEET  IRON.  Roehr.  "Elek.  Zeit.,"  Oct.  27.— 
He  gives  the  results  of  some  measurements  made  with  the  Koepsel 
apparatus  by  both  the  step-by-step  method  with  continuous  current 
and  the  direct  method  with  alternating  current  and  a  wattmeter. 
He  shows  that  that  apparatus,  when  properly  used,  gives  very  cor- 
rect and  reliable  results;  the  hysteresis  loops  agreed  very  well; 
tables  of  results  are  given.  He  states  that  the  Steinmetz  coefticient 
can  be  used  only  in  connection  with  the  hysteresis  loss,  and  claims 
that  ton  much  importance  is  given  to  it  because,  according  to  the 
Rcichsanstalt,  it  may  vary  from  30  to  40  per  cent.  It  is  much  more 
important  in  forming  an  opinion  of  sheet  iron  to  have  the  character- 
istic hvsteresis  loop  and  to  determine  the  loss  directly  from  it.  He 
found  that  a  pb.te  taken  from  the  edge  of  a  large  sheet  gave  better 
results  than  one  taken  from  the  middle.  The  amount  of  carbon 
contained  is  a  very  good  indication  of  the  loss,  and  not,  as  is  often 
supposed,  the  amount  of  manganin;  a  high  percentage  of  carbon 
diminishes  the  lo'is  quite  appreciably.  It  has  been  possible  to  re- 
duce the  loss  from  10,000  to  fiooo  ergs  per  cb  cm  throuch  the  aid  of 
proper  investigations.  A  table  compares  the  results  obtained  with 
the  alternating-current  and  the  continuous-current  methods";  the 
secnnd»method  has  advantages  over  the  first,  as  it  gives  the  curve 
of  the  lonn  and  the  amount  of  coercive  force  and  resonance,  but  a 
serious  ohleclion  is  the  accurate  determination  of  the  cross-section 
of  the  sample,  which  latter  is  more  easily  done  by  the  second 
method. 

PTIOTOMETFR.— Lond.  "Elec."  and  "Flee.  Rov.,"  Nov.  4.— A 
brief  illustrated  description  of  a  new  form  of  Preece-Trotter  pho- 
tometer made  hv  Nalder.  It  is  as  accurate  as  the  old  patterns,  but  its 
weight  and  bulk  are  reduced  to  a  half,  while  the  cost  is  considerably 
less  than  that  of  the  original.  An  amvl-acetate  lamp  is  used  in  place 
of  the  incandescent  lamp  and  accumulator.     The  apparatus  consists 


of  a  very  short  horizontal  tube  mounted  on  a  tripod;  the  screen  is 
on  the  upper  side  of  one  end,  and  is  illuminated  on  one  side  by  the 
lamp  by  reflection  from  a  movable  screen,  the  inclination  of  which 
can  be  changed  so  as  to  vary  the  light  falling  on  the  fixed  screen; 
the  inclination  is  read  off  by  means  of  a  pointer  and  scale,  the  read- 
ing giving  the  illumination  directly  in  candle-feet. 

STANDARD  HIGH  RESISTANCES.  Fawcett.  "Phil. 
Mag.,"  Nov. — A  reprint  of  his  short  Brit.  Assn.  paper  describing 
a  high  resistance,  which  is  both  cheap  and  reliable.  It  consists  of 
a  thin  metallic  film  deposited  in  vacuum  from  a  metallic  cathode; 
by  making  the  cathode  of  a  grid  of  wires  the  deposit  on  a  parallel 
plate  of  glass  will  be  quite  even;  if  the  wires  are  of  two  different 
metals  the  deposit  seems  to  be  an  alloy  of  these;  in  his  experi- 
ments gold-platinum  films  were  used  exclusively.  These  films 
should  be  boiled  for  several  hours  under  reduced  pressure  in  a  non- 
conducting, chemically  inactive  oil;  the  film  is  then  hermetically 
sealed  in  its  oil  bath  and  the  vacuum  maintained;  after  this  treat- 
ment the  resistance  undergoes  no  further  measurable  change.  The 
temperature  coefficient  decreases  as  the  thickness  of  the  filament 
decreases,  and  it  may  therefore  be  possible  that  it  may  be  made 
negative,  and  therefore  also  zero.  The  filament  thus  obtained  is 
scratched  with  a  needle  with  parallel  lines  extending  from  either 
side  to  near  the  other  so  as  to  form  a  zig-zag  strip,  the  scratching 
being  continued  until  the  resistance  has  the  required  value.  It  has 
the  following  useful  properties:  Constancy  of  resistance,  small 
temperature  coefticient,  negligible  capacity,  negligible  self-induc- 
tion, and  ease  of  adjustment  to  definite  value.  A  megohm  was  sub- 
jected to  105  volts  for  five  days  without  experiencing  any  detect- 
able alteration. 

TEN  CANDLE-POWER  STANDARD.  Harcourt.  Lond. 
"Engineering,"  Oct.  28. — A  brief  notice  of  his  Brit.  Assn.  paper  in 
which  he  described  his  new  lo-candle  pentane  standard  lamp.  A 
similar  one  of  16  candle-power  can  be  constructed  on  the  same 
principle. 

INFLUENCE  MACHINE.  Pidgeon.  Lond.  "Elec,"  "Elec. 
Rev."  and  'Elec.  Eng.."  Nov.  4. — An  abstract  of  a  Physical  Society 
paper.  "The  machine  consists  of  a  pair  of  glass  discs,  rotating  in 
opposite  directions  upon  a  spindle.  They  are  partially  covered  on 
one  face  with  narrow  radial  sectors  of  tinfoil,  each  provided  with  a 
small  brass  knob.  This  face  of  the  disc,  including  its  sectors,  is 
then  coated  with  insulating-  wax,  leaving  only  the  knobs  projecting 
through  the  wax.  Two  earthing  brushes  pass  through  two  insu- 
lated fixed  inductors  and  siipport  them.  The  inductors  are  kept 
charged  by  exploring  points  connected  to  each,  and  placed 
so  as  to  collect  electricity  from  the  revolving  discs.  By  means  of 
brushes  the  sectors  on  each  of  the  discs  are  successively  ea'rthed  at 
the  moment  they  pass  the  fixed  inductors,  i.  e.,  at  the  moment  that 
their  capacity  is'amaximum;  and  they  are  made  to  deliver  up,  their 
charge  to  the  main  collecting  brushes  at  the  moment  when  they 
are  electrically  farthest  from  the  inductors,  i.  e.,  when  their  capacity 
is  a  minimum.  Hence,  if  there  is  no  loss  of  electricity  in  the  proc- 
ess the  potential  at  the  collecting  brushes  is  proportionately  high. 
Each  sector  of  a  particular  disc,  as  it  moves  away  from  its  inductor 
with  rising  potential,  induces  a  corresponding  potential  on  the  sec- 
tors opposed  to  it  on  the  second  disc;  this  action  is  cumulative. 
The  thick  coating  of  wax  restricts  leakage  to  the  small  area  of  the 
contact  knobs,  so  that  surface  effects  of  dirt  and  moisture  are  min- 
imized." In  the  discussion  J.  H.  Thomson  called  attention  to  the 
advantages  in  mechanical  construction:  he  also  found  that  about  80 
per  cent,  of  the  power  used  to  drive  it  was  wasted  in  mechanical 
friction  and  of  the  remaining  20  per  cent,  a  great  deal  was  lost  by 
leakage.  The  Lond.  "Elec.  Rev."  says  that  one  of  the  merits  of 
this  machine  is  its  absolute  immunity  from  the  evils  arising  froni 
surface  moisture  and  dost;  this  mixture  of  paraftin  wax  and  resin 
adopted  does  not  commend  itself,  as  the  wax  itself  absorbs  moisture 
and  the  resinous  mixture  retains  the  electrical  charges. 
Telegraphy,  Telephony  and  Signals. 

THE  TELEPHONE  IN  GREAT  BRITAIN.— Lond.  "Elec," 
Nov.  4.— Extracts  from  the  official  report  of  the  parliamentary 
committee:  it  is  chiefly  of  local  interest. 

HERTZL\N  TELEGRAPHY.— "L'Eclairage  Elec,"  Oct.  8  and 
i5._An  illustrated  abstract  of  the  article  of  Ducretet  noticed  in  the 
"Digest"  Oct.  8.  

ELECTRICAL  ALARM.  Ebel.  "El'ty."  Nov.  16.— A  reprint 
of  the  article  noticed  in  the  "Digest"  last  week. 

PERSL'\.— "El'ty"  and  "Elec.  Rev.,"  Nov.  16.— A  reprint  of  the 
short  article  noticed  in  the  "Digest"  last  week. 
Miscellaneous. 

PRESIDENTIAL  .\DDRESS.  Preece.  "Elec.  Eng.,"  Lond. 
"Elec"  and  "Flee  Rev.,"  Nov.  4.— The  beginning  of  a  reprint  in  full 
in  the  first  and  a  verv  full  abstract  in  the  latter  two  journals,  of  his 
presidential  address  before  the  Institution  of  Civil  Engineers.  The 
first  part,  chicflv  of  local  interest,  refers  to  the  Government  exam- 
inations and  totechnical  education  in  Great  Britain.  He  refers  to 
the  .generous  and  enlightened  policy  of  banks  in  Germany,  which 
give  their  financial  support  to  new  industries,  whereas  in  England 
this  is  done  by  svndicates  with  terribly  overloaded  capital.  In  dis- 
cussing telcgr'aphv  in  Great  Britain  he  gives  the  following  mileage 
of  wire:  General  post  oflice.  4,^.!;.ooo;  railway  companies.  105,000; 
United  Colonics.  v*'7.o<^'6;  .submaritie  cables,  18.3,400.  Total,  i.iii,- 
366.  This  refers  to  the  present  time.  He  refers  to  the  successful 
use  of  a  serving  of  brass  tape  in  sea  water  cables  to  protect  them 
from  the  "limiioria  terebrans."  a  crustacean  which  bores  through 
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the  gutta  percha;  he  calls  attention  to  the  declining  supply  of  gutta 
percha  and  to  its  questionable  purity;  the  supply  fails  to  meet  the 
demand.  He  refers  favorably  to  paper  insulation;  the  lead-covered 
paper  cables,  which  are  used  largely  in  streets  of  English  cities,  are 
very  satisfactory;  he  is  now  laying  one  of  seventy-six  wires  be- 
tween London  and  Birmingham.  He  refers  to  the  competition  of 
the  telephone,  stating  that  some  such  instrument  as  the  electric 
typewriter  or  the  telautograph  is  needed.  Regarding  wireless 
telegraphy  he  remarks  that  sensational  experiments  for  booming  a 
financial  enterprise  are  not  processes  that  commend  themselves  to 
that  institution.  In  referring  to  telephony  he  states  that  speech  is 
now  practically  possible  between  any  two  post  offices  in  the  United 
Kingdom,  and  theoretically  possible  with  every  capital  in  Europe: 
the  progress  in  the  use  of  the  telephone  in  Great  Britain  has  been 
checked  by  financial  complications,  it  being  in  the  hands  of  a  com- 
pany promoter,  and  has  remained  the  shuttlecock  of  the  stock 
exchange;  telephony  is  an  imperial  business  like  the  post  and  the 
telegraph,  and  it  ought  to  be  in  the  hands  of  the  state.  Some 
figures  are  given  showing  that  the  Government  did  well  in  pur- 
chasing the  telegraphs;  he  shows  that  the  present  magnificent  sys- 
tem has  been  built  virtually  out  of  the  revenue;  the  tariff  is  very 
cheap  and  press  dispatches  are  transmitted  below  cost  price.  The 
total  number  of  telephones  in  use  (presumably  in  the  United  King- 
dom) is  152,019.  He  discusses  the  application  of  the  telegraph  to 
railway  management  and  gives  some  tables  showing  the  extent  of 
its  use  in  that  country.  In  discussing  the  subject  of  electric  light 
he  gives  a  table  showing  the  position  of  the  industry  in  that  coun- 
try and  the  United  States  at  the  present  time:  some  of  these  figures 
for  the  United  Kingdom  and  the  United  States  respectively  are  as 
follows:  Number  of  central  stations,  municipalities,  72  and  338; 
companies,  63  and  2251;  kw  capacity,  municipalities.  44,219  and 
41,193:  companies.  24.344  and  578,051.  He  urges  local  authorities 
to  combine  the  electric  lighting  and  railway  power  stations,  claim- 
ing that  it  will  reduce  the  cost  of  the  current  for  both.  The  sub- 
ject of  electric  lighting  on  board  ship  is  discussed;  a  table  gives  the 
electrical  energy  used  on  a  first-class  battleship:  another  gives  some 
information  concerning  the  British  Navy.  The  reprint  is  to  be 
continued. 


The  Dow  Engine. 


A  paper  which  was  read  by  Mr.  JosiDh  Dow  October  i,  1898,  before  the 
Engineers'  Club  of  Philadelphia  and  reprinted  in  the  Proceedings,  describes 
most  completely  the  novel  and  interesting  details  of  the  engine  of  his  design 
and  known  as  the  Dow  engine. 

After  taking  up  historically  the  efforts  of  Mr.  George  H.  Corliss,  with  whom 
Mr.  Dow  was  associated,  the  reasons  for  the  remarkable  success  of  the  Corliss 
improvements  are  detailed  in  the  paper  somewhat  as  follows:  One  of  the  most 
serious  losses  in  steam-engine  work  is  initial  condensation  and  re-evaporation 
during  exhaust.  This  can  be  to  a  certain  extent  eliminated  by  multiple  ex- 
pansion, which  reduces  the  limits  of  the  cycle  of  tempcmture  changes  through 
which  the  cylinder  walls  must  pass,  and  also  by  reducing  not  only  the  volume 
of  the  clearance,  but  particularly  the  surface  area  of  the  clearance  space.  The 
valves  should  be  mounted  as  close  to  the  cylinder  limit  of  the  port  as  pos- 
sible. They  should  not  require  too  much  movement  to  effect  the  opening  and 
closing  of  the  ports,  and  they  must  be  actuated  by  the  least  possible  exertion 
of  power.  These  favorable  conditions,  with  others,  arc  possessed  by  the  Corliss 
system,  and  have  caused  its  success.  In  this  system,  however,  they  are  com- 
bined with  the  detachable  or  "tripping"  valve  gear,  which  limits  the  speed  to 
about  100  or  120  r.  p.  m.,  a  rate  too  low  (or  economical  direct  coupling  to 
electrical  generators,  unless  the  lattter  are  of  very  large  outputs.  The  advan- 
uge»  of  gravity  balance  of  the  reciprocating  parts  obtained  by  means  of  two 
cylinders  side  by  side,  with  cranks  set  180  degrees  apart,  are  noted,  after  which 
the  Dow  engine  itself    and  its  action  are  described  as  follows: 

This  engine  is  a  double  vertical  compound,  the  4)rcsent  construction  using 
steam  of  123  to  130  pounds  boiler  pressure,  and  intended  to  run  at  about  150 
r.  p.  m.  The  cylinders  are  placed  as  closely  together  as  possible,  side  by  side, 
permitting  only  room  enough  between  them  to  provide  for  the  valves,  with 
their  passages,  and  nonconducting  spaces  to  prevent  destructive  loss  of  heat, 
which  is  further  secured  through  the  whole  being  surrounded  by  a  space  filled 
with  an  efficient  nonconductor,  and  covered  by  lagging,  preferably  of  wood. 
All  the  valves  and  steam  p.^^^agcB  have  their  positions  between  the  cylinders, 
not  only  to  avoid  any  possible  loss  of  heat  from   them,  but   to  (.icilitate  the 
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other  by  means  of  the  pistons  being  cast  hollow,  that  the  smaller  one  may  be 
filled  with  sufficient  lead  to  make  its  weight  equal  to  that  of  the  larger.  The 
high-pressure  valves  (see  Fig.  2)  are  cylindric  in  shape  and  so  constructed  that 
the  induction  steam  passes  entirely  through  them  from  end  to  end.  The  steam 
chamber  is  placed  directly  against  the  high-pressure  cylinder,  and  at  top  and 
bottom  is  connected  with  the  valves  by  means  of  passages  in  the  casting, 
which  lead  completely  around  both  their  ends,  from  which,  through  ample 
openings,  steam  freely  enters;  but  to  the  outside  of  the  body  of  the  valves  no 
steam  can  obtain  access  from  this  chamber,  being  prevented  by  packing 
rings,  which  have  their  bearings  upon  seats  at  either  end  of  the  main  portion 
of  the  valve.  In  this  manner  pressure,  acting  upon  the  valve,  is  entirely 
regulated  from  its  own  interior  through  means  of  the  steam  port  at  one  side, 
and  at  the  opposite  side  the  balance  port,  arranged  with  steam-tight  packing 
strips,  and  with  sufficient  area  to  secure  a  firm  seat  against  both  cylinder  and 
exhaust  ports,  while  passages  outside  the  bushing  into  which  the  valve  fits 
communicating  with  the  cylinder  ports  complete  the  balance  against  the  chang. 
ing  pressure  within  the  cylinder.  The  valve  receives  always  the  same  degree 
of  movement,  regardless  of  the  point  of  cut-off,  and,  consequently,  no  ridges 
can  form  in  the  seat  where  a  .smooth,  perfect  contact  is  maintained,  improving 
with  wear,  while  but  little  force  is  required  for  actuation.  Exhaust  is  effected 
by  this  valve  through  a  depression  in  its  side  formed  to  complete  the  passage 
which  connects  the  cylinders  at  the  proper  time. 

The  valves  in  second  cylinder  need  no  cut-off,  its  steam  expansion  being  a 
continuation  of  that  begun  in  the  first;  therefore,  their  construction  and  action 
are  very  simple.  They  open  the  connecting  passage  just  before  the  high- 
pressure  valve  releases  the  steam,  and  close  it  with  enough  time  before  ex- 
pansion is  completed  to  leave  the  steam  within  it  of  higher  pressure  than  the 
terminal  of  second  cylinder;  the  passage  is  opened  again  when  compression  has 
brought  the  pressure  in  this  cylinder  back  to  the  same  degree,  and  the  com- 
pleted compression  is  reached  with  a  pressure  about  equal  to  the  terminal  of 
first  cylinder;  this  contributes  to  smoothness  of  action.  These  valves  also  con- 
trol the  exhaust  and  compression  of  their  own  cylinder.  Botli  sets  of  valves, 
notwithstanding  their  own  peculiarities,  preserve  the  setting,  seating,  and  move- 
ment peculiar  to  the  Corliss  system;  but,  as  one  valve  controls  both  inlet  and 
outlet,  the  necessary  "dead  spaces"  £.t  the  ports  are  reduced  one-half. 

The  single  wrist-plate,  shown  in  Fig.  3,  controlling  tiie  main  movements  of 
thes  valves,  yields  its  well-known  advantage  of  quickening  the  action  just  when 
most  needed,  while  giving  almost  perfect  rest  to  the  valve  during  the  ingress 
and  egress  of  steam.  The  cut-off  movement  is  takeli  from  the  "cross-head," 
that  it  may  be  simple  in  connection  and  accomplished  at  identical  positions  of 
the  piston  for  both  directions  of  its  movement  with  its  own  angular  advance. 
This  movement  is  communicated  to  a  vertical  lever  which  has  a  slot  through 
its  upper  limits,  in  which  is  carried  a  sliding  block,  having  connection  with  the 
governor,  from  the  centre  of  which  links  are  attached  leading  off  at  either  side 
to  rocker  arms,  which  also  carry  connecting  rods  leading  on  one  side  to  the 
upper,  and  on  the  other  side  to  the  lower,  valve  gear.  Cut-off  is  always  com- 
pleted at  an  identical  position  of  these  rockers,  and  they  are  so  arranged  that, 
if  the  block  is  down  in  the  slot,  the  cut-off  will  come  much  sooner  than  if  it  be 
up,  the  range  following  such  part  of  the  whole  stroke  as  may  be  desired,  from 
no  admission  of  steam  at  all  to  a  coincidence  with  the  closing  effected  by  the- 
main  gearing  at  about  seven-eighths  stroke. 

The  connecting  mechanism  from  the  cut-off  lever  to  the  valve  gear  is  so 
constructed  that  the  governor  can  only  move  the  valve  mechanism  between  the 
proper  limits  of  no  admission  and  admission  of  seven-eighths  of  the  stroke, 
any  motion  of  the  governor  beyond  these  limits  being  taken  up  by  toggle 
joints  in  the  connecting  mechanism,  and  not  transmitted  through  to  the  cut-off 
plate.  The  immediate  valve  gear  is  set  upon  a  "bonnet"  as  with  the  Corliss 
engine.  It  comprises  a  crank  keyed  to  the  valve  stem,  and  connected  through 
a  toggle  joint  with  another  crank  oscillated  by  the  wrist  plate.  The  middle  pin 
of  the  toggle  joint  carries  a  roller  which  rides  in  the  groove  in  the  cut-off  plate, 
which  in  turn  oscillates,  owing  to  its  connection,  as  described  above,  in  time 
with  the  main  cross-hcad,  the  range  of  its  motion  beins  determined  by  the 
governor.  This  groove  is  so  proportioned  as  to  give  the  valve  a  quick  cut-off 
determined  solely  by  the  governor  and  the  cross-head  position,  all  the  other 
events  of  the  valve  being  dependent  solely  on  the  movement  of  the  wrist  plate; 
thus  a  positive-action  valve  is  obtained  with  all  the  advantages  of  the  Corliss^ 
detachable.    The  advant,iges  of  the  whole  design  may  be  summed  up  as  follows: 

In  compounding,  the  second  cylinder  receives  its  steam  directly  from  the  first 
througii  short  passages  no  longer  than  the  ports  of  the  cylinders,  and  closely 
guarded  against  radiation  of  lu-at ,  the  exjiansign  of  steam,  stroke  for  stroke, 
being  simply  a  continuation  of  that  bc^un  in  the  first,  without  the  interpo.silion 
of  a  receiver  or  excessive  connecting  passages,  tliereby  recovering  initial  con- 
dcnsation  by  direct  rc-evaporation  into  the  next  cylinder;  also,  saving  much 
in  intermediate  condensation,  convectioh  and  radiation,  while  avoiding  the 
necessity  for  reheating  in  an  attempt  to  overcome  these  difficulties. 

The  Bleam  chest  is  between  the  cylinders,  so  combined  with  the  first  cylinder 
and  its  steam  passages,  so  guarded  from  the  exhaust  passages,  and  the  whole 
williin  so  efficient  n  covering  insulating  from  loss  of  heat  Ihat  the  smallest  de- 
gree of  loss  in  energy  is  sulTered  from  this  cause. 

The  valves— one  of  which  takes  the  place  of  two,  as  with  the  original  Corliss 
eonstriietion-  being  in  themselves  continuations  of  the  steam  chamher,  hold 
Ihc  steam  always  close  against  the  cylinder  ports,  while  they  arc  balanced  for 
easy  action  not  only  against  their  contained  prtssurc  but  also  against  Ihc 
varying  force  within  Ihc  initial  cylinder,  thus  requiring  but  little  power  to 
(iprralc  them,  even  with  high  pressures  of  slenm. 

Clearance  behind  Ihc  piston,  and  dead  i.paccs  between  the  closing  of  the 
valves  anil  the  cylinders,  in  both  cubic  eonleiUs  and  area  of  surface,  are  greatly 
reduced,  wilh  Ihcir  accompanying  Initiol  condensation.  Thin  is  hugely  owing 
to  Ihc  ailvunlagc  of  using  (or  both  cylinders  one  port  for  iiiduelion  and 
eduction. 

The  balance  of  Ihc  Bclualing  parts  of  the  rnginc,  for  both  gravity  and  the 
energy  delivered  by  Ihc  pistons,  secures  smoothness  of  action  and  saving  in 
friction, 

lireal  compoclncss  Is  readily  nllained,  parllculorly  wilh  Ihc  vertical  construe- 
lion  shown.  This  gives  the  engine  the  advanlage,  now  much  luught,  of  occupy- 
ing  n  very  smoll  area  in  proportion  lo  Ihe  p<iwrr  developed. 

I  l,r    I'lilvr  (irat    :iiiil    mil, It   ate    made    eiilirely    positive    in    action,    and,    while 
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Fig.  I. — Section  Through  Cylinders  and  Valve  Gear. 


Fig.  3. — Side  Elevation  Showing  Valve  Mechanism. 


Fig.  4. — Cards  with  and  without  an  TStermediate  Receiver. 
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Fig.  2.— Detail  Sections  of  Valves. 


Fig.  5.— Elevation  and  Section  of  Chronometric  Governor. 
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retaining  all  advantages  of  the  Corliss  gear,  they  avoid  the  disadvantage  of  the 
"drop"  and  "dash-pot." 

A  cut-off  is  provided,  always  smooth  in  action  and  positive  in  proportion  to 
the  velocity  of  the  engine. 

These  advantages  help  greatly  to  do  away  with  the  necessity  for  low  speed, 
which  has  so  much  held  back  the  progress  of  the  Corliss  system,  and  a  velocity 
can  readily  be  attained  sufficient  to  meet  all  needs. 

A  cut-off  can  be  effected  with  equal  readiness  from  a  point  before  the  begin- 
ning of  the  stroke  up  to  seven-eighths  of  its  travel,  where  it  merges  perfectly 
into  the  closing  of  the  valve  as  effected  by  wrist-plate  action  alone,  with  a  full 
opening  of  the  induction  port  at  once,  to  be  held  until  the  point  of  cut-off,  re- 
gardless of  its  place  in  the  stroke,  while  leaving,  as  is  essential  with  the  Corliss 
system,  all  the  other  events  of  the  valve  entirely  undisturbed  by  its  change. 
With  the  original  Corliss  engine  a  cutoff  can  be  effected  only  within  less  than 
the  first  half  of  the  stroke,  while  the  "drop  and  dash-pot"  arrangement  obliges 
the  valve  to  be  kept  in  motion,  with  the  steam  port  slowly  opening  until  the 
cut-off  is  made. 

The  engine  effects  the  cut-off  with  an  equal  distance  from  either  end  of  the 
piston  travel  for  all  points  at  which  it  may  take  place,  it  being  perfectly  cor- 
rected for  angular  advance  of  the  connecting  rod  and  consequent  position  of 
the  piston.  This  is  also  true  of  the  wrist-plate  connection,  which  is  corrected 
for  angular  advance  of  the  eccentric  rod. 

The  valve-gear  is  not  only  very  compact  and  simple,  but  always  positive  in  its 
action,  while  one  wrist-plate  for  both  cylinders  directly  controls  lead  of  the 
initial  steam,  lead  of  exhaust  and  closing  of  exhaust  for  compression,  the  only 
event  separated  from  its  action  being  the  cut-off,  which  is  entirely  independent. 

The  engine  is  governed  by  the  Dow  chromometric  governor,  which  is  shown 
in  Fig.  5.  This  differs  radically  in  principle  from  the  ordinary  fly-ball  gov- 
ernor, although  resembling  it  somewhat  in  appearance.  The  position  of  the 
valves  is  not  dependent  on  the  position  of  the  fly  balls,  which  act  not  as  cen- 
trifugal weights,  but  as  a  rotating  pendulum,  tending  to  maintain  an  isochro- 
nous speed.  This  pendulum  is  driven  by  an  elaborate  differential  bevel-gear 
train,  the  difference  in  speed  between  the  shaft  of  the  engine  and  the  rotating 
pendulum  being  taken  up  in  a  sector-shaped  gear  actuating  the  valve  cut-off 
mechanism.  Thus,  so  long  as  the  work  done  on  the  pistons  is  not  exactly 
balanced  by  the  load  arid  there  is  a  tendency  toward  acceleration  or  retardation 
of  the  speed,  this  acceleration  or  retardation  itself  continues  to  move  the  valve 
mechanism  toward  a  shorter  or  longer  cut-off  position,  respectively,  until  the 
two  speeds  are  exactly  equal.  The  governor  is  naturally  remarkably  sensitive 
and  yet  free  from  all  tendency  to  hunting. 


illustrated  sheet  of  the  telephone  apparatus  manufactured  by  the  Hipwell  Com- 
pany shows  a  line  of  long-distance  telephone  instruments,  extension  bells, 
magnetos^  transmitters,  receivers,  fuse  and  lightning  arresters. 

The  illustration  shown  below  gives  a  view  of  a  complete  subscribers'  long- 
distance outfit.  The  receiver  is  of  the  bipolar  type,  and  is  said  to  be  un- 
affected by  temperature  changes.  Its  magnets  are  made  of  the  best  tungsten 
steel,  the  pole  pieces  being  nickel-plated  to  avoid  rusting. 

A  Slow=Speed  Laboratory  Motor. 


The  machine  illustrated  herewith  has  been  designed  especially  to  meet  the 
demand  for  an  alternating-current  motor  for  laboratory  work,  such  as  the  driv- 
ing of  static  machines,  dental  apparatus,  small  pumps,   etc.     It   is  intended  to 


Long  Distance  Set. 


Slow  Speed  Alternating-Current  Motor, 


A  Serviceable  Push  Switch. 


The  push  switch  represented  in  the  accompanying  illustration  is  designed 
particularly  for  use  in  private  houses,  public  buildings,  hotels,  etc.,  and  is 
recommended  by  the  manufacturer  (the  Hart  &  Hegeman  Manufacturing 
Company,  52  High  Street,  Hartford,  Conn.)  for  -the  ease  with  which  it  can  be 
operated,  its  durability,  the  ease  with  which  it  can  be  installed,  and  its  ample 
carr>'ing  capacity.  Mechanically,  this  switch  is  strong,  the  case  being  one  piece 
of  porcelain,  and  electrically  it  is  designed  to  stand  heavy  service. 

This  switch  is  made  in  the  single-pole,  double-pole  and  three-way  types.  A 
lo-ampcre  switch  was  recently  tested  on  circuits  carrying  15  and  20  amperes  at 
115  and  230  volts,  the  circuits  being  opened  and  closed  3200  times  altogether. 
The  switch  worked  freely,  and  no  undue  heating  or  arcing  was  observable. 
After  this  ordeal  it  was  found  to  be  in  good  order,  hardly  any  of  the  effects 
of  the  severe  work  being  noticed. 

The  contacts  arc  of  the  "knife-switch"  type,  and  the  switch   plates  are  well 


fill  a  gap  in  the  alternating-current  motor  line,  and  develops  three  or  four  times 
the  power  of  the  ordinary  16-inch  fan  motor.  It  is  made  in  four  sizes,  two  of 
which  are  designed  for  16,000  alternations,  running  at  speeds  of  1200  and  1000 
r.  p.  m.,  and  two  for  7200  alternations  at  speeds  of  540  and  450.  The  slow  speed, 
it  is  stated,  gives  the  machine  quite  a  strong  torque  at  the  pulley,  and  makes  it 
much  more  convenient  to  adapt  to  direct  belting  or  to  gearing,  without  the 
intervention  of  countershafts. 

These   machines  are  manufactured   by   the    Emerson    Electric    Manufacturing 
Company,  714-718  St,  Charles  Street,  St.   Louis,   Mo. 


Improved  Flush  Switches. 


In  the  accompanying  illustration  is  shown  a  flush  switch  which  has  the  non- 
current  carrying  parts  of  the  movement  built  up  of  nickel  steel,  thoroughly 
insulated  from  the  moving  contacts  and  encased  in  a  heavy  porcelain  cup 
fastened  to  a  strap  and  yoke,  by  which  it  is  screwed  to  the  wall.  This  device 
is  manufactured  by  the  Anchor   Electric   Company,    Boston,   Mass.     Other  fea- 
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lurcB  o(  thin  wwilch  ftrc  the  ncccmiibility  of  the  binding  posts,  Riving  fnce 
connections,  and  Ihc  absence  of  aluck  wire.  The  strong  claims  made  for  these 
KwilchcN  are  not  basrd  entirely  on  Ihc  fact  that  llicy  arc  dcHi^ncd  cspccitilly  to 
insure  long  life,  perfect  action  and  ease  of  wiring,  but  on  Ihc  competitive  wir- 
ing tests  resulting  in  their  favor  and  to  laboratory  tc<itH  nnide  by  some  of  the 
most  prominent  engineers.  These  tests  demonstrated  that  the  anion  was  suf- 
fulently  tjultk  and  the  surface  coulact  sufTicimtly  laigc  to  open  anfl  close  a 
circuit  of  donblr  the  rated  potenlini  at  double  the  load  for  upward  of  K,oa 
time*  in  Rucrennion  without  pcrcrpliblc  licating,  In  the  endurtincc  tests  the 
Mwrtchrs  were  ojicrated  upward  o(  ii,fxx}  times  nt  (ull  load  without  materially 
impairing  thcJr  cnieirncy. 

Much  annoyance  has  been  experienced  by  contractors  tbrfiiigb  the  fracture 
of  porcelain  on  flush-^nap  switches.  The  Anchor  flnOi  swilcli  has  a  strap  ur 
(n^trnlng  yoke  rxlendtng  ncross  the  iwllcb,  which  hears  the  tension  and  re- 
duces to  a  minimum  the  tendency  to  fracture.    The  porcelain   is,  besides,  ex- 
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tremely  tough  and  non-absorptive,  and  is  modelled  so  as  to  occupy  the  small- 
est space,  at  the  same  time  possessing  the  maximum  strength.  The  binding 
posts  are  so  arranged  as  to  enable  connections  to  be  made  easily  from  the 
front,  when  in  deep  sockets,  leaving  no  slack  wire  and  requiring  but  a  fraction 
of  the  time  usually  needed  in  wiring  up  flush  switches.  The  action  is  said  to 
be  so  quick  that  the  switch  will  operate  successfully  on  a  circuit  of  double 
the  designed  potential  and  double  the  load  if  necessary.  Flexible  spring 
handles  are  used,  and  the  anchor  stamped  on  the  handle  is  claimed  to  be  a 
safeguard  against  intentional  or  careless  substitution. 


Spring  Jack,  Drop  and  Coil  for  Telephone  Express  Switchboard. 

The  accompanying  illustration  gives  a  perspective  view  of  the  jack  drop  and 
magnet    coil    used    in    the    Western    "Express"    switchboard,    manufactured    by 


consists  essentially  of  a  U-tube  L  filled  with  a  colored  liquid,  a  bulb,  H  B,  con- 
taining air  at  one  end  and  a  graduated  indicating  tube,  /  T.  Surrounding  the 
bulb  //  B  is  a  conductor  in  series  with  the  load  and  so  arranged  that  it  heats 
the  air  within,  which  action  forces  the  colored  liquid  over  the  siphon,  whence 
it  drops  into  the  tube  /  T,  from  which  it  cannot  be  restored  except  by  the 
inspector  at  the  end  of  a  predetermined  interval.  The  greater  the  maximum 
load  occurring  at  any  time  the  greater  is  the  heat  developed  in  the  bulb  H  B, 
and  the  greater  is  the  amount  of  liquid  spilled  over  into  the  indicating  tube. 
This  at  the  end  of  any  period,  then,  thus  gives  an  indication  of  the  maximum 
load  which  has  occurred  during  that  period.  Very  brief  loads,  such  as  short 
circuits,  etc.,  do  not  affect  the  instrument,   wTiich  has  a  time  lag  such  that  if 


H   W 
House  wires 


R    W 

Resistance  wire. 


H   B 

lU-ated  l)ulb.. 


I  T 

Indicating  tube. 


Li<|tii<l. 


Direction  of  How. 


Spring  Jack,  Drop  and  Coil. 

the  Western  Telephone  Construction  Company,  of  Chicago.  It  is  claimed  that 
this  spring  jack  and  drop  is  the  most  simple  and  ingeniously  arranged  of  any 
heretofore  used  to  perform  the  same  purpose.  The  drop  is  mechanically  re- 
stored with  the  plug  as  it  enters  the  jack  to  make  a  connection  with  a  sub- 
scriber, and  is  said  to  be,  with  the  one  used  on  the  company's  No.  i  boards, 
the  only  self-restoring  switchboard  drop  that  is  positively  free  from  infringe- 
ment of  patents.  Referring  to  the  cut  the  armature  shown  at  H  is  arranged 
with  an  adjustable  spring,  which  prevents  the  sticking  of  the  armature  to  the 
magnet  head  or  pole,  and  never  fails  to  release  the  drop  or  shutter  when  the 
subscriber  calls.  The  night-bell  connection  is  made  by  the  upper  edge  of  the 
drop  making  contact  with  two  springs  directly  over  the  drop,  which  are  con- 
nected with  the  night-bell  circuit. 

In  construction  the  spring  jack  consists  of  a  solid  brass  castirtg,  A,  bored 
out  for  the  plug,  as  shown  at  N.  J  and  K  a,re  the  line-wire  conductors,  and 
form  the  tip-spring  connection  with  the  plug  at  F.and  sleeve-spring  connection 
with  the  plug  at  B.  The  drop  shown  at  E  is  insulated  and  hinged  to  side 
pieces,  G,  G,  which  are  connected  with  the  night-bell  circuit.  The  cut-out 
spring  shown  at  D  is  disconnected  from  the  sleeve  spring  /  when  the  plug 
is  inserted  in  the  jack,  thus  cutting  out  the  coil.  Thumb  nuts  i  and  2  secure 
the  jack  in  position  and  connect  with  the  line  terminals.  The  magnet  /  is 
mounted  on  the  hard-rubber  base  M,  and  can  be  easily  removed.  The  arma- 
ture swings  on  the  pivot  in  front  of  the  magnet  head,  and  is  secured  by  the 

pivot  screw  C.  Only  two  springs 
are  used  in  connection  with  the 
drop  and  jack.  The  side  pieces  G 
G  are  provided  with  lugs  which  fit 
into  grooves  in  the  vertical  strips 
in  front  of  the  board,  which  hold  the 
jack  in  position  and  relieve  it  from 
all  strain  as  well  as  from  the  efltects 
of  contraction  and  expansion.  The 
construction  of  the  jack  is  so  simple 
that  the  liability  to  get  out  of  order 
has  been  reduced  to  a  minimum, 
and  it  is  said  to  be  free  from  danger 
of  short  circuits. 


-W^- 


A  Small  Magneto. 


Magneto    for    Instruction    and 
Experiments. 


Tlie    Knapp    Electric    &    Novelty 

X^.  ,j)|^^1^0g^^  Company,    47    Warren    Street.    New 

^^  ^^  York  City,  is  manufacturing  a  little 

magneto  which  is  designed  for  in- 
struction and  experimental  work.  It 
is  simple  in  design  and  well  fin- 
ished. Each  outfit  includes  hand 
electrodes,  sponge  electrodes  for  application  to  afflicted  parts,  etc. 

This  little  machine  corresponds  with  all  the  other  products  of  the  Knapp 
Company  in  quality  of  workmanship  and  material  in  its  manufacture,  and  is 
excellently  adapted  for  the  use  of  young  experimenters. 

The  Wright  Discount  Jleter. 

An  efficient  instrument  for  the  determination  of  the  discounts  of  the  Wright 
demand  charging  system  is  now  put,  on  the  market  by  the  Wright  Di.-^count 
Meter  Company,  1012-1,013  Monadnock  Block,  Chicago,  of  which  Mr.  Martin  J. 
Insull  is  manager.  ' 

The  Wright  demand  system  has  been  much  discussed  in  electric  lighting 
conventions  and  in  the  technical  press,  and  has  already  been  adopted  tjy  several 
(if  the  largest  Edison  compamcs,  notably  those  in  Chicago,  Hoston  and  Cleve- 
land, although  the  discount  meter  has  not  as  yet  been  actively  pushed  on  this 
market. 

The  appearance  of  the  meter  is  shown  in  the  accompanying  illustrations,  of 
which  Fig.  i  is  a  diagrammatic  view.  Fig.  2  shows  the  meter  with  the  front 
hinj^cd  door  closed  (or  sealing,  and  Fig.  3  shows  the  door  open  and  the  work- 
ing  parts  of  the   meter  tipped   out  toward   the  restoring   position.     The   meter 


Fig.    r. 

the  maximum  load  last  five  minutes  the  meter  will  register  80  per  cent.;  if 
ten  minutes,  95  per  cent.,  and  full  100  per  cent,  if  the  load  is  continued  over 
half  an  hour.  The  restoration  is  effected  by  tipping  the  working  parts  out- 
ward, as  shown  in  Fig.  3,  until  the  liquid  in  the  indicating  tube  runs  up  into 
the  air  bulb  A  B,  Fig.  i,  when  on  tipping  it  back  the  liquid  runs  down  into 
the  tube  L,  and  the  meter  is  ready  again  to  indicate  the  maximum  during  the 
next  predetermined  period,  generally  a  month  or  quarter.  It  is  connected  up 
simply  in  series  with  the  ordinary  integrating  watt  or  ampere-hour  meter,  and 
indicates  directly  the  number  of  kilowatt  hours  or  ampere  hours  which  should 
be  charged  for  at  the  full  rate,  the  balance  of  the  kilowatt  hour  or  ampere  hour 
indication  being  charged  for  at  a  discount  dependent  on  the  wishes  of  the  cen- 
tral station  management.  Thus,  the  greater  the  brief  load  of  a  given  installa- 
tion and  the  greater  the  reserve  capacity  of  engines,  dynamos,  lines,  etc., 
which  the  central  station  must  maintain  to  carry  these  brief  loads,  but  which 
increase  the  fixed  charges  of  the  system,  the  greater  is  the  proportion  of  the 
consumer's  load,  which  is  paid  for  at  the  full  rate. 


I'IG.    2. 

This  system,  as  hns  hct-n  rii>t;;itf<l!y  pointed  out  by  its  designer,  Mr.  Arthur 
Wright,  of  Itrighton,  England,  and  many  advocates  on  this  side  of  the  water, 
gives  a  very  equitable  method  of  charging.  It  encourages  the  use  of  current 
by  the  central  station's  best  customers,  namely,  those  who  maintain  a  steady 
load,  and  charges  those  who  use  the  current  compartitivcly  infrequently,  and 
are,  therefore,  less  desirable,  the  higher  rates.  The  instrument  is  a  most  simple 
one,  with  no  delicate  working  meclianical  parts,  and  gives  in  service  far  less 
trouble  than  even  the  best  of  integrating  motor  meters. 


nehs-™heek 


jFinancial  UntelliQcnce. 


THE  ANNUAL  REPORT  of  the  Third  Avenue  Railroad  Company,  New 
York,  for  the  year  ended  October  31,  shows  the  following  results  as  compared 
with  the  previous  year:  Gross  earnings  $2,359.7/9,  a  decrease  of  $211,043; 
operating  expenses  $1,280,463,  decrease  $164,180;  net  earnings  $1,079,334,  de- 
crease $46,860.  After  adding  other  incomes  and  deducting  charges  and  divi- 
dends, the  total  remaining  surplus  is  $210,405,  a  decrease  of  $47,926. 


Special  Corresponbence. 

New  York  Notes. 


THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS  held 
its  129th  meeting  at  12  West  Thirty-first  Street  on  Wednesday  evening  last. 
Mr.  Fred  W.  Carter,  of  London,  England,  read  a  paper  on  "The  Design  of 
Transformers." 

MR.  CHARLES  H.  KIRKLAND  will  represent  in  the  metropolitan  district 
the  Bibber-White  Company,  of  Boston,  Mass.,  manufacturer  and  jobber  of  elec- 
trical merchandise.  Mr.  Kirkland,  who  is  well  known  to  the  electrical  fra- 
ternity in  and  around  New  York,  will  open  offices  at  No.  129  Greenwich  Street. 
THE  ANNUAL  MEETING  of  the  Telegraphers'  Mutual  Benefit  Associa- 
tion was  held  in  the  Western  Union  Telegraph  Building  on  the  afternoon  of 
November  16.  The  reports  submitted  by  the  president  and  secretary  show 
the  association  to  be  in  a  prosperous  condition.  The  officers  of  the  last 
year  were  re-elected  to  serve  during  the  ensuing  year. 

MR.  H.  J.  MEDBERY,  president  and  general  manager  of  the  Warren- 
Medbtry  Company,  Sandy  Hill,  N.  Y.,  has  just  returned  home  after  a  brief 
business  trip  to  the  metropolis.  The  New  York  office  of  the  Warren-Medbery 
Company,  by  the  way,  has  been  removed  from  the  sixth  floor  to  room  loi, 
eighth  floor  of  the  Taylor  Building,  39  Cortlandt  Street. 

CONSUMMATION  OF  THE  BROOKLYN  ELECTRIC  LIGHT  DEAL.- 
The  property  and  plant  of  the  Edison  Electric  Illuminating  Company,  of 
Brooklyn,  were  on  November  14  transferred  to  the  Kings  County  Electric 
Light  &  Power  Company,  in  accordance  with  the  recent  deal  between  the  two 
concerns.  The  consolidation,  it  is  stated,  will  result  in  some  radical  changes 
in  the  management  and  incidentally  in  the  saving  of  $200,000  or  more  per  an- 
num in  the  operating  expenses.  It  is  stated  that  the  Kings  County  Company 
will  lower  prices  as  rapidly  as  is  feasible,  with  the  idea  of  reaching  the  point 
of  successful  competition  with  gas. 

A  MEETING  of  the  creditors  of  H.  B.  Coho  &  Co.  was  held  November  18 
at  143  Liberty  Street,  this  city.  About  -5  per  cent,  of  the  creditors  were  pres- 
ent or  represented.  The  liabilities  were  stated  to  be  $60,000.  and  assets  esti- 
mated at  $40,000.  A  committee  of  five  creditors  was  appointed  to  wind  up  the 
business,  collect  th'c  outstanding  accounts  and  divide  the  proceeds  pro  rata 
among  the  creditors.  The  committee  consists  of  representatives  of  the  Eddy 
Electric  Manufacturing  Company,  the  Oswego  Boiler  Works,  the  Marietta 
Manufacturing  Company,  the  City  Bank  of  Hartford  and  the  Harrisburg 
Foundry  &  Machine  Works.  The  business  was  started  in  1884  by  Mr.  Herbert 
B.  Coho,  and  the  "Co."  was  George  C.  Hoffman. 

NEW  MEMIiEKS  OF  THE  NEW  YORK  ELECTRICAL  SOCIETY.-At 
the  meeting  of  the  New  York  Electrical  Society  on  November  17  twentyfivc 
new  members  were  elected.  Among  them  were  the  following  named  gentlemen; 
AuRu^nn  TreadwWl,  Jr.,  Electric  Storage  Battery  Company,  New  York  City; 
l;.riil,:ir.h  Iloliman,  New  York  Telephone  Comp,lny,  New  York;  Frank  R. 
Wain*riKbi,  (liesky  Electric  Company,  Newark.  N.  J.;  Thomas  J.  Fay,  Elec- 
trical Eiigincer  School  of  Corrcupondcnce,  New  York:  J.  E.  Woodbridge, 
editor  Tub  Electrical  Would,  New  York;  Charles  E.  Dustin,  Excelsior 
Electric  Company,  Brooklyn;  Henry  B.  Cutter.  Philadelphia;  Charles  T,  Child. 
eirctriral  editor  "EnBineering  Magazine,"  New  York;  Dr.  Li)ui»  Duncan, 
New  Yj'k;  W.  D.  Weaver,  editor  "American  Eleclrici.in,"  New  Yfrk ;  A. 
K.  Clifford.  "American  Electrician,"  New  York;  A.  E.  Stamm,  Chciley  Electric 
Company.  Iloboken,  N.  J.,  and  V.  C.  Gilpin,  Cutler  Electrical  &  Manufactur- 
ing Company,  New  York. 

VI 1/  v:  II  utwfl/  ■*li,.  hn«  ju«  returned  to  hii  journnlinlic  duties  after 
■  in  Ihc  United  Slalen  Navy  aa  chief  engineer 
•  i.iiing  •tramcr  "Glacier,"  wa»  tendered  a  com- 
/«•!  o(  hii  profcuiional  cnntemporarie»  and  lrirnd»  on 
•  r  16.  The  dinner  wai  given  in  a  private  dining  room 
..  374  Fifth  Avenue,  and  wai  an  extremely  pleaiant 
11    ««l  down   to  the  Inble.  and   niter   tho  wnnln  ol   the 

-I    '■      T..'irnnnl    Weaver    lelaled    bin    ex- 

'.hKcrvationn  upon  the  wnr  and 
'  lit  made  remarku  complimentary 
'.ner    waa    entirely    informal,    and    every    one,    knowinx 
(cll  quite  al  home,  and  the  evening  pa>ied  away  very 
iJr.  I.ouin  Duncan  and  Mr.  E.  C.  Ucrnard,  ol  Troy,  N.  V., 
prcaent. 
,    MEETING   r,(   the    Amrriean    Society   o(   Mechanical    En- 
id In  Ihii  tiiy  nl  the  nociety'i  parlorn,   i)  Went  Thlrly-fir*! 

„   10    rircrmbrr    3    nr«i.      The    convention    will    open    al 

u.  on  November  .->.  wlfn  IVr.idrnt  f.  W.  Hunt  will  deliver  hi* 
.,„i,„.,,  H.,.i<t»t.  Among  the  paper»  to  Ire  read  during  the  meeting"  will  be 
Ihc  following:  "Cooling  Tower  and  Condenaer  Inalallailon,"  by  J.   II.   Vail; 


"Improvements  in  Steam  Boilers,"  by  W.  B.  Le  Van;  "Valve  Gear  of  the  Wil- 
lans  Engine,"  by  John  A.  F.  Svenson;  "Variation  of  Belt  Tensions  with 
Power  Transmitted,"  by  W.  S.  Aldrich;  "Calorific  Power  of  Weathered  Coal," 
by  R.  S.  Hale;  "Specific  Heat  of  Superheated  Steam,"  by  R.  C.  Carpenter, 
Considerable  attention  will  be  paid  to  entertainments,  etc.  During  the  after- 
noons visits  will  be  made  to  various  points  of  engineering  interest.  On  the 
afternoon  of  November  30  a  visit  will  be  made  to  the  Duane  Street  station 
of  the  Edison  Electric  Illuminating  Company.  On  the  afternoon  of  December 
I  an  excursion  will  be  made  to  the  plant  of  the  John  Stephenson  Company, 
Limited,  at  Elizabethport,  N.  J.,  which  represents  the  most  advanced  practice 
in  electrically  driven  tools.  Other  points  of  interest  which  will  be  visited  will 
be  the  Stevens  Institute,  Columbia  University,  the  power  houses  of  the  United. 
Electric  Light  &  Power  Company  and  the  Broadway  cable  line,  and  the  east- 
ern power  house  of  the  Brooklyn  City  Railway  Company.  At  9  o'clock  on  the 
evening  of  November  30  a  reception  and  conversazione  will  be  held  at  Sherry's, 
Forty-fourth  Street  and  Fifth  Avenue. 


phni' nt.iry 
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Buffalo  and  Niagara  Falls  Notes. 


THE  INCLINED  RAIL\V.-\Y  that  leads  from  Prospect  Park,  Niagara  Falls, 
to  the  bottom  of  the  gorge  will  be  operated  by  electric  power  next  year,  in- 
stead of  steam. 

IT  IS  SAID  that  if  the  Canadian  authorities  oblige  the  power  company  to 
develop  power  on  that  side  of  the  falls,  and  there  is  no  call  for  it  there  it  will 
be  cabled  across  to  this  side.  As  this  form  of  energy  has  been  declared  to  be 
"raw  material"  it  can  be  brought  to  the  United  States  free  of  duty. 

IT  IS  REPORTED  that  the  Niagara  Power  Company  has  never  received 
so  many  inquiries  in  regard  to  power  as  are  coming  in  now.  More  orders  for 
generators  are  to  be  placed  at  once.  The  State  Reservation  at  Niagara,  which 
has  the  right  to  use  a  certain  amount  of  power  from  the  power  company,  is 
now  preparing  to  take  the  current. 

THE  CANADIAN  GOVERNMENT  is  in  doubt  over  the  petition  of  the 
Niagara  Falls  Power  Company  for  the  exclusive  right  to  develop  power  from 
the  falls.  It  is  thought  that  the  plea  of  the  company,  that  it  is  paying  an 
annual  rental  of  $25,000  for  this  privilege,  will  more  than  anything  else  finally 
secure  the  renewal  of  this  exclusive  privilege. 

A  CARPET  FACTORY,  to  be  run  by  power  from  the  Niagara  tunnel  plant, 
is  to  be  built  at  Echota,  a  short  distance  above  the  power  house.  The  con- 
tracts are  signed,  but  the  details  are  not  yet  made  public.  There  is  also  a- 
move  to  establish  a  manufactory  of  electrical  machinery  at  Niagara  Falls.  It 
will  be  a  branch  of  one  of  the  large  companies. 

THE  EARNINGS  of  the  Buffalo  &  Niagara  Falls  and  Buffalo  &  Lockport 
trolley  lines  for  the  quarter  ending  September  30  are  small,  considering  that  the 
period  covers  the  heavy  summer  travel  season.  The  net  earnings  of  the  Niagara 
Falls  line  are  $38,712.50,  and  net  income  $11,808.38.  Of  the  Lockport  line  the 
net  earnings  arc  $7,428.21  and  net  income  $1,898.17.  The  capital  of  the  former  is 
$1,000,000  and  of  the  latter  $1,250,000. 

THE  INCREASE  IN  THE  LOAD  ON  THE  NIAGAR.VBUFFALO 
TRANSMISSION  LINE.— On  Friday,  November  11,  the  power  giver,  to  the 
transmission  line  leading  from  the  Niagara  Falls  power  plant  to  Buffalo  was 
cut  off  from  the  rest  of  the  plant  feeding  the  local  service  and  put  on  a 
special  generator  in  order  to  give  a  higher  voltage,  the  load  having  become 
such  that  the  line  drop  necessitated  this  change. 

A  TROLLEY  LINE  is  to  be  built  from  Buffalo  to  Rochester.  It  was  at 
first  reported  that  the  line  would  parallel  the  New  York  Central's  main  fine, 
but  this  is  now  denied,  and  it  is  said  that  the  new  road  will  originate  at 
Niagara  Falls.  From  this  it  is  not  dillicuU  to  infer  that  the  Buffalo  &  Lock- 
port  road  will  be  made  the  western  end  of  the  line,  as  it  already  covers  a 
quarter  of  the  distance.  The  projectors  of  the  enterprise  are  very  reticent  over 
the  matter. 

THE  STARTING  OF  THE  BUFFALO  GENERAL  ELECTRIC  COM- 
PANY'S TUANSFORMEK  S  TATK  )N.— The  machinery  of  the  new  trans- 
former station  of  the  Buffalo  General  I'.lcctric  Company  was  turned  over  (or 
the  first  time  on  .Saturday  afternoon,  November  19.  But  one  of  the  small  sets 
of  this  .ilation  had  had  current  through  it  previous  to  this  time.  Both  exciter 
net*  .ind  all  six  of  the  motor-driven  are  light  twin  sets  were  brought  up  to 
speed,  and  with  the  sole  exception  of  one  of  the  exciters  started  off  success- 
fully, turned  over  in  the  right  direction,  and  exhibited  not  the  slightest  sign 
of  any  mi«take  in  the  running  o(  the  large  number  of  wires  required  in  a 
motor-driven  jilant  of  this  kind. 


Chicago  Notes. 

MR.  R.  E.  INSKEICI',  general  iiianaKcr  o(  the  Akron  Electrical  Manufac- 
turing Company,  Akron,  Ohio,  viiiited  Chicago  during  the  week  tin  the 
liuiineM  of  lil«  company.  He  arranged  with  Messrs.  Meysrnburg  «i  Badt  to 
repreaont  the  Akron  Electrical  Manufacturing  Company  in  the  Western  ter- 
ritory. 

AN  ORDER  directing  the  sale  of  the  Metropolitan  KIrvntrd  Rnilrond  at  an 
iip^et  price  of  $6,ono,ooo  has  hern  entered  by  judge  Shnwalter  in  the  United 
Slaica  Circuit  Court.  Twenty  days  arc  allowed  for  the  redemption  of  the  bonds 
and  atock,  and  It  la  expected  llu.l  the  anie  will  take  place  in  January.  On 
January  »,  iHfl?,  Ihc  forecloaure  waa  naked  on  the  firal  morlgngc  for  $15,000,000, 
dated  Auguat,  189J,  the  complnlnanla  being  Adrian  Uelin,  Jr.,  and  George  G. 
Haven,  iru.tcra  of  the  deed.     Mr.  Uickinaon  McAllister  wna  appointed  receiver. 
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"PRACTICAL  NOTES  ON  ELECTRICAL  MEASUREMENTS"  was  the 
title  of  a  paper  read  by  W.  B.  Hale  before  the  Chicago  Electrical  Association 
on  the  evening  of  October  21  last.  Mr.  Hale  pointed  out  the  difference  be- 
tween ammeters  and  voltmeters,  the  former,  he  said,  being  a  low-resistance 
voltmeter  and  a  voltmeter  being  a  high-resistance  ammeter.  He  referred  at 
lengtli  to  the  practical  use  of  these  instruments,  and  described  the  general 
method  of  measurement  of  resistances,  both  low  and  high,  and  battery  test- 
ing, and  concluded  his  paper  with  a  description  of  the  practical  units  of  elec- 
trical measurement.  The  paper  was  very  elementary  in  character,  and  was 
interesting  no  doubt  to  all  those  who  had  the  pleasure  of  being  present  at  the 
meeting. 

St.  Louis  Notes. 


Pacific  Coast  Notes. 


would  be  in  operation  wilhin  six  months,  although  very  little  work  has  yet 
been  done.  He  stated,  also,  that  he  had  let  contracts  for  supplies  aggregating 
in  value  $176,500. 

THE  BLUE  LAKES  WATER  COMPANY  is  pushing  the  construction  of 
its  pole  line  to  Stockton,  Cal.,  the  transmission  distance  being  38  miles.  The 
company  expects  to  be  ready  to  transmit  its  surplus  of  current  generated  at 
Blue  Lakes  City  to  Stockton  by  January  i  next.  The  voltage  on  the  line  will 
be  38,000,  and  there  are  no  great  engineering  difficulties  to  be  overcome.  Pure 
aluminum  wire  will  be  used  for  transmission  purposes.  Stanley  two-phase 
generators  are  in  use. 


BURIAL  OF  CITY  WIRES.—The  superintendent  of  fire-alarm  and  police 
telegraph  has  taken  the  first  steps  toward  the  burial  of  the  city  wires.  He  has 
turned  over  to  the  City  Register  for  publication  two  advertisements  relating 
to  contracts,  one  for  supplying  the  cables  and  connections,  and  the  other  for 
putting  them  into  »he  conduits. 

THE  KINLOCH  TELEPHONE  COMPANY  has  announced  that  about 
450  of  its  instruments  in  the  downtown  district  are  in  working  order.  No 
books  have  as  yet  been  furnished,  and  none  of  the  officers  will  vouchsafe  the 
time  when  the  entire  system  will  be  in  full  operation.  What  service  is  now 
being  given  is  during  the  day  only  and  not  at  night. 

THE  OPENING  of  the  long-distance  telephone  line  between  Kansas  City 
and  St.  Louis  was  attended  on  the  night  of  November  15  by  Governor 
Stephens,  who  sat  at  one  end  of  the  line,  at  Tenth  and  Olive  Streets,  and  de- 
livered a  brief  congratulatory  address  to  300  members  of  the  Commercial  Club 
in  Kansas  Cit^.    The  line  is  rapidly  extending  westward. 

THE  PLANT  for  lighting  Webster  Groves,  a  suburb  of  St.  Louis,  by  elec- 
tricity has  been  completed,  and  on  November  14  128  new  16-cp  incandescent 
lights  were  turned  on  for  the  first^time.  The  lights  are  distributed  over  the 
city  at  places  designated  by  the  committee  on  public  improvements.  Old 
Orchard,  Tuxedo  and  Webster  Park  are  included  in  the  lighted  district.  The 
Suburban  Electric  Light  &  Power  Company  is  furnishing  the  power. 

LINDELL  CONSOLIDATION.— President  Whitaker,  of  the  Lindell  Rail-  , 
way  Company,  is  working  hard  on  the  plans  for  consolidating  the  several 
lines  of  the  system  granted  by  the  Municipal  Assembly.  He  hopes  to  have 
the  details  of  the  plan  arranged  by  January  1,  but  is  by  no  means  positive 
he  can  complete  the  work  by  that  time.  Mr.  Whitaker  will  not  divulge  any  of 
the  proposed  details,  but  outside  parties  state  that  the  capital  stock  of  the 
consolidated  lines  will  be  $10,000,000.  The  new  system  embraces  the  severaj 
branches  of  the  old  Lindell  Company,  the  Olive  Street  cable  road  and  the  Man- 
chester and  Laclede  electric  lines.  There  will  be  a  total  of  55  miles  of  tracks, 
with  twenty  transfer  points. 

A  TELEPHONE  TEST  CASE.— On  November  15  a  foreman  of  construction 
for  the  Bell  Telephone  Company  was  arrested  at  the  instance  of  the  superintend- 
ent of  the  fire-alarm  telegraph  service.  He  was  charged  with  interfering  with  the 
city's  wires.  He  was  tried  and  fined,  but  his  case  was  appealed.  The  action 
of  the  authorities  places  the  Bell  Telephone  Company  in  a  peculiar  position. 
If  it  proceeds  to  comply  with  the  city  ordinance,  requiring  the  burial  of  its 
wires,  its  action  would  result  in  an  absolute  paralysis  of  the  city's  fire-alarm 
telegraph  system.  Should  it  fail  to  carry  out  the  requirements  of  that  same 
ordinance  it  would  subject  itself  to  a  string  of  daily  penalties  that  no  cor- 
poration would  care  to  burden  itself  with.  The  underground  conduit  ordi- 
nance requires  the  burial  before  January  i,  1S99,  of  all  overhead  wires,  except 
the  trolley  wires  of  the  street  railway  companies. 

CITY  LIGHTING.— The  committee  on  city  lighting  of  the  Board  of  Public 
Improvements  will  prepare  another  bill  to  present  to  the  City  Council  pro- 
viding for  the  contract  for  lighting  the  city  during  and  after  the  year  1900. 
Fourteen  bills  prepared  by  the  Board  of  Public  Improvements  have  already  been 
rejected  by  the  Council.  The  instructions  offered  in  the  resolution  presented 
to  the  Council  at  a  meeting  last  week,  instead  of  being  a  help  in  the  prepara- 
tion of  a  bill,  tend  to  further  complicate  the  situation.  The  committee  finds 
that  one  of  the  bills  embodying  features  suggested  by  the  resolution  was  ap- 
proved and  became  a  law.  Bids  were  advertised  for,  but  the  lighting  com- 
panies refused  to  bid,  giving  as  an  excuse  that  the  ordinance  was  invalid.  The 
defeat  of  the  Julian  law  will  allow  the  board  to  prepare  a  bill  allowing  the  city 
to  do  private  lighting  in  the  event  of  the  city  conducting  its  own  hghting 
plant.     Under  the  Julian  law  this  would  not  have  been  permitted. 


CHEHALIS,  WASH.,  will  soon  have  an  independent  telephone  system  in 
operation. 

THE  CITY  COUNCIL  of  The  Dalles,  Ore.,  recently  passed,  over  the 
mayor's  veto,  ari  ordinance  which  authorized  the  lighting  of  the  streets  by 
electricity.  The  local  lighting  company  will  have  to  install  additional  gener- 
ators in  order  to  furnish  the  required  service. 

THE  EXTENSIVE  electro-plating  plant  of  the  Southern  Pacific  Railroad 
Company  was  destroyed  in  the  fire  which  burned  several  buildings  at  the 
Sacramento  shops,  where  2200  men  arc  employed.  A  very  complete  alternating 
electric-power  system  is  in  operation  at  the  shops.  The  burned  buildings  will 
be  rebuilt  as  soon  as  possible. 

THE  ASTORIA  STRr.F.T  RAILWAY  COMPANY,  Astoria.  Ore.,  recently 
gave  nn  option  on  its  rolling  stock  and  other  property  to  F.  D.  Kuettner,  of 
the  Astoria  &  Columbia  River  Railway  Company.  The  persons  interested  have 
petitioned  for  a  strett-car  franchise  to  run  seventy-five  years,  and  also  to  supply 
electricity  and  steam  for  a  variety  of  purposes. 

THE  PEOPLE'S  MUTUAL  TELEPHONE  COMPANY.  San  Francisco, 
has  been  again  granted  a  year's  extension  of  time  in  which  to  comply  with  the 
conditions    of   its   franchises.     President    Crittenden    promised    that    the    system 


Canadian  Notes. 


THE  ROAD  COMMITTEE  of  the  city  of  Montreal  will  ask  the  City  Coun- 
cil to  take  steps  to  have  all  electric  wires,  except  trolley  wires,  placed  under- 
ground. 

THE  ARTHABASKAVILLE  RAILWAY  COMPANY,  of  ArthabaskaviUe, 
in  the  province  of  Quebec,  is  asking  for  incorporation  to  construct  a  steam  or 
electric  railway  from  Dudswell  to  Maddington  Falls. 

THE  TOWN  of  Barrie,  Ont.,  is  negotiating  with  the  Barrie  Electric  Light 
Company  for  the  purchase  of  its  electric  plant.  The  sum  of  $35,000  has  been 
placed  in  the  hands  of  the  Town  Council  to  purchase  a  municipal  plant,  and 
the  question  is  whether  the  existing  plant  will  be  taken  over  or  an  entirely 
new  one  installed. 

MR.  GEORGE  E.  SLEEMAN,  of  Ottawa,  has  a  car  fender  on  exhibition 
which  he  claims  is  superior  to  many  in  use  at  present.  The  fender  is  as  wide 
as  an  ordinary  car  and  has  a  cushion  of  strips  of  wood  attached  to  an  iron 
frame.  In  front  of  the  frame  is  a  strip  of  wood  which  acts  as  a  guard,  and  when 
touched  it  causes  the  fender  to  fall  to  the  rails  where  it  cannot  help  picking 
up  anything  it  runs  against.  It  is  easily  attached  and  detached.  The  fender 
has  been  successfully  used  in  Guelph,  Ont. 

A  PROPOSITION  has  been  made  to  the  city  of  Toronto,  on  behalf  of  the 
Anglo-American  Electric  &  Supply  Company,  for  the  supply  of  electrical 
energy  to  the  city.  In  a  letter  to  the  Council  the  statement  is  made  that  the 
company  proposes  to  put  in  a  io,ooo-hp  plant  at  a  cost  of  about  $1,000,000. 
Tenders  were  also  opened  last  week  for  the  supply  of  an  electric  plant  for 
civic  and  commercial  lighting  and  power  for  the  city.  The  tenders  were  found 
to  be  incomplete,  and  as  a  result  the  city  engineer  has  recommended  that  none 
of  them  be  accepted,  it  being  impossible,  owing  to  the  small  number  of  tenders 
received,  to  arrive  at  even  an  approximate  estimate  of  the  cost  of  the  plant. 

English  Notes. 


A  NEW  INFLUENCE  MACHINE.-At  a  meeting  of  the  Physical  Society 
on  October  28  a  new  type  of  influence  machine  was  described  by  JMr.  VV.  R. 
Pidgeon.  As  in  the  Wimshurst,  the  machine  consists  of  a  pair  of  glass  discs 
rotating  in  opposite  directions  on  a  spindle.  They  are  partially  covered  on 
one  face  with  narrow  radial  sectors  of  tin-foil,  each  provided  with  a  small  brass 
knob.  This  face  of  the  disc,  including  its  sectors,  is  coated  with  insulating  wax 
in  such  a  way  that  only  the  knobs  project  through  the  wax.  Two  earthing 
brushes  pass  through  the  insulating  fixed  inductors  and  support  them,  these 
inductors  being  kept  charged  by  exploring  points  connected  to  each  and 
placed  so  as  to  collect  electricity  from  the  revolving  discs.  By  means  of 
brushes  the  sectors  on  each  of  the  discs  are  successively  earthed  at  the  mo- 
ment they  pass  the  fixed  inductors,  i.  e.,  when  their  capacity  is  a  maximum, 
and  they  are  made  to  deliver  up  their  charge  to  the  main  collective  brushes 
when  they  are  electrically  farthest  from  the  inductors,  i.  e.,  when  their  capacity 
is  a  minimum.  The  thick  coating  of  wax  restricts  leakage  to  the  small  area 
of  the  connecting  rods,  so  that  the  effects  of  dirt  and  moisture,  so  troublesome 
in  the  usual  types  of  influence  machines,  are  considerably  reduced. 

OPENING  OF  THE  FOLKESTONE  ELECTRICITY  SUPPLY  WORKS.— 
The  Folkestone  electricity  supply  works  were  formally  opened  on  November  2 
by  the  mayor  of  the  town.  The  station  is  but  a  small  one,  its  present  capacity 
being  only  about  300  kilowatts,  but  it  embodies  some  of  the  best  features  of 
English  electrical  engineering  practice.  The  area  of  supply  is  very  cotnpact, 
but  unfortunately  it  was  found  impossible  to  acquire  a  site  for  the  central  sta- 
tion in  the  centre  of  the  town,  so  that  the  station  which  has  been  built  lies 
about  a  mile  from  the  centre  of  the  supply  area.  It  has,  however,  the  ad- 
vantage of  being  close  to  a  railway  station,  and  has  a  private  siding  from 
which  coal  is  delivered  straight  into  the  bunkers.  The  boilers  are  of  the  well- 
known  Davy-Paxman  "Economic"  type,  14  feet  long  by  8  feet  diameter,  each 
being  capable  of  evaporating  6000  pounds  of  water  per  hour  by  working  at  a 
pressure  of  150  pounds.  The  steam  pipes  are  arranged  on  the  usual  ring  main 
system,  and  are  of  6-inch  steel,  with  copper  bends,  with  s-inch  steel  connec- 
tions to  the  boiler  and  2^^-inch  and  3|/^-inch  copper  connections  to  the  engines. 
Ceipel  steam  traps  are  used  at  the  ends  of  the  ring  to  drain  the  pipes.  Three 
Peache  single-acting  three-crank  type  of  engine  are  directly  coupled  to  Parker 
dynamos.  The  latter  are  of  the  bipolar  type,  two  having  an  uuiput  of  160  am- 
peres and  the  third  3S0  amperes,  all  designed  to  work  at  from  4M  to  41)0  volts. 
The  distribution  is  on  the  three-wire  system  at  420  volts  across  the  outers,  and 
balancing  is  insured  by  a  battery  connected  across  the  mains,  and  a  booster 
set.  Another  battery  is  to  be  installed  in  the  town  at  a  later  date.  The 
mains  are  of  the  Callendcr  Construction  Company's  type,  insulated  with  im- 
pregnated jute,  lead  covered  and  armored,  and  laid  directly  in  the  ground. 
There  arc  a  number  of  arcs  on  the  network,  including  street  lighting  in  some 
parts  of  the  town.  These  lamps  are  all  connected  eight  in  series  across  the  420- 
volt  mains. 

INSTITUTION  OF  CIVIL  ENGINEERS.-Mr.  W.  II.  Prcece,  the  newly 
elected  president  ot  the  Institution  of  Civil  Engineer.^,  delivered  his  inaugural 
address  on  November  i.  The  position  of  president  of  this  instilution  is  one 
of  the  very  highest  honors,  and  Mr.  Prcece  is  to  be  congratulated  on  being 
the  first  electrical  engineer  who  has  been  appointed  to  (ill  it.  Naturally  the 
major  portion  of  Mr.  Prcccc's  address  was  devoted  to  the  subjects  of  telegraphy 
and    telephony.     Among    other    interesting    figures    he    cited    tho    following    are 
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,•    „  ,i,„  „^t,r.t  n!  th<.  tiresent  system  of  tele-  erection    of   any    buildings    or    the   acquisition    of   all    accessories    or   furniture 

specially  worthy  of  note.,  represenfng  the  extent  of  the  present  system  ^^^^^^     ^    ^^y  ^^^^.^.^^^.^^    ^^    ^^.^    company,    either    directly    or    indirectly, 

graphs  owned  by  this  country.                                                                     Miles  of  Wire.  whether  in  France  or  in  foreign  countries,  in  transportation  enterprises,  and  in 

r       ral  Post  Office  and  its  licen.sees 435,000  all   commercial,   industrial   or   financial   operations   which   may   Ue   in    any   way 

„   .,                          •„                                                          105,000  connected  with   them,   either   through   the   creation   of  new    companies    or   the 

Railway    companies c.      ^^  -                               .....                      ,i>,                ■  ■        ^      ai 

...           J    colonies     307.900  enlargement   of   or  amalgamation   with    existing  ones.    The   provisional   oHices 

s"b'       ine    cables '^3.4°°  of  the  company  are  at  No.  38  Rue  de  Laborde,  Paris. 

1,111,366  = 

Referring  to  the  scarcity  of  gutta-percha  the  speaker  noted  the  fact  that  lead-  /K^M  />t*^  T       113  /^XVSA 

covered  paper  cables  were  now  coming  very  much  into  use.    A  76-w.re  cable  VJ^CUCtal        IKCW6* 

insulated  with  paper  is,  as  I  have  mentioned  in  a  previous  letter,  being  made 

between   London  and   Birmingham   for   telegraphic   purposes.    The   cable   com-  

panics    are,    acording   to    Mr.    Preece,    also    contemplating    leading    their    long  INCORPORATIONS 

cables  from  Cornwall  to  London,  so  as  to  be  free  from  weather  troubles,  and  ntW     IINCOKHOKA  1  IOIN:?. 

it  is  quite  possible  that  paper  will  be  the  dielectric  used  to  surround  the  con-  

ductors.     Referring   to   wireless   telegraphy    Mr     Preece   "-'^^th^t    visions    o  ^^               COMPANY.   Caro,   Mich.,   has   been   in- 
dispensing  ^^-1^:'^^^Z:T:^  II  :^^XZ^t.n,  .  corporated  with  a  capital  stock  of  $.5,000. 

n^acticlf  svs"em  of  his  own  was  now  in  actual  use  by  the  Post  Office  and  War  THE   ROCKY    FORD    ELECTRIC   LIGHT    COMPANY   has   been   incor- 

denartments     "Sensational    experiments   for   ;booming'    a   new    financial    enter-  porated  at  Pueblo,  Col.,  with  a  capital  stock  of  $15,000. 

prise,   were   not."    he   said,    "processes   which   commended    themselves    to    this  .^.^^  UNITED  TRACTION  COMPANY,  Chicago.  111.,  has  been  formed  by 

institution.    We'  want   practical   work   and   engineering    progress."     Coming   to  ^    g    Wilson,  A.  E.  Meanor  and  L.  J.  Bohan,  with  a  capital  stock  of  $500,000. 

telephony  the   president   reminded   his   audience    that   it    was   now    possible^^to  ^^^  CAMDEN,  DUNKIRK  &  ALBANY  ELECTRIC  TRACTION  COM- 

speak  between  many  important  towns  in  England  and  France,  and  ^i^t    ^^^^  PANY.  of  Dunkirk,  Ind.,  has  been  incorporated  with  a  capital  stock  of  $10,000. 

theoretically  possible  to  talk  with   every   "P'"'  '"    *  "°f'';'  ,     ,  ^^/^aj,,es  to  THE     CINCINNATI,     LAWRENCEBURG     &     AURORA     ELECTRIC 

Department  is  now  considering  '^e  submersion  ol  spec.             p  STREET  RAILWAY  COMPANY.  Aurora,  Ind.,  has  been  incorporated  with  a 

fhfr;rs"rr:.Ve"e,e;hr  system    llTng  loTthrctef  eng^ineer  of  the  capital  stock  of  $10,000. 

Post  Office    has  particular  significance  at  the  present  moment:     "The  progress  THE   HARPER'.S   FERRY    ELECTRIC   LIGHT    &    POWER   COMPANY 

robi  >j         ,           K       I     j,Q„e  in   Great  Britain   has   been    checlced  by   financial  js  the  title  of  a  new  concern  incorporated  at  Harper's  Ferry,  W.  Va.,  with  a 

cImoHcatTon°s.    It"  feU    into   the   hands   of   the   company    promoter.     It   has   re-  capital  stock  of  $.5,000. 

aned   the    shuttlecock    of   the    Stock    Exchange.    It    is    the    function    ot   tne  ^^.^  MUTUAL  ELECTRIC  COMPANY  has  been  incorporated  at  Waco, 

Poltmaster-Gencral  to  work  for  the  public  every  system  of  inlercommunication  .^^^^   ^^   ^y_    ^.     y^,^^^    S.  -  W.'   Sladen,    I.    A.    Goldstein   and   L.    Migel.    The 

of  thought  which  affects  the  interests  of  the  whole  nation.     Telephony   is   an  capita]  stock  of  the  company  is  $10,000. 

imperial  business,  like  the  post  and  telegraph.    It  ought  to  be  in  t  e     an  s  ^^^  GREGORY   ELECTRIC  COMPANY.   Chicago.   111.,  has  been   incor- 

of  the  state.    The  public  and  the  press  have  frequently  kicked  y'"'^""^  ^^  porated    with    a    capital    stock    of   $100,000.     The    incorporators    are    Charles    E. 

the  present  regime.     Committees  of  Parliament  have  sat  ='"'^^_f  'j'^''^^'^^,.^"!'™  Gregory,   George  A.   Fargher  and  George  Wadsworth. 

the  question.    The  report  of  the  last  "'™™!"'^^  '^   ""^'[j^""   exisTTo  ^mpTde  THE  EL  PORTE  ZUELO  LIGHT  &  POWER  COMPANY  has  been  in- 

•Quidquid    delirant    rcges,    plectuntur    Achivi.         w^            „,,„.j    -nd   inflated  corporated  in  Chicago,  111.,  with  a  capital  stock  of  $500,000.    The  incorporators 

this   desirable   absorption,   the   fear   °f_^be.ng^  absorbing  t^ telegraphs  ,n  .869.  are  C.   D.  Crandall,  William  H.   Carpenter  and  W.   R.   Patterson., 

capital,  and  ''''^^^^^'^^^^g^^^^"^^^^"  pubUc'"does  not  w,ant  to  purchase  stock.  THE  MITCHELL-PARSON  ELECTRIC  COMPANY,   Portland,   Me.,  has 

tormer  1                              ^^^  business  which  can  be  easily  and  fairly  valued.  been    incorporated    with    a    capital    stock    of    $150,000.    The    incorporators    are 

It  wants  to  acquire  *  PJ*"    _^                                                  .      „jjf„ber  of  telephones  George  A.  Copeland,  Revere,  Mass..  and  William  E.  Pearson.  Winthrop,  Mass. 
The  latter  is  a  gross  fallacy.         up  to  tne  eiiu  ui  loyo           „                          1.      .u 

in  use  by  the  National  Telephone  Company  was  133,498-    Those  in  use  by  the  ^HE     NORTHERN     MINNESOTA     TELEPHONE     COMPANY.     Park 

General  Post  Office  number  only  9588;  and  railway  companies  owning  8933  m-  Rapids.  Minn.,  has  been  incorporated  with  a  capital  stock  of  $10,000.    Among 

mcnts    brought   the   total   to    152,019.    An   interesting   table  was   also   given  jbe  incorporators  are  Charles  Moody,  F.  A.  Vanderpool,  of  Park  Rapids,  and 

showing   the   extent   to   which   the   various   systems   of    electric   signaling   were  ^^bers. 

used  on  the  railways,  of  the  United  Kingdom.  THE  SANDS   ELECTRIC   COMPANY.    Cleveland,    Ohio,  lias   been   incor- 

porated  with  a  capital  stock   of  $.0,000,  to  manufacture  all   kinds   of  electrical 

appliances.    Among   those    interested   are    L.    Sands,    E.    Velhagen    and    F.    B. 

PdPMPH     NOTPS  Sheels. 

rKcrs^n                        .  ^^^  ABBOTT   electric   &   M.\NUFACTURING   company,    Cleve- 

"                                                       ,  land,   Ohio,  has  been  formed  for  the  purpose  of  manufacturing  electrical   and 

A   SERIES   of   trials   in   practical   transportation   by   large   automobiles   was  mechanical   devices.    The  incorporators  are  H.   H.   Hammond.   H.    I.   Wickes, 

begun  on   October  6  at  Versailles,  under  the  name  ot  "The  Competition   for  wjniani  A.  Marbach,  S.  Abbott  and  C.  B.  Abbott.-    Capital  stock,  $15,000. 

Heavy-Wcights."    For    six   days   the   heavy    cavalry    of   steam,    electricity    and  

petroleum    marched   and    counter-marched,    accompanied    by    much    noise,    up 

and    down    the   quiet    streets    of    Versailles,    and    roundabout    the    neighboring  rp      g     TELEGRAPH     AND     TELEPHONE. 

country     This  makes  the  second  year  that  this  competitive  trial  has  been  run  

off  with   success.    There   were  eleven   manufacturers   represented   by   eighteen 

vehicles,  two  of  which  were  of  foreign  make.    The  preceding  year  there  were  EAST  PROVIDENCE,  R.  I.— The  East  Providence  Telephone  Company  has 

but  fifteen  vehicles,  and  all  were  French.  been  incorporated  with  a  capital  stock  of  $25,000. 

ELECTRIC    TRAMWAYS.— An    electric    street    railway    is    being    built    at  WINCHESTER,   KY.— The   East   Tennessee  Telephone   Company   has   been 

Amicn!!.    Separate  gangs  of  workmen  arc  pushing  forward    both  the  track  and  granted  a  franchise  to  maintain  a  telephone  system  in  this  place, 

the    overhead    conMruciion.    Tlicrc    arc    now    electric    roads    In    many    towns,  MONTGOMERY.  ALA.— A  franchise  to  cst.iblish  and  maintain  a  telephone 

Jioulogne.   Koubaix,  Tourcoing.  Chalons,  Havre  and   Rouen,  all  towns  in  the  ,j.s,cm  in  this  place  has  been  granted  to  W.  F.  Vandivcr.  F.  M.  Billings  and 

same  district,  arc  provided  with  them.    There  are  several  systems  in  use,  but  ^j,^^^^ 

•  he  overhead  trolley  i.  the  leading  one.    The  Amiens  municipality  .adopted  the  .jjoNTPELIER,  VT.-The  Montpelier  Telephone  Company  has  been  incor- 

r,v.rhead  trolley  after  an  ocuUir  demonstration  of  it,  f  ;'»"'»8'»-  J"'^;'  "'"^^^^  porated  with  a  capital  stock  of  $15,000.     It  proposes  to  build  and  maintain  lines 

.   .   :uee  of  Municipality  Councilor,  to  examine  the  tr.imway  system  o   Rouen  P                                             ^^^  ^^^^  j,,__l^^__  ^^^_^^._^^ 

.    Kcnllcmen  returned  the  next  day  very  much  pleased  with  the.r  visit.    At  otiwcen  v      b                         

,  ,1„    w^cOic  problem  is  to  change  over  the  existing  car  line,  to  the  electric  STAMFORD.  CONN.-lhe  telephone  hnc  from   Wahon  ,0  Masonville    De- 

!;.>rm,    two  forms  will  be  u.ed.     in  the  heart  of  the  city  some  underground  posit.   Cannonsville,  Trout   Creek   and   points   bel^wcen   has   been    lakci   down. 

Lum  'i.   .0  be   used,  while  in  the   suburb,   it  will   be   the  overhead   trolley.  Since  the  putting  in  of  the  local  exchanges  the  line  docs  not  pay. 

IIkic    «;.,    <,."ie   thought   of   using  an    underground    synicm    in    the   principal  ATLANTA,  GA.— Mr.  E.  C.  Spnulding,  of  Atlanta,  has  been  appointed  teni- 

Urctn  '■!  Ami<n«,  where  traffic  it  very  heavy,  but  the  Municipal  Council  de-  porary  receiver  by  Judge  Emory  .Speer  for  the  Augusta  Telephone  &   Electric 

cidrd  3Kain,t  it.    '  Company.    The  petition   was  fiUil   by    Marion    ICrwin,   allorney   for  Thomas'  & 

Till-    IIICILMAN    COMPANY.— MM.    Jean    Jacques    Hcilman    and    D^sir*  Post,  New  York. 

Trurhor  have'formed  a  company   in    Paris,  to  be  known  as  the  "Cumpagnie  KANSAS    CITY,   MO.— The    Missouri    &    Kansas    Telephone    Company   has 

n,-ilmnn,"  and  which  it  to  work  under  the  patcnis  of  M.  J.  J.   lleilman  on  ^,1,5^  ,bc  Hoard  of  Public  Works  lor  permission  to  conslnicl  comlniis  for  its 

iLviion  and  navigation.    The  inieniions  of  the  company  arc  set   fnrlh  ai  fol-  ^ircs  along  certain  streets  in  the  city.    Action  on  llic  lutilicii  will  be  taken  at 

!„».«:     1.  To  carry  on  busine«»  in    France,  the  colonies  or  in  loiinirles  under  ,),e  „e%t  mecling  ol  the  board. 

,                                            M    <,„m«    ol    mcihnni,    1     .....i..iii,ins    to    traction    and  WASHINGTON,   I).   (.'.--A   finiil   selllcmint    has  been   tnnled   belwrrn   the 

ng   use   ol    the    I                       Irms    and   others   at  j.^^^j  office  Drpnriiiicnl  ninl  the  Weslern  Uniuii  TclcKiaph  Company  on  money 

III   ;ifiy  way  poi                       ' 'ric  Incomolivrt,   mo-  j^^  ^^^^  company  on  accounl  ol  rates  fixnl  by   I'lmlniasU-r Ceneriil  Wa.ianiakcr. 

>  al  Of  heal  machinery  which  rchilct  to  irac-  .j-j^^  clalmi  of  the  company,  aKKiegaling  $j(>(i,<kio,  have  been  pniil. 

u.\.    ,.  To    engage    In    the    Irnnsjiorlallon    ol  c,^,,„UKT.  MINN.-Thc  Dululh  Telephone  Company,  which  has  oblainr.l 

by  waltT.  making  utc  ol  any   l-.rm  o    mc  ~           ^.^^^^^^^^  ^  franchise  Inr  eon.lrucling  a  long  distance  telephone  line 

.,.  The    promotion    ol    rn.crpri.c,    and    the  ^^^^^  ^^^^^  ^^^^^  ^^  ^^^^^^^^^^    ,^_^^  ,^__^^^,_j  ,1^^  ,,,„^.^„  ,.„^  ,,^,^^„„  j^^,„„„,,  „„j 

"'   "1  Carlton,    'i  he  line  will  be  cmnplrlcd  nl  once  through  In  Dnluth  via  Carllon. 

iring  DAVID   CrrV,   NICII.— The   Nclirnskn  Telephone   Company   has  the  Seward 

,,-nIloned   enterprise.;  and  Columbus  line  compleled  to  (he  iundion  with  the  York  and  David  City 

„g.  or  olherwi.e;   the  line,  and  hat  only  lo  put  on  the  extra  wire,  from  the  juncti<ni  to  town  to  be 
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in  connection  with  Seward  and  points  south.  The  line  north  to  Bellwood  and 
Columbus  will  be  completed  in  a  few  days. 

*  BUFFALO,  N.  Y.— Threatened  litiRation  has  caused  the  Empire  State  Tele- 
phone Company  to  abandon  its  project  of  building  lines  in  sections  of  Monroe 
and  Ontario  counties.  Farmers  combined  to  ask  the  company  to  pay  big 
sums  for  the  privilege  of  setting  poles.  Now  that  the  project  has  been  declared 
off  there  is  a  howl  from  the  ones  who  caused  the  trouble. 

DES  MOINES,  lA.— A  meeting  of  the  Iowa  Telephone  Association  was  held 
recently  in  Des  Moines  for  the  purpose  of  agreeing  upon  tolls  and  the  proper 
division  thereof  between  the  different  independent  lines  in  the  association. 
Among  the  different  lines  represented  at  the  meeting  were  the  Mutual  Com- 
pany, of  Des  Moines,  by  J.  W.  Hill;  the  Southwestern  Telephone  Company 
and  Clearfield  &  Mt.  Ayr  Company,  by  D.  M.  Smith;  the  Perry  Telephone 
Company,  by  G.  M.  Brady;  the  Jefferson  Telephone  Company  and  the  Boone- 
Marshalltown  Company,  by  C.  E.  Wells,  and  the  Central  Telephone  line  by  \V. 
Brandt.  The  companies  now  in  the  association  have  lines  reaching  184  towns 
in  this  State.  They  have  just  opened  connections  with  Dayton.  Harcourt  and 
Cowrie  with  metallic  circuit  lines.  Among  the  different  improvements  being 
made  by  the  independent  companies  is  a  line  by  the  Central  Telephone  Com- 
pany, of  which  J.  VV.  Hill,  of  Des  Moines,  is  president.  The  company  will 
complete  the  construction  of  a  line  to  the  southwest,  reaching  Oskaloosa  and 
Ottumwa  before  December  i.  In  Fort  Dodge  a  new  metallic  circuit  line  is 
being  constructed  with  which  all  independent  lines  will  have  connections.  In 
addition  to  this  improvement  there  will  be  built  from  Fort  Dodge  to  Sioux 
City  a  metallic  circuit  line  in  connection  with  the  independent  lines.  The 
Boone-Marshalltown  line,  connectiiig  Boone,  Marshalltown  and  Des  Moines, 
was  recently  completed.  The  old  grounded  line  has  been  abolished  and  the 
metallic  circuit  substituted. 
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EMJIETSBURG,  lA.— The  citizens  of  this  place  have  voted  to  establish  an 
electric.  light  plant. 

DECATUR,  ALA.— Mr.  R.  D.  Smith  is  interested  in  the  organization  of  a 
company  here  to  build  an  electric  light  plant. 

CARTHAGE,  MO.— An  election  will  be  held  to  vote  on  the  proposition  to 
issue  $25,000  bonds  for  the  purpose  of  constructing  an  electric  light  plant. 

SARCOXIE,  MO.— It  is  proposed  ,to  establish  an  electric  light  plant  in  this 

place,  and  the  Sarcoxie  Electric  Company  has  been  organized  for  the  purpose. 

WYNNE,  ARK.— There  is  talk  of  establishing,  an  electric  light  plant  in  this 

place.     Mr.  W.  M.  Kennedy  is  :n  a  position  to  give  further  information  on  the 

subject. 

BOSTON,  MASS.— The  Massachusetts  Electric  Freight  Company  has  ap- 
plied to  the  Legislature  for  a  charter.  It  asks  for  authority  to  make  contracts 
with  street  railway  lines  to  carry  freight. 

MILLEDGEVILLE,  GA.— There  is  some  talk  of  building  a  municipal  elec- 
tric light  plant  in  this  place,  with  a  capacity  of  50  arc  and  1000  incandescent 
lights.     Mayor  H.  H.  Home  can  give  further  information  on  the  subject. 

SEABRIGHT,  N.  J.— The  Seabright  Electric  Light  Company  will  rebuild 
its  plant  which  was  destroyed  by  fire  several  years  ago.  The  company  has 
bought  a  lot,  adjoining  the  Shrewsbury  River,  and  will  begin  the  erection  of 
a  building. 

SAVANNAH,  GA.— The  Edison  Electric  Illuminating  Company,  which  was 
recently  organized  here  by  New  York  and  Savannah  gentlemen,  is  applying  to 
the  City  Council  for  a  franchise  to  operate  an  electric  lighting  plant.  The 
company  has  a  capital  of  $100,000. 

SENECA  FALLS,  N.  Y.— The  Seneca  Electric  Light  &  Power  Company, 
embracing  the  plants  at  this  place  and  Waterloo,  has  been  placed  in  the  hands 
of  a  receiver.  This  action  was  brought  about  by  the  Old  Colony  Trust  Com- 
pany, of  Boston,  as  trustee  of  the  company's  bonds.  H.  H.  Crowell,  of  Syra- 
cuse, has  been  appointed  receiver. 

GRAND  RAPIDS.  MICH.— The  Newaygo  Transmission  Company  has  been 
organized  by  local  capitalists,  with  $15,000  capital,  to  develop  the  water  power 
at  Newaygo,  30  miles  north  of  here,  and  to  transmit  electric  power  to  this  city. 
The  company  has  been  given  a  franchise  to  erect  poles  and  string  wires  in  this 
city.  A.  C.  Sekell  and  Charles  F.  Pike  are  the  chief  promoters  of  the  enter- 
prise. 

NEW  YORK  CITY.— Recent  changes  in  the  directorate  and  management  of 
the  Block  Lighting  &  Power  Company  gave  rise  a  few  days  ago  to  a  rumor 
that  the  concern,  which  holds  a  perpetual  franchise  for  the  manufacture  and 
sale  of  electricity  for  lighting  and  power  purposes,  had  been  sold  to  the  Metro- 
politan Street  Railway  Company.  This  rumor,  however,  was  denied  by  Edward 
P.  Doyle,  ex-president  of  the  Block  Company. 

FORT  WORTH,  TEX.— The  report  of  the  Fort  Worth  City  Electric  Light 
Works  for  the  year  ended  March  21,  1898,  shows  that  the  cost  of  each  30-cp 
incandescent  lamp  per  year,  with  interest,  was  $8.06,  without  interest,  $5.27: 
cost  of  each  1200-cp  arc  lamp  per  year,  with  interest,  $64.48;  without  interest, 
$42.10.  There  are  402  30-cp  incandescent  lamps  and  68  arc  lamps  in  use  in  the 
city.  The  report  stales  that  the  small  boy  burdens  the  department  with  an 
expense  on  account  of  breakage  of  lamps,  for  which  there  is  no  feasible  remedy. 
TRENTON,  N.  J.— On  November  15  Mr.  Thomas  C.  Barr,  of  Orange,  and 
Col.  A.  R.'  Kuser,  of  Trenton,  purchased  the  stock  and  franchises  of  the  Tren- 
ton Electric  Light  &  Power  Company,  paying  therefor,  it  is  stated,  $416,000. 
It  is  understood  that  the  consolidation  of  the  electric  light  company  with  the 
Trenton  Street  Railway  Company  and  the  Delaware  River  Improvement  Com- 
pany will  be  effected.  The  latter  concern  owns  a  water-power  franchise  at  Mer- 
risville,  Pa.,  just  across  the  river  from  Trenton,  and  proposes  to  dam  the 
Delaware  River  for  the  purpose  of  obtaining  water  power  for  the  operation  of 
the  electric  light  and  street  railway  plants.  It  is  stated  also  that  one  of  the 
projects  in  view  is  the  building  of  an  electric  railway  to  Philadelphia. 


EVANSVILLE,  IND.— Dayton  capitalists  have  petitioned  for  a  franchise  to 

build  an  electric  railway  from  Evansville  to  Rockport,  Tell  City  and  Cannelton. 

ELLICOTT    CITY,    MD.— The    new    electric    railroad    between     Baltimore 

and  Ellicott  City  is  nearing  completion,  one  track  having  been  finished  almost 

to  the  terminus  here. 

WHEELING,  W.  VA.— The  Wheeling  Street  Railway  Company  is  consider- 
ing the  question  of  increasing  its  capital  stock,  and  may  decide  upon  issuing 
bonds  to  make  improvements  in  its  system. 

NEWPORT  NEWS,  VA.— The  Peninsula  Railway  Company,  composed  of 
W.  A.  Post,  Frank  Lee  and  A.  L.  Parker  and  others,  has  applied  to  the  Council 
for  a  franchise  for  the  construction  of  a  new  street  railway  in  this  city. 

DES  MOINES,  lA.— The  Des  Moines  Edison  Electric  Light  Company  has 
increased  its  capital  stock  from  $130,000  to  $450,000.  A  new  building  is  being 
constructed  at  the  water-power  plant  at  Centre  Street,  which  will  be  equipped 
with  water  wheels. 

LIMA,  N.  Y.— The  employees  of  the  Lima  &  Honeoye  Falls  Railroad  are  on 
strike,  and  the  road  is  tied  up.  The  trouble  has  been  pending  for  some 
time.  The  cause,  it  is  claimed,  is  the  inability  of  the  employees  to  get 
what  is  owing  them. 

HAVANA,  CUBA.— The  sale  of  the  Ferro-carril  Urbanos  system  is  an- 
nounced to  an  English  stock  company  for  $1,600,000.  The  system  covers  25 
miles  of  road.  The  entire  line  will  be  rebuilt  and  the  motive  power  will  be 
changed  to -electricity. 

PORT  CHESTER,  N.  Y.— The  Port  Chester  Street  Railway  Company  has 
made  applications  for  the  extension  of  its  road  from  the  present  terminus,  in 
Rye  village,  to  Mamaroneck,  to  connect  with  the  Mamaroneck,  White  Plains 
&  Tarrytown  Railroad. 

CHICAGO,  ILL.— The  report  of  the  receiver  of  the  Calumet  Electric  Rail- 
way covering  the  period  from  May  i.  189;.  to  August  31.  1S9S,  shows  total  re- 
ceipts of  $503,475;  disbursements  $492,038;  receipts  from  operations,  $281,786;  cost 
of  operation  and  expenses,  $279,409. 

DALLAS,  TEX.— The  Dallas  Rapid  Transit  Electric  Street  Railway  prop- 
erty, approximating  11  miles  of  track,  a  power  house,  rolling  stock  and  other 
assets,  were  recently  sold  at  trustees'  sale.  The  purchaser  was  a  man  named 
Thayer  from  Boston,  and  the  property  went  to  him  at  $35,000. 

BOSTON,  MASS.— The  directors  of  the  Newport  &  Fall  River  Street  Rail- 
way Company  have  declared  a  semi-annual  dividend  of  3  per  cent.,  payable 
on  January  i  next.  This  is  the  first  dividend  declared  by  the  company.  The 
road  has  been  in  operation  since  June  9  and  "P  to  November  i  its  net  earnings 
amounted  to  $20,897. 

JACKSON,  MISS.— There  was  general  rejoicing  in  Jackson  when  the  work 
of  tearing  up  the  old  horse-car  tracks  was  begun  and  the  public  realized  that 
actual  work  on  an  electric  line  begins  at  once.  General  Games  and  other 
Tennessee  capitalists  are  behind  the  enterprise,  and  will  spend  more  than  $100,- 
000  on  the  car  line  and  lighting  system. 

LEXINGTON,  KY.— A  company  is  being  formed  in  this  city  to  build  an 
electric  railway  between  Lexington  and  Richmond,  Ky.,  a  distance  of  22 
miles.  The  principal  promoters  are  W.  J.  Loughridge,  vice-president  of  the 
Electric  Street  Railroad  Company,  and  Dr.  Bennett,  president  of  the  National 
Exchange  Bank.  The  road  will  cost  $125,000.  It  will  cross  the  Kentucky  River 
at  Clay's  Ferry. 

LYNCHBURG,  VA.— The  Lynchburg  &  Rivermont  Street  Railway  Com- 
pany will  extend  its  present  Hne  from  the  city  post  office  to  the  city  park,  a 
distance  of  about  iH  miles.  Girder  rails  will  be  used  on  the  paved  streets  and 
T  rails  on  the  unpaved  streets.  Track  and  overhead  material  will  be  required 
and  perhaps  two  additional  cars  will  be  purchased.  It  is  the  intention  to  have 
the  line  ready  for  business  early  next  year. 

HOUGHTON,  MICH.— The  Village  Council  has  granted  a  street  railway 
franchise  to  William  H.  Taylor,  of  New  York  City,  on  condition  that  he  se- 
cure franchises  from  other  towns  in  this  vicinity  so  as  in  complete  a  belt  line 
connecting  various  places  in  the  Bounty.  The  proposed  line  will  be  20  miles 
in  length,  and  the  only  obstacle  in  the  way  of  its  building  is  said  to  be  the 
objection  of  the  Calumet  &  Hecla  Company  to  allow  the  electric  railway  to 
cross  its  property. 

OWOSSO,  MICH.— Eastern  capitalists  and  local  owners  of  the  road  and 
power  plant  of  the  Owosso  &  Corunna  Traction  Company  are  planning  to 
extend  their  electric  lines  running  west  of  Detroit  to  Pontiac  and  Sylvan  road. 
Grand  Rapids  and  Chicago  capitalists  are  also  endeavoring  to  secure  the 
'property  to  construct  lines  through  to  Grand  Rapids  and  Lansing.  This  will 
make  Owosso  the  centre  of  all  the  electric  roads  in  this  part  of  the  State.  The 
capital  interested  is  $400,000. 

GALVESTON,  TEX.— The  United  States  Mortgage  &  Trust  Company,  of 
New  York,  has  filed  in  the  United  States  Circuit  Court  a  suit  against  the 
Galveston  City  Railroad  Company  and  the  Guaranty  Trust  Company,  of  New 
York.  The  plea  is  for  the  foreclosure  of  the  second  mortgage,  $75,000.  made 
second  only  to  the  first  mortgage,  and  the  amount  due.  ascertained  and  deter- 
mined, that  in  default  of  the  payment  of  this  sum  within  the  time  limited  by 
the  court  it  may  decree  that  the  railroad  company  and  the  city  and  all  persons 
claiming  an  interest  in  the  property  be  barred. 

BROOKLYN,  N.  Y.— Public  meetings  are  being  held  in  this  city  remonstrat- 
ing against?  the  use  by  the  Nassau  Railroad  Company  of  summer  cars  fitted 
up  for  winter  use.  These  cars  are  provided  with  side  doors,  and  in  order  to 
collect  fares  it  is  necessary  for  the  conductor  to  open  the  door,  thus  letting 
in  cold  air  and  causing  draughts,  which  the  passengers  protest  against  very 
strongly.  The  Brooklyn  Heights  Company  is  making  capital  out  of  the  popu- 
lar dissatisfaction  against  the  Nassau  Company's  cars,  and  is  calling  attention 
to  its  own  new  and  handsomely  filled  up  cars. 

HAGERSTOWN,  MD.— Plans  for  the  electric  railway  over  the  Blue  Ridge 
Mountains,  in  which  Pennsylvania  and  Maryland  capitalists  are  interested,  are 
being  perfected.    The  directors  of  the   Blue  Ridge  Electric   Railway  Company 
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have  selected  a  committee  to  decide  upon  the  route.  It  is  stated  that  the 
plan  most  hkely  to  be  adopted  will  connect  Penmar  and  Blue  Mountain 
House,  and  then  swing  over  to  Blue  Ridge  Summit,  Monterey,  Buena  Vista 
and  back  to  Penmar.  From  the  latter  point  the  line  will  extend  to  Waynes- 
boro, Pa.,  and  other  points  in  the  Cumberland  Valley,  and  may  also  be  ex- 
tended to  Gettysburg. 

BALTI>IORE,  MD.— A  syndicate  of  Baltimoreans,  of  which  Messrs.  Mid- 
dendorf,  01iver_&  Co.  are  the  representatives,  with  a  capital  stock  of  $300,000, 
has  purchased  bonds  of  the  Atlanta  Railway  Company  to  the  same  amount. 
It  is  the  purpose  of  the  syndicate  to  control  the  road,  developing  it  into  one  of 
the  most  efficient  and  best  paying  street  railways  in  the  city.  The  road  has 
secured  10  miles  of  additional  franchise,  under  which  will  be  built  a  line  to 
Grant  Park,  the  city  water  works  and  West  End.  The  total  trackage  of  the 
road  when  complete  will  be  26  miles.  The  bonds  of  the  new  company 
amount  to  $500,000.     The  capital  stock  is  $1,000,000. 

KAXS.\S  CITY,  MO.— A  franchise  has  been  granted  to  trie  Jackson  County 
Electric  Railway  Company  to  build  a  double-track  line  from  the  city  limits  to 
Dodson  and  Swope  Park,  a  distance  of  between  5  and  6  miles.  The  incor- 
porators of  the  company  are  F.  W.  Sears,  B.  F.  Burd,  W.  H.  Brown,  Dr.  C. 
McDonald  and  Henry  Smith.  It  is  stated  that  the  company  is  identical  with 
the  Missouri  Electric  Railway  Company,  which  was  incorporated  about  a 
month  ago  by  the  same  gentlemen,  and  which  will  operate  the  city  end  of  the 
line.  The  city  company's  capital  stock  is  $500,000  and  the  county  company's 
stock  $100,000.  A  power  house  will  be  erected  at  Bush  Creek  and  Prospect 
Avenue  at  a  cost  of  about  $40,000. 

NEW  BRITAIN,  CONN.— According  to  the  returns  of  the  Central  Rail- 
w-ay  &  Electric  Company  for  the  nine  months  ending  June,  30,  1898,  the  gross 
earnings  were  $116,192.88;  operating  expenses,  $79,210.65;  net  earnings,  $36,- 
982.23;  no  dividends  were  paid.  Miles  run,  338,403;  passengers  carried,  1,434,105; 
number  of  employees,  83.  The  returns  of  the  Bristol  &  Plainville  Tramway 
Company  show  gross  earnings  of  $44,383;  operating  expenses,  $33,005.80;  net 
earnings,  $11,377.81;  dividends,  $3000;  miles  run,  145,629;  passengers  carried, 
543,032;  number  of  employees,  30.  The  returns  of  the  Hartford  Street  Railway 
Company  show  gross  earnings,  $438,069.12;  operating  expenses,  $303,095.95;  net 
earnings,  $i34,973-2<';  dividends,  $21,000;  interest,  $77,938.72;  taxes  paid,  $24,- 
'77-93'.  miles  run,  2,228,935;  passengers  carried,  8,886,229;  number  of  employees, 
530. 

SYRACUSE,  N.  Y. — About  three  tnonths  ago  there  was  a  forty-eight-hour 
tie-up  of  the  lines  of  the  Rapid  Transit  Street  Railway  Company,  of  this  city. 
A  compromise  was  effected  by  the  State  Board  of  Mediation  and  Arbitration, 
but  dissatisfaction  on  the  part  of  the  men  was  evidently  not  entirely  removed. 
On  November  17  a  general  strike  of  the  conductors  and  motormen  was  ordered 
by  the  president  of  the  union.  It  is  stated  that  the  object  of  the  present 
trouble  is  to  secure  a  recognition  of  the  union,  which  was  one  of  the  points 
yielded  by  the  men  at  the  time  of  the  settlement  of  the  last  trouble.  The  em- 
ployees, however,  claim  that  the  present  difficulty  is  brought  about  through 
the  unwarranted  discharge  of  employees.  There  are  230  members  of  the  union, 
and  the  lines  involved  comprise  practically  all  the  street  railways  inside  the 
city.  Very  few  of  the  employees  obeyed  the  order  to  strike,  and  the  service 
was  not  interrupted  to  any  great  extent,  new  men  being  put  in  the  strikers' 
places.         • 

ROCKLAND,  MASS.— A  plan  for  the  amalgamation  of  all  the  street-car 
lines  in  southeastern  Massachusetts  is  under  way.  The  leaders  in  the  proj- 
ect are  Pepper  and  Register,  owners  of  the  Hingham  street  railway  line.  The 
acquisition  of  the  Brockton,  Bridgewater  &  Whitman  Street  Railway  is  only 
a  link  in  the  chain  which  will  ultimately  lead  up  to  the  control  of  the  entire 
system  of  street  railways  in  this  section  by  the  combination.  In  pursuance  of 
a  policy  of  expansion,  which  has  been  quietly  developed,  the  promoters  of  the 
project  have  acquired  a  controlling  interest  in  the  Rockland  and  Arlington 
street  railways.  The  syndicate  has  now  control  of  a  system  of  street  rail- 
ways from  Nantaskct  Beach  to  Bridgewater,  and  the  question  of  its  control 
of  the  Hanover  Street  Railway  is  only  a  question  of  a  short  time. 
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THE  NEW  YORK  ELECTRICAL  SOCIETY.-Prcsident,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  120  Liberty  Street,  New  York. 

HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  be- 
tween October  and  May.  Hcadquartera,  iij  West  Twenty-eighth  Street,  New 
York  City. 

THE  MARITIME  ELECTRICAL  AS.SOCIATION.-Prc»idcnt,  F.  A.  Bow- 
man,  of  New  Glasifow,  N.  S. ;  accrctary,  J.  H.  Winfield,  New  Glasgow,  N.  S. 
L,-nt  nirciinK,  H.ili(ax,  N.  S.,  .September  27-28,  iKjiSi. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.-Prcsidcnl,  A.  M. 
Young,  Waicrbury.  Conn.;  secretary,  George  F.  Porter,  ajj  Broadway,  New 
York.    Next  meeting,  Ne«»   York,  May  or  June,  1899. 

THE  KANSAS  GAS.  WATER  &  ELECTRIC  LIGHT  ASSOCIATION.- 
Organiicd  at  Topcka,  Scplembrr  26,  1898.  I'rrsidcni,  L.  I".  Palmer,  Leaven- 
worth; serrelary  and  trcaturer,  J.  II.  Foley,  Leavenworth. 

SIKEKT  RAILWAY  AS.SOCIATION  OF  THE  STATE  OF  NEW  YORK. 
—President,  G.  Tracy  Koiters,  Uingliamion,  N.  Y.  Secretary,  Hrnry  A.  Rob- 
inson, New  York  City.  Next  meeting,  Ithaca,  N.  Y.,  September  13  and  13, 
•899. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS,  New  York.- 

I'-     Vni.  Or.  A.  E.  Kennelly;  secretary,  Ralph  W.  Pope,  jb  Corilandl  Street, 

I  ork.    Meeting,  lourlli  Wednesday  of  each  month,  (rom  September  1  to 

;....'    i. 

INnEPENDENT  TF.LEPHONE  ASSOCIATION  OP  THE  UNITED 
STATKS.  — PretidenI,  Judge  Jamrs  M.  Thomas,  Chlliieoihe,  CJhio:  secretary. 
W.  J,  Vesey,  Fort  Wayne.  Ind.  Next  meeting,  June,  1899.  Place  to  be  named 
hrrraher. 


THE  BROOKLYN  INSTITUTE  OF  ARTS  AND  SCIENCES,  Brooklyn, 
N.  Y.  Henry  T.  v\'eed,  secretary.  Future  meetings:  Dec;ember  2,  lecture  by 
Prof.  William  E.  Geyer,  Stevens  Institute;  January  6,  lecture  on  "The  Electro- 
Metallurgy  of  Copper,"  by  John  B.  F.  Hereschoft;  February  3,  lecture  and 
experimental  demonstrations  by  Prof.  M.  I.  Pupin;  March  3.  illustrated  lecture 
on  "Electricity  in  the  Navy,"  by  Captain  Zalinski,  U.  S.  N. ;  April  7,  lecture 
on  "Cable  Telegraphy,"  by  A.  E.  Kennelly;  May  5,  lecture  by  Prof.  William 
A.  Anthony. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  :  to  June  i ;  J.  R.  Cravath,  secretary, 
Monadnock  Block,  Chicago,  111.  Future  meetings  and  papers  for  the  season 
of  1898-99:  "The  Development  of  the  Motorcycle,"  by  F.  B.  Rae;  December  2, 
"Practical  Points  in  Street  Railway  Engineering,"  by  W.  A.  Harding;  De-  ' 
cember  16,  "Wireless  Telegraphy,"  by  Arthur  V.  Abbott;  January  6,  1899, 
"Telephone  Engineering— Some  Problems  Solved  and  Unsolved,"  by  S.  G.  Mc- 
Meen;  January  20,  "Observations  on  Ventilating  Fans,"  Gerard  Swope. 

FRANKLIN  INSTITUTE  (Electrical  Section),  Philadelphia,  Pa.— Secretary, 
Wm.  H.  Wahl.  Programme  of  lectures  for  the  season  1898-99:  November  22, 
"Thermo-electricity,"  by  Mr.  C.  J.  Reed,  and  "Electric  Elevators,"  by  Mr.  Wm. 
Baxter,  Jr.;  December  13,  "The  Kite  As  an  Instrument  in  Meteorological  Re- 
search," by  Prof.  Charles  F.  Marvin,  of  the  United  States  Weather  Bureau,  and 
"Standards  of  Light  for  Electric  Light  Photometry,"  by  Prof.  A.  J.  Rowland; 
January  24,  1899,  "The  Practical  Application  of  the  Electric  Motor  to  Printing 
Press  Machinery,"  by  W.  H.  Tapley;  February  14,  "The  Electric  Inspection 
of  Street  Car  Equipments,"  by  Mr.  A.  B.  Herrick;  February  28,  "Some  of  the 
Larger  Transportation  Problems  in  Cities,"  by  E.  E.  Higgins;  March  28, 
"Water  Power  Electric  Plants  in  the  United  States,"  by  Mr.  B.  C.  Washington, 
Jr.;  April  25,  "Design  of  Electromagnetic  Mechanism,  with  Especial  Reference 
to  High  Frequency  Telegraphic  Receivers,"  by  Prof.  Reginald  A.  Fessenden; 
May  23,  "Electrical  Clocks,  Historically  Considered;  with  a  description  of 
the  Most  Successful  Applications  of  Electricity  to  Clocks  and  the  Uniform 
Distribution  of  Time,"  by  Mr.  James  Hamblett.  On  February  10  Mr.  T.  Com- 
merford  Martin  will  deliver  a  lecture  under  the  joint  patronage  of  the  institute 
and  the  Central  Branch  of  the  Y.  M.  C.  A.  on  the  subject  of  "Electric  Power 
Transmission." 


Legal  Notes. 


MUNICIPAL  REGULATIOX.— An  ordinance  requiring  a  street  railroad 
charging  5-cent  fares  to  sell  six  tickets  for  25  cents,  or  2$  tickets  for  $1  is  un- 
reasonable, when  the  road  is  only  making  yearly  net  earnings  of  3.3  per  cent,  to 
4.5  per  cent,  on  its  bona  fide  investment  and  paying  5  per  cent,  interest  on  its 
bonds.  Such  an  ordinance  is  void,  under  the  fourteenth  amendment,  as  depriv- 
ing the  company  of  its  property  without  due  process  of  law.  Milwaukee  Elec- 
tric Railway  Company  v.  City  of  Milwaukee;  U.  S.  Circuit  Court  (Wis.).  1898. 

SPEED  OF  ELECTRIC  CARS.— While  electric  cars  at  street  crossings 
must  so  regulate  their  speed  and  give  such  warning  of  their  approach  that  foot- 
men using  ordinary  care  may  cross  it  safely,  yet  the  rule  between  crossings  is 
different,  and  footmen  must  be  aware  that  cars  between  crossings  run  at  a  high 
rate  of  speed  and  i'te  not  under  control,  and  cannot  be  stopped  instantly,  and 
the  motorman  need  not  apprehend  that  a  footman  between  crossings  will  put 
himself  on  the  track  without  first  observing  whether  a  car  is  approaching. 
Bethel  v.  Cincinnati  Street  Railway  Company,  Ohio  Circuit  Court,  189S. 


Personal  Notes. 


PROF.  W.  M.  STINE  js  now  at  the  head  of  the  department  of  engineering, 
Swarthmore  College,  Swarthmore,  Pa. 

MR.  CHARLES  E.  BIBBER,  of  the  Bibber-White  Company,  Boston,  Mass., 
was  in  New  York  during  the  past  week. 

MR.  R.  E.  INSKEEP,  general  manager  of  the  Akron  Electrical  Manufac- 
turing Company,  Akron,  Ohio,  was  in  New  York  on  business  during  the  week. 

MR.  JOHN  A.  SEELY,  of  the  firm  of  Beldcn  &  Secly,  electric  and  steam 
railroad  contractors,  Syracuse,  N.  Y.,  is  now  located  in  that  city.  His  address 
is  601  Granger  Block,  Syracuse,  N.  Y. 


Obituary  Note. 

MR.  JOHN  W.  KEKLY,  the  invrnlor  of  (he  so-cilled  Ktcly  motor,  died  at 
his  home  in  Philadelphia  on  November  18,  from  pneumonia.  Mr.  Kecly  w.i9 
sixty-one  years  of  age,  and  was  a  native  of  the  city  in  which  he  died.  His 
motor,  which  became  »o  much  talked  about  all  over  the  world,  was  first  ex- 
hibited to  a  number  of  capitalists  and  scientists  on  November  10,  1874.  These 
Kt-ntlt-mcn  advanced  $ion,ooo  to  enable  ihc  inventor  to  perfect  his  discovery 
and  apply  the  principle.  Since  that  time  large  sums  of  money  have  been 
expended  on  cxpcrinicnts  without  any  practical  public  rcsnlls.  It  is  not  yet 
known  whether  the  secret  died  with  (he  inventor  or  not.  In  1S8S  he  was  con* 
fined  in  jail  lor  a  time  for  contempt  of  court  in  refusing  t«>  disclose  the  secret. 


ZTtabc  anb  Unbustrial  Hlotcs. 


MICA  WASHERS  for  arc  lamp  repairs,  made  by  Mr.  A.  O.  Schoonmakcr, 
t^A  William  Sirert.  New  York,  nre  in  gaud  demand  from  lighting  stations.  Mr. 
.Schnunmnkcr  will  he  plcnscd  to  iicnd  samples  to  anyone  inleresled,  on  appli- 
ciiliim. 

A  NKW  TYPR  of  shndchnlder  cnllrd  Ihe  "Idrnr*  is  bring  intmdiierd  by  the 
CrnlrJtl  l'*trrirjc  Company,  Chicngo.  It  is  pintfl  tu  be  i<lenl  in  many  rcHprris,  its 
ii'lvantngrN  bring  ihiil  il  ts  mtidr  from  one  piece  of  metal  and  so  constructed' 
il.i.t  It  U.1II  11. .1  ^>.1  ..(  «hnpe. 
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MR.  BICN  F.  LAMBORN,  city  clerk  of  Alameda.  Cal.,  desires  copies  of 
catalogues  and  other  ^informalion  touching  en  electric  lighting  and  electric 
railway  equipment,  construction,  cost,  etc.  It  is  proposed  to  draw  up  a  set 
of  specifications  upon  which  bids  will  be  invited. 

THE  CATALOGUE  of  electrical  supplies  issued  by  J.  Frank  Eline,  206  East 
Baltimore  Street,  Baltimore,  Md.,  is  a  very  complete  production  of  its  class. 
It  contains  2^  pages,  and  covers  every  branch  of  applied  electricity,  and  is, 
besides,  very  profusely  illustrated.  The  prices  of  the  various  articles  are  also 
given. 

THE  CENTRAL  ELECTRIC  COMPANY,  Chicago,  announces  that  it  will 
have  a  great  variety  of  all  kinds  of  portable  reading  and  desk  lights.  The 
adaptation  of  these  lamps  to  so  tnany  different  purposes  has  resulted  in  the 
production  of  a  wide  variety  of  types.  These  and  many  .other  useful  articles 
will  be  fully  illustrated  in  the  Central  Electric  Company's  new  catalogue,  which 
is  about  ready  for  distribution. 

MESSRS.  GEORGE  C.  HOFFMAN  AND  THEODORE  W.  KLOMAN,  39 
Cortlandt  Street,  New  York,  who  represent  the  Northern  Electric  jManufac- 
turing  Company,  of  Madison,  Wis.,  have  secured  the  Eastern  agency  for  the 
sale  of  the  inductor  alternators  manufactured  by  the  Warren-Medbery  Com- 
pany, of  Sandy  Hill,  N.  Y. 

THE  UNITED  STATES  CARBON  COMPANY,  Cleveland,  Ohio,  reports 
that  it  is  meeting  with  great  success  in  the  manufacture  and  sale  of  its  car- 
bons for  enclosed  arc  lamps,  which  seem  to  meet  a  large  demand  for  an  efficient 
domestic  carbon  to  replace  the  imported  article.  Its  large  presses  have  been 
very  busy  on  carbons  for  electro-metallurgical  and  electrolytical  purposes. 

THE  MANHATTAN  ELECTRICAL  SUPPLY   COMPANY^   32   Cortlandt 
■  Street,   New  Y'ork,   has  just  issued  its  illustrated  catalogue   No.    10  of  electric 
light,  household,  telephone  and  telegraph  supplies.    The  catalogue,  which  con- 
tains 336  pages,  very  completely  covers  these  departments  of  electrical  applica- 
tion, and  is  well  arranged  with  a  view  to  quick  reference. 

A  LOCKING  OR  CLAMPING  SWITCH.— Mr.  F.  A.  La  Roche,  of  F.  A. 
La  Roche  &  Co.,  of  New  York,  was  granted  patent  No.  613,688,  on  November 
8,  for  a  locking  or  clamping  device  for  binding  the  jaws  and  hinges  to  the 
blades  of  knife  switches  in  the  closed  position,  these  clamping  devices  being 
set  and  released  by  the  motion   of  the   switch  blades   themselves. 

A  LARGE  ORDER  FOR  TELEPHONE  APPARATUS.— The  Pennsyl- 
vania Electric  Company.  Marietta,  Pa.,  recently  received  what  it  claims  to 
be  the  largest  single  order  ever  given  by  an  independent  telephone  com- 
pany for  apparatus.  The  order  calls  for  2000  Crescent  Ideal  telephones,  which 
are  manufactured  by  this  company,  and  a  looo-Iine  switchboard  of  the  latest 
improved  pattern. 

THE  ILLINOIS  ELECTRIC  COMPANY',  Chicago,  111.,  states  that  its  sales 
of  Crefeld  weatherproof  magnet,  office  and  annunciator  wires  are  increasing 
from  month  to  month,  and  claims  to  carry  one  of  the  largest  and  most  com- 
plete stocks  of  wne  in  Chicago.  It  invites  correspondence  from  the  trade 
when  anything  in  its  line  is  desired,  and  advises  purchasers  to  secure  its  quo- 
tations before  placing  their  orders. 

THE  JEFFREY  MANUFACTURING  COMPANY,  Columbus,  Ohio,  has 
recently  taken  up  the  manufacture  of  the  Columbian  separator-screen  and 
bolter,  and  has  erected  an  experimental  machine  at  its  works  for  testing  of 
such  material  that  may  be  sent  to  it  for  that  purpose.  Those  interested  in  the 
screening  and  separating  of  cement,  clinker,  coal,  etc.,  can  secure  further 
information  by  addressing  the  Jeffrey  Company. 

THE  BATTLE  CREEK  STEAM  PUMP  COMPANY,  Battle  Creek,  Mich., 
manufactures  the  Marsh  steam  pump,  which  is  adapted  to  all  duties.  It  is 
stated  to  be  absolute  in  action  and  regulation.  In  the  catalogue  of  this  com- 
pany is  shown  a  very  complete  line  of  these  pumps,  for  all  purposes,  each 
type  being  well  illustrated  and  briefly  described.  A  copy  of  this  catalogue 
should  be  in  the  hands  of  all  steam  users. 

THE  CENTRAL  ELECTRIC  COMPANY.  Chicago,  announces  that  it  is 
making  great  preparations  for  the  usual  holiday  trade  in  miniature  lamps  for 
decorative  purposes.  It  is  carrying  large  stocks  of  these  lamps  in  clear  glass 
and  natural  colors  in  all  candle  powers  and  voltages.  It  is  also  introducing  a 
new  type  of  standard-base  miniature  lamp,  operative  upon  circuits  of  90  to  130 
volts.  Its  small  dimensions  render  is  particularly  adapted  to  sign  work  and 
most  all  kinds  of  decorative  purposes. 

"THE  MODERN  ROUND-HOUSE  TURNTABLE"  is  the  title  of  a  hand- 
some pamphlet  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. In  The  Electrical  World  of  August  27.  1898,  was  described  and  illus- 
trated the  electrically  driven  turntable  which  forms  the  subject,  of  this  pam- 
phlet. The  Westinghouse  method  of  appling  electricity  to  the  operation  of  turn- 
tables should  be  especially  interesting  to  railroad  managers,  inasmuch  as  it 
requires  no  change  in  the  turntable  proper  other  than  attaching  the  draw-bar 
lug  to  the  turntable  girder. 

MR.  WILLIAM  ROCHE,  259  Greenwich  Street,  New  Y'ork,  states  that 
the  English  trade  is  taking  a  decided  interest  in  his  new  "Standard"  dry 
battery,  which  type  of  cell  was  used  on  the  machine  guns  of  the  United  States 
Navy  in  the  war  with  Spain.  During  the  past  week  he  has  made  two  large 
shipments  to  England,  and  reports  the  receipt  of  flattering  orders  for  the 
cells.  The  oval  or  vest-pocket  cell,  he  states,  is  also  meeting  with  great  favor. 
In  order  to  keep  up  with  the  orders  for  these  dry  batteries,  Mr.  Roche  has 
been  compelled  to  run  his  shop,  which  occupies  two  floors,  overtime. 

THE  MANSFIELD  TEMPERED  COPPER  COMPANY,  Mansfield,  Ohio, 
stales  th.it  its  business  is  on  the  increase,  and  present  indications  are  that 
its  agents  at  Kendal,  England,  and  Vienna,  Austria,  will  tax  the  capacity  of 
the  present  plant  to  keep  them  supplied  with  its  products.  Among  the  recent 
foreign  orders  were  several  for  Messrs.  Siemens  &  Ilalske.  of  Vienna;  one  for 
7000  bars,  one  for  7S00  and  another  for  2000,  and  the  company  is  about  to  close 
an  order  for  50,000  street  r.lilway  segments.  Its  agents  at  Kendal  are  using 
from  .SCO  to  1000  a  week.  This,  with  the  continually  increasing  home  trade,  will 
.  compel  the  company  to  again  enlarge  its  producing  capacity  in  the  near  future. 
It  is  less  than  a  year  ago  that  it  was  obliged  to  extend  its  plant. 
THE    EASTERN    TICI-EI'IIONE    MANUFACTURING    COMPANY,    of 


Meriden,  Conn.,  is  placing  on  the  market  first-class  telephone  apparatus  at  the 
lowest  possible  prices,  at  which  the  various  instruments  can  be  made  and  sold. 
The  principal  reasons  given  by  the  company  why  these  instruments  can  be 
sold  at  such  low  figures  are  that  its  business  is  done  on  a  cash  basis — selling  for 
cash  and  buying  for  cash — it  has  no  agents  on  the  road  and  makes  a  limited 
niimber  of  styles  of  telephones.  Everything  has  been  standardized  so  as  to 
avoid  waste  and  loss  in  manufacturing  the  instruments,  which  are  produced 
in  large  quantities;  this  also  lessens  the  cost.  The  company  invites  a  trial  of 
its  instruments,  feeling  confident  that  satisfaction  will  be  given. 

GAS  AND  GASOLINE  ENGINES.— The  Webster  Manufacturing  Company, 
Chicago,  III.,  in  a  pamphlet  recently  issued  describes  and  illustrates  artistic- 
cally  the  Webster  vertical  z'/i-hp  gas  engine.  This  engine,  which  is  very  com- 
pactly built,  is  especially  adapted  for  running  pumps,  blowers,  etc.  The 
Webster  horizontal  gas  and  gasoline  engine  constitutes  the  subject  of  another 
catalogue  issued  by  the  same  company.  Six  sizes  of  the  engine  of  the  hori- 
zontal type  are  manufactured,  ranging  in  actual  horse-power  from  4  to  28. 
These  machines  are  adapted  to  the  running  of  dynamos,  blowers,  ventilating 
fans,  passenger  and  freight  elevators,  etc.  Among  the  illustrations  shown  in 
the  catalogue  are  small  electric-light  plants  driven  by  the  Webster  horizontal 
engines. 

THE  PERFECTION  DYNAMO  BRUSH.— The  Ohio  Electric  Specialty 
Manufacturing  Company,  Troy,  Ohio,  reports  that  it  is  making  large  sales  to 
both  supply  houses  and  consumers  of  its  style  of  brush  known  as  the  "Type 
D  Perfection."  The  brush  is  composed  of  a  specially  prepared  wire  gauze  and 
a  sufi^icient  amount  of  leaf  copper  for  backing,  lubricated  with  graphite  and 
covered  in  a  way  which  prevents  excessive  sparking  at  the  commutator  end. 
It  is,  besides,  noiseless,  and  said  to  have  long  wearing  qualities,  and  aids  in 
keeping  the  commutator  in  good  condition.  The  company  states  that  the 
high  quality  of  this  brush  is  attested  by  numerous  duplicate  orders  being 
placed  by  satisfied  customers.  Descriptive  circulars,  prices  and  other  informa- 
tion will  be  forwarded  to  those  interested  on  application  to  the  company. 

THE  SE.\SON  for  Christmas  decorations  is  always  a  busy  one  for  the  con- 
tractor and  electric  light  station  manager,  as  nearly  all  such  decorations  mean 
some  kind  of  special  electrical  illumination.  The  Packard  sign  lamp  is  de- 
signed with  a  view  of  meeting  the  demand  for  a  lamp  of  uniform  candle-power, 
voltage  and  efficiency  for  this  class  of  work,  and  it  is  now  very  extensively  used 
for  decorative  purposes.  It  is  a  miniature  lamp  of  two  candle  power,  to  be  used 
in  connection  with  a  regular  Edison  candelabra  receptacle  and  of  a  proper 
voltage  to  burn  four  in  series  on  from  50  to  60  volts  and  eight  in  series  on  from 
100  to  120  volts.  Long  life  and  high  efficiency  are  guaranteed.  The  Electric 
Appliance  Company,  Chicago,  carries  these  lamps  and  receptacles  in  stock  at 
all  times,  but  has  a  specially  large  stock  at  this  season  of  the  year  to  meet  the 
unusual  demand. 

AN  IMPROVED  BRUSH  HOLDER.— Mr.  A.  E.  Doman  has  been  granted 
patent  No.  613.669.  issued  November  8,  1898,  on  an  improved  brush-holding 
mechanism,  the  patent  being  assigned  to  the  Elbridge  Electrical  Manufacturing 
Company,  Elbridge,  N.  Y.  The  arrangement  consists,  in  short,  of  a  radial 
brush  mounted  on  a  holder  swiveled  on  the  usual  pivot  or  spindle  on  the  rock 
arm,  and  provided  with  a  ball  and  socket  or  universal  joint  near  the  brush 
itself.  The  purpose  of  this  is  to  prevent  the  oscillations  of  the  holder  as  the 
brush  rises  and  falls  due  to  the  irregularities  in  the  commutator  surface  from 
teetering  the  brush  around  the  pivot  and  causing  it  to  make  contact  at  its 
edges  instead  of  over  its  whole  face.  The  ball-and-socket  joint  allows  a  small 
universal  movement  by  which  the  surface  of  the  brush  pressing  on  the  com- 
mutator can  adjust  itself  to  a  true  bearing  at  all  times. 

NON-M.\GNETIC  WATCHES  FOR  ELECTRICAL  MEN.— In  electric 
light  and  power  stations  where  electric  generating  machines  are  in  operation 
the  magnetism  which  permeates  the  air  is  extremely  detrimental  to  watches. 
The  ordinary  watch  invariably  becomes  magnetized  and  is  rendered  useless  as 
a  time-keeper.  The  Paillard  non-magnetic  watch  is  said  to  be  absolutely  proof 
against  the  harmful  effects  of  magnetism  and  electric  currents.  It  has  been  on 
the  market  for  several  years,  and  established  its  reputation  on  this  fact  prin- 
cipally, although  it  is  said  to  be  a  first-class  watch  in  every  other  respect. 
Dynamos  and  other  electrical  apparatus  may  be  approached  with  impunity 
without  fear  of  damage  to  the  delicate  mechanism.  The  manufacturer  of  the 
Paillard  non-magnetic  movement  is  Mr.  A.  C.  Becken.  103  State  Street,  Chi- 
cago, 111.  Mr.  Charies  R.  Randall,  54  Maiden  Lane,  New  Y'ork  City,  is  the 
selling  agent. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  714-718 
St.  Charles  Street,  St.  Louis,  Mo.,  is  making  a  specialty  of  the  direct  connec- 
tion of  electric  motors  to  all  classes  of  light  machinery,  and  is  prepared  to 
furnish  alternating-current  power  motors  in  all  sizes  from  one-thirtieth  actual 
horse-power  up  to  30  horse-power.  Over  one  bunded  different  kinds  of  alter- 
nating-current motors  are  manufactured  regularly  by  this  company,  which 
claims  that  it  is  in  a  better  position  than  any  other  comp.any  in  the  United 
States,  or  possibly  in  the  worid.  to  furnish  users  of  alternating-current  power 
motors  with  their  exact  requirements.  All  of  the  products  of  its  factory  are 
thoroughly  guaranteed,  and  if  prospective  customers  have  any  doubts  as  to 
the  practical  working  of  single-phase  alternating-current  machinery  the  com- 
pany is  perfectly  willing  to  send  machines  to  responsible  parties  on  ten  to 
thirty  days'  trial.  The  company  asks  that  in  such  cases  it  be  advised  definitely 
and  in  detail  just  the  kind  of  work  the  motor  will  be  called  upon  to  perform. 
This  company  has  had  a  large  amount  of  experience  in  all  classes  of  small 
power  work,  and  invites  correspondence  from  either  manufacturers,  consumers 
or  electrical  dealers  who  have  had  diniculty  in  finding  the  proper  electric 
motor  for  use  on  alternating  current.  In  addition  to  motors  the  Emerson 
Company  manufactures  a  complete  line  of  knife  switches,  switchboards,  tablet 
bo.ards,  etc.  Catalogues  and  printed  matter  describing  its  products  w.ill  be 
furnished  to  the  trade  or  direct  to  the  consumers  on  application^ 


Business  IFlotice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engravinf 
Company,  9-15   Murray   Street,   New   York   City. 
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UMTED  STATES   PATENTS   ISSUED  XUVE.MBER  13,   iSo!^. 
[In  charge  of  \Vm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

614,076.  ALTERNATING-CURRENT  MOTOR  AND  MODE  OF  OPER- 
ATING SAME;  Chas.  S.  Bradley,  of  Avon,  N.  Y.  App.  filed  June  22, 
1896.  An  alternating-current  motor  having  a  winding  on  one  element  con- 
nected with  a  single-phase  supply-circuit,  a  polyphase  winding  on  its  co- 
operating element,  and  a  variable-speed  generator  supplying  the  latter 
with  polyphase  currents   of  variable  rates. 

614,082.  INTERMITTENT  ELECTRIC  SURFACE  CONDUCTOR;  F. 
Burger,  of  Ft.  Wayne,  Ind.    App.  filed  July  23,  1897.    An  intermittent  elec- 
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No.  614,082  — Intermittent  Electric  Surface  Conductor. 

trie  surface  conductor,  comprising  a  stringer  mounted  on  the  cross-ties,  a 
feeding  conductor  supported  on  the  stringer,  a  flexible  covering  for  the 
conductor  secured  to  the  stringer  and  having  a  series  of  contact  pieces  ex- 
tending through  the  covering,  channel  irons  arranged  on  each  side  of  the 
flexible  covering  and  secured  to  the  stringer  leaving  a  slot  between  their 
adjacent  edges,  and  insulating  material  applied  to  the  adjacent  edges 
whereby  when  the  trolley  wheel  passes  through  the  «i*^t  the  contact  pieces 
are  pressed  into  engagement  with  the  feeding  conductor,  and  rise  there- 
from by  the  resiliency  of  the  covering,  substantially  as  described. 

614,124.  ELECTRIC  SWITCH  MECHANISM  FOR  ELECTRIC  RAIL- 
WAYS; J.  M.  Murphy,  of  Torrington,  Conn.  App.  filed  Sept.  3,  1897.  An 
electromagnetic  switch  mechanism  of  the  character  stated,  comprising  elec- 
tromagnets, an  armature  switch,  a  main-line  circuit  having  contacts  adapted 
to  be  engaged  and  closed  by  the  shifting  of  the  armature  switch,  a  local 
circuit  for  energizing  the  magnets  to  throw  the  switch,  said  local  circuit 
having  a  contact  member  continuously  held  in  engagement  with  the  switch 
during  its  vibrating  movement. 

614.207.  TELEPHONE  EXCHANGE  SYSTEM;  W.  E.  M.  Jackson,  of  Chi- 
cago,  III.     App.   filed  Jan.    14,   1896,     In  a  telephone  exchange  system   sev- 
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6M.3ofl.  TK*'  .r».  Mn««,  App.  filed  June  17. 
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engaging  tlie  rims  thereoi  iiiiidc  of  llie  outer  cdgtb  of  the  latter,  substan- 
tially as  described. 

614,225.  ELECTRIC  METER;  L.  Gutmann,  of  Peoria,  111.  App.  filed  Dec. 
4,  1897.  An  armature  for  electric  meters,  consisting  of  two  rings  of  elec- 
trical conductors  -and  conducting  strips  angularly  disposed  to  said  rings 
connecting  them  to  one  structure. 

614,228.  METHOD  OF  CHARGING  SECONDARY  BATTERIES;  C.  O. 
Mailloux,  of  New  York.  App.  filed  April  24,  1891.  The  method  of  charg- 
ing secondary  batteries  which  consists  in  producing  progressive  changes 
of  supplemental  e.  m.  f.  acting  with  an  e.  m.  f.  in  the  circuit  of  said  bat- 
tery, and  in  accordance  with  and  progressively  graduated  to  the  progress 
of  the  charge,  and  increases  of  counter  e.  m.  f.  in  said  battery. 

614,270.  INSULATED  SUPPORTER  FOR  ELECTRIC  OR  OTHER 
WIRES;  C.  K.  King  and  G.  A.  Mead,  of  Mansfield,  Ohio.  App.  filed 
June  29,  189S.  In  a  support  for  trolley  wiies  and  the  like,  a  clamp  or  ear, 
a  hanger  body,  including  an  insulator  washer,  a  threaded  stud-bolt  mounted 
therein  and  adapted  to  be  screwed  into  said  clamp,  and  a  lock  washer  inter- 
posed between  said  insulator  washer  and  clamp. 

614,275.  APPARATUS  FOR  HEATING  AND  AGITATING  AIR;  E.  F. 
Porter,  of  Loston,  Mass.  App.  filed  Dec.  z-j,  1897.  In  an  apparatus  of  the 
character  specified,  a  series  of  plates,  means  for  heating  said  plates,  and 
mechanism  for  operating  one  or  more  of  said  plates  relatively  to  each 
other  to  agitate  the  surrounding  air. 

614,318.  PORTABLE  ELECTRIC  LAMP;  O.  T.  Bugg.  Jr.,  of  New  York. 
N.  Y.  App.  filed  March  15,  1898.  A  portable  electric  lamp  consisting  of 
a  single  conducting  casing  carrying  an  electric  lamp,  one  terminal  of  which 
is  in  permanent  electrical  contact  therewith;  an  interior  non-conducting 
lining  and  one  or  more  battery  cells,  one  electrode  of  which  is  connected 
to  the  conducting  casing  together  with  an  insulated  conductor  adapted  to 
be  connected  to  the  remaining  terminal  of  the  lamp,  and  a  thumb  knob 
or  switch  adapted  to  cause  the  free  end  of  said  conductor  to  bear  against 
the  remaining  terminal  of  the  lamp,   substantially  as  described. 

614,321.  TROLLEY  CONTROLLER;  J.  Dolan,  of  Dayton,  Ohio.  App.  filed 
April  23,  1898.  In  a  trolley  controller,  the  combination  with  the  trolley 
rope,  of  means  for  pulling  said  rope  down  when  the  trolley  jumps  the  wire, 
and  a  pull  cord  provided  at  its  upper  end  with  a  yoke  carrying  a  roller, 
said  rope  passing  through  the  yoke,  thereby  a  downward  pull  on  said 
cord  restores  the  rope  to  its  normal  position  after  being  pulled  down. 

614,339.  ELECTRIC  ACCUMULATOR;  F.  Pescetto,  of  Turin,  Italy.  App. 
filed  Dec.  24,  1897.  An  electrode  for  secondary  batteries  having  an  active 
mass  containing  ulmate  of  ulmin. 

614,373.  ARRANGEMENT  FOR  EXCITING  MAGNETS  OF  DYNAMO 
MACHINES;  M.  Deri,  of  Vienna,  Austria-Hungary.  App.  filed  July  27, 
1898.  In  a  dynamo  machine  having  a  commutator  armature,  a  field  mag- 
net arranged  around  the  armature  in  such  a  way  that  the  iron  of  the  mag- 
net is  equally  distributed  around  and  equidistant  from  the  armature,  there 
being  two  groups  of  excitation  coils  having  an  equal  number  of  poles,  and 
the  polar  divisions  being  displaced  mutually  through  half  a  pole  distance, 
substantially  as  described. 

614,394.  STARTING  RESISTANCE  FOR  ALTERNATING-CURRENT 
MOTORS;  E.  L.  Karl  and  F.  Kahlenberg,  of  Berlin,  Germany.  App.  filed 
Dec.  30,  1897.  The  method  of  effecting  the  control  of  alternating-current 
dynamo-electric  machines,  which  consists  in  altering  symmetrically  the  sev- 
eral groups  of  resistance  connected  in  the  individual   circuits  of  said   dy- 
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nnmo-cleclric  mnt-hine,  whereby  itA  operative  condition  is  governrd,  suh- 
Ntantially  as  dcHcribcd. 
614.404.  SICNALINr;  AI'PAUATUS;  M.  Mrntin.  Mnhlrn.  Mans.  App.  filed 
Srpl.  jH,  iKH^.  In  (I  fiiK»al-li{inHnii(tinK  HyHtrm,  n  hIkmuI  trnnHmitlcr  nl  one 
■tnlion  compriftlnK  VJirmlilc  NiKnaldrtrrntiiiinu  drviccn.  a  rccrivcr  at  n  Hccond 
MtAlinn  (fir  rrproihiclriK  ihe  KiKintt  dcierniined  at  the  firit  ntation,  circuit  con< 
nectlonn  nrid  a  device  nl  lite  recrtvinu  dtaliiin  for  coiitrnllitig  the  reception 
of  the  predetrrmjned  Higniil,  untd  device  being  ati  lo  itR  time  of  operation, 
Independent  of  the  iranAmltler. 
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OPENING  CIRCUITS  CARRYING  LARGE  POWERS  AND  HIGH  VOLTAGES. 

\\  ith  the  contintial  concentration  of  greater  and  greater  powers 
in  central  generating  stations,  the  problems  of  controlling  the  enor- 
mous electrical  loads,  especially  in  times  of  emergency,  have  become 
more  and  more  troublesome.  The  opening  of  a  circuit  carrying  a 
heavy  railway  load,  for  example,  is  accompanied  by  manifestations 
of  almost  explosive  violence,  especially  if  the  line  opened  is  very 
heavily  loaded  or  short-circuited  and  the  supply  is  derived  from  a 
bank  of  large  generators.  With  the  much  higher  voltages  obtained 
with  alternating  currents  and  the  modern  machines  of  this  type  built 
for  close  regulation,  and  consequently  able  to  give  many  times  their 
rated  load  before  their  fields  are  killed  by  the  armature  reaction, 
and  mounted  directly,  as  they  now  are,  on  the  engine  shafts,  with 
ily-wheels  weighing  many  scores  of  tons  rigidly  coupled  to  the 
rotating  part,  the  problem  of  opening  a  circuit  in  case  of  emergency 
is  no  liaht  one. 


Fuses  of  the  ordinary  lead  alloy  are  quite  out  of  the  question  for 
such  work,  and  for  very  heavy  loads  no  satisfactory  fuse  has  as  yet 
been  found.  Aluminum  is  now  coming  into  wide  use  in  such  work 
in  preference  to  the  ordinary  fusible  metal,  owing  largely  to  its 
greater  conductivity  and  consequent  reduced  cross-section  for  the 
same  load,  which  gives  a  much  smaller  amount  of  melted  or  vol- 
atilized metal,  a  higher  resistance  for  the  arc  that  tends  to  follow 
fusing,  and  less  discoloration  and  destruction  of  the  cut-out  base 
and  contacts.  Enclosed  fuses — that  is,  those  with  a  fusible  wire 
packed  in  a  powder  of  some  material  which  absorbs  the  heated 
metal  and  in  certain  cases  forms  with  it  an  insulating,  vitreous  mass, 
— are  in  some  use,  in  one  instance  on  circuits  carrying  20.000  volts. 
But  these  only  serve  for  comparatively  light  loads,  the  enormous 
concentration  of  power  on  the  cut-out  of  a  circuit  designed  with  a 
reactance  sufficiently  low  for  carrying  many  thousand  kilowatts,  in 
case  of  dead  short-circuit  with  an  ample  generating  capacity  be- 
hind it,  practically  precluding  the  use  of  anything  as  yet  designed 
in  the  nature  of  a  fuse. 


Switches  for  such  work  are  generally  made  of  the  knife-blade 
type,  with  a  quick-acting  spring-operated  break  following  the  open- 
ing of  the  main  con-tact.  The  object,  of  course,  of  a  quick-opening 
switch  is  to  break  the  arc  before  it  has  time  to  heat  its  terminals  to 
the  fusing  point,  when  the  melted  metal  would  allow  the  arc  to  per- 
sist. Its  action  greatly  assists  the  opening  of  non-inductive  circuits, 
but  it  is  dangerous  in  cases  of  high  inductance,  either  in  direct  or 
alternating  current  work.  No  sensible  engineer  would  dream  of 
operating  such  a  switch  in  the  field  circuit  of  a  shunt-wound  ma- 
chine. The  stored  energy  of  magnetization  must  find  a  vent  as  the 
field  current  dies  down,  and  the  more  rapidly  the  circuit  is  opened 
the  longer  will  be  the  arc  through  which  the  current  will  follow, 
with  a  correspondingly  higher  strain  of  the  insulation.  Somewhat 
similar  conditions  exist  in  alternating-current  circuits,  especially 
with  the  iron  of  many  transformers  or  motors  interlinked  with  the 
circuit.  A  quick  break  sets  up  high  inductive  electromotive  forces 
which,  with  the  capacity  of  underground  cables,  may,  and  often  do, 
set  up  dangerous  oscillations.  The  remedy  used  in  the  case  of  field 
circuits  is  to  shunt  the  inductive  winding  with  a  path  of  about  the 
same  resistance  before  opening  its  supply.  A  similar  procedure  in 
alternating-current  work  may  prove  valuable. 
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.The  devices  designed  during  the  last  few  years  for  breaking 
heavy  high-voltage  alternating  loads  are  quite  numerous.  The 
switches  used  on  the  great  Niagara  generators,  with  their  sixteen 
secondary  or  "follower"  breaks  of  non-arcing  metal — the  primary 
break  inserting  a  considerable  resistance — are  well  known.  With 
higher  voltages  even  these  do  not  seem  to  work  satisfactorily. 
Plunger-type  switches  are  quite  generally  used,  the  break  being  ef- 
fected in  the  middle  of  a  space  confined  by  a  chamber  of  porcelain, 
or  some  hard  wood,  such  as  lignum  vitse  or  apple  wood,  in  which 
the  heat  generated  by  the  arc  blows  the  arc  itself  out.  Another 
tj'pe,  described  in  the  article  on  another  page  on  the  Brooklyn  Edi- 
son system,  breaks  the  circuit  under  oil,  and  this  practice  seems  to 
be  finding  favor.  Even  this,  however,  with  twelve  breaks  in  the  cir- 
cuit, does  not  suffice  in  the  case  of  this  central  station,  and  an 
emergency  switch  is  provided,  consisting  of  simple  knife-blades 
shunted  by  long,  fine  copper  wires  in  fibre  tubes,  which  take  the  arc 
from  the  switch  when  it  is  opened  and  blow  themselves  into  vapor 
with  such  violence  as  to  prevent  the  continuance  of  the  arc  after 
their  own  fusing.  So-called  "tank"  switches  have  been  used  some- 
what and  always  with  great  success,  although  they  are  rather  unsci- 
entific pieces  of  apparatus.  They  consist  fundamentally  of  a  metal 
tank  holding  water,  into  which  a  long  conducting  rod,  preferably  of 
carbon,  may  be  lowered.  Touching  the  bottom  of  the  tank,  the  cir- 
cuit is  a  fairly  satisfactory  one  for  very  high  voltages,  and  may  be 
rendered  more  so  by  shunting  it  with  any  suitable  form  of  switch. 
To  open  the  Sine  this  switch  is,  of  course,  first  opened  and  the  rod 
is  raised  through  and  from  the  water.  The  resistance  of  the  water 
cuts  down  the  load  considerably  before  the  carbon  rod  leaves  its 
surface,  and  any  arc  which  follows  does  no  harm  either  to  the  rod 
or  the  water. 


this  respect,  their  transforming  efficiency  being,  of  course,  in  all 
cases  100  per  cent.,  although  that  of  cooking  apparatus  may,  by  the 
reasoning  given  above,  be  considered  o  per  cent. 


Such  clumsy  pieces  of  apparatus,  however,  cannot  be  satisfactorily 
embodied  in  automatic  circuit-breakers,  which  are  further  handi- 
capped in  alternating-current  work  by  the  unsuitable  character  of 
magnetic  blow-outs  for  this  style  of  current.  Secondary  breaks  of 
carbon,  with  a  very  wide  opening,  approaching  in  some  equipments 
now  in  service  five  or  six  feet,  seem  to  be  the  most  satisfactory  so- 
lution so  far  devised.  Air-blasts  apparently  offer  another  solution 
which,  if  tried,  has  not  as  yet  been  put  into  commercial  use,  and" 
breaking  under  oil  may  prove  as  satisfactory  for  automatic  overload 
breakers  as  for  switches,  although,  of  course,  overload  breakers,  as 
a  rule,  have  the  heavier  service  of  the  two. 


A  REQUIkEMeNT  OP  ELECTRICAL  HEATINO  APPARATUS. 

That  electrical  heating  has  a  wide  field  of  usefulness  in  spite 
o!  its  considerable  cost  per  British  thermal  unit  no  one  can  now 
deny.  There  arc  many  places  where  "the  best  is  none  too  good," 
regardless  of  expense,  and  electrical  methods  of  heating  arc  un- 
doubtedly the  best.  In  spite  also  of  its  high  cost  per  thermal  unit 
ihc  heat  so  developed  can  be  made  much  more  effective  in  local  ap- 
plicationfi  than  that  developed  by  such  a  crude  piece  of  apparatus 
as,  for  example,  a  cooking  range.  Cooking  processes,  it  should  be 
noted,  arc  not  essentially  cndothermic  and  do  not  in  themselves  re 
quire  the  delivery  of  much,  if  any,  energy.  It  is  only,  as  a  rule, 
the  waste  or  external  radiation  that  must  be  provided  for,  the  cook- 
ing rc'iuiring  simply  that  its  ingredients  be  niainlained  at  a  ccrlain 
temperature  difTerence  above  that  of  surrounding  objects.  The 
whole  secret,  therefore,  of  economy  in  electrical  cooking  is  protec- 
tion against  loss.  If  the  radiation  of  an  electrical  oven,  for  ex- 
ample, can  be  reduced  90  per  cent,  by  careful  lagging,  the  current 
necessary  for  operating  that  oven  will  be  reduced  in  the  same  pro- 
portion. KIcclrlcal  hc.Ttcrs  for  raising  ihe  fempcrnturc  of  water, 
however,  and  particularly  air  healers,  are  not  subject  to  this  poi 
lible  economy,  and  no  improvements  can  be  expected  of  them  in 


The  greatest  limitation  of  electrical  heating,  however,  is  perhaps 
the  danger  of  burnouts.  An  electrical  sad-iron  capable  of  main- 
taining its  proper  temperature  when  run  rapidly,  as  it  is  in  regular 
sgrvice,  over  moistened  cloth,  is  certain,  if  left  on  the  cloth  with 
the  current  on,  to  start  a  fire.  An  electrical  urn,  teakettle  or  cof- 
fee pot,  if  capable  of  heating  its  contents  to  the  boiling  point  in  a 
reasonable  length  of  time,  will  invariably  burn  out  if  it  boils  dry. 
If  there  is  one  thing  that  the  average  kitchen  attendant  may  be  de- 
pended upon  to  do  it  is  to  forget  to  turn  the  power  ofif.  What  is 
needed  to  prevent  accidents  under  this  condition  is  the  use  of  a  re- 
sisting element  with  a  very  high  temperature  coefficient,  and  pref- 
erably a  temperature  coeiiicient  turning  up  sharply  at  about  the 
temperature  at  which  it  is  intended  to  be  worked.  Automatic  ther- 
mostats might;  of  course,  be  incorporated,  but  are  much  more  suit- 
able for  laboratory  than  for  kitchen  work. 


In  a  recent  issue  of  "L'Eclairage  Electrique"  a  new  French  elec- 
tric heating  sj'stem  was  described,  its  chief  novelty  being  the  use 
of  silicon  rods  as  the  resisting  medium.  These  are  inclosed  in  glass 
tubes,  which  in  turn  are  exhausted  to  prevent  oxidation,  the  temper- 
ature of  the  rod  being  carried  up  to  about  700°  or  800°  C.  The 
high  specific  resistance  of  the  material  eliminates  the  necessity  of 
long  fine  wires,  and  its  ability  to  withstand  a  high  temperature  al- 
lows a  far  greater  radiation  from  the  same  area,  and  these  points 
are  considered  great  advantages.  In  this  country  we  prefer  a  con- 
siderable area  of  comparatively  low  temperature  for  air-heating 
purposes,  as  it  gives  much  gentler  currents  of  moderately  warmed 
air  in  place  of  the  fierce  draughts  of  air  higlily  heated  which  rise 
straight  to  the  cfiling  nnd  are  of  little  value.  For  the  heating  of 
liquids  the  resisting  material  should  be  in  such  intimate  contact  with 
the  liquid  surface  that  its  temperature  could  not  rise  much  above 
that  of  the  boiling  point  under  any  condition,  and  metallic  resist- 
ances will  withstand  this  temperature  just  as  well  as  more  refractory 
materials.  The  silicon  has  also  a  temperature  coefTicicnt  just  tlie 
reverse  of  what  is  needed,  its  resistance  at  800°  C.  being  only  about 
two-thirds  of  that  when  it  is  cold;  in  other  words,  the  hotter  it  gets 
the  more  power  it  takes  and  the  more  it  tends  to  still  further  in- 
crease in  temperature  and  still  further  lower  in  resistance.  Metals 
and  their  alloys  have  the  proper  tendency  in  this  respect,  although 
common  ones  do  not  possess  it  to  a  suflicicntly  great  degree  to 
make  it  of  much  service.  The  discovery  of  a  material  which  would 
and  which  possessed  the  other  reiiuircmcnts  for  this  duty  would 
be  a  v;iliial)le  one. 


Frequencies  In  England. 


The  urgent  need  for  tlic  standardization  of  frccpK'ncies  is  shown 
in  a  catalogue  recently  issued  by  the  Langdon-Davics  Electric 
Motor  Comiiany,  in  which  is  given  a  table  of  the  frcciuencies  of 
seventy-seven  ditTercnt  alternating-current  systems  in  ICngland.  The 
number  of  plants  operating  at  the  various  difTcrenl  frequencies  is 
given  below: 

Kl-Pflllt'lll-icH.  N'l     <■(      I'ljtlllH.  I'lVTllUMU'k'B.  Kit     of     I'ltllll!*. 

40 

SO 
SO  and  100 

S3 
60 

67 
68 
70 

7S 
75  lo  80 

77 


So 

.1 

13 

83 

8 

83.S 

2 

85 

I 

86 

I 

87 

r 

9° 

1 

93 

2 

100 

22 

I2S 

1 

DliLEMUER   3,    1898. 


THE    ELECXRICAIv    WORLP. 


670 


The  New  Work  of  the  Brooklyn  Edison  Company. 


HE  now  well-defined  tendency 
of  electric  lighting  work  in  the 
large  cities  is  toward  central 
generating  stations  removed 
from  the  centre  of  distribution 
to  positions  of  greater  con- 
venience, with  high-tension 
transmission  and  transforming 
sub-stations.  In  this  work  the 
Edison  Electric  Illuminating 
Company,  of  Brooklyn,  is 
recognized  as  a  leader  and  a 
pioneer  in  much  of  the  orig- 
inal development.  This  com- 
pany, which  has  now  been  ab- 
sorbed by  the  Kings  County 
Electric  Light  &  Power  Com- 
pany, recognizing  the  tend- 
ency 01  Dest  practice,  boldly  set  out  on  the  installation  of  a  6000- 
volt  high-tension  system,  with  all  the  improvements  that  would 
apparently  add  to  the  efficient  and  economical  working  of  the 
plant.  The  details  of  many  of  these  were  not  as  yet  standardized, 
and  difficulties  have  naturally  been  encountered,  with  results  that  are 
of  the  greatest  interest  to  others  contemplating  a  similar  procedure. 
There  is  given  below  a  very  brief  account  of  the  main  points  of  the 
system,  the  interesting  features  being  described  in  greater  detail. 

The  main  generating  station  is  located  at  Bay  Ridge,  and  a  fair 
idea  of  the  general  layout  can  be  obtained  by  an  examination  of 
the  accompanying  sectional  elevation  given  in  Fig.  2.  The  design 
is  intended  for  a  minimum  amount  of  attendance  and  a  maximum 


tion,  running  the  car  up  an  incline  above  a  2500-ton  bin  and  send- 
ing the  other  car  down  to  take  its  turn.  It  is  well  to  note  that  all 
auxiliaries  of  this  station  are  motor-driven  by  direct-current,  220- 
volt  motors.  From  under  the  hopper  of  this  2500-ton  bin  a  regular 
link-belt  conveyor  carries  coal  up  an  incline,  dumping  into  a 
V-shaped  pocket  (see  the  illustration)  above  the  boiler  room,  hold- 
ing about  a  three  days'  supply.  Automatic  recording  weighing 
chutes  from  this  discharge  into  horizontal  channels  along  the  boiler 
fronts  just  above  the  fire  doors,  the  coal  being  distributed  along 
these  channels  from  the  outlets  of  the  weighing  chutes  to  the  fur- 
naces by  means  of  rotating  screws.  From  these  it  drops  into  steam- 
driven  American  stokers,  this  part  of  the  equipment  being  previous- 
Iv  described  in  these  columns.*  Mixed  soft  coal  slack  and  anthra- 
cite are  burned. 

There  are  now  five  triple-drum  water-tubular  boilers  in  place, 
supplying  steam  to  the  two  main  engines.  The  smaller  of  these  is 
a  Hamilton-Corliss  cross-compound  horizontal,  with  a  750-kw  G.  E. 
three-phase,  6600-volt  generator  mounted  with  the  fly-wheel  between 
the  main  journals.  The  generator  itself  is  of  the  revolving  field  type 
and  is  protected  from  flying  oil  by  means  of  a  sheet  brass  shield  on 
the  side  toward  the  engine.  Beside  this  stands  the  larger  and  far 
more  interesting  unit,  which  at  the  time  of  its  construction  was 
one  of  the  largest  ever  built,  but  is  already  no  longer  the  standard 
for  the  rest  of  the  station,  which  will  be  equipped  with  vertical 
cross-compound  engines  of  5000  horse-power  and  3500-kw  dyna- 
mos. The  unit  now  in  service  consists  of  a  Mcintosh  &  Seymour 
horizontal  twin-tandem  compound  rated  at  3000  horse-power,  but 
with  a  large  overload  margin,  and  driving  a  G.  E.  25-cycie,  6600-volt. 
three-phase  generator  rated  at  1500  kilowatts  on  a  5  per  cent, 
regulation  drop,  but  also  with  a  large  overload  capacity  and  com- 
monly worked  at  about  2000  kilowatts. 

Near  the  high  pressure  cylinder  heads  of  this  engine  stand  two 


Fig.  i.^Three  of  the  Foir  Rotaries  in  the  Pearl  Street  St.^tion. 


economy   of  steam.     The  details   by   which   these   features  are   ob- 
tained are  given  below. 

A  coal  conveyor  is,  of  course,  used,  and  this  part  of  the  installa- 
tion contains  some  novelties.  The  coal  is  removed  from  canal 
boats  on  the  water  front  by  motor-driven  buckets  hung  from  a 
boom  on  a  movable  tower,  also  motor-driven,  these  buckets  dumping 
into  one  of  two  cars  cormccted  to  each  other  by  a  steel  wire  cable,  the 
one  under  the  discharge  bucket  when  fully  loaded  closing  a  circuit 
automatically  and  starting  up  a  motor  which  sets  the  cable  in  mo- 


small  G.  E.  single-cyfinder.  high-speed  vertical  engines  coupled  to 
direct-current  dynamos  used  temporarily  for  exciting  purposes.  Ex- 
citing current  and  power  for  the  au.xiliaries  is  also  derived  from 
two  loo-kw  Edison  multipolars  coupled  to  the  ends  of  the  shaft 
of  an  Erie  marine-type  triple-expansion  engine,  this  unit  standing 
near  a  small  auxiliary  switchboard  on  which  it  is  controlled  by 
magnetic  switches  energized  from  the  main  switchboard. 

The  engines  all  stand  at  the  west  end  of  the  station,  a  long  dis- 

•  See  Thk  E1.ECTKICAI.  World,  October  8,  1898.  page  STT. 
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tance  from  the  electrical  gallery,  which  is  at  the  extreme  east  end, 
the  intermediate  space  to  be  filled  later  by  six  generating  units. 
which  will  give  the  plant  a  capacity  of  about  34.000  horse-power, 
which  can  be  quadrupled  by  extensions  of  the  structure. 

In  the  high  basement  where  the  coming  units  will  stand  a  small 
space  is  now  occupied  by  a  loo-kw  synchronous  motor  temporarily 
coupled  to  two  bipolar  Edison  generators,  which  can  also  be  used  for 
excitation  and  auxiliary  purposes.  Further  reserve  direct  current 
for  use  instead  of  the  steam-driven  exciters  will  be  provided  by  a 
small  storage  battery  and  booster,  and  a  permanent  equipment  con- 
sisting of  two  loo-kw  synchronous  motors,  each  coupled  to  a  multi- 
polar direct-current,  generator.  In  the  rest  of  the  basement  under 
the  boilers  and  engines  are  the  various  direct-geared  motor-driven 
auxiliaries  consisting  of  boiler-feed  pumps  and  circulating  and  air 
pumps  for  the  condensers. 


tance.  There  are  in  this  station  three  bus  bars  for  each  phase  at 
each  terminal  of  the  Y  combination,  in  which  the  generator  fields  are 
connected,  one  intended  for  high,  one  for  medium  and  one  for 
low  pressure,  and  either  of  the  main  generators  may  be  connected 
to  the  buses  through  an  electro-pneumatic  oil-break  switch. 

This  switch,  which  is  shown  in  Fig.  3,  consists  of  three  pairs  of 
inverted  U-shaped  copper  strips,  the  ends  of  the  strips  entering 
contacts  mounted  under  oil  contained  in  wooden  buckets  shown  in 
the  lower  part  of  the  illustration.  There  are  two  strips  working  in 
one  bucket  at  each  corner  of  the  three-phase  circuit,  giving  four 
breaks  in  each  phase  or  twelve  breaks  altogether.  The  U-shaped 
strips  are  attached  to  and  are  lifted  by  a  cross-head  worked  by  a  pis- 
ton in  the  air  cylinder  shown  at  the  top  of  the  apparatus.  This 
piston  is  moved  by  compressed  air,  in  turn  controlled  by  three  mag- 
nets,  one  to   mechanica'lly  latch   the   switch   In   either   tlie   open   or 
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Fu;.  2.— TiiK  flKNKKATrNc  Station  in  Skction. 


riimbinK  lo  the  switchboard  gallery  a  most  bcwihlcriiiK  array  of 
''traiiKc  and  new  typcA  of  appnrntU!)  i.s  to  he  seen.  Running  along 
the  edge  III  tlic  gallery  overlooking  the  room  is  a  gron|i  of  field 
rhcostatt  and  instrumcntii  (or  indicating  and  controlling  the  direct- 
current  machines.  At  the  other  side  of  the  gallery  arc  the  main 
high-trnsion  panels,  one  bring  fitted  with  a  large  number  of  ping 
riceplaclei  and  lamps  for  synclironi/ing  work  and  a  static  vnltineler 
for  use  as  a  ground  dricrlor.  Others  have  knife  switches  fur  high- 
trnsion  work,  making  various  circuit  roinhinations,  and  still  others 
dial  (witches  for  controlling  magnetically  other  switches  at  a  di« 


diced  |)osilion  and  the  other  two  tn  operate  valves  wliich  a<lniil 
.lir  respectively  above  or  behiw  the  piston.  To  olimitiale  any  pos- 
sibility of  arcing  on  heavy  loads  two  phases  of  e.uh  of  those  switches 
arc  in  scries  with  emergency  switches,  consisting  of  knife  blades, 
such  as  those  iihown  in  Fig.  4,  shiinled  l>y  a  strand  of  l.inip  cord,  11 
inches  long,  mounted  in  a  fibre  luhe  on  cabinets  above  the  swilch- 
board  gallery.  When  the  emrrgency  switch  is  opened— as  It  is  when 
heavy  loads  or  shorts  must  be  hroken-'thc  eirciiil  is  thrown  llirnuwh 
these  (use  wires,  whicli,  owing  lo  their  small  carrying  capacily.  blow 
with  great  violence,  thus  preventing  the  an-  liiijding  across  their  ter- 
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miiials.  Tlicrc  arc  four  of  the  electro-pneumatic  switches,  one,  as  not- 
ed above,  between  eacli  of  the  niaeliines  and  the  switchboard  system, 
one  iif  the  others  lieing  a  cross-eniuu-clini;  switch  between  the  liigli- 
\iihai;e  and  the  main  bus  l)ars,  and  the  other  a  cross-connecting 
switch  betuen  ilic  h.)W-\oltage  and  tlie  main  bus  bars.  The  latter 
tw'o  give  a  means  of  simultaneously  throwing  in  the  three  phases  in 

paralleling  the  ma- 
chines. The  circuit 
from  either  one  of  the 
dynamos  —  after  pass- 
ing through  the  pneu- 
matically operated  oil 
switches  and  the 
emergency  switches 
described — runs  to  a 
set  of  what  might  be 
called  three  -  throw 
switches  on  the  face  of 
the  board,  similar  to 
those  shown  in  Fig.  4. 
Each  phase  here  has 
tlirce  blades  in  a  com- 
partment or  stall  iso- 
lated from  the  others 
by  heavy  wooden  bar- 
riers, as  shown.  The 
blades  are  not  iitted 
with  handles.  but 
merely  have  holes  into 
which  may  be  inserted 
a  hook  on  a  stick  or 
long  pole,  so  that  they 
may  be  operated  from 
a  considerable  dis- 
tance. 

The  three  blades  arc 
electrically  connected 
at  their  hinges  and 
one  of  ihcm.  v. hen  thrown  in,  connects  to  the  high-voltage  bus  bar, 
one  to  the  main  bus  and  one  to  the  low-voltage  bus  on  that  phase. 
The  outgoing  feeders  are  fed  through  similar  throw-over  arrange- 
ments. In  this  way  either  machine  and  any  feeder  can  be  connected 
with  any  one  of  the  buses,  which  in  tm-n  may  or  may  not  be  cross 
connected.  The  loads  may  be  divided  in  any  way  desired  between 
the  two  machines,  and  more  particularly  any  feeder — when  it  be- 
comes desirable  to  open  it  under  a  load — may  be  transferred  to  and 
isolated  upon  one  of  the  buses,  which  may  finally  be  cut  off  from  the 
rest  of  the  system  by  openin.g  one  of  the  electro-pneumatic  oil-break 


Fig.  3. — An  ELECrKO-PNiiUM.\Tic  Swircit. 


and  also  through  pull-away  fuses,  one  of  which  is  shown  in  I''ig.  5. 
These  consist  of  aluminum  fuse  links  held  between  apple-wood  strips 
and  attached  to  swivelled  copper  lernunals  which  by  means  of 
powerful  springs  tend  to  pull  the  ends  of  the  fuse  apart  the  instant 
it  is  softened  by  heat.  The  apple-wood  cover,  which  is  shown  to 
one  side,  has  a  hole  through  which  the  escaping  gases  blow  out 
through  the  long  tubular  fibre  chimney  which  fits  over  it.  The  whole 
thing  is  mounted  in  a  wooden  frame  and  is  attached  to  the  circuit  by 
means  of  heavy  knives  or  blades,  which  enter  clips  on  the  face  of  the 
board,  so  that  it  may  be  removed  for  re-fusing  without  danger  of 
shock  to  the  manipulator. 


Fig.  4. — The  High-Tension  Switches. 

The  switchboard  contains  several  other  features  which  appear 
strange  to  the  eyes  of  those  not  versed  in  this  particular  line  of 
work,  one  of  them  being  a  set  of  discharge  gaps,  looking  much  Iil<e 
a  number  of  darning  needles  arranged  about  the  corners  of  a  hori- 
zontal equilateral  triangle  and  pointing  toward  each  other,  with  gaps 
of  seventy-eight-hundredths  of  an  inch  between  them.  These  are 
connected  through  fuses  to  the  three  phases  of  the  circuit  and  are 
intended  to  carry  lightning  or  high-tension  oscillatory  discharges 
which  may  be  set  up  by  any  abrupt  disturbance  of  the  circuit,  such 
as  the  opening  of  a  switch,  and  thereby  save  the  insulation.     The 
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Fig.  6. — Three  ok  the  Magnetic  Switches. 


cross-connecting  switches,  thus  tivoiding  opening  any  other  type  of 
switch  under  loatl. 

The  outgoing  feeders  are  all  in  duplicate,  so  that  in  case  of  trouble 
uilli  them  no  part  of  the  system  is  shut  down.     They  arc  supplied 


direct-current  exciting  dynamos  are  not  coiuicctcd  with  main 
switches  on  this  board,  but  have  a  switchboard  of  their  own  lociteil 
near  them  in  the  other  end  of  the  station.  Tiie  switches  of  this  board 
.ire.  however,  operated  from  the  main  board,  and  to  accomplish  this 


fiom  the  switchboard  as  noted  above  throu.gli  high-tension  switches       are  magnetically  coiiirolleil.      Three  of  these  switches  arc  shown  in 
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Fig.  6.  The  main  contact  consists  of  a  large  number  ul  tliin  cupper 
leaves  which  are  pressed  against  the  beveled  ends  of  projecting  cop- 
per studs,  a  secondary  break  being  provided  on  opening  by  means 
of  carbon  contacts  spring-supported  above  the  others.  The  copper 
and  carbon  moving  parts  are  hinged  on  a  frame  carrying  the  arma- 
ture of  a  heavy  electromagnet,  the  end  of  the  horizontal  round  core 
of  which  appears  at  the  right-hand  side  of  each  switch.  By  energiz- 
ing this  the  armature  is  drawn  up  and  the  switch  closed.  To  main- 
tain it  in  its  closed  position,  however,  it  is  not  necessary  to  leave  the 
current  on  this  magnet,  as  a  long  downwardly  projecting  arm  is 
caught  by  a  trigger  at  the  lower  end  of  the  instrument.  Another 
smaller  magnet  has  its  armature  attached  to  this  trigger,  and  when 
energized  trips  the  long  arm,  allowing  the  switch  above  it  to  open  by 
a  spring  and  gravity. 

There  are  three  main  feeders  running  out  from  the  station,  con- 
sisting of  triple-conductor  lead-covered  cables  made  by  the  Standard 
Underground  Cable  Company,  with  paper  insulation  six  thirty-sec- 
onds inch  thick,  a  jute  filler  and  three-thirty-seconds  of  paper  inside 
the  one-eighth-inch  lead  sheath. 

Sl'B-STATION   A. 

The  original  station  of  the  Citizens'  Electric  Illuminating  Com- 


between  the  interlocked  driving  and  driven  spiders.  The  motors 
are  started,  of  course,  against  only  a  frictional  load,  and  sufficient 
starting  torque  is  obtained  solely  by  the  hysteresial  lag  of  the  ro- 
tating field  in  traveling  across  the  wide  pole  faces  of  the  field  mag- 
nets, thus  giving  a  sufficient  drag  to  overcome  the  slight  fricliimal 
resistance. 

To  prevent  too  great  a  rush  of  current  in  starting  there  is  con- 
nected in  the  alternating  circuit  a  set  of  three  reactance  coils 
mounted  in  a  wooden  box  under  one  of  the  couplings  between  the 
motor  and  one  of  the  dynamos.  These  three  reactive  coils  are  in 
circuit  on  starting,  and  are  short-circuited  as  the  machine  speed 
rises,  giving  sufficient  torque  to  bring  it  up  to  synchronism  when 
it  runs  for  a  moment  as  a  synchronous  motor  with  a  field  excited 
by  lagging  currents,  until  direct  current  is  turned  into  the  field 
windings  to  give  the  necessary  field  excitation. 

The  machines  are  supplied  through  the  high-tension  switchboard 
shown  at  the  extreme  left,  with  switches  on  corrugated  bases  and 
insulated  by  barriers,  and  Thomson  inclined-coil  instruments  to 
measure  the  current  flowing,  which  is  adjusted  for  a  slight  leading 
wattless  component.  The  motors  shunt  somewhat  in  time  with  the 
engine  strokes,   but   not   enough   to   cause   trouble,    the   ammeters. 


Flo.  7,— Syn'-IIROnous  Motors   Ijrivinu  Akl:  MACiirNi-.s  in  Suii-station  A. 


pany,  l»uilt  during  the  8o's  and  operated  as  an  arc-light  station 
with  Corlis!)  engines,  counlershafls  and  a  great  deal  of  leather,  is 
ni)W  the  site  of  a  9toragc--l>allcry  and  synclironous-motor  siib-sla- 
liiin.  The  main  arc-light  c'lnipment  of  lliis  station  is  shown  in 
••"ig.  7,  considting  of  seven  fieneral  Klcctric  Ciooo-volt  synchrnnotis 
motors,  each  coupled  to  two  120-ligIit  ISrush  dynamos.  These  oc- 
c-iipy  a  space  of  about  4000  square  feet  as  against  .12,000,  with  engine- 
driven  machines,  and  this  will  eventually  be  reduced  to  500  square 
feet  by  the  use  of  rectifiers. 

The  motors  are  four-polar,  and  therefore  with  25-cyclc  current 
make  "."Jo  r.  p.  m.  They  have  revolving  fields,  with  laminated 
poles,  and  an  external  slationary  armaliire  woimd  with  a  hcivily 
iniulated  three-phase  winding  diilrilmled  in  three  slots  per  pole 
per  phase.  The  motors  and  generators  are  all  mfxiuted  on  wooden 
frames,  the  construction  of  one  of  which,  at  the  extrc?nc  left  hand 
side  o(  the  picture,  is  clearly  shown,  as  there  is  no  m,-icliin('  stand 
ing  over  it.  The  motors  arc  coupled  to  the  arc-light  dynamos  by 
flexible  couplings,  with  the  ordinary  cylindrical   rubber  cushions 


wliich  are  nut  dcadbeat.  swinging  tliiiinL;li  aliniii   :i  iiuiliIit  of  llicir 
full  scale  deflection. 

This  sub-station  does  not  cont.iin  any  roljiries  or  otlui  niailiiMcs 
for  transforming  the  high-tension  current  into  direct  current  for 
ihc  three-wire  dislribuling  system,  but  does  contain  a  i4,(HH)-ani- 
pere-hour  stor,Tgc  hallcry  allachcd  U>  the  laller.  This  storage  bat- 
tery is  used  to  steady  the  load  and  to  regulate  the  voltage  on  thi< 
part  of  the  system  by  means  of  four  end-cell  switches,  two  of  which 
are  shown  in  Fig,  8.  As  is  clearly  indicated,  ihorc  arc  loin-  switches 
in  groui)s  of  two,  one  above  the  other,  two  atl.i<liiil  in  ilic  positive 
terminal  and  two  to  the  negative  terminal  of  llic  battery,  the  neu- 
tral being  connected  in  direct  without  any  swilihing  arr.ingeinents, 
l'".ach  switch  consists  of  a  large  minibcr  of  copper  leaves  or  strips. 
with  one  end  bearitig  on  the  bus  bar  in  the  foreground  and  the 
other  nn  any  one  of  a  row  nt  contacts  connected  to  the  cell  ter 
niiiials.  There  arc  two  groups  of  these  strips  in  each  switch,  one 
(orccil  downwardly  against  the  contacts  ami  bus  from  above  and 
the  other  upwardly  from  below,  and  both  attached  to  a  nut  travel- 
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Fig.  8. — Two  of  the  End-Cell  Switches. 


Fig.  g. — A  View  of  the  Battery  Switchboard  at  Sub-station  A,  Brooklyn  Edison  Company's  Plant. 
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ing  on  the  long  screw  shown.  The  screw  is  geared  to  a  small  Lun- 
dell  motor,  the  rotation  of  which  is  controlled  from  the  main  board. 
To  prevent  the  circuit  from  being  opened  m  passing  from  one  con- 
tact to  another,  and  without  short-circuiting  the  cell  connected  be- 
tween these  two  contacts,  there  is  attached  to  the  main  brushes  of 
copper  strips  a  small  auxiliary  brush,  which  is  connected  with  the 
main  brush  through  a  German  silver  strip.  This  maintains  the 
continuity  of  the  main  circuit  through  the  battery  without  forming 
a  shunt  of  too  low  resistance  about  the  single  cell. 

The  handsome  switchboard  shown  in  Fig.  9  allows  the  measure- 
ment and  control  of  the  battery  and  consequently  of  the  load  and 
voltage  of  this  part  of  the  system.  The  end-cell  switches  are  me- 
chanically connected  with  instruments  on  this  board,  showing  their 
position,  and  with  small  hand  switches  by  which  they  may  be  ad- 
vanced step  by  step  from  contact  to  contact. 

THE    FIKST    DISTRICT    STATION. 

One  of  the  most  interesting  sub-stations  is  that  on  Pearl  Street 
and  known  as  the  First  District  Station.  It  was  originally  erected 
in  1889  and  fitted  with  high-speed  engines  belted  to  Edison  bipolars 
on  the  floor  above,  this  equipment  being  later  replaced  by  multiple- 
expansion  engines  direct-coupled  to  multipolar  smooth-body  disc- 
commutator machines,  from  which  the  load  has  now  been 
taken  except  between  the  hours  of  S  and  12  1:  M-  by  a  row 
of  lour  rotary  converters  installed  beside  them  and  shown 
in  Fig.  I.  These  are  each  of  200-kw  capacity,  taking  the  25- 
cycle  current  at  about  88  volts,  three-phase,  on  three  col- 
lector rings  at  one  end  and  giving  ofi  direct  current  at  about 
IIS  volts  when  running  at  375  r.  p.  m.  The  machines  are 
notable  lor  the  heavy  commutator  as  compared  with  the 
small  amount  of  iron  in  the  magnetic  circuit,  the  actual 
length  of  the  commutator  being  considerably  greater  than 
the  active  length  of  the  armature  windings.  This  feature, 
while  it  looks  odd  to  eyes  accustomed  to  generators,  is,  of 
course,  the  proper  thing  in  rotary  converters,  owing  to  their 
absence  of  field  distortion  and  their  low  coil-heating  com- 
pared with  that  of  generating  machines  giving  the  same 
output.  In  two  rows,  each  comprising  a  three-phase  group. 
are  six  single-phase  General  Electric  air-blast  transformers, 
the  two  groups  respectively  taking  the  6000-volt  line  current 
from  two  independent  incoming  three-conductor  feeders  and 
delivering  low-tension  alternating  current  from  each  group  to 
a  three-phase  induction-regulating  transformer  (see  Fig.  10), 
consisting  of  a  group  of  three  boosting  transformers  with 
primaries  mounted  on  a  rotatable  core,  which  can  be  turned 
so  as  to  either  add  to  the  pressure  or  subtract  from  the  pres- 
sure of  the  secondary  windings  by  any  amount  up  to  a  maxi- 
mum of  71/2  per  cent.,  giving  a  15  per  cent,  range  of  adjust- 
ment. The  rotating  part  is  driven  by  a  miniature  induction 
motor  through  a  double-reduction  worm  gear,  the  control  of 


Fig 


the  motion  of  this  little  in- 
duction motor  being  ef- 
fected by  a  small  triple- 
pole  throw-over  switch  on 
the  main  switchboard.  The 
double  reduction  gear,  of 
course,  gives  a  good  lock- 
ing device  and  prevents 
the  torque  of  the  regulator 
from  moving  its  rotatable 
part.  The  switch  seen  on 
the  front  of  the  regulator  is 
designed  to  cut  out  the 
motor  at  the  limit  of  prop- 
er motion. 

The  direct-current  switch- 
board of  this  station  is  ar- 
ranged for  three  sets  of 
positive  and  negative  buses 
for  high,  low  and  medium 
pressure,  with    switches    to 


l-"iG.  12.  — The  Switches  and  Meters 
roR  FoiR  Feeders. 


tie  thciii  together  at  times  of  light 
load  and  arrangements  to  con- 
nect any  dynamo  or  rotary  to  any 
(iesired  one  of  the  three  buses. 
The  panel  for  the  four  rotaries  is 
shown  in  Fig.  II.  Each  has  one 
alternating  and  one  direct  current 
ammeter  and  three  switches,  one 
to  throw  it  in  series  with  a  fixed 
starting  resistance  and  tlie  others 
connecting  to  two  of  the  buses  re 
spectively.  One  pole  of  the  di- 
rect-current end  is  of  course  per- 
manently connected  to  the  neu- 
tral. This  panel  contains  no 
alternating  -  current  apparatus 
other  than  the  small  switches  by 
which  the  miniature  induction 
motors  controlling  the  regulators 
described  above  are  operated, 
thereby  varying  the  impressed  al- 
ternating e.  ni.  f.  on  the  rotaries  and — in  case  the  engines  are 
running — varying  the  distribution  of  the  load  or  even  reversing; 
the  -dii-ection  o(  Iraiislormation  of  the  eonvirlers,  aiul  wluii 
the  engines  arc  not  runiiiiig  varying  the  e.  m.  f.  delivered.  The 
high-tension  alltrnaling-currcnt  lines  run  through  a  board  on 
the  floor  below,  and  in  the  low-tension  loads  there  is  only  a  triple- 
pole  switch  on  a  pedestal  of  the  rotaries  at  the  colleclor-ring  end. 

A  large  number  of  low-tension  feeders  branch  from  this  hoard 
will)  ihe  usual  instruments  and  switches.  An  iiueresling  type  of 
ineaMiring  instrument  is  the  duplex  ammeter,  shown  in  Fig.  u,  the 
needles  of  the  positive  and  negative  meters  each  swinging  through 
a  (|uadranl,  llic  two  quadrants  forming  a  semi-circular  face.  Tlie 
feeder  switches  arc  reinnvable,  and  may  be  hooked  into  mie  or 
another  position,  giving  ditTercnt  voltages. 

Credit  for  llic  information  given  above,  as  well  as  for  much  of 
the  original  work  involved  in  the  apparatus  described,  is  due  Mr. 
W,  S.  Barslow,  general  manager  of  the  Kings  County  Flectric 
Uglil  &  FowcT  Co.,  and  Mr.  !•".  (i.  Sykes,  superintendent  of  stations. 


-Four  Rot.nkv  Panels. 


Dynamti  Drivinx  by  Man  I'owcr. 


I'm.    10.— OSK  Of    IIIR   InIjUCIIoN   RmlllATOKi. 


.\rcnrdinR  to  "Inrilnn  FjiginccriiiK,"  it  lian  been  propo'ied  to  niii 
dyiianio"!  fur  electric  light  purpose.'*  on  the  Indian  frontier  by  tiead- 
Miillii  operated  by  convicls. 
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The  Municipal  Electric  Lisliting  5>stems  of   Hull  and  of 
Folkestone,  England. 


current    generating    and 


NUMBER  of  interesting  British 
plants  witli  tlie  typical  features 
of  modern  English  design,  bi- 
polar dynamos,  central-valve  en- 
gines, a  high-voltage  three-wire 
distributing  system,  storage- 
battery  sub-stations,  etc.,  have 
been  described  in  recent  issues 
of  the  London  "Electrician," 
irom  which  the  following  facts 
and  illustrations  concerning  two 
of  them  have  been  taken.  The 
feature  about  both  of  these  dif- 
ferentiating them  most  widely 
from  American  practice  is  the 
combination  of  a  three-wire  dis- 
tribution w-ith  450  volts  between 
outers  and  a  high-tension  direct- 
transmitting    system. 


I^'J 


Ji-^, 
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Akgyi.f.  Street  Suh-station  Ma 


THE    HULL   MUNICIPAL   PLANT. 

The  power  is  generated  at  2250  volts  direct  current  by  bi- 
polar dynamos,  and  at  this  pressure  is  fed  to  single-armature  direct- 
current  transformers  in  sub-sta- 
tions, where  it  is  reduced  to  the 
voltage  of  the  three-wire  system. 
At  the  present  date  tliere  are 
S63  consumers  connected  to  tlic 
mains,  and  lamp  connections  ag- 
gregate 67.900.  while  no  less  than 
i6;4  miles  of  mains  have  been  laid, 
including  the  3J.4  miles  now  actu- 
ally being  laid.  The  customers 
include  a  great  variety  of  con- 
sumers, there  being,  in  addition 
to  the  ordinary  lighting  con- 
sumers, a  fairly  large  motor 
load  for  printing  and  other 
work.  We  will  now  proceed 
briefly  to  describe  the  equipment 
of  the  new  station  and  the  sub- 
stations which  have  been  recently 
erected. 

In    the   boiler    room    there    arc 
at  present  erected  two  Lancashire 

boilers,  each  30  feet  in  length  and  8  feet  in  diameter,  together  with 
a  Babcock  &  Wilcox  boiler  of  150  horse-power.  The  boilers  work 
at  150  pounds  pressure,  and  are  at  present  hand-fired.  In  conjunc- 
tion with  the  boiler  plant  there  is  a  Green  economizer,  with  motor- 
driven  scrapers.  The  feed  pumps  are  of  the  direct-acting  vertical 
type,  with  the  pump  underneath.  They  throw  their  supply  from  a 
tank  filled  with  softened  water,  a  water  softener  of  the  Pemberton 
type  being  used,  together  with  a  clarifying  or  filtering  tank  and  ap- 
paratus for  thoroughly  mixing  the  reagent  solution  with  the  water 
to  be  softened.  The  feed  supply  is  arranged  on  the  duplicate  ring- 
main  system,  similar  to  that  employed  for  the  steam  supply,  and  ar- 
ranged so  that  any  pump  can  supply  any  boiler  either  with  cold  or 
hot  water.  In  addition  to  the  feed  pumps  there  is  an  independent 
set  of  injectors.  The  water  for  the  feed,  as  well  as  the  condensing 
I)lant,  is  pumped  out  of  an  adjacent  drain  by  means  of  two  motor- 
driven  centrifugal  pumps,  and  is  discharged  into  a  large  overhead 
lank  of  29,120  gallons  capacity.  From  this  tank  the  water  is  sup- 
Iilied  to  the  two  ejector  condensers  through  a  12-inch  pipe.  The 
exh.-inst  from  the  engines  can  be  turned  either  into  the  condensers 
or  into  ;in  almospliere  jjijie  of  15. inch  diameter  which  runs  along 
under  the  iloor  and  is  carried  upward  outside  the  building.  The 
steam  ring  consists  of  two  p,-irallel  lines  of  8-inch  wrought-iron 
solid-drawn  pipe,  with  welded  llanges  resting  on  cast-iron  chairs 
behind  and  abo\  e  the  boilers  and  connected  at  the  ends  with  copper 
U-bends  of  tlie  same  size  as  the  pipe.  Into  this  ring  each  boiler 
feeds  by  a  separate  cojjper  pii)e  bent  into  an  S  shape  so  as  to  avoid 
shams  due  to  expansion.  The  standpipes  are  each  provided  with 
a  complete  set  of  valves,  enabling  each  boiler  to  be  used  independ- 
ently, an  arrangement  which  is  also  applied  to  the  engines  running 


olT  the  ring  mains.     The  plane  of  the  ring    is  inclined  downward 
toward  the  boilers,  and  it  is  drained  at  two  points  by  steam  traps. 

In  the  machine  room  there  is  erected  a  higli  and  low  pressure  con- 
tinuous-current plant,  having  an  aggregate  capacity  at  present  of 
456  kilowatts.  The  low-pressure  plant  consists  of  two  Willans  en- 
gines, each  indicating  100  horse-power  under  140  pounds  steam 
pressure.  These  engines  run  at  450  r.  p.  m.,  and  arc  coupled  direct 
to  l)ipolar  dynamos,  each  giving  130  amperes  at  300  volts.  These 
machines  are  for  the  supply  of  nearby  consumers,  also  for  the  jjump 
and  economizer  motors  in  the  plant.  A  motor  generator  is  also  in- 
stalled in  the  building,  and  is  used  lor  balancing  purposes  or  for 
supplying  light  loads  in  conjunction  with  the  battery.  The  high- 
pressure  plant  consists  of  two  Willans  engines,  each  capable  of 
developing  360  horse-power  at  the  same  pressure  when  running  at 
350  r.  p.  m.  These  are  coupled  to  bipolar  dynamos,  each  giving 
90  amperes  at  2250  volts.  These  generators  are  separately  excited 
from  the  225-volt  circuit.  The  armatures  of  these  mtichines  are 
wound  on  the  Eickemeyer  principle.  All  the  engines  are  fitted  with 
Messrs.  Willans  and  Robinson's  automatic  expansion  gear,  and  a 
separate  condenser  is  provided  for  each  engine,  the  condensers  be- 
ing of  the  Korting  ejector  pattern,  and  arrangements  are  made  so 
that  each  set  can  be  run  either  condensing  or  non-condensing,  as 
required.  A  lo-ton  hand-power  traveling  crane  spans  the  engine 
room. 

The  switchboard  equipment  consists  of  two  separate  boards  for 
the   high   and   low-pressure   plant,   respectively.     These   have   been 

made  as  nearly  as  possible  fire- 
proof, being  composed  of  i^-inch 
slate  slabs  mounted  on  iron  frame- 
works. Tlie  low-tension  board 
contains  two  dynamo  panels,  one 
battery  panel,  two  feeder  panels, 
one  Board  of  Trade  panel,  one 
motor-generator  panel,  and  one 
works  distribution  panel.  Each  dy- 
namo panel  is  fitted  with  a  Wes- 
ton ammeter  and  voltmeter,  a  d.  p. 
switch  with  over  and  under  load 
release,  a  throw-over  main  switch 
and  field  regulating  switches.  The 
battery  is  placed  on  one  side  of 
thethree-wire  system. and  eighteen 
regulating  or  end  cells  are  con- 
nected to  the  switchboard.  All  mo- 
tors, lights,  etc.,  in  the  works  are 
connected  to  throw-over  switches 
on  the  works  distribution  panel,  so 
as  to  enable  them  to  be  run  from 
either  side  of  the  system.  Thomson-Houston  wattmeters  are  in- 
stalled in  the  low-tension  feeders  both  here  and  at  the  sub-stations, 
so  that  all  current  delivered  to  the  distributing  mains  is  metered. 

The  high-tension  switchboard  contains  two  dynamo  panels,  one 
Board  of  Trade  panel  and  six  feeder  panels,  and  four  spare  panels 
for  extensions  are  provided.     Each  dynamo  panel  contains  a  Wes- 
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ton  ammeter,  a  Kelvin  voltmeter,  a  d.  p.  switch  with  over  and  under 
load  release  and  field  regulating  switches.  The  dynamos  are  con- 
nected by  the  d.  p.  switches  to  the  high-tension  bus  bars,  from 
which  the  feeders  are  tapped.  The  feeder  panels  each  contain  a 
Weston  ammeter  and  voltmeter,  a  d.  p.  switch  with  maximum  cut- 
out, and  transformer,  starting  and  regulating  switches.  The  volt- 
meters on  the  feeder  panels  are  connected  to  the  feeding  points  on 
the  low-tension  mains,  and  the  pilot  wires  are  connected  to  them 
via  the  operating  coil  of  a  long-range  switch  on  each  transformer. 
By  short-circuiting  the  voltmeter  about  five  amperes  is  made  to  pass 
through  this  coil,  and  the  long-range  switch  is  actuated,  connect- 
ing a  transformer  to  that  particular  feeding  point.  A  repetition  of 
the  process  throws  the  switch  into  the  "off"  position. 

The  battery  room  contains  126  Pritchett  and  Gold  ii-plate  cells 
in  glass  boxes.  The  capacity  of  this  battery  is  300  ampere  hours 
at  22s  volts. 

There  are  at  present  two  sub-stations,  one  at  Albion  Street  and 
one  at  Argyle  Street.  The  building  at  Albion  Street  was  specially 
designed  for  the  purpose,  and  contains  two  90-kw  direct-current 
transformers  and  a  motor  generator.  Room  for  an  extension  of  the 
plant  is  provided. 

At  Argyle  Street  four  railway  arches  have  been  utilized,  two  of 
which  are  used  as  stores  for  the  outdoor  department,  one  as  a  bat- 
tery room  and  one  as  a  transformer  chamber.  (See  page  585.)  In 
the  battery  arch  there  are  240  Pritchett  and  Gold  cells  similar  to 
those  at  the  generating  works.  These  are  charged  in  three  sets  of 
8c  cells  each  od  the  distributing  mains,  and  are  discharged  in  two 
sets  of  120  cells.  The  switchboard  is  situated  in  the  transformer  arch, 
where  there  are  two  90-kw  and  two  45-kw  machines,  with  the  neces- 
sary switches,  etc.  The  90-kw  transformers  are  wound  for  a  step- 
down  from  2250  to  450  volts,  and  the  two  smaller  transformers  are 
wound  from  2250  to  225  volts.  The  90-kw  transformers  at  Albion 
Street  supply  a  portion  of  the  old  network,  and  are  wound  for  2250 
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to  225  volts,  the  motor  generator  forming  a  connecting  link  between 
the  old  220-volt  three-wire  and  the  new  440-volt  three-wire  net- 
works. The  transformer  armatures  are  of  Messrs.  Parker's  usual 
tj-pe,  with  high  and  low-tension  winding  on  the  same  core  and  with 
a  commutator  at  each  end.  They  are  "Eickemeyer"  wound,  with  an 
earthed  metallic  shield  between  high  and  low  tension  windings. 
The  lubrication  is  by  a  force  pump  on  each  bearing,  and  the  ma- 
chines can  be  run  for  long  periods  without  attention. 


The  mains  extensions  have  been  carried  out  by  Messrs.  Siemens 
Brothers  &  Co.,  and  consist  of  six  high-tension  circuits  running 
from  the  generating  station  in  Sculcoates  Lane  to  the  two  sub-sta- 
tions, and  low-tension  feeders  running  from  the  generating  station 
and  these  sub-stations  to  various  points  in  an  extensive  network  of 
distributing  mains.  The  high-tension  feeders,  pilot  and  telephone 
wires  are  drawn  into  Doulton  stoneware  conduits.  These  conduits 
are  made  in  3-foot  lengths,  and  are  jointed  by  means  of  stoneware 
cradles  with  Portland  cement.  Manholes  built  of  brickwork  on  con- 
crete foundations  are  provided  at  all  corners  and  bends  and  where 
otherwise  necessary,  and  are  provided  with  cast-iron  frames  and 
covers,  and  ventilated  by  means  of  stoneware  pipes  connected  to  a 
small  ventilator  frame.  The  high-tension  feeders  (of  which  about 
17.000  yards  have  been  laid)  are  0.06  square  inch  and  O.03  square 
inch  sectional  area,  concentric,  insulated  with  impregnated  fibrous 
material,  lead-covered  and  externally  taped  and  compounded.  The 
low-tension  feeders  consist  of  about  4600  yards  of  0.5  square  inch 
concentric  lead-covered  cable,  armored  with  two  layers  of  0.05 
inch  hoop-iron,  and  laid  direct  in  the  ground.  Three  9  and  12  con- 
ductor pilot  cables  are  laid  alongside  the  feeders,  and  a  4-conductor 
"dry  core"  (air-space)  telephone  cable  permits  of 
communication  between  the  generating  and  sub- 
stations. 

About  24,000  yards  of  mains  have  been  laid  of 
the  friple-corc,  impregnated-fibre  insulated,  lead- 
covorcd  and  armored  type,  the  positive  and  nega- 
tive conductors  being  0.15  square  inch  in  section. 
The  advantages  of  this  class  of  distributing  main 
lor  three-wire  systems  arc  now  universally  recog- 
rized.  It  combines  flexibility  with  facility  of  joint- 
ing, the  service  and  other  boxes  employed  being  of 
a  much  simpler  construction  than  those  for  triple 
concentric   mains. 

The  straight  joints  arc  made  in  cast-iron  bo.xes 
in  two  halves  bolted  together.  The  internal  fittings 
consist  of  copper  sleeves  and  sockets  for  sw-eating 
the  conductors  into,  and  are  embedded  in  the  hard- 
setting  insulating  compound  with  which  the  boxes 
arc  filled,  .\bout  sixty  disconnecting  boxes,  both 
thrcc-way  and  four-way  patterns,  have  been  in- 
serted in  the  network,  and  allow  of  any  section 
of  the  mains  being  rapidly  cut  out  or  disconnected 
for  testing   purposes. 

The   internal   fittings  of  these  boxes  arc   so  ar 
ranged  that  cither  disconnecting  copper  links  or  fuses  can  be  used. 
They  are  set  in  brick  pits,  with  manhole  frame*  and  covers  of  sim- 
ilar con'.truction  to  the  draw  boxes. 

The  service  cables  arc  of  the  twin  pattern,  inflia  rubber  insulated, 
lead  covered  and  armored,  and  arc  connected  to  the  mains  through 
ca>l-iron  T  boxes.  All  the  cables,  before  and  after  laying,  were 
subjected  1(1  exhaustive  tests  with  satisfarlnry  result'. 


THE    FOLKESTONE    WORKS. 

The  buildings  are  entirely  of 
fireproof  material,  the  roof  be- 
ing constructed  of  steel,  slate 
and  glass.  The  slates  are  fas- 
tened to  the  angle  iron  purlins 
by  lead  clips,  and  expanded 
steel  lathing,  plastered,  is  at- 
tached to  the  inside  of  the  en- 
gine-room roof.  The  cast-iron 
water  tank  over  the  coal  bunk- 
ers has  a  capacity  of  17,500 
gallons.  The  chimney  is  150 
feet  high,  and  its  area  at  the 
narrowest  part  is  49  square 
feet;  it  is  lined  w'ith  firebrick 
to  about  50  feet.  It  is  in- 
teresting to  note  that  the 
chimney  was  built  from  the 
inside,  an  electric  motor  being 

employed  to  drive  the  winch  (through  ordinary  belting  and  friction 
gear)  used  for  lifting  the  workmen  and  the  materials. 

The  boiler-house  is  at  present  etiuipped  with  three  marine-type 
boilers  14  feet  long  by  8  feet  diameter,  w'ith  space  for  two  more  if 
required.  As  the  water  is  very  hard,  an  exl\aust  "heater  detarto- 
riser"  of  Mr.  Williain  Boby's  make  is  employed.  This  is  capable 
of  dealing  with  12,000  pounds  of  water  per  hour.  The  water  enters 
at  the  top  and  flows  downward  till  it  reaches  the  suction  pipe  of  the 
feed  pumps,  which  it  enters  at  a  boiling  temperature.  The  appa- 
ratus consists  of  a  number  of  circular  trays  set  one  upon  another 
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so  as  to  form  a  column.  F-aoh  tray  is  always  nearly  full  of  water, 
and  the  exhaust  steam  from  the  engines,  entering  near  the  bntlom 
of  the  apparatus,  bubbles  through  the  water,  raising  it  to  boiling 
temperature,  while  the  amount  of  hack  pressure  caused  in  the  ex- 
haust pipe  is  said  to  amount  only  to  a  few  inches  on  the  water 
gauge.  The  heating  of  the  water  causes  the  carbonaios  of  lime  t<> 
be  deposited,  and  the  sulphates  arc  dealt  with  by  means  nf  a  small 
jiuiiiunl  of  common  soda  solution,  which  is  automatically  iiijecled  at 
ihe  lop  of  llie  delarloriser,  in  exact  proportion  to  the  anmuiit  of  wa- 
ler  passing  Ihrongli  llic  machine.  No  allcmpl  is  made  In  reninvo 
I  he  seilinicnt  by  blowing  oul.  but  when  cleaning  is  re<|iiired  iho 
(rays  are  lifted  down  and  cleaned— a  by  no  means  lengthy  opera- 
lion,  as  the  deposit,  though  rompacl,  is  soft.  As  there  is  practically 
no  pressure  in  any  part  of  the  apparatus  when  at  work,  the  joints 
are  inaile  by  (he  weight  o[  (he  parts  without  bolting  by  simply  em- 
ployitiK  ordinary  glazier's  pu((y.  The  apparatus  is  s(ated  (o  recluie 
till-  liari|iu-«s  of  (he  wa(er  to  in)(  exceeditig  three  grains  per  gallon, 
and  it  possesses  (lir  advantage  that  its  efficir.noy  as  a  healer  does 
lint  diminish  as  loarl  is  added  (o  (he  plant.  The  wa(cr  is  fed  by  two 
ihicr  (brow  pnini)s  with  gini mrlal  plungers,  driven  by  bipolar 
•.hunt  nioliir<.  The  pinups  will  deliver  u.nofi  poumii  of  wali-r  per 
lionr  when  riinniiiK  at  .1.1  r.  p.  ni.,  this  low  speed  being  allaiiud  liy 
the  Use  of  flouble  rrdiirtion  Rear  with  r.iw  hide  tcclli  lo  Ih-'  piiiinhv 
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View  of  the  Boiler  Room  of  the  Folkestone  Central  Station. 
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Switching  apparatus  is  provided  to  allow  a  supply  of  210  or  420^^15^  switches  are  provided  for  the  purpose  of  exciting  the  field  of  the 


volts,  thus  giving  two  speeds,  and  further  regulation  of  the  speed  is 
obtained  by  inserting  resistance  in  the  field  and  armature  circuits 
of  the  motors.  The  feed  piping  is  arranged  in  duplicate  with  two 
connections  to  each  boiler,  with  the  requisite  number  of  valves  to 
isolate  any  pump  or  any  portion  of  the  piping  in  case  of  failure. 
The  pumps  can  either  be  supplied  with  cold  water  from  the  supply 
tank  or  with  hot  water  from  the  feed  heater. 

The  usual  ring  raain_system  is  used  to  supply  the  engines.  The 
mains  are  of  7-inch  steel  with  copper  bends,  with  5-inch  steel  con- 
nections to  the  boiler  and  25^-inch  and  3j4-inch  copper  connections 
to  the  engines.  The  main  piping  is  drained  at  the  ends  of  the  ring 
to  Geipel  steam  traps,  and  connections  for  drains  are  also  fitted  at 
the  foot  of  the  separators  on  the  engine  beds  to  similar  drains. 
Steam  being  continually  connected  to  these  separators,  dry  steam  is 
alwajs  available  for  starting  up  any  engine. 

A  good  view  of  the  engine  room  is  given  in  one  of  the  illustra- 
tions. Three  generating  sets  are  installed  at  present,  one  of  246 
horse-power  and  the  other  two  120  horse-power,  when  running  at 
.375  and  480  r.  p.  m.  respectively,  with  steam  at  140  pounds  at  the 
stop  valve.  All  are  of  the  Peache  tj'pe  coupled  to  Parker  dynamos. 
They  are  single-acting,  three-crank,  six-cylinder  engines,  and  run 
very  silently.  There  appears  to  be  nothing  exceptional  in  the  con- 
struction of  the  dynamos.  They  are  of  Messrs.  Parker's  two-pole 
type,  with  steel  magnets  and  Eickemeyer  windings,  designed  to  give 


boosters  and  short-circuiting  them  immediately  the  circuit  is 
broken,  thereby  preventing  an  abnormal  rise  of  pressure  in  their 
windings.  The  remaining  double-pole  switch  is  for  starting  the 
balancer,  and  it  is  interlocked  with  a  resistance  switch.  On  the  up- 
per part  of  this  panel  are  the  battery  ammeters,  the  middle-wire 
ammeters  and  the  zero  indicators,  for  putting  the  dynamos  or 
boosters  in  parallel.  These  zero  indicators,  w^hich  are  of  the  Kelvin 
type,  are  really  low-reading  voltmeters,  but  they  are  designed  to 
withstand  high  pressures,  and  have  their  zeros  in  the  middle  of  the 
scale.  They  are  connected  to  the  poles  of  the  switch  it  is  desired 
to  close,  and  when  the  indication  is  zero  it  is  known  that  the  two 
machines  are  at  the  same  pressure,  and  the  attendant  can  close  the 
switch.     This  forms  a  simple  and  effective  method  of  paralleling. 

It  will  be  noticed  that,  with  the  exception  of  the  zero  indicators, 
there  are  no  voltmeters  on  the  switchboard.  The  only  voltmeters 
employed  are  those  on  the  left-hand  wall  of  the  engine  room.  They 
are  electro-static  voltmeters  of  the  standard  Kelvin  engine-room 
type,  and  are  connected  at  the  ends  of  the  pilot  wires  from  the  feed- 
ing points.  The  large,  open  scales  are  visible  from  every  part  of 
the  engine  room.  Thomson-Houston  meters  are  fitted  on  each  dy- 
namo circuit,  and  Aron  meters,  with  ^Idler's  single-dial  attachment, 
are  used  for  the  accumulators.  These  latter  are  230  cells  in  glass 
boxes  erected  on  wooden  stands  in  two  tiers.  They  are  guaranteed 
to  give  a  discharge  of  80  amperes  for  9  hours  or  119  amperes  for  4. 
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from  420  to  460  volts'  prcs.surc.  and  to  be  connected  across  the 
outers  of  the  thrcc-wirc  sy.stem:  the  smaller  ones  give  160  amperes, 
and  the  larger  onc.i  3R0  amperes.  The  booster  and  balancer  set  is 
jilso  of  Messrs,  Parker's  make.  There  is  an  8-ton  overhead  crane 
iravclinK  the  whole  IcnRlli  of  the  engine  room. 

The  switchboard  i*  made  o(  tnaniellod  slate  supported  on  a  steel 
frame  with  a  wooden  monldinjj  round  the  ed^e.  .\s  iisiLiI  the  three 
panels  arc  for  each  of  ihc  three  wires.  The  feeders  arc  hrounht  in 
at  the  lop  of  the  hoard  throuKh  doublc-jiolc  fuses  to  the  ammeters 
and  thence  to  alternate  vertical  bar»  on  the  back  of  the  board.  The 
dynamos  arc  connected,  on  one  side  Ihrmigh  Siemens  minimum 
ctit-oiits,  and  on  the  other  side  throtiKh  ammeters,  to  Ihc  rcmainiiiK 
four  pairs  of  vertical  bars,  and  the  connections  arc  made  throuKh 
thfr  hr«ri/onlal  bus  bars  at  ihc  back  of  the  board  by  means  of  brass 
p''  d  into  the  holes  runninK  ihrouRh  Irotn  the  front.     As 

all-  d,  the  dynamos  arc  not  directly  connected  to  the  ecu- 

Ital  panel  of  the  board,  to  which  Ihc  mi<ldlc  wire  of  ihc  feeders  and 
the  centre  cells  of  ihc  sloraKc  battery  and  the  "booslcr"  connections 
are  brought.  On  this  panel  is  a  14-way  rcKulating  or  end-cell 
switch  tor  each  side  of  the  battery,  and  a  throw-over  switch,  by 
means  of  which  the  cells  arc  connected  either  directly  lo  the  bus 
bars  or  to  the  armature/of    the    hooslcr.    Two    other  throw-over 


The  supply  is  at  210  volts  at  the  consumers'  lamps,  and  the  arc 
lamps  are  connected  in  series  of  eight  across  the  420-volt  maiu^. 
Owing  to  the  dislancc  of  the  station  from  the  centre  of  the  supply 
area,  the  feeders  and  dislrilnilion  mains  are  a  very  important  feature 
of  the  .system.  The  cables  arc  insulaled  with  iniproKnatod  jute,  lead- 
covered  and  armored,  and  laid  directly  in  the  ground.  Tarred 
boards  are  laid  over  them  for  prolection  from  workmen  who  may 
be  niakiuK  excavations  in  the  neighborhood  at  some  future  lime. 
The  feeders  arc  triple  concentric,  with  heavy  lead-coveriiiR  and 
slcel-lape  armoring,  being  connected  to  the  distributing  network  at 
large  feeder  boxes.  The  pilot  wires  are  three-conductor  Icad- 
sheathed  steel-laped  cables  laid  in  the  same  trench  as  the  feeders. 
Three  core,  in  preference  to  triple  concentric  cables,  have  also  been 
used  for  the  mains,  owing  to  greater  convenience  in  connecting  the 
house  services.  The  .section  of  the  neutral  wire  of  the  feeders  is 
half  that  of  the  others.  Sixlycighl  arc  lamps  arc  being  creeled  at 
present.  They  lake  a  current  of  10  amperes  and  burn  for  fourteen 
hours  with  single  carbons.  On  each  post  are  two  incandescent 
lamps  of  35  candle  power  for  use  alter  ii:,io  p.  m.  The  circuits  of 
the  arc  and  incandcsceni,  lamps  arc  connected  lo  main  circuits 
lapped  from  the  network  boxes  by  means  of  four-core  non-hydro- 
scopic  cable,  which  in  lead  sheathed  aiirl  ■.tirl  arnu>rcd.  two  of  Ihcsc 
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wires  being  for  the  arc  lamps  and  two  for  the  incandescent.  The 
designs  of  the  posts  selected  by  the  corporation  have  very  small 
chambers  in  their  bases,  so  that  there  is  only  room  for  the  isolating 
switches  and  substitutional  resistances  in  them.  The  circuit 
switches  and  resistances  are  contained  in  pillar-boxes  similar  in  ap- 
pearance to  those  frequently  used  for  the  line  switches  of  a  tramway 
system.  There  are  five  of  these  switch  pillars,  each  arranged  for 
three  circuits. 

The  Work  of  the  American   Institute  Committee  on 
Co-operative  Research. 


The  committee  appointed  by  the  American  Institute  of  Electri- 
cal Engineers  to  suggest  problems  for  research  on  the  part  of  sci- 
entific schools  and  to  co-ordinate  the  results  obtained  has  suggest- 
ed the  list  of  subjects  given  below,  which  will  certainly  be  valuable 
to  the  heads  of  the  electrical  departments  in  the  various  technical 
schools,  with  results  which  should  be  of  great  importance  in  the  ad- 
vancement of  the  science: 

(l)  The  eflfect  of  sustained  high  temperature  upon  the  insulation 
resistance  of  dielectrics. 


(11)  The  analysis  of  dielectric  losses  between  parallel  copper 
wires  maintained  at  high  e.  m.  f.;  (l)  alternating  and  (2)  continu- 
ous, into  component  parts,  such  as  chemical,  electrical  and  me- 
chanical. 

(12)  The  influence  of  wave  form  of  alternating  e.  m,  f.  upon  the 
dielectric  strength  of  dielectrics. 

(13)  The  influence  of  wave  form  of  alternating  e.  m.  f.  upon  the 
sparking  distance  between  needle-points  in  air. 

(14)  The  influence  of  the  room  temperature  upon  the  tempera- 
ture elevation  of  dynamo  machines  under  a  given  load,  as  com- 
fiuted  from  their  increase  in  resistance  under  load.  (Sec.  32,  Pre- 
liminary Report  of  Standardizing  Committee  to  American  Institute 
of  Electrical   Engineers.     June,   1898.) 

(15)  The  distribution  of  temperature  elevation  in  field  coils  of 
dynamo  machines  as  dependent  upon  their  form  and  dimensions. 

(16)  The  relations  between  the  "load  loss"  and  "short-circuit 
core  loss"  of  an  alternator.  (This  has  reference  to  Par.  i6d,  A.  I. 
E.  E.    Preliminary  Report  on  Standardization,  June,  1898.) 

(17)  The  counter  e.  m.  f.  of  electrolytic  deposition  cells  at  poten- 
tial differences  ranging  between  the  maximum  polarization  voltage 
and  zero. 
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View  of  Switchboard  .\t  the  Folkestone  Central  Station. 


(2)  The  influence  of  sustained  high  temperature  upon  the  dielec- 
tric strength  of  insulating  materials. 

(3)  The  influence  of  sustained  high  temperature  upon  the  hyslcr- 
etic  coefticient  of  commercial  iron. 

(4)  The  influence  of  chemical  impurities  in  iron  or  steel  upon  the 
hysteretic  coefticient. 

(5)  The  hysteretic  coefiicicnt  of  magnetic  alloys. 

(6)  The  temperature  coefficient  of  resistivity  in  commercial  cop- 
per wires. 

(7)  The  temperature  coefficient  of  resistivity  in  commercial  alu- 
minum wire. 

(8)  The  temperature  cocflicicnt  cii  resistivity  in  alloys  commer- 
cially employed.  (It  is  desirable  lo  include  analysis  of  the  alloys 
tested  as  well  as  their  physical  properties.) 

(9)  The  highest  conductivity  obtainable  in  copper  wire  at  any 
standard  temperature. 

(10)  The  highest  conductivity  ol)laiiiable  in  alumlnmn  wires  at 
any  standard  temperature. 


(18)  The  seat  of  the  increased  counter  e.  m.  f.  in  storage  cells 
during  rapid  discharge. 

(19)  The  magnetic  properties  of  alloys  containing  iron,  nickel 
and  cobalt. 

(20)  The  magnetic  restivity  of  powerfully  twisted  iron  and  steel 
wires,  or  of  magnets  composed  of  such  twisted  wires. 

(21)  The  permeability  of  magnetic  materials  at  low  values  of 
magnetizing  force. 

(22)  The  dielectric  strength  of  different  substances  employed  for 
insulating  at  different  frequencies  of  alternation. 

(23)  The  influence  of  very  high  frequencies  of  alternation  upon 
the  sparking  distance  between  needle-points  in  air.  (The  highest 
attainable  frequencies  preferred.) 

(24)  The  dielectric  strength  of  vapors  of  different  substances. 

(25)  Influenfe  of  wave  form  ut)on  efficiency  of  converters. 

(26)  The  influence  of  magnetic  field  upon  clcctrolytically  depos- 
ited bismuth. 

(27)  The  conditions  giving  rise  to  sparking  at  comnuitators. 
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High  Voltage  Power  Transmission— II.* 

BY    CHAS.    F.    SCOTT. 

The  wave  for  no  load  and  for  both  conditions  of  load  is  given  in 
Fig.  10.  The  current  taken  by  the  two  circuits  in  multiple  is  twice 
that  to  a  single  circuit.  The  variation  from  a  straight  line  in  one 
of  the  current  curves  is  due  to  a  change  in  wave  form  as  the  voltage 
is  increased.  The  loss  for  the  two  circuits  in  multiple  is  about  twice 
as  great  as  for  one  circuit  at  low  voltages,  but  it  is  less  than  that  for 
one  circuit  at  high  voltages.  Referring  now  to  the  wave  form  taken 
at  high  voltage,  it  is  seen  that  the  wave  form  for  the  two  circuits  in 
'multiple  has  a  lower  maximum  than  that  for  one  circuit  alone.  The 
reduced  loss  on  the  two  circuits  is  undoubtedly  due  to  the  different 


wave  at  no  load  and  is  greatly  distorted  when  supplying  a  leading 
current.  In  the  no-load  wave  the  value  of  the  fundamental  is  72.5 
per  cent.;  the  third  harmonic  21.6  per  cent.;  the  fifth  harmonic  4.8 
per  cent.  The  corresponding  loss  is  given  in  Curve  i,  Fig.  g.  The 
distorted  wave  makes  the  Thomson  wattmeter  read  too  high. 

OTHER   OBSERVATIONS   ANIJ    TESTS. 

"A  series  of  observations  were  taken,  extending  over  a  period  of 
thirty-three  days,  to  determine  whether  there  was  any  connection 
between  the  loss  occurring  on  the  lines  and  the  variations  in 
weather  conditions.  Three  readings  were  taken  each  day.  They 
were,  in  addition  to  the  wattmeter  readings,  readings  for  barometric 
pressure,  temperature,  humidity,  wind  direction  and  wind  velocity. 
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w;ivc  form  when  both  circuits  were  connected.  The  distortion  of 
the  wave  form  is  due  to  the  reaction  wliich  the  lcadin«  currenl  pro- 
(luccn  in  the  generator  and  transforming  apparatus. 

Wave  form*  were  also  taken  on  the  slotted  armature  kivIiik  60 
cycles.  The  wave  forms  are  ({Ivcn  in  V'xk.  11.  The  conditions  arc 
similar  to  those  just  described,  in  that  a  sinRle  circuit  produces  a 
wave  havinK  a  much  higher  maximum  than  that  produced  when 
two  circuits  arc  run  in  multiple,  The  losses  fwhich  arc  not  sh<»wM) 
l)car  the  same  Kcnrral  rrl.iiinn  as  thai  in  the  last  case,  namely,  ih' 
loss  with  two  circuits  is  Rr'''''''  •T  l"w  vollaRc  and  at  the  high  volt 
age  is  less  than  that  on  a  y\\\\i\e  circuit. 

A  wave  form  was  taken  upon  the  toothed  armature  hoth  at  no 

load  and  also  when  supplying  current  to  one  of  the  circuits.    These 

'  V\tt,.   12.     This  wave  differs  radically   from   a   sine 

1   btfore  th»  American    In.lilulc  ol   Electrical    Rnuiii.'i' 

Omalia.  Ju'>t.  'V-  ConllnueiJ  from  prcrlous  Imiio. 


The  weather  ()brtervatiun.>>  were  liiken  .sinuiUanociusly  .it  .\mes  ami 
ihe  KiuK,  using  sets  of  wealher  instruments  furnished  by  the  LIniled 
.Slates  Weather  Hineau.  The  raiine  of  these  observations  is  slmwii 
in  a  table  given  below,  in  which  maximuiu  :nnl  niiniminn  refer  Id 
the  maximum  and  minimum  results  obtained  at  any  lime  diniiiK  Ibc 
ibirly-lhrcc  days  over  which  the  measurements  exlende.I: 
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"If  there  was  any  variation  in  the  loss  on  the  hnes  for  this  range 
of  weather  conditions,  it  was  so  small  as  to  be  inappreciable.  The 
results  of  all  measurements  taken  during  this  work  seem  to  con- 
firm the  fact  that  the  only  weather  condition  whatsoever  which 
affects  the  loss  to  any  practical  extent  is  that  of  precipitation.  The 
loss  seems  to  bear  some  relation  to  the  size  of  the  particles  precipi- 
tated, being  greater  for  a  fall  of  snow  in  which  the  flakes  are  large 
than  one  in  which  the  tfakes  are  small. 

"In  the  power  transformers  used  the  series  reactance  was  com- 
paratively small  because  of  the  subdivision  of  the  coils.  A  change 
in  the  condition  on  the  line  as  regards  loss  occurred  when  the 
Weston  wattmeter  was  placed  in  circuit.  This  was  detected  by 
measurement  upon  the  Thomson  wattmeter,  both  when  the  Weston 
wattmeter  was  in  circuit  and  when  it  was  not.  Moreover,  the  lines 
hiss  when  the  voltage  is  55,500  and  the  Weston  wattmeter  is  out 
of  circuit,  but  when  the  Weston  wattmeter  is  thrown  into  circuit 
the  hissing  ceases,  although  the  voltage  rises  to  57,700.  The  hissing 
sound  is  a  characteristic  of  high-voltage  lines  and  begins  at  the 
bend  in  the  loss  curves.  It  always  accompanies  luminosity  of  the 
lines. 

"Along  with  this  change  there  was  another  phenomenon  not 
previously  mentioned.  This  was  a  discharge  which  took  place  from 
time  to  time  between  the  terminals  of  individual  choke-coils.  The 
discharge  would  occur  sometimes  between  the  terminals  of  one 
choke-coil  and  sometimes  simultaneously  on  two  or  three  of 
the  choke-coils.  These  discharges  made  considerable  noise, 
sounding  very  much  like  a  pistol  shot,  and  could  be  heard  at  a 
considerable  distance  from  the  transformer  house.  As  the  choke- 
coil  terminals  are  distant  from  each  other  about  8%  inches,  it  is  not 
thought  that  this  discharge  took  place  through  the  air.  but  over  the 
surface  of  the  wood  enclosing  the  choke-coil.  The  discharge,  how- 
ever, left  no  mark  on  this  surface.  Simultaneous'  with  these  choke- 
coil  discharges  one  could  hear,  if  standing  under  the  line  some  little 
distance  from  the  transformer  house,  a  slight  snap  which  seemed 
to  be  a  phenomenon  rather  of  the  whole  line  than  of  any  particular 
spot  in  it.  Sometimes  there  was  a  corresponding  snap  over  the 
lightning  arresters.  As  the  lightning  arresters  make  more  or  less 
noise  at  all  voltages,  this  snap  over  them  may  have  been  present  at 
all  times,  but  in  some  cases  not  sufficiently  well  marked  to  be 
heard  above  the  continued  hissing  of  the  lightning  arresters. 

"After  the  preceding  results  had  been  obtained,  the  two  power 
transformers  were  connected  up  with  their  high-tension  windings 
in  series,  the  point  of  connection  between  them  being  grounded, 
and  with  their  low-tension  windings  in  multiple.  With  this  ar- 
rangement voltage  was  impressed  on  one  of  the  circuits,  power 
being  supplied  by  the  smooth  armature  at  7200  alternations.  The 
voltage  was  run  by  means  of  the  machine  field  to  00,000. 

"As  the  power  taken  by  the  lines  at  this  voltage  overloaded  the 
motor  used  to  'drive  the  generator,  a  span  was  cut  out  of  the  cir- 
cuits at  a  little  distance  from  the  station,  leaving  about  500  feet  of 
wire  in  them.  The  voltage  was  run  up  to  13,3,000  volts  and  held 
there  for  some  minutes;  but  the  current  finally  jumped  from  the 
outside  terminal  of  each  transformer  to  the  iron,  smashing  the  heavy 
glass  tube  with  which  these  terminals  were  insulated." 

DISCUSSION  OF  RESULTS. 

The  following  is  taken  from  Mr.  Mershon's  discussion  of  the  re- 
sults of  his  tests: 

"There  is  evidently  a  certain  critical  voltage  at  which  the  loss 
occurring  between  wires  begins  to  increase  very  rapidly;  indeed,  it 
seems  as  though  there  might  be  something  of  the  nature  of  a  polar- 
ization similar  to  that  which  occurs  in  the  case  of  an  electrolyte; 
that  there  is  something  of  this  nature  in  the  case  of  air  or  other 
gases  subjected  to  an  electrostatic  stress  is  well  known,  and  it  has 
been  taken  as  an  explanation  of  the  fact  that  in  the  experimental 
determination  of  sparking  distances  in  air  a  certain  minimum  po- 
tential is  necessary  to  establish  an  arc,  no  matter  how  small  be  the 
sparking  distance.  Also,  Varley  has  done  some  work  on  tubes 
containing  gases.  This  work  was  done  with  a  series  of  Daniell's 
cells  yielding  ,300  to  400  volts.  The  voltage  was  impressed  upon 
electrodes  sealed  into  the  tubes.  He  established  the  following 
facts:  First,  that  each  tube  required  a  certain  potential  to  leap 
across;  second,  that  the  passage  for  the  current  having  been  once 
established  a  lower  potential  was  sufficient  to  continue  the  current: 
third,  if  the  minimum  potential  which  would  maintain  a  current 
through  the  tube  be  P  and  the  voltage  varied  to  P  plus  i.  P  plus  2. 
etc.,   P  plus   N.  the  current  will   vary   in   strength   as   i.   2.  3,  etc.. 


N;  P  always  meaning  the  lowest  value  at  which  the  current  will 
continue,  and  is  less  than  that  at  which  the  current  starts. 

"If  such  a  condition  of  affairs  obtains  in  this  case,  the  loss  curves 
of  the  preceding  sheets  must  be  made  up  in  two  parts,  one  the  loss 
over  the  insulators  and  cross-arms,  the  other  the  loss  occurring 
through  the  air.  The  first  part  of  the  loss  curve  up  to  or  near  the 
point  where  the  abrupt  bend  begins  must  be  the  loss  over  the  in- 
sulators and  cross-arms  alone;  beyond  the  point  where  such  a  bend- 
ing occurs  the  loss  curve  must  be  made  up  of  a  combination  of  the 
two  losses  referred  to. 

"If  the  action  which  takes  place  in  air  is  similar  to  that  obtained 
by  X'arley,  we  might  expect  that  both  (i)  the  position  of  the 
critical  bend  on  the  loss  curve  and  (2)  the  law  which  the  loss  fol- 
lows above  the  bend  would  be  affected  by  the  form  of  the  e.  m.  f. 
wave  impressed  upon  the  line,  for  the  former  (i)  must  depend,  not 
upon  the  mean  square  of  the  voltage  impressed  upon  the  line,  but 
upon  the  mean  square  of  that  portion  of  the  e.  m.  f.  wave  which  is 
above  a  certain  critical  voltage,  and  the  latter  (2)  must  depend 
upon  the  form  of  that  portion  of  the  e.  m.  f.  wave  above  a  certain 
critical  voltage  because,  as  Varley  shows,  the  minimum  voltage  at 
which  this  peculiar  loss  begins  differs  slightly  from  the  minimum 
voltage  at  which  it  will  continue  after  the  action  has  been  estab- 
lished. If  it  were  not  for  the  latter  consideration  it  would  be  com- 
paratively easy  to  determine  the  equation  for  such  loss,  at  least  in 
the  case  of  a  pure  sine  wave,  and  it  might  be  that  there  is  a  suffi- 
ciently small  difference  between  the  voltage  at  which  this  loss  will 
begin  and  the  voltage  at  which  it  will  discontinue  for  such  an  equa- 
tion to  hold  practically.  That  the  loss  depends  upon  the  maximum 
value,  if  not  upon  the  form  of  the  e.  m.  f.  wave,  is  shown  by  several 
of  the  loss  curves  in  connection  with  their  corresponding  wave 
forms.  This  is  particularly  noticeable  in  one  or  two  cases  where 
the  loss  on  two  lines  in  multiple  is  less  than  that  on  one  line,  and 
although  some  of  these  comparisons  will  have  to  be  made  between 
curves  taken  on  the  two  different  wattmeters  and  are,  therefore,  not 
strictly  comparable,  they  may  be  compared  after  such  correction  as 
is  mentioned  below  in  discussing  the  wattmeters.  In  any  case  the 
curves  are  comparable,  qualitatively,  as  regards  the  position  of  the 
critical  point. 

"It  might  be  objected  that  the  results  are  rendered  questionable 
by  the  curves  in  Fig.  7.  The  curves  were  taken  under  presumably 
similar  conditions,  except  that  one  was  obtained  by  means  of  the 
Thomson  wattmeter  and  the  other  by  means  of  the  Weston  watt- 
meter. This  discrepancy  is  attributed  to  a  charging  current  pass- 
ing through  the  shunt  resistance  of  the  Thomson  wattmeter.  That 
the  amount  of  capacity  current  necessary  to  produce  the  discrepancy 
is  small  appears  upon  the  following  considerations:  In  one  case 
the  loss  obtained  upon  a  circuit  at  38.000  volts  when  using  the  Wes- 
ton wattmeter  is  90  watts,  and  under  the  same  conditions,  but  using 
the  Thomson  wattmeter,  the  loss  is  215  watts.  The  difference  in 
the  loss  obtained  by  the  two  wattmeters  is  therefore  125  watts. 
The  current  is  about  0.25  of  an  ampere.  Now,  0.25  of  an  ampere  if  in 
step  with  the  e.  m.  f.  would  give  on  the  Thomson  wattmeter  at 
38,000  volts  a  reading  of  9500  watts;  therefore  the  capacity  current 
through  the  shunt  resistance  necessary  to  produce  the  discrepancy 
of  125  watts  is  125  divided  by  9500,  or  about  1.3  per  cent,  of  the 
current  in  the  shunt  resistance.  The  shunt  resistance  has  a  value 
of  1,202,300  ohms;  at  38,000  volts  the  current  through  it  would  be 
about  0.032  amperes;  1.3  per  cent,  of  this,  or  0.00416  amperes  is  that 
required  to  produce  the  discrepancy  noted.  In  further  support  of 
this  method  of  accounting  for  the  discrepancy,  the  results  obtained 
at  different  numbers  of  alternations  using  the  Thomson  wattmeter 
show  a  variation  for  different  numbers  of  alternations  of  the  losses 
below  the  bend  in  the  loss  curve,  and  which  are  thought  to  occur 
over  insulators  and  cross-arms.  There  should  be  no  variation  in 
such  loss  for  a  variation  in  frequency. 

"Any  discrepancy  occurring  in  the  Thomson  wattmeter  by  reason 
of  a  capacity  current  in  its  shunt  resistance  will  be  affected  to  a 
greater  or  less  extent  by  change  in  the  wave  form. 

"It  is  believed  that  all  the  phenomena  connected  with  this  work 
may  be  studied  in  a  tube  which  has  been  partly  cxhauste  1.  The 
work  could  then  be  done  with  comparatively  low  voltage  and  using 
direct  current  which  would  much  simplify  the  measurements.  The 
contents  of  the  tube  might  be  partially  rarefied  air  or  other  gas,  as 
the  action  would  undoubtedly  be  similar  in  all  gases.  With  such  a 
tube  might  be  studied  the  \nw  of  variation  in  distance  and  form  of 
electrodes,  also  in  material  and  surface  of  the  same. 
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"It  is  undoubtedly  true  that  the  loss  is  made  up  of  a  loss  over  in- 
sulators and  a  loss  between  wires,  and  that  the  latter  is  the  only 
loss  worth  considering. 

"The  loss  between  wires  is  not  affected  by  any  atmospheric  con- 
ditions except  precipitation.  This  statement  of  course  must  be 
taken  as  applying  to  such  a  climate  as  that  in  which  the  measure- 
ments were  taken.  The  Hnes  were  seldom  in  fogs  or  clouds,  and 
when  they  were,  or  when  rain  was  falling,  the  moisture  was  of  the 
purest.  Near  cities  the  loss  would  be  undoubtedly  much  greater 
than  that  shown  in  these  curves,  because  of  the  impurities,  both  in 
solution  in  the  moisture  of  the  atmosphere  and  in  suspension. 

"There  will  be  for  a  given  transmission  a  certain  economical 
voltage,  because  while  an  increased  voltage,  with  a  given  line  wire, 
will  reduce  the  loss  in  this  wire  by  decreasing  the  transmission  cur- 
rent it  will  also  increase  the  loss  between  the  wires. 

"It  is  believed  that  attention  to  wave  form  is  very  important. 
The  sine  wave  is  undoubtedly  the  best  as  giving  a  stable  form,  and 
because  of  superior  results  with  all  kinds  of  apparatus.  A  flat  wave 
would  of  course  give  less  loss,  but  would  not  be  stable,  and  as  the 
nearest  practical  approach  to  a  sine  wave  will  not  be  perfectly 
stable,  but  will  still  contain  some  harmonics,  it  will  be  of  advantage 
to  keep  the  series  reactance  of  the  transformers  and  generators  as 
low  as  possible. 

"It  is  believed  that  40,000  volts  is  perfectly  conservative  and  safe 
as  regards  loss  between  wires  for  any  ordinarily  good  wave  form, 
and  in  a  climate  such  as  that  in  which  the  measurements  were  taken, 
i.  e.,  where  the  air  and  precipitated  moisture  are  practically  pure, 
40,000  volts  comes  well  below  the  bend  in  the  loss  curve  even  under 
the  worst  weather  conditions. 

"I  can  see  no  advantage  of  porcelain  over  glass,  unless  it  be  that 
of  superior  mechanical  strength.  The  latter  is  rather  a  doubtful 
advantage.  The  ball  from  a  heavy  calibre  rifle  or  revolver,  such  as 
are  used  in  the  Western  country,  will  smash  any  insulator,  whether 
glass  or  porcelain.  Porcelain  offers  a  more  tempting  mark,  being 
white.  As  to  hygroscopic  properties,  no  difference  could  be  dis- 
covered so  far  as  these  measurements  were  concerned.  It  will  make 
little  difference  under  running  conditions  whether  the  insulator  be 
hygroscopic  or  not,  as  the  small  amount  of  power  necessary  to 
keep  the  surfaces  dry  will  be  insignificant.  I  say  under  running  con- 
ditions, because  in  starting  up  a  'cold'  line  there  is  danger  of  break- 
down if  current  is  put  on  suddenly  at  full  value  instead  of  being 
raised  gradually.  As  far  as  the  resistance  to  piercing  is  concerned, 
glass  is  just  as  good  practically  at  least  as  porcelain.  It  needs  no 
electrical  test  to  pick  out  a  good  glass  insulator,  which  is  one  ad- 
vantage of  glass  over  porcelain. 

"To  sum  up,  glass  insulators  are  cheaper,  lighter,  more  easily 
tested  and  less  likely  to  be  shot  at  than  porcelain;  on  the  other 
hand,  they  have  less  mechanical  strength. 

"In  every  case,  in  my  experience,  where  a  breakdown  has  oc- 
curred, it  has  been  on  a  cross-arm  which  was  'wind  shaken'  and 
'weather  cracked,'  the  current  following  the  cracks.  This  leads  to  a 
curious  result.  The  mark  of  the  current  will  be  on  the  surface  of  the 
arm  for  five  or  six  inches,  then  disappear  from  the  surface  altogether 
for  some  inches,  then  reappear,  etc.  On  cutting  open  the  arm  one 
8CC5  how  the  current  has  followed  the  best  path,  dodging  in  and  out. 
Rain  and  moisture  probably  settle  toward  the  cracks,  carrying  salts 
from  the  body  and  surface  of  the  wood.  This  forms  a  path  of  low 
resistance,  especially  in  wet  weather.  For  this  reason  I  have  in  the 
plant  of  the  Colorado  KIcctric  Power  Company  taken  p.nrtlcular 
pains  in  treating  both  pins  and  cross-arms.  The  cross-arm  treat- 
ment is  such  as  (ills  all  cracks  and  fissures  as  a  section  of  the  wood 
■hows. 

"This  report  would  be  incomplete  without  an  acknowledgment 
of  the  assistance  rendered  in  the  work  by  the  ciiKinoering  force  of 
the  Telluridc  Power  Transmission  Comjiany,  headed  by  Mr.  P.  N. 
Nunn.  Fspccial  credit  should  be  given  Mr.  .\.  T-,  Wondhnusc  for 
his  faithful  work  and  constant  perseverance  in  the  fare  of  great 
discouraKemont," 

IIICH-TKNSIO.S    TKSTS   AT    KAHT   rriTSIlllKi.. 

l-aboratory  tests  and  measurements  on  a  small  scale  cannot  lake 
the  place  of  tests  imder  the  conditions  of  practical  service,  such  as 
those  at  Telluridc.  There  are.  however,  many  important  elements 
which  may  be  determined  by  laboratory  measurements. 

A  hiKh-lension  line  for  testing  insulators  and  makinsr  measure- 
ment upon  the  losses  between  wires  was  erected  at  the  F.asI  Pitls- 
hurg  factory  in  the  fall  of  ifV>7.  A  niimbrr  of  the  tests  which  have 
been  m.Tdf  are  here  recorded. 


(i)  A  test  was  made  to  determine  whether  the  wave  form  of  the 
charging  current  to  the  line  was  similar  to  that  through  a  resist- 
ance, or  whether  it  was  modified  by  the  loss  component,  the  loss 
occurring  only  at  the  higher  part  of  the  e.  m.  f.  wave.  The  current 
to  the  high-voltage  line,  at  pressures  varying  from  30,000  to  60,000 
volts,  was  passed  through  a  coil  possessing  high  self-induction. 
The  e.  m.  f.  upon  the  coil  was  measured  by  a  voltmeter.  The  e.  m.  f. 
was  also  measured  when  a  current  of  equal  strength  was  passed 
through  the  coil,  the  line  being  short-circuited  and  a  low  e.  m.  f. 
applied.  It  was  found  that  the  voltage  upon  the  coil  was  the  same, 
within  a  small  error  of  observation,  in  both  cases,  showing  prac- 
tically no  difference  in  the  wave  form  of  the  current  under  the  two 
conditions.  The  current  was  from  an  armature  giving  practically  a 
sine  wave. 

(2)  The  charging  current  to  the  line  was  measured  under  several 
different  conditions  when  the  current  was  obtained  from  a  generator 
giving  practically  a  sine  wave.  The  results  of  measurements  were 
compared  with  the  currents  as  calculated  by  the  theoretical  formula. 
The  last  measurement  in  the  table  was  made  upon  the  Niagara-Buf- 
falo line,  with  current  from  a  Niagara  generator,  which  differs 
slightly  from  a  sine  wave. 

COMPARISON    OF    MEASURED    AND    CALCULATED    CHARGING    CURRENT     TO 
PARALLEL    WIRES.       LENGTH,    ONE    MILE  ;    10,000    VOLTS. 


Size  of  Wire. 


No.  8  B  and  S 

8  B  and  S 

8  B  and'S 

8  B  add  S 

No.  8  and  ground 

0.71"  diameter 


Distance  between  Wires. 


21.7 

48.0" 

79-5" 

127.5" 

120.0" 


J  i8"  for  %  of  distance  i 
1  36-   "    Vi-        " 


Fre- 
quency. 

Measured 
Current. 

60 

Amperes 
.0307 

60 

.0245 

60 

.0234 

60 

.-225 

60 

.0427 

25 

.0176 

Calcu- 
lated 
Current. 

Amperes 
.028 

.0252 

.0238 

.0222 

.0412 

0176 


A  table  giving  the  calculated  charging  current  for  a  number  of 
conditions  will  be  found  in  Appendix  B. 

(3)  The  fall  of  potential  around  the  wires  was  noted  by  tests 
made  with  spark-gaps.  The  wires  48  inches  apart  were  connected 
to  the  high-voltage  terminals  and  a  spark-gap  was  placed  between 
two  idle  wires,  also  48  inches  apart,  placed  about  21  inches  below 
the  first  wires.  A  spark-gap  consisting  of  brass  terminals  with 
a  one-quarter-inch  radius  was  placed  between  the  two  idle  wires. 
When  the  gap  was  one-thirty-second  inch  the  sparking  began  when 
the  e.  m.  f.  from  the  raising  transformer  was  26,000  volts.  A  gap 
of  one-thirty-second  inch  requires  an  e.  m.  f.  of  2200  volts  to  pro- 
duce sparking.  When  the  spark-gap  was  made  eight-thirty-seconds 
inch  (equivalent  to  12,000  volts)  the  sparking  began  at  103,000  volts 
from  the  raising  transformer.  At  intermediate  points  there  is  a 
fair  proportionality  between  the  spark-gap  and  tlie  e.  m.  f. 

In  another  test  a  spark-gap  was  placed  between  one  of  the  idle 
wires  and  the  adjacent  wire  of  the  live  circuit.  When  the  spark- 
gap  was  one-eighth  inch  (equivalent  to  6000  volts)  the  spark  passed 
when  the  e.  ni.  f.  was  17,500  volts,  and  when  the  spark  was  made 
one-(iuarter  inch  (equivalent  to  12,000  volts)  the  sparking  began  at 
33.000  volts.  When  the  gap  was  three-eighths  inch  (equivalent  to 
16,000  volts)  sparking  began  at  41,000  volts,  When  the  gap  was 
one-half  inch  (et|uivalent  to  20.000  volts)  sparking  occurred  at 
40,000  volts.  The  e.  m.  f.  did  mil  differ  greatly  from  a  sine  wave. 
These  tests  have  an  imporl.int  bearing  in  connection  with  the  run- 
ning of  telephone  and  other  circuits  adjacent  to  high-potential 
wires.  It  is  essential  that  the  wires  of  a  high-potential  circuit  be 
spiraled  so  that  each  wire  sustains  the  same  relation  as  every  other 
wire  to  the  second  circuit,  in  order  that  the  effects  of  static  induction 
may  be  nentralired. 

(4)  The  effect  of  the  size  of  win-  upon  the  loss  was  investigated 
by  running  a  pair  of  No.  28  brass  wires  0.0126  inch  in  diameter  and 
then  replacing  It  by  large  rubber-covered  wires.  The  rubber-cov- 
ered wire  was  No,  7  R.  Si  S.  gauge  0,144  '"f'l  in  dinmrlpr;  the  out- 
side diameter  of  the  rubber  covering  was  0,3  Inch  and  the  diameter 
over  the  braid  was  o.,3.S  inch.  In  each  case  meaturemenis  were 
made  upon  another  circuit,  which  wa'  unchanged  during  the  differ- 
ent tests,  and  thus  served  for  conii)arison.  The  results  of  these  tests 
are  shown  in  Fig.  13,  which  also  qives  the  conditions  when  one  fine 
wire  .md  one  wire  of  larger  size.  No.  R  n,  &  S,.  constituted  the  cir- 
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cuit.  This  comparison  shows  tlie  very  marked  increase  in  loss  when 
the  fine  wire  is  used.  The  loss  is  greatly  decreased  when  the  rub- 
ber-covered wire  is  used.  The  loss  on  the  rubber-covered  wire, 
iiowever,  increased  considerably  after  the  voltage  had  been  raised 
and  the  rubber  had  broken  down,  thus  permitting  the  current  to  pass 
freely  to  the  outer  surface  of  the  msulation.  It  is  quite  probable  that 
the  loss  would  increase  as  the  insulation  became  defective,  until  it 
was  nearly  equal  to  that  of  a  wire  having  the  same  total  diameter. 

The  measurements  on  wires  of  different  size  given  in  Fig.  13  are 
qualitatively  correct,  although  some  of  the  readings  on  which  the 
curves  are  based  were  quite  small,  so  that  the  absolute  values  may 
not  be  exact. 

(5)  The  effect  of  the  current  in  drying  the  surface  of  the  insulators 
was  illustrated  in  a  test  made  during  a  rain.  Upon  applying  45,000 
volts  to  a  circuit  the  wattmeter  indicated  116.  After  four  minutes  the 
deflection  had  decreased  to  72,  the  current  remaining  the  same.  The 
e.  m.  f.  was  then  increased  to  60,000  volts,  the  wattmeter  deflection 
increased  to  155,  and  at  the  end  of  three  minutes  it  had  fallen  to  138. 
The  current  was  one-third  greater  than  at  the  lower  voltage,  but  re- 
mained constant  while  the  wattmeter  changed.  The  rain  continued 
during  the  test,  which  shows,  therefore,  that  the  condition  of  the  in- 
sulator is  materially  improved  by  the  presence  of  the  current. 

(6)  It  was  noticed  that  when  there  was  a  break-down  upon  the  line 
and  the  current  passed  suddenly  between  wires  over  the  surface  of 
the  cross-arm  that  there  was  a  sparking  between  the  terminals  of  the 
ammeters  in  the  high-tension  circuit  across  the  surface  of  the  instru- 
ment. This  was  further  investigated  by  placing  in  circuit  a  coil  of 
low  resistance  through  which  one  ampere  would  be  sent  by  about 
iH  volts  at  a  frequency  of  125.  A  spark-gap  was  placed  in  shunt  to 
this  coil.  A  2-inch  spark-gap  was  also  placed  between  the  line  wires. 
The  voltage  of  the  primary  was  gradually  raised  until  at  35,000  volts 
the  current  passed  across  the  spark-gap  between  the  line  wires.  A 
spark  also  passed  across  a  gap  of  three-eighths  inch,  shunting  the 
small  choke-coil.  This  test  shows  the  remarkable  suddenness  of  the 
rush  of  current  when  the  short-circuit  occurs  due  to  the  breaking 
down  of  the  spark-gap  on  a  high-voltage  circuit.  This  phenomenon 
was  observed  by  Mr.  Mershon  in  choke-coils  used  in  connection 
with  lightning  arresters  at  Telluride. 

Running  tests  were  made  on  four  lines  in  multiple  at  high  volt- 
ages. Each  line  consisted  of  two  wires  1040  feet  in  length  held  by 
twenty-six  insulators.  The  insulators  were  of  various  types  of  glass 
and  porcelain,  some  of  the  ordinary  form  and  some  underhung. 
For  hours  at  a  time  100,000  volts  or  slightly  more  were  kept  upon 
the  line.  For  about  six  weeks  voltages  ranging  from  70,000  or 
80,000  to  100,000  volts  were  kept  on  the  lines  for  about  eight  hours 
a  day.  When  there  was  rain  the  line  would  short-circuit  and  the 
voltage  had  to  be  reduced.  During  a  driving  rainstorm  48,000 
volts  were  kept  on  the  lines,  and  it  may  have  required  a  considerably 
higher  voltage  to  have  caused  short-circuiting. 

(7)  A  high-tension  wattmeter  similar  to  the  Thomson  wattmeter 
at  Telluride  was  used.  To  correct  the  wattmeter  for  the  errors 
caused  by  charging  current  in  the  shunt  resistance  a  condenser 
was  placed  in  parallel  to  the  shunt  circuit  of  the  wattmeter.  This 
condenser  should  be  so  adjusted  that  the  current  through  the  shunt 
circuit  of  the  wattmeter  is  the  same  that  it  would  be  if  there  were 
no  condenser  and  the  shunt  resistance  had  no  capacity.  This  per- 
mits the  capacity  current  .in  the  circuit  to  be  shunted  round  the 
wattmeter  by  the  condenser.  The  condenser  in  shunt  to  the  watt- 
meter was  capable  of  adjustment,  and  by  varying  its  capacity  the 
deflection  could  be  made  positive  or  zero  or  negative  when  cur- 
rent was  delivered  to  a  constant  load.  The  proper  adjustment  was 
made  by  taking  a  comparatively  low  voltage,  at  which  the  charging 
current  was  very  high  in  comparison  with  the  loss,  so  that  the 
loss  was  nearly  negligible,  and  adjusting  the  wattmeter  to  indicate 
zero.  At  higher  voltages,  when  there  was  a  considerable  loss,  the 
error  with  this  adjustment  would  be  inappreciable.  Certain  varia- 
tions with  temperature  and  humidity  were  noted  which  would  be 
explained  by  a  variation  in  the  capacity  of  the  resistance,  causing  a 
variation  in  the  charging  current  to  the  shunt  circuit  of  the  watt- 
meter. The  high  resistance  for  the  shunt  circuit  was  wound  upon 
fuller-board  plates  containing  brass  stiffening  pieces.  Tests  were 
made  upon  individual  plates  by  measuring  the  capacity  between  the 
wire  and  the  supporting  strip  of  brass,  and  it  was  found  that  the 
c.Tpacity  and  the  insulation  resistance  both  varied  with  the  amount 
of  moisture  in  the  fuller-board  insulation.  In  order  to  prevent 
variations  of  this  kind     subsequent   resistances   were   wound   upon 


glass  plates,  which  seems  to  be  a  very  satisfactory   form  of  con- 
struction. 

TKSTS   AT   NI.VGARA. 

Some  measurements  have  been  made  upon  the  Niagara-Buffalo 
transmission  line.  There  are  two  circuits  of  three  wires  each,  one  of 
which  was  in  service  and  the  other  was  available  for  tests.  Each 
circuit  consists  of  three  cables  each  of  350,000  cm,  approximately 
0.7  inch  in  diameter.  The  cables  are  run  on  porcelain  insulators, 
and  are  on  the  same  cross-arm.  Adjacent  insulators  are  18  inches 
apart  and  the  circuit  is  spiraled,  so  that  each  of  the  three  wires 
occupies  the  middle  position  for  a  third  of  the  distance.  Current 
from  one  of  the  sooo-hp  generators  was  applied  to  the  line  through 
a  raising  transformer,  by  which  the  voltage  can  be  increased  by 
small  steps  to  100,000  volts.  This  transformer  is  part  of  a  high- 
tension  testing  outfit  which  is  described  by  Mr.  C.  E.  Skinner  in 
The  Electrical  World,  March  5,  1898.  The  wattmeter  is  a 
Thomson  inclined  coil  instrument  with  a  high  resistance  shunt  of 
German  silver  wire  wound  on  glass  glates.  The  ammeter  is  a 
Thomson  inclined  coil  instrument,  connected  directly  in  the  high- 
voltage  circuit. 

Measurements  were  made  between  the  various  pairs  of  wires,  i.  e., 
I  and  2,  2  and  3  and  i  and  3;  the  current  was  found  to  be  prac- 
tically the  same  in  each  case;  the  loss  on  one  of  the  circuits  was 
slightly  greater  than  that  on  either  of  the  other  two,  on  which  the 
losses  were  about  equal.  The  accompanying  curve  shows  the  meas- 
urements of  current  when  two  wires  were  connected  and  the  meas- 
urement of  loss;  the  latter  measurements  were  made  upon  one  pair 
of  wires  up  to  about  26,000  volts  and  then  upon  a  second  pair.  The 
results  are  given  in  Fig.  14. 

On  another  day  measurements  were  made  of  the  resistance  be- 
tween each  wire  and  the  ground,  and  corresponding  measurements 
of  loss  were  made  by  placing  the  high  potentials  between  each  wire 
and  the  ground.  The  measured  loss  was  somewhat  greater  than 
the  loss  calculated  by  using  the  e.  m.  f.  and  the  measured  resist- 
ance. In  these  measurements,  at  voltages  from  13,000  to  23,000 
volts,  the  power  factor  calculated  from  the  current  and  wattmeter 
measurements  varied  from  about  4  per  cent,  to  6  per  cent.,  so  that 
a  very  small  charging  current  in  the  wattmeter  would  produce  a 
considerable  error  in  the  reading. 

Some  measurements  were  made  upon  a  pair  of  fine  wires,  in 
which  the  wires  were  placed  at  different  distances  apart.  No. 
31  B.  &  S.  gauge  spring  brass  wire  0.0089  inch  in  diameter  was 
used.  The  length  of  the  parallel  wires  was  744  feet.  They  were 
suspended  by  light  strings  successively  at  6  inches  apart,  14  inches 
apart,  and  about  25  inches  apart,  the  distance  varying  from  24 
inches  to  27  inches.  The  wattmeter  readings  are  given  in  the 
curves  in  Fig.  15.  The  power  factor  of  the  measurements  made 
above  100,000  volts  is  about  95  per  cent.,  and  is  over  80  per  cent, 
above  70,000  volts.  There  can  be  but  little  error  in  the  wattmeter 
due  to  charging  current  in  the  resistance  at  these  power  factors. 

The  measurements  on  the  Buffalo  line  were  made  by  the  writer. 
Those  on  the  fine  wires  were  made  by  Mr.  E.  M.  Tingley,  who 
conducted  the  tests  at  East  Pittsburg,  and  rendered  valuable  as- 
sistance in  the  preparation  of  this  paper. 

POWER   TRANSMISSION    PLANTS   IN   OPERATION. 

Beginning  with  the  plant  at  San  Bernardino  and  Pomona,  which 
began  operation  in  1892,  using  10,000  volts  and  transmitting  30 
miles,  a  constantly  increasing  number  of  plants  have  been  installed 
operating  at  10.000  or  15.000  volts.  In  some  cases  there  has  been 
little  or  no  trouble  experienced  with  the  transmission  lines,  while 
in  other  cases  the  experiences  have  been  less  satisfactory.  The  prin- 
cipal trouble  seems  to  have  been  a  poor  grade  or  an  insufficient 
size  of  porcelain  insulator.  In  other  cases  the  insulators,  some- 
times porcelain  and  sometimes  glass,  have  given  almost  perfect 
satisfaction. 

The  superintendent  of  a  power  company  which  has  been  run- 
ning fifteen  months  with  about  15,000  volts  reports  that  they  "have 
had  absolutely  no  trouble  whatever  of  an  electrical  nature."  Some 
insulators  were  broken  because  they  had  been  used  as  targets  by 
small  boys  or  hunters,  but  only  the  outer  petticoats  were  broken, 
and  no  short-circuits  occurred,  although  in  some  cases  insulators 
were  in  use  for  months  with  most  of  the  outer  petticoats  chipped 
off.    The  distance  of  transmission  is  12  miles.     Porcelain  insulators 

are  used. 

In  another  plant  which  has  been  in  operation  about  a  year  and 
1  half,  employing   15.000  volts  for  a   distance   of    nearly  3°  miles, 
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there  have  been  but  three  shut-downs  on  account  of  Una  difficulties. 
These  were  due  to  the  breaking  of  insulators  at  a  point  where  the 
line  was  spiraled.  In  one  case  the  repair  was  made  in  half  an 
hour,  and  in  the  other  case  a  few  minutes'  interruption  to  the  service 
was  sufficient  for  repairs. 

The  line  is  regularly  patroled,  and  if  a  defective  insulator  or  pin 
is  found  the  generating  station  is  notified  by  telephone  and  the 
line  is  shut  down  for  a  few  moments  at  noon.  In  one  case  two 
poles  were  burned  by  a  defect  in  the  insulators  on  the  top  of  each. 
The  poles  burned  to  the  ground,  leaving  the  line  hanging  clear 
without  any  one  at  either  the  generating  station  or  sub-station 
being  aware  of  the  fact. 

Troubles  have  arisen  on  some  lines  by  the  burning  ofif  of  pins  by 
the  passage  of  sparks  from  the  outer  edge  of  the  insulator  to  the 
pin.  These  sparks  make  small  holes  in  the  pin  no  larger  than  a 
needle  point,  but  after  continuous  sparking  for  some  time  the  pin 
becomes  entirely  charred.  An  iron  pin  suggested  itself  as  a  re-n- 
edy,  but  additional  strains  and  liability  to  break  down  are  liable 
when  a  conductor  is  placed  within  the  insulator.  The  burning  off 
of  pins  has  occurred  where  small  porcelain  insulators  are  porous 
and  the  outside  glaze  is  imperfect,  while  the  glaze  on  the  inside  is 
good.  When  the  porcelain  is  filled  with  water  the  current  readily 
passes  through  it  to  the  lower  rim  of  the  insulator  and  then  sparks 
across  to  the  pin.  In  one  place  which  has  been  running  for  about 
three  years  some  250  pins  burned  ofif.  The  early  insulators  have 
been  replaced  by  larger  and  better  ones,  and  this  defect  has  disap- 
peared. 

A  10,000-volt  line  which  runs  tor  a  dozen  miles  or  more  within  a 
few  hundred  yards  of  the  Pacific  coast  has  burned  cross-arms  on 
nearly  every  pole.     The  cross-arms  near  the  ends  of  the  line,  which 
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are  away  from  the  coast,  are  not  burned.  Usually  the  burning  ap- 
pears as  a  mere  blackening  of  the  cross-arm  for  a  short  space  be- 
tween the  insulators,  on  one  side  of  the  arm.  In  some  cases  the 
charring  is  deeper,  and  appears  on  both  sides.  The  side  on  which 
almost  all  of  the  burning  occurs  is  the  one  toward  which  the  winds 
come  from  the  ocean,  bearing  the  mist  of  salt  water.  The  wire 
shows  discoloration,  and  the  iron  braces  for  holding  the  cross-arms 
are  in  a  few  cases  eaten  through.  Moreover,  llic  cross-arms  were 
green  and  full  of  sap  when  erected.  The  early  porcelain  insulators 
were  porous,  and  have  now  been  replaced,  and  the  pins  are  of  iron. 
The  charging  has  ceased  almoM  cnlircly  since  the  new  porcelains 
were  put  up. 

It  may  be  observed  that  in  ihc  plants  which  .ire  herein  referred  to 
and  in  the  '■  's    no  mention  has  been  made  of  insu- 

lators with  ■  ••   oil   for   rcdtirinK  the   surface  leakage. 

Invulalors  o(  this  kind  were  used  in  the  rraiikforlLaiifTcn  ex- 
perimental transmission  lirn-  at  .V),ooo  volts.  Pr.nctically,  how- 
ever, the  surface  insiilalion  is  adequate  without  nil  cups,  anil  the 
principal  duly  of  the  Insulatoi^  is  to  prevent  the  current  passing  over 
the  surface  and  jumping  to  the  pin  or  cross-arm,  a  matter  with 
wli  VI  have  nothing!  to  do. 

I  .-irr  In  use  in  a  number  of  plants  placed  on  the 

p,,  .  on  wires.    The  telephone  lines  are 

,,,,  ...w  the  tr.iU'Miit'.i'in  wires  and  are 


crossed  at  frequent  intervals.     The  telephones  in  general  work  very 
satisfactorily. 

There  appears  to  be  practically  nothing  in  power  transmission  in 
Europe  using  high  potentials  outside  of  Switzerland.  The  installa- 
tion in  Paderno  in  Switzerland  is  operating  at  15,000  volts,  the 
highest  voltage  which  has  been  used  in  that  country.  The  damp 
weather  is  one  of  the  limiting  factors.  The  insulators  used  are 
porcelain  with  a  triple  petticoat. 

40,000   VOLTS   IN   COMMERCIAL  SERVICE. 

The  highest  voltage  which  is  used  for  transmission  is  in  the 
Provo  plant  of  the  Telluride  Power  Transmission  Company  in  Utah, 
which  transmits  power  35  miles  to  the  Mercur  mills  at  40,000  volts. 
Raising  transformers  are  three  in  number  and  are  connected  in  the 
star  form.  Each  transformer  has  a  capacity  of  250  kilowatts.  The 
middle  points  of  both  the  high-tension  and  low-tension  circuits  are 
grounded.  In  general  design  these  transformers  resemble  the  trans- 
formers used  in  the  higli-tension  tests  at  Telluride,  the  design  and 
construction  having  been  under  the  direction  of  the  same  man  in 
both  cases.  The  line  extends  from  Provo  at  an  elevation  of  4500 
feet  to  Mercur,  at  2000  feet  above  Provo,  and  the  line  reaches  an 
extreme  height  of  about  10,000  feet  above  the  sea  level.  Three  miles 
of  the  line  are  strictly  mountain  construction.  The  lightning  pro- 
tection is  afTorded  by  choke-coils  and  Wurts  non-arcing  metal  ar- 
resters. The  insulators  are  of  glass.  The  design  was  based  on  the 
tests  at  Telluride  and  they  were  made  specially  for  this  plant.  The 
form  is  shown  in  Fig.  16.  The  insulators  are  held  on  special  pins 
of  oak  which  are  thoroughly  paraffined.  The  lower  part  of  the  in- 
sulator is  5  inches  above  the  cross-arm. 

In  dry  weather  there  has  been  no  difficulty  whatever  in  operating. 
The  insulators  do  their  work  as  effectively  as  could  be  expected  if 
the  voltage  were  only  a  few  thousand  volts.     When  everything  is 
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Fig.   17. — Insulator  Used    by  Coi.okado  Eleltkk   Power  Company 
FOR  20,(100  Volts, 

dry  the  line  will  operate  without  difficulty,  even  if  some  of  the  in- 
sulators are  off  and  the  wire  rests  upon  the  cross-arm.  When  it 
rains  there  is  sometimes  trouble.  It  is  indicated  in  the  station  by 
the  ammeters  giving  ((uick  swings,  showing  momentarily  strong 
currents.  Sometimes  this  is  apparently  a  short  circuit  and  blows  a 
fuse.  In  every  case  when  there  has  been  trouble  on  the  line  it  has 
been  in  rainy  weather,  and  broken  insulators  have  been  found  which 
located  the  trouble.  It  is  certain  that  in  most  cases  these  have  been 
previously  broken  by  bullets,  and  in  other  cases  it  is  probable  that 
the  insulators  were  likewise  broken.  It  is  believed,  therefore,  that 
had  there  been  no  intentional  breakage  of  insulators  there  would 
have  been  no  trouble  upon  the  line  since  the  plant  began  oiuiatiilK 
in  February  last,  A  few  of  the  insulator?  near  the  station  are  not 
far  from  the  overflow  and  are  in  a  moisture  equivalent  to  a  rain  .ill 
the  time  without  doing  any  damage.  Snow  has  often  backed  from 
the  cross-arm  up  against  the  bolloin  of  the  insulator  and  around  the 
first  pettioiat.  It  is  usually  founil  that  the  part  of  the  insulator 
around  and  near  the  wire  does  not  receive  deposits  of  moisture  or 
frost,  but  remains  dry,  the  particles  bring  repelled.  At  this  plant 
current  for  about  700  horsepower  is  carried  through  three  fuses  ol 
copper  wire  0.01  inch  in  diameter.  Iron  wire  is  used  on  a  branch 
line  for  transmitting  about  too  hor.se-powcr  for  about  three  miles. 
This  plant  has  been  in  operation  in  winter  and  In  summer,  "in 
lliun.lrr,  lightning  or   in   rain,"   the  sole  supply  of  power   for   the 
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enormous  De  Lamar  mines  and  mills,  at  Mercur.  and  is  a  happy 
and  fitting  consummation  of  the  high-tension  tests  described  in  the 
beginning  of  this  paper. 

LIMITATIONS   OF   HIGH-VOLTAGE   TRANSMISSION. 

The  important  commercial  question  is:  To  what  distance  can 
power  be  transmitted?  The  relation  between  distance  and  voltage 
is  well  known.  The  same  weight  of  copper  can  transmit  with  equal 
efficiency  the  same  power  to  any  distance  provided  the  voltage  is 
increased  directly  as  the  distance  is  increased.  The  limiting  com- 
mercial ratio  between  voltage  and  distance  is  easily  found.  If  the 
distance  be  3  miles  per  1000  volts  and  the  loss  16  per  cent.,  the  cost 
of  copper  is  about  $20  per  horse-pow'er.  The  interest  on  the  latter 
investment  is  about  $1  per  year.  .-^  distance  in  miles  equal  to  three 
times  the  number  of  thousand  volts  may  therefore  be  covered  with- 
out an  excessive  annual  charge  per  horse-power  for  copper.  The 
limits  to  the  voltage  which  are  practicable  depend  principally  upon 
the  insulator  and  upon  the  loss  between  wires. 

The  two  fundamental  requirements  are  dielectric  strength  suffi- 
cient to  prevent  puncture,  and  a  size  and  form  which  will  prevent  the 
passage  of  the  current  around  the  insulator.  A  given  insulator 
will  be  adequate  for  a  higher  voltage  where  the  atmosphere  is  com- 
paratively pure  and  dry  than  it  will  be  under  other  conditions. 
The  rapid  progress  which  has  been  made  in  the  design  and  con- 
struction of  insulators  during  the  last  few  years  will  doubtless  pro- 
vide an  insulator  which  will  accommodate  the  highest  voltages  that 
can  be  used  due  to  other  limitations.  The  insulator,  therefore,  while 
remaining  the  critical  point  in  a  transmission  system,  will  probably 
not  determine  the  limit  of  practicable  voltages. 

The  loss  betw-een  bare  wires  at  high  voltages  seems  to  determine 
a  positive  limit  beyond  which  the  voltage  cannot  be  increased. 
This  loss  is  subject  to  variation  due  to  diameter  of  wire,  distance 
between  wires,  and  wave  form  of  the  e.  m.  f.,  but  the  variations 
which  may  occur  under  favorable  commercial  conditions  locate 
the  point  of  increase  of  loss  about  50,000  or  60,000  volts.  Under 
favorable  conditions  this  may  be  raised  somewhat,  but  it  is  not 
probable  that  any  material  increase  can  be  made. 

The  amount  of  power  to  be  transmitted  involves  some  interesting 
commercial  limits.  There  are  certain  elements  in  a  transmission 
which  do  not  vary  greatly  with  the  amount  of  power  transmitted. 
Thus,  the  charging  current  to  the  line  will  be  practically  the  same 
whether  the  wire  will  transmit  1000  horse-power  or  100  horse- 
power. If  the  charging  current  happens  to  represent  300  horse- 
power it  W'Ould  be  insignificant  in  one  case,  but  for  the  smaller 
output  it  would  require  generating  apparatus  several  times  that 
necessary  for  the  actual  power. 

It  is  not  mechanically  practicable  to  use  wires  as  small  as  would 
be  sufficient,  in  so  far  as  conductivity  is  concerned,  for  transmitting 
a  small  power.  For  example,  a  No.  7  copper  wire,  which  is  as 
small  as  is  ordinarily  used,  if  employed  in  a  three-phase  circuit  50 
miles  in  length  will  transmit  over  1000  kilowatts  at  40,000  volts  with 
10  per  cent.  loss.  If  only  a  few  hundred  kilowatts  were  to  be  trans- 
mitted the  cost  per  kilowatt  would  be  excessively  high,  and  on  the 
other  hand  a  lower  voltage  could  be  used  without  undue  loss.  In 
some  cases,  indeed,  where  a  high  voltage  is  used  for  small  power,  as 
for  example  on  a  branch  circuit,  an  iron  telegraph  wire  would  have 
ample  conductivity.  In  other  cases  an  aluminum  wire  could  be 
used  to  advantage,  as  an  aluminum  wire  of  the  same  conductivity  as 
a  copper  wire  has  only  about  half  the  weight,  and  possesses  greater 
mechanical  strength  in  comparison  to  its  weight. 

It  may  also  be  noted  that  high-voltage  transformers  cannot  be 
economically  built  for  small  output,  as  the  insulation  spaces  re- 
quired are  so  large.  The  cross-section  of  the  copper  is  often  not 
more  than  10  or  20  per  cent,  of  the  area  of  the  opening  in  the  iron. 
The  cost  per  kilowatt  increases  >  ery  rapidly  when  the  size  of  trans- 
former falls  under  a  few  hundred  kilowatts. 

The  overhead  transmission  'ine  has  been  considered,  and  its  lim- 
itations are  the  insulating  sirength  of  the  insulator  and  the  losses 
through  the  intervening  medium.  In  a  cable  or  a  conduit  the  in- 
sulation must  be  provided  continuously  instead  of  at  points  a  hun- 
dred feet  apart.  Rubber  covered  cables  are  made  for  10,000  and 
20,000  volts,  but  it  is  quite  possible  that  it  will  not  be  commercially 
I)racticable  to  make  cables  for  much  higher  voltages.  The  eflect  of 
continued  electric  stresses  on  the  insulation  of  the  cable,  which  is 
an  unknown  factor,  may  prove  to  be  a  very  important  one.  A  con- 
duit composed  of  a  pipe  containing  oil,  in  which  the  wires  are  sep- 
arated by  glass  tubes,  has  been  proposed.     Many  mechanical  diffi- 


culties arise  in  construction  of  this  kind;  the  cost  is  high  and  the 
action  of  continued  high  voltages  on  solids  and  liquids  opens  a 
field  which  is  little  known.  A  suitable  insulation  on  the  wires  on 
high-voltage  lines  may  enable  higher  voltages  to  be  used  than  can 
be  used  with  a  bare  wire. 

Liquid  air  with  its  high  insulating  properties  and  the  low  tem- 
perature and  consequent  high  conductivity  which  it  would  give  to  a 
conducting  wire  may  enable  us  to  use  air  insulation  in  a  new  way. 

High  voltages  have  been  referred  to  in  this  paper  with  perhaps 
undue  familiarity.  Familiarity  with  high  voltages  is  not  one  which 
breeds  contempt.  A  voltage  which  can  produce  sparks  several 
inches  in  length,  which  can  be  felt  through  several  feet  of  air, 
which  causes  hissing  sounds,  which  produces  luminosity  and  which 
in  a  confined  room  generates  strong  odors  of  ozone,  is  one  which 
creates  profound  respect.  Dangers  and  difficulties  accompany  it, 
and  the  highest  intelligence,  vigilance  and  excellence  must  be  em- 
ployed to  avoid  accident  and  insure  success.  While  ordinary  types 
of  construction  do  not  seem  to  reach  their  limitations  until  some 
50,000  volts  is  reached,  and  pressures  of  this  order  have  been  and  are 
in  regular  use,  nevertheless  they  are  not  to  be  used  indiscriminately 
or  where  they  can  be  avoided.  There  are  difficulties  enough  in 
handling  15.000  and  20,000  volts.  As  the  pressure  is  raised  the  lia- 
bilities to  trouble  increase  at  an  alarming  rate.  It  is,  however,  a 
fact  that  these  voltages  have  been  and  can  be  used,  and  also  that 
no  new  or  modified  methods  of  transmission  will  be  required  before 
50,000  or  60,000  volts  can  be  employed  for  distance  up  to  150  or  200 
miles. 


Profits  of  Alternating=Current  Central  Stations. 


BY    T.    M.    MESTON. 

The  most  interesting  problem  confronting  central  station  mana- 
gers is  how  to  increase  the  net  revenue  of  the  plant  so  as  to  make  a 
more  satisfactory  balance  sheet  to  present  to  stockholders  at  the 
annual  meeting.  Any  line  of  policy  that  promises  to  result  in  a 
larger  gross  revenue  without  adding  in  the  same  proportion  to  la- 
bor and  expense  is  consequently  a  gain  in  net  profits. 

The  most  important  debit  items  in  any  central  station  are  interest 
on  investment,  taxes,  salaries  and  maintenance  of  pole  lines.  These 
charges  are  fixed  by  the  conditions  surrounding  each  individual 
plant,  and  do  not,  in  any  case,  permit  of  being  reduced  to  an  extent 
that  would  materially  affect  the  results  of  the  year's  business.  Many 
managers,  very  properl)',  will  not  consider  reducing  some  of  these 
charges  even  as  far  as  possible,  feeling  that  too  great  economy  in 
the  matter  of  salaries  and  maintenance  would  be  unwise  policy  for 
reasons  that  need  not  be  entered  upon  at  this  time. 

The  writer  has  watched  the  development  of  alternating-current 
central  stations  w-ith  a  great  deal  of  interest,  and  is  more  and  more 
impressed  with  the  fact  that  most  stations  allow  a  great  deal  of  rev- 
enue to  escape  them  by  lack  of  intelligent  efforts  to  secure  custom- 
ers that  are  easily  within  their  reach.  The  only  practical  remedy 
lies  in  the  establishment  of  day  circuits  for  power  users  in  connec- 
tion with  intelligent  and  persistent  canvassing  to  see  that  the  mer- 
its of  electric  power  are  understood  by  all  classes  of  peojile  who  can 
use  power. 

Many  managers  will  stop  here  and  say,  "This  is  all  very  well  in 
theory,  hut  I  have  tried  it  and  the  results  compelled  me  to  abandon 
the  project."  But  in  spite  of  this  view  a  day  circuit  can  be  made 
to  pay  in  almost  any  town  of  over  5000  inhabitants.  The  opportu- 
nities for  this  power  business  are  almost  unlimited,  but,  like  every 
other  good  thing,  it  requires  hard  work  to  start  it  going.  Once 
started  it  will,  like  the  proverbial  snowball,  continue  to  grow  from 
its  own  momentum. 

Some  of  the  uses  that  occur  to  the  writer  are:  Clothing  factories, 
family  sewing  machines,  dentists,  lathes,  jewelers,  doctors  (for  op- 
erating Holtz  machines'!,  coffee  mills,  forge  blowers,  organ  blowers 
for  churches,  pumps  for  houses  where  water  supply  is  taken  from 
wells  and  stored  in  tanks.  Probably  there  is  not  a  single  station 
manager  who  cannot  thiij.k  of  as  many  more  right  within  his  reach. 
A  great  many  managers  will  say.  "We  run  a  500-volt  circuit  for  this 
purpose,"  but  upon  reflection  they  will  see  that  this  is  at  best  a 
subterfuge,  and  is  the  most  expensive  way  of  attaining  the  results 
desired. 

The  greatest  ecouomv  can  only  be  procured  in  any  business  by 
reducing  everything  in  connection  with  that  business  to  a  standard 
as  far  as  possible.  This  point  is  now  being  recognized  by  central 
stations  in  the  large  cities,  and  what  is  probably  the  largest  single- 
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phase  station  in  the  United  States  is  running  all  classes  of  service 
from  the  same  machine.  This  company  operates  incandescent 
light,  series  arc  and  power  all  from  the  same  machine,  and  is  intel- 
ligently pushing  its  power  business,  paying  special  attention  to 
small  users,  as  they  can  often  be  supplied  with  sufficient  power  for 
their  needs  without  changing  transformers,  wiring,  etc.  Ev«ry 
small  motor  thus  added  is  a  source  of  revenue  which  is  practically 
net  profit. 

A  few  years  ago  this  plan  would  not  have  been  practicable  owing 
to  the  lack  of  a  reliable  single-phase  motor.  This  objection  can  no 
longer  be  raised,  as  several  makes  of  these  motors  are  now  on  the 
market,  and  they  are,  in  many  ways,  better  than  direct-current  mo- 
tors. 

For  small  purposes  the  simple  induction  type  is  probably  the  best, 
as  the  absence  of  commutator  renders  them  particularly  suited  to 
operation  by  inexperienced  persons.  The  drawback  to  this  type  is 
that  the  load  must  be  thrown  on  after  the  motor  has  reached  speed, 
or  the  motor  must  be  given  a  little  assistance  at  start.  This  objec- 
tion is  practically  negligible  in  sizes  under  one-half  horse-power. 
Sizes  one-half  horse-power  and  over  must  be  provided  with  some 
automatic  starting  device,  usually  consisting  of  a  commutator 
which  is  short-circuited  after  the  machine  reaches  speed,  when  the 
motor  will  carry  a  full  load  running  as  an  induction  machine.  As 
the  commutator  is  used  for  only  five  to  ten  seconds  each  time  the 
machine  is  started,  the  trouble  it  might  cause  is  practically  elimi- 
nated. 

Another  great  advantage  over  soo-volt  circuit  lies  in  the  freedom 
from  danger,  which  often  deters  the  layman  from  taking  advantage 
of  electric  power  when  he  can  only  procure  it  in  the  500-volt  form. 

As  an  incentive  to  the  weak-kneed  brother  to  look  into  this  mat- 
ter, the  writer  will  say  that  he  was  much  surprised  to  hear  of  a  man- 
ager in  a  remote  Texas  town  of  less  than  4000  inhabitants  who  was 
running  a  day  circuit  in  summer.  The  writer  expected,  of  course, 
that  the  venture  would  be  a  failure,  but  the  man  engineering  the 
matter  was  a  true  hustler  and  he  kept  at  it  actively  for  about  four 
weeks,  and  after  that  time  his  day  circuit  was  a  paying  feature  of  his 
plant.  This,  of  course,  was  only  a  summer  circuit,  but  it  was  in  a 
town  of  extremely  small  size.  In  view  of  this  instance  will  any 
manager  of  a  plant  in  a  town  of  10,000  or  over  maintain  that  he 
cannot  make  profit  on  a  day  circuit  all  the  year  round? 

The  only  additional  expense  of  a  day  circuit  is  coal  and  day  at- 
tendance, the  main  items  of  cost  not  being  affected  at  all. 

Our  grandfathers  did  not  feel  the  need  of  kerosene  and  electric 
light  until  some  one  educated  them  to  appreciate  better  things,  and 
central  sution  managers  must  educate  the  layman  to  depend  on 
electric  motors  instead  u  f  less  adaptable  sources  of  power. 

The  wTiter  believes  that  along  the  lines  indicated  above  lies  the 
solution  of  the  success  or  failure  of  every  alternating-current  sta- 
tion, and  would  be  pleased  to  see  some  active  discussion  of  this 
matter  conducted  by  some  of  the  trade  papers. 


The  Conductivity  of  Aluminum. 


BY   EUWIN   F.    NORTlIRUr. 

The  iollowing  tests  of  the  conductivity  of  some  aluminum  rods 
manufactured  by  the  Pittsburg  Reduction  Company  were  recently 
made  with  considerable  care.  Some  of  the  specimens  tested  were 
marked  by  the  manufacturers  as  pure  aluminum  and  others  as  al- 
loyed with  certain  percentages  of  copper. 

A  potentiometer  method  slightly  difTcrent  from  that  usually  em- 
ployed was  adopted  partly  on  account  of  lis  accuracy  and  partly 
because  the  instruments  cmpUiyl  i'"l  '■""  i.r.vloMslv  rarcfully 
standardized  by  the  writer. 

Fig.  I  is  a  diagram  of  the  comn'tioTu 

Tho  mrthnd  consisted  essentially  in  balancing  two  equal  polcn- 
li;,'  other.    In  one  circuit  was  a  Thompson  balance 

(p.  .itcd  by  a  voltmeter  test),  sloraRc  cells,  a  variahh- 

slide  resistance  to  adjust  the  current  to  onr-fourth  jmpcrc,  and  tin 
one-tenth  ohm  coils  of  a  Queen- Anthony  bridge  connected  in  par 
allcl.  This  bridge  had  been  previously  compared  with  a  Nalder 
lO-ohm  standard.  Knowing  the  current  by  the  balance  to  an  ac- 
curacy of  one-fifth  of  one  per  cent.,  and  the  resistance  r  to  an  ac- 
curacy o(  one-tenth  of  one  per  cent,  or  less,  the  potential  drop 
<.vcr  r  was  known  to  within  an  accuracy  of  certainly  one-filth  of 
fine  per  cent. 

The  aluminum  rods  were  connected  in  scries  in  another  circuit 


with  another  Thompson  balance  which  would  read  2Y2  amperes  to 
within  an  accuracy  of  one-fifth  of  one  per  cent. 

A  delicate  D'Arsonval  galvanometer  and  a  key  K  were  placed 
between  these  circuits  as  indicated,  and  p  p',  the  contact  points, 
were  mounted  on  a  steel  rod  so  that  the  distance  between  them 
could  be  varied  and  accurately  measured.  The  distance  between 
these  points  was  then  changed  until  on  touching  them  to  the 
aluminum  rod  no  deflection  was  observed  on  the  galvanometer  G. 
The  method  was  sufficiently  sensitive  to  indicate  different  resistances 
at  different  portions  of  the  same  rod  due  to  the  varying  thickness 
of  the  rod  itself.  The  test  was  made  in  a  room  of  nearly  constant 
temperature,  and  the  current  through  the  rods  caused  a  scarcely 
appreciably  rise  in  their  temperature.    This  temperature  was  26.9°  C. 

Proper  corrections  were  made  for  the  known  error  an!  tempera- 
ture of  the  resistances  r.  The  diameters  of  the  rods  were  meas- 
ured in  several  places  by  micrometer  calipers.  The  conductivities 
were  all  reduced  to  the  conductivity  between  the  opposite  faces  of 
a  centimetre  tube  and  compared  with  the  conductivity  of  a  similar 
cube  of  pure  copper  at  27°  C.  The  value  taken  for  this  was  one  di- 
vided   by    0.000,001.767.     In    actual    practice    the    percentage    con- 
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ductivities  of  the  different  specitiiens  of  aluminum  were  calculated 
by  the  formula: 

.000,001,767  / 
^=    0.785  4/?' A"  '"^^'^ 
K  =^  percentage  conductivity  of  aluminum  compared   with  copper 
at  the  same  temperature  as  that  of  the  aluminum,  /  =  distance  in 
centimetres  between  contact  points  on  aluminum  rod.  D'  =  square 
of  diameter  of  aluminum  rod,  and  i?  =  resistance  of  aluminum  rod 

between  contact  points.    R,  of  course,  =  —  ,  where  c  is  the  current 

(2}^  amperes)  measured  by  one  balance  and  c  is  tlic  known  drop 
over  the  resistance  r. 
The  following  table  exhibits  the  character  of  the  specimens  tested 

.-iii'l  •!' ■  -  "lilts  obtained: 


CIi.u.ilLli  "1  .Spt'ci- 
iiiun. 


Pure  a\. 

Pure  al. 
0.75'.'  copper. 

Pure  ul. 
*o.  y.  copper. 


l.,enKth  of  R(id,  /,  C  i  t*  s  s  Sc-cliun  in 
NucL'Httiiry  to  Hal-  .Squnrc  Ccnti- 
nncc.  mc'trcH. 


.\(i.  10 
29.00 
(ills 
71.46 
7"  H 


0.13184 
0.08303 
0.1165 
o  2105 
0.2704 


A'=  I'itCciU.  Con- 
ductivity. 


61.59 

61.50 

56  37 
61,45 
58.16 


irnlhs  of  an  ampere  in  circuit  Ihroufh  known  reilitance  for  thia  ipecl- 
mill,  Ji'ioo  ampere  lor  llie  other  •peclmrns. 

It  is  interesting  lo  note  that  alloying  copper,  a  better  conductor 
for  an  e'|ual  cross  sectioii  than  aluminum,  reduces  the  conductivity 
of  pure  nlumlnum. 

The  writer  believes  that  these  results  can  be  relied  upon  by  users 
of  aliiniiiiiim  to  within  certainly  one-half  of  one  per  cent.,  and  prob- 
ably a  little  closer. 
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Dynamos,  Motors   and  Transformers. 

ROTARY  CONVERTERS.  S.  P.  Thompson.  Lond.  -Elec. 
Eng.,"  Nov.  li. — The  beginning  of  a  reprint  ni  full  of  his  recent 
paper  before  the  Inst.  Elec.  Eng.  After  giving  a  table  of  the 
twelve  principal  conver.s;ons  which  can  be  accomplished  between 
continuous  and  alternating  currents  of  one,  two  and  three  phase 
and  different  voltages,  he  begins  a  discussion  of  those  machines 
which  convert  continuous  into  alternating  currents  of  one.  two  and 
three  phase  and  the  icverse;  he  limits  himself  to  such  machines  and 
mainly  to  that  form  in  which  the  armature  contains  but  one  set  of 
windings  with  a  commutator  at  one  end  and  contact  rings  at  the 
other,  the  same  winding  serving  both  to  receive  the  primary  and  to 
generate  the  secondary  cunent;  this  he  calls  a  rotary  converter,  or 
more  briefly  a  converter,  the  word  transformer  being  applied  to  sta- 
tionary apparatu.<i.  A  table  points  out  the  relation  between  the 
number  of  contact  rings  and  the  use  to  which  such  generators  may 
be  put  with  respect  to  the  phase  relations  of  the  currents.  Another 
table  gives  the  voltage  on  the  alternating-current  side,  that  on  the 
continuous-current  side  being  too.  the  data  being  given  for  different 
numbers  of  contact  rings.  A  riolher  table  shows  the  corresponding 
cuirents  for  an  output  of  lO  kw.  He  then  begins  the  discussion  in 
detail  of  how  the  current,  in  the  act  of  being  converted  from  alter- 
nating into  continuous  or  the  reverse,  flows  through  the  windings 
of  the  armature:  this  he  claims  has  not  heretofore  been  considered 
in  detail  in  any  publication.  With  the  aid  of  a  number  of  diagrams 
he  then  shows  clearly  what  the  currents  will  be  on  the  alternating 
and  the  continuous  current  sides,  in  a  simple  concrete  case — name- 
ly, that  of  an  ordinary  armature  to  which  two  contact  rings  connect- 
ed to  two  diametrically  opposite  points  of  the  winding  are  added. 
The  reprint  is  to  be  continued. 

ENERGY  IN  SHORT-CIRCUITED  ARMATURES.  Roess- 
ler.  "Elek.  Zeit.,"  Nov.  lo. — The  first  part  of  a  long  article  in 
which  he  discusses  the  distribution  of  the  current  and  the  energy 
consumed  in  what  is  known  as  the  squirrel-cage  armature  of  alter- 
nating-current motors  invented  by  Dobrowolsky  and  consistmg  of 
an  iron  cylinder  with  copper  wires  running  through  it  near  the 
periphery,  all  being  connected  together  at  their  ends  by  copper 
rings.  Such  armatures  are  used  with  non-synchronous  rotary  field 
motors  or  non-synchronous  single-phase  motors  which  depend  on 
a  revolving  field.  In  these  the  loss  of  energy  in  the  armature  wind- 
ing not  only  affects  the  efficiency  but  is  a  very  important  quantity 
in  the  operation  of  the  motor,  as  it  determines  the  drop  in  speed  for 
increasing  loads:  this  diminution  in  speed  is  to  the  speed  at  no  load 
as  the  amount  of  energy  lost  in  the  armature  is  to  the  total  energy: 
the  calculation  of  these  losses  is  therefore  of  importance,  as  is  also 
the  distribution  of  the  currents  in  that  armature.  He  shows  how  to 
calculate  the  distribution  of  the  current  and  the  energy  losses  for 
the  forms  of  armature  occurring  in  practice.  What  occurs  in  such 
armatures  is  very  complicated,  but  the  theory  in  general  is  simple 
if  it  is  assumed  first  that  the  resistance  of  the  connecting  rings  and 
then  that  the  resistance  of  the  rods  may  be  neglected.  The  descrip- 
tion of  the  method  does  not  admit  of  being  abstracted,  but  some  of 
the  results  may  be  of  interest.  He  shows  that  if  the  resistance  of  the 
rings  is  zero  a  current  will  flow  in  each  rod,  independent  of  their 
number,  the  number  of  poles  and  the  shape  of  the  field — which  is 
equal  to  that  which  would  flow  in  that  rod  if  its  ends  were  connect- 
ed with  zero  resistance.  If  the  resistance  of  the  rings  is  only  a 
hundredth  part  of  the  resistance  of  the  rods,  the  mean  value  of  the 
current  will  be  reduced  to  more  than  half:  the  torque  will  be  re- 
duced in  the  same  proportion,  as  this  depends  on  the  proditct  of  the 
current  and  the  field  strength:  for  the  same  torque  one  armature 
would  therefore  have  to  have  double  the  slippage  of  another  similar 
one.  With  a  large  number  of  poles  the  armature  current  is  only 
diminished  to  a  slight  degree.  Not  only  the  resistance  of  the  rings 
but  also  the  intermingling  of  the  different  currents  depending  on 
that  current  and  the  number  of  poles  will  diminish  the  total  cur- 
rent. In  general  it  may  be  said  that  this  dimimition  will  become 
less,  the  less  the  resistance  of  these  rings  or  the  greater  the  relation 
of  the  number  of  poles  to  the  number  of  rods,  for  the  same  resist- 
ance of  the  rings.  .\  table  f^ives  the  distribution  of  th(< current  in 
an  armature  of  a  certain  kind. 

INDUCTION  MOTORS  OF  VARIABLE  SPEEDS.  Nieth- 
ammer.  "Elek.  Zeit.,"  Nov.  lo. — Multipolar  non-synclironous  mo- 
tors for  alternating  currents  sometimes  show  the  propcrt.v  of  run- 
ning at  a  speed  of  one-half,  one-third,  one-fifth,  etc.,  of  their  normal 
speed,  and  tend  to  maintiin  that  speed.  In  the  present  article  he 
explains  the  cause  of  this  phenomenon  as  based  on  the  magnetic 
relations  and  the  arran.gcment  of  the  windin.gs.  He  show,5  that  the 
rotating  field  is  of  the  nature  of  the  sum  of  several  rotalin.g  fields  of 
different  periods.  In  conclusion  he  states  th.al  for  rotary  field  mo- 
tors, switching  devices  for  the  windings  can  be  constructed  on  the 
principles  which  he  points  out,  which  will  enable  the  motor  to  be 
run  at  quite  different  snecds:  one  switch  in  general  will  give  two 
different  speeds.     For  simple  alternating-current  motors   in   which 


the  regulation  would  be  in  the  armature  winding,  the  switching  ar- 
rangements would  be  somewhat  complicated. 


TESTING  TRANSFORMERS.— "Elec.  Eng.,"  Nov.  24.— A  re- 
prmt  of  some  illustrated  instructions  issued  by  a  manufacturing 
company  showing  simple  methods  for  testing  and  caring  for  trans- 
formers. 

Lights  and  Lighting. 

REGULATING  ARC  LAMPS.— "Elek.  Rundschau,"  15,  p.  107; 
abstracted  briefly  in  "Science  Abstracts,"  Oct, — A  description  of  a 
new  inethod  of  regulating  lamps  in  groups  of  three  or  more  in  se- 
ries. Immediately  behind  a  resistance,  "arranged  in  series  with  and 
at  the  supply  end  of  the  mains  supplying  the  group,"  is  put  a  relay 
coil  in  parallel  with  the  mains;  this  relay  opens  and  closes  a  circuit 
containing  a  series  of  shunt  coils  acting  in  conjunction  with  the 
feed  mechanism  of  each  of  the  upper  carbon  holders;  this  feed 
mechanism  in  each  lamp  is  also  controlled  by  an  independent  coil 
arranged  in  parallel  with  the  arc;  when  the  catch  controlled  by  the 
relay  and  the  shunt  coil,  and  that  controlled  by  the  independent  coil, 
are  both  out  of  engagement,  the  lamp  will  feed,  but  not  otherwise. 
The  feeding  of  each  of  the  lower  carbons  is  similarly  controlled  by 
two  catches,  one  actuated  by  coil  in  series  with  the  arcs  and  the 
other  in  series  with  the  independent  shunt  coils  controlling  the 
upper  carbon  of  each  lamp.  A  diagram  of  the  connections  is  re- 
produced in  the  abstract. 

INCANDESCENT  SAFETY  LAMPS.  Courriot  and  Meunier. 
"Comptes  Rendus."  Oct.  17;  abstracted  in  "L'Eclairage  Elec," 
Nov.  12,  and  more  briefly  in  Lond.  "Elec,"  Nov,  11. — They  show 
that  an  incandescent  filament  is  incapable  of  producing  a  gas  explo- 
sion; they  filled  an  incandescent  lamp  with  that  mixture  of  marsh 
gas  and  air  which  has  the  greatest  explosive  power;  the  current 
was  switched  on  and  the  bulb  then  filled  with  the  explosive  mix- 
ture: the  glow  then  diminished  rapidly  except  at  one  point,  where 
the  filament  eventually  broke;  no  explosive  effect  was  produced. 
The  explanation  of  this  behavior  appears  to  be  that  the  gas  is  grad- 
ually burnt  up  without  explosion,  and  when  the  spark  occurs  at  the 
rupture  there  is  no  longer  an  explosive  mixture  in  the  bulb.  To 
obtain  an  explosion  it  is  necessary  to  break  the  filament  and  pro- 
duce a  spark  bv  shaking  the  broken  ends  until  thev  collide. 

SWITCHES  FOR  SIGN  LAMPS.— "Elek.  Ze'it.,"  Nov.  10,  and 
"Elek.  .\r\z."  Nov.  10. — A  brief,  illustrated  description  of  the  au- 
tomatic switch  for  lighting  and  extinguishing  lamps  used  for  mak- 
ing up  the  letters  of  a  sign  or  advertisement.  The  switches  are  op- 
erated bv  an  ei.ght-hour  clock. 


NERNST  LAMP.— "Science"  Nov.  18,  reprinted  in  the  "Elec 
Rev,,"  Nov.  2,3. — .K  short  article  by  Smith,  from  a  recent  descrip- 
tion in  a  German  daily  paper;  it  is  accompanied  by  two  illustrations 
showing  suggestions  for  heating  the  incandescent  rod.  The  ma- 
terial he  uses  is  magnesium  oxide,  which  does  not  become  a  con- 
ductor until  it  is  heated,  after  which  it  becomes  "a  perfect  con- 
ductor" and  emits  a  brilliant  white  light  while  the  current  passes. 
The  prelimmary  heating  may  be  made  by  placing  it  in  the  focus  of 
a  reflector  on  the  inside  of  which  is  a  spiral  wire  of  platinum,  which 
is  brought  to  incandescence  by  the  current.  Another  illustration 
shows  a  device,  which  has  already  been  described,  in  which  the 
body  is  heated  electrically  by  radiation  from  a  coil,  from  which  it 
is  afterward  withdrawn  magneticallv.  The  same  journal  contains  a 
short  communication  from  Heidelberg  (Germany)  by  Cooper,  in 
which  he  states  that  Nernst  has  been  developing  and  perfecting  his 
inventions,  and  that  "his  researches  have  been  crowned  with  such 
success  that  we  may  look  forward  to  the  early  appearance  of  the 
finished  lamp,  and  perhaps  the  confirmation  of  the  most  sensational 
rumors."  He  states  that  if  the  material  is  heated  above  .3000°  C.  or 
6coo°  Fahr.,  which  is  far  above  the  melting  point  of  platinum,  a  very 
weak  current  is  sufficient  to  keep  them  in  an  intensely  luminous 
condition:  either  direct  or  alternatin.g  currents  ma'v  be  used,  and  the 
magnesia  is  little  injured  by  use:  the  only  difficulty  lies  in  the 
method  of  heating  the  substance  to  make  it  a  conductor.  He  adds 
th.it  "the  work  is.  however,  progressing,  and  those  who  know  the 
abilitv  and  courage  of  the  inventor  are  confident  that  he  will  suc- 
ceed." 

_  ARC  L.AATP.  Ross.  "Can.  Elec.  News."  Nov.:  reprinted  in 
"El'ty."  Nov.  23. — \r\  article  reviewing  recent  improvements,  with 
special  reference  to  (he  enclosed  arc  lamp.  For  inferior  illumina- 
tion, and  in  manv  cases  for  outside  lighting,  he  claims  that  this 
lamp  has  decidediv  the  advantage,  which  has  been  recoenized  in  the 
lareer  cities  of  the  Ignited  Stales.  .\  table  gives  the  efficiencies  of 
different  arc-light   systems. 

Power. 

SHAFTING  V.  DIRECT  DRTVTXG.-Lond.  "Flee,"  Nov.  it. 
— .'\n  editorial  discussion,  with  special  reference  to  the  recent  paper 
of   I.aiigdon.     When   a   number  of  shafts  have  to  be  driven   there 
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can  be  no  qucsiiun  ui  the  advisability  of  using  electricity  from  a 
single  centre  in  place  of  long  lines  of  shafting  or  a  number  of  sep- 
arate engines  and  boilers.  It  discusses  chiefly  the  merits  of  the  two 
methods  of  distributing  the  power  in  the  shaft  itself.  Langdon 
showed  that  72  per  cent,  of  the  energy  supplied  to  the  main  shafting 
was  lost  in  transmission  and  that  such  a  case  was  a  frequent  occur- 
rence The  loss  of  energy,  however,  should  be  compared  with  the 
cost  involved  in  direct  driving  by  motors;  such  a  comparison  is 
made  and  the  figures  are  given,  showing  that  in  spite  of  the  low  ef- 
ficiency of  the  shafting  in  that  particular  case  there  is  still  a  saving 
in  cost  It  is  therefore  said  that  in  shops  in  which  machines  are  all 
small  it  is  advisable  to  use  larger  motors  driving  shafting;  a  point 
is  reached,  however,  as  the  power  becomes  greater  when  it  is  more 
economical  to  use  a  single  motor  driving  a  group  of  tools  through  a 
single  short  line  of  shafting;  it  is  thought  that  about  5  horse-power 
is  a  suitable  unit.  In  a  large  shop  with  heavy  tools  it  is  undoubted- 
ly more  economical  to  do  away  with  the  shafting  altogether.  The 
well-known  advantages  of  the  electric  method  are  then  enumer- 
ated It  is  concluded  that  tools  should  be  grouped  into  units  when 
smail  and  separatelv  driven  w^hen  large,  although  this  should  not 
be  applied  too  rigidly.  Some  small  tools  are  sometimes  advanta- 
geously driven  by  their  own  motor.  The  rage  for  very  small 
motors  is  a  mistake. 

PRINTING  PLANT.— '-Elec.  Eng.,"  Nov.  24.— An  abstract  of  a 
discussion  of  Damon's  paper  (see  Elec.  World,  Nov.  12).  Cutter 
referred  to  the  control  of  printing  press  motors;  in  such  plants  there 
i<:  a  considerable  difiference  of  opinion  as  to  the  desirability  of  using 
two  circuits  of  different  voltages  for  obtaining  a  wide  variation  m 
the  speed;  with  one  voltage  it  is  necessary  to  use  armature  resist- 
ance to  get  a  speed  variation  over  the  25  per  cent,  which  varying  the 
field  will  give;  but  this  resistance  in  the  armature  circuit  is  fatal  to 
good  regulation  with  varying  loads.  He  mentions  the  importance 
01  providing  for  the  ifischarge  of  the  field  circuit  of  a  shunt  motor 
when  it  is  opened.  Damon  described  a  lock  device  used  to  keep  the 
pressmen  from  running  the  presses  at  less  than  the  proper  speed;  a 
device  is  put  on  the  controllers  whereby  they  will  not  lock  at  any- 
thing less  than  the  full  speed  for  which  they  are  set.  while  the  con- 
troller may  be  used  for  starting  and  stopping,  during  which  opera- 
tion however,  the  controller  handle  will  have  to  be  held.  Roe  ex- 
pressed the  opinion  that  a  great  number  of  speeds  is  not  called  for 
by  practical  printers,  but  in  this  printers  seem  to  differ. 

SHOREDITCH  DUST  DESTRUCTOR,— Lond.  "Elec.  Rev.." 
Nov  II.— Some  editorial  remarks  in  which  attention  is  called  to 
several  points  and  some  estimates  are  made.  It  is  concluded  that 
thc-c  must  be  defects  in  the  design  and  construction  of  the  steam- 
raising  plant  The  value  of  combined  plants  is  already  being  quiet- 
ly demonstrated  elsewhere,  while  the  Shoreditch  results  are  being 
given  undue  and  premature  prominence. 

MUNICIPAL  ELECTRICAL  SUPPLY.  Gibbings.  Lond. 
"Elec  "  Nov  II.— The  continuation  of  his  long  serial.  He  enu- 
merates the  chief  advantages  of  the  electric  motor  and  considers 
briefly  the  cost  of  working  as  compared  with  gas.  oil  and  steam. 
Riving  figures.  He  also  gives  a  table  of  a  sliding  scale  of  charges 
for  electric  power,  based  on  six  months'  use. 

LOSS  IN  TRANSMISSION  LINES.— Lond.  "Elec  Eng," 
Nov  :  I —Several  answers  to  the  question  what  considerations 
should  determine  the  permissible  loss  in  the  line  wires  of  a  trans- 
mission plant.  , 
POWER  FOR  ELECTRIC  CURRENT  IN  PRUSSIA— "Zeit 
f  Bclcucht,,"  Nov.  10.— A  table  giving  the  amount  of  power  used 
for  gencratinR  electricity  in  Prussia  for  each  year  from  1891  to  98. 

ELErTRICITV  IN  AGRICULTURE.— Lond.  "Elec.  Rev  " 
Nov.  11:  reprinted  in  "I'l'ty"  (N.  Y.),  Nov.  23.-An  abstract  of  the 
article  noticed  in  the  "Digest"  Nov.  12. 

GROWTH  OF  ELECTRIC  POWER  TRANSMISSION.— 
"Elec  Eng  ."  Nov.  24.— Some  curves  and  data  given  by  the  Gen- 
eral Flcctric  Company  showing  the  growth  of  power  transmission 
as  far  as  the  installations  made  by  that  company  arc  concerned. 

TESTING  POWER  PLANTS.  Benjamin.  "Engineer,"  Nov. 
,c_'a1.  '  1  recent  lecture  before  the  Electric  Club  of  Cleve- 
jgnd  I  I, .-H  briefly  br,w  to  find  the  coal  and  water  consump- 
tion I"!   -   j"<wcr  per  hour. 

WASTPD  FURL.  Rrnton.  "El'ly."  Nov.  2.^- A  short  article 
in  which  he  endeavor-  ■■■  l-^^v  l.nw  furl  is  wasted  in  rcniral  sta- 
tionn. 

•  Traction. 

FI  ECTRIC  TRACTION  ON  RAILROADS.  Lanino  "Rlct- 
,^j/....  •■  .-  ..  f.,  -.l.-ir ,,  t.  .1  l.rli  flv  ill  "Sricncc  Abstracl.s,  Oct.— 
ti,  ririty  for  heavy  railroad  work. 

^^^  .^  been  rcarhed,  the  best  types 

,],  •!   iiiid  weigbiiiK   154  pounds  per  liorsc- 

(<.r  (iriiffrcKi  ill  the  rlrrtrir  motor,  this 
}',  wc-iKht,  he  thinks,  r.nn  br  re 

,('.  and  tbr  absence  of  rrriprocat 

i,  MH.n    w,   ,,,.    nllimair  speed.     Ho  thinks  the 

jl,  ,    will     never   prove   siijierior   lo   the   ordinary 

^,,,,,,,   , the  extra  wcijtht   (the  weidht  Is  220  pounds 

per  horsr-powrr)  will  oiiiwriKb  tbr  advantngcs. 

If  y^Mi.f  wf.  T.ond  "EnKiiiirrinK."  Nov.  M.— In  the  rnntinn 
j,j,„',  ,  .    illustrated  drirrlpli'.n  o(  the  works  nnd  prodnrls 

,,f  wb:'  Mierly  known  as  ibi-  Srbtirkrrt  Company,  n  well  il- 

nulrntrd  description  is  triven  of  ilir  two  railway  lines  in  IlainbiirK 
and  Altonii   erected  by  this  company. 


AUTOMOBILE  MOTORS.— Lond.  "Elec.  Rev.,"  Nov.  11.— A 
brief,  illustrated  description  of  a  motor  to  be  used  with  direct  chain 
gearing  from  both  ends  of  the  spindle  Lightness  in  weight,  great 
starting  power,  high  efficiency  and  small  space  are  the  chief  features 
claimed. 

MULTIPLE-UNIT  TRACTION  SYSTEM.  Cravath.  "Elec. 
Eng.,"  Nov.  17. — A  short  reply  to  the  recent  article  of  Shepard  (see 
"Digest"  Nov  19).  He  disclaims  having  made  any  attack  on  the 
Sprague  system;  this  system,  he  says,  .stands  without  a  practical 
competitor  for  elevated  roads  on  which  a  schedule  of  15  miles  per 
hour  and  over  is  to  be  obtained  with  trains  of  over  four  cars  and 
stations  about  2000  feet  apart;  he  does  not  question  the  wisdom  of 
its  adoption  on  that  Chicago  road.  For  trains  of  four  cars  and  less 
and  for  schedules  of  17  miles  per  hour  and  under,  that  system  and 
the  locomotive  systems  come  into  competition  in  elevated  service. 
Ir  his  previous  statement  about  the  lower  efficiency  of  small  motors 
in  that  system  he  referred  to  the  time  after  acceleration  when  they 
are  working  on  the  friction  load  only,  as  distinguished  from  the 
acceleration.  The  acceleration  should  be  as  rapid  as  the  traction  on 
the  drivers  will  permit  and  motors  able  to  do  this  are  very  inef- 
ficient on  the  subsequent  light  load  when  the  train  is  in  motion. 
The  energy  to  accelerate  in  the  multiple-unit  system  will  be  less 
than  that  required  by  a  locomotive  to  accelerate  more  slowly  to  a 
higher  speed  necessary  for  the  steam  schedule;  but  it  is  possible  that 
this  difiference  may  be  more  than  compensated  for  by  keeping  the 
current  on  in  the  multiple  system,  after  the  train  is  up  to  speed, 
thereby  resulting  in  a  greater  waste  than  with  a  locomotive.  The 
comparative  efficiency  of  the  two  systems  in  watt  hours  per  car 
mile^ depends  much  on  the  motorman;  drifting  is  more  essential  to 
.success  on  that  system  than  with  the  locomotive.  Some  errors  in 
his  and  in  Shepard's  remarks  are  pointed  out.  He  cannot  see  why 
the  cost  of  the  installation  of  the  power  plant  is  less  for  rapid  accel- 
eration than  for  lower  acceleration;  while  the  w^att  hours  used  in 
acceleration  are  less  with  the  multiple-unit  system  than  with  the  lo- 
comotive for  a  given  schedule,  the  maximum  current  is  more  by  a 
large  amount;  several  maximums  may  come  at  the  same  instant,  re- 
sulting in  high  peaks.  The  extra  investment  in  apparatus  might, 
however,  be  compensated  for  by  the  watt-hour  consumption. 

ACCUMUL.\TOR  TRACTION.  Krueger.  "St.  Ry.  Rev.," 
Nov.  15. — A  long  abstract  of  his  paper  read  at  the  Geneva  meeting 
of  the  Tramw-ay  Union,  and  noticed  in  the  "Digest"  some  time  ago. 
He  gives  some  data  obtained  from  experience  on  the  Hanover  line, 
where  the  mixed  trolley  and  accumulator  system  is  used.  Among 
other  figures  he  slates  that  the  grid  of  a  battery  plate  is  made  to 
last  through  six  repastings,  or  about  150.000  miles;  the  cost  of  filling 
the  negative  plates  with  new  paste  is  $18.20  per  car,  and  the  ])ositives 
$169.55.  During  a  period  of  two  years,  in  spite  of  unfavorable  rela- 
tions, the  cost  of  maintenance  and  renewals  of  the  batteries  has  been 
only  0.81  cent  per  car  mile.  The  average  lives  of  the  batteries  in 
thirty-seven  cars  was  2.^,417  miles,  that  of  the  positive  plates  being 
24.528   and  that  of  the  negatives  23,321  miles. 

CHICAGO, — "West.  Elec,"  Nov.  19. — -^  short  article  on  some 
innovations  on  the  trolley  lines  in  that  city.  One  of  them  has  a 
vestibule  tr^in  consisting  of  a  smoking  car.  with  motors,  and  a  reg- 
ular coach  as  a  trailer,  with  only  one  conductor.  On  one  system 
only  wooden  trucks  are  used,  \  different  form  of  ventilating  the 
car  is  also  mentioned, 

SURFACE  CONTACT  SYSTEM,  Johnson,  "Elec.  Eng.," 
Nov.  24. — The  beginning  of  a  reprint  of  'a  recent  paper  in  which, 
after  a  brief  introduction  describing  several  systems,  he  describes 
the  Johnson-Lundcll  system.  It  is  a  surface-contact  system  in 
which  the  contacts  are  made  alive  by  the  car  passing  over  them. 
.  CONDUIT  SYSTICMS.  Iledenbcrg.  "Rl'ty,"  Nov.  23.— An  il- 
lustrated article,  being  a  brief,  historical  description  of  the  develop- 
ment of  conduit  systems  for  railways. 

ELRCTROLYSIS  OF  WATER  PIPES.  Brown,  "Si.  Ry. 
Rev.."  Nov.  15.— A  reprint  of  the  whole  of  his  p.-qn'r,  an  abstract 
of  which  was  noticed  in  the  "Digest"  Nov.  19  and  Oct.  22. 

RAILWAY  RETURN  CURRENTS.  Fleming.  "St.  Ry. 
Rev.,"  Nov.  15. — IK  reprint  of  a  large  portion  of  his  lirit.  ,\ssii.  pa- 
per, which  was  noticed  in  the  "Digest"  Oct.  15. 

MICASURING  THE  RI'SISIANCI'.  OF  STI'RL  RAILS.— 
"St.  Ry.  Rev.,"  Nov.  15. — A  reprint  of  the  short,  illustrated  article 
noticed  some  time  ago,  showing  how  the  resistances  of  rails  is 
measurcil  in  a  manufacturing  establishment  in   I'ingland. 

NI'"W  /.RAL.AND.  ("icoit.  "Si.  Ry.  Rev.,"  Nov.  15.— .\  short 
aiticle  calling  atlenli'Hi  I"  llu-  piis>-iliililies  of  electric  tractimi  !ii  ihat 
(  f.nntr\'. 

InstallntionA,  Systems  and  Appliances. 

BRICAKDOWN  Al"  ItRIC.I  I  ION.  Dallas.  Lond.  "I'-lec.," 
Nov.  II. —  An  aci-iuint  of  a  similar  nccmrem-e  (see  "Digest"  last 
week),  which  helps  In  expkiiii  llie  ciusr  of  the  miniiniiin  ml oiil.s 
.ipeniiig.  Immu-  machines  ii(  i,5o  kw  in  an  iiiMallalioii  in  the  Uniled 
Stales  were  riinniiig  in  l\v«>  si'ls  on  llireewire  ni.iiiis,  e.irh  being 
jiriivided  wilh  a  niininuiin  iiil mil;  all  fotir  were  nearly  loaded  when 
line  niiiiiniiim  ciil  nut  aru-d.  nvviiig  to  a  (anil  on  one  of  the  iiiachincs 
,ilid  anclhri  (aull  uti  llie  main  <i(  lli;il  same  poll',  Ihiis  short  circuit- 
nig  llie  lilt  Mill,  which  lln-n  neled  The  olher  machine  on  the  same 
siilc  was  then  (ivrrloaded.  running  the  faulty  dyiKini"  ,is  a  molor, 
the  hvii  being  on  the  same  side;  the  fieUI  of  the  dvii.inu.  then 
dropped,  owing  lo  (be  engine  slowing  down,  and  its  minimum  cut- 
out worked,  thus  cutting  iiiit  all  the  lights  on  Ihat  side,     Aflir  that 
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the  machines  were  separately  excited.  An  entirely  different  type 
of  niuumum  cut-out  was  afterward  used  with  great  success. 

The  Brighton  breakdown  is  also  discussed  in  the  Lond.  "Elec. 
Rev."  It  is  thought  improbable  that  the  cut-out  of  the  injured  ma- 
chine should  have  operated  until  the  speed  of  the  machines  had  been 
reduced  on  all  the  others  sufficient  to  cut  them  out,  but  supposing 
this  to  be  the  case,  as  was  suggested,  the  substitution  of  return  cut- 
outs wo\ild  not  improve  matters,  as  they  would  be  equally  liable  to 
stick.  Another  possible  solution  is  that  the  short  circuit  caused  a 
sudden  rise  in  the  current  in  all  of  the  cut-outs,  which  induced  a 
momentary  current  in  the  solid  iron  core  in  the  opposite  direction, 
thus  partially  or  wholly  depolarizing  it  for  an  instant,  and  they 
would  then  operate;  this  could  be  avoided  by  using  a  laminated 
core. 

VIENNA.  Neubeck.  "Zeit.  fuer  Elek.,"  Nov.  6.— An  illustrated 
description  of  the  plant  for  the  tramway  company  in  Vienna;  it  is 
for  supplying  light  and  power,  but  does  not  seem  to  include  power 
foi  traction  purposes.  One  of  the  illustrations  is  a  good  diagram- 
matic representation  of  the  somewhat  unusual  system  of  circuits. 
The  primary  system  of  distribution  of  the  current  is  according  to 
the  three-wire  system  with  a  bare  neutral  wire,  and  the  generators 
therefore  consist  of  two  direct-current,  fourteen-pole  dynamos  of 
650  volts  in  series,  each  pair  being  driven  by  one  engine.  In  the 
two  outer  wires  there  are  also  two  equalizing  accumulators  of  mo 
ampere  hours  each,  of  eighty  cells,  in  series;  the  regulation  of  these 
is  automatic;  from  these  the  current  is  divided  into  six  pairs  of  feed- 
ers, going  to  six  sub-stations,  each  of  which  has  two  batteries  of  ac- 
cumulators and  a  rotary  transformer  for  charging  them;  from  each 
of  these  sub-stations  the  distribution  is  by  means  of  the  five-wire 
system,  with  a  voltage  of  240  between  each  two  wires.  The  trans- 
former consists  of  a  four-pole  dynamo  operated  with  a  480-volt  cur- 
rent, and  coupled  to  a  four-pole  dynamo,  which  delivers  current  of 
480  volts  in  two  circuits;  the  neutral  wire  of  this  system  is  also  un- 
insulated; the  incandescent  lamps  are  operated  at  240  volts.  There 
are  also  arc  lamps  and  a  number  of  motors  for  power  purposes. 
(The  description  of  this  somewhat  odd  system  is  not  very  clear.) 

FOLKESTONE.— Lond.  "Elec,"  "Elec.  Rev."  and  "Elec. 
Eng.,"  Nov.  ii.^An  illustrated  description  of  the  lighting  plant. 
The  continuous-current  three-wire  system  is  used,  \Vith  420  to  460 
volts  on  the  outers,  the  dynamos  being  connected  only  to  the  outer 
wires:  besides  these  there  are  a  booster,  a  battery  of  accumulators 
and  a  balancer. 

NURNBERG.  Scholtes.  "Elek.  Zeit.,"  Nov.  10.— The  conclu- 
sion of  the  very  long,  detailed  description  of  this  plant,  noticed  last 
week.  A  number  of  tables  showing  the  operation  and  costs  are 
given. 

RUNNING  COSTS  OF  PRIVATE  PLANT.— Lond.  "Elec. 
Rev.,"  Nov.  II. — Details  of  the  running  costs  of  a  private  plant  at 
the  Blackpool  winter  gardens. 

HAMILTON  MUNICIPAL  PLANT.— "Can.  Elec.  News." 
Nov. — A  reprint  of  the  report  by  Domville  to  the  City  Councils  of 
Hamilton,  Ont.,  on  the  cost  of  installing  and  operating  a  municipal 
lighting  plant. 

HAMBURG.— "Zeit.  f.  Beleucht.,"  Nov.  10.— A  long  extract  from 
the  report  on  the  operation  of  this  station  during  the  past  year. 

CHICAGO.— "Elec.  Eng.,"  Nov.  24. — A  brief  description  of 
some  new  work  in  the  Harrison  Street  station. 

ECONOMIES  IN  SMALL  LIGHTING  PLANTS.  Roberts. 
"West.  Elec."  Nov.  19. — A  reprint  of  a  long  paper  read  before  the 
Ohio  Elec.  Assn.,  in  which  he  shows  how  to  operate  most  economi- 
cally stations  which  are  in  existence,  as  distinguished  from  the  ques- 
tion of  how  to  design  them.     It  is  followed  by  the  discussion. 

WORKSHOP  HINTS.  Fells.  "West.  Elec,"  Nov.  19.— Brief 
descriptions,  with  illustrations,  giving  practical  hints  for  repair 
shops. 

Wires,  Wiring  and  Conduits. 

HIGH-TENSION  LINE.  Semenza.  "Elettricita."  17,  p.  166; 
abstracted  briefly  in  "Science  Abstracts,"  Oct. — A  brief  description 
of  the  Paderno  line.  There  are  two  sets  of  three-phase  lines;  by 
putting  all  the  load  on  one  set,  repairs  can  be  made  on  the  other,  as 
the  generators  are  capable  of  giving  a  higher  voltage  to  compen- 
sate for  the  greater  drop.  There  are  two  separate  pole  lines,  and 
the  wires  on  each  one  "are  divided  into  three  lines,  so  as  to  dimin- 
ish the  self-induction;"  the  existence  of  three  lines,  however,  tends 
to  produce  idle  currents  in  wires  of  the  same  phase,  if  any  dissym- 
metry exists  in  the  relative  positions  of  the  wires;  the  most  sym- 
metrica! disposition  was  found  to  be  the  following:  "The  wires  are 
fixed,  four  on  one  side  and  five  on  the  other  side  of  the  pole,  at  such 
distances  that  any  three  consecutive  wires  are  at  the  vertices  of  an 
equilateral  triangle,  the  phases  being  in  the  order  i,  2.  3,  i,  2,  3,  i. 
2,  3,  alternately  on  each  side  of  the  pole." 

MOISTURE  ON  HIGH-TENSION  INSUL.\TORS.  Stuart- 
Smith.  "Jour,  of  El'ty,"  Sept. — A  short  article  in  which  he  shows 
that  the  tendency  of  an  electric  charge  is  to  prevent  the  accumula- 
tion of  moisture  on  the  surface  of  a  charged  body;  the  presence  of 
the  charge  and  the  tendency  to  increase  the  surface  result  in  a  repul- 
sive force  between  the  water  molecules,  and  if  the  voltage  is  suffi- 
ciently high  they  will  fly  off;  this  action  will  continue  until  every 
vestige  of  moisture  disappears.  When  the  voltage  is  sufficiently 
high,  as  is  the  case  in  modern  transmission  lines,  any  further  accu- 
mulation will  be  impossible,  since  the  water  will  be  dissipated  as 


fast  as  it  is  condensed;  this  action  will  increase  with  increasing 
voltage,  and  the  hygroscopic  quality  of  the  surface  will  be  practi- 
cally nullified  when  the  voltage  is  a  little  greater  than  that  necessary 
to  produce  a  rapidity  of  dissipation  equal  to  the  rapidity  of  conden- 
sation. With  the  voltages  used  on  transmission  lines  it  is  probable 
that  no  surface  will  condense  moisture  as  fast  as  the  force  of  repul- 
sion can  dissipate  it  even  in  a  fog.  The  character  of  the  surface  is 
therefore  practically  immaterial,  and  glass  is  at  no  disadvantage  on 
account  of  its  property  of  condensing  moisture;  its  hydroscopic 
power  may  be  ignored  when  very  high  voltages  are  used.  This  is 
commented  on  editorially  in  the  issue  of  Oct.,  under  the  heading 
of  "The  Burial  of  a  Bugaboo."  His  explanation  is  said  also  to  give 
a  plausible  reason  why  it  was  found  very  difficult,  and  sometimes 
impossible,  to  start  the  Provo-Mercur  40,000-volt  transmission  plant 
during  rainy  weather,  although  when  once  started  the  heaviest  rains 
do  not  affect  the  operation  of  the  line.  The  problem  which  remains 
to  be  solved  is  a  means  for  cleaning  insulators  of  the  dust  that  cakes 
on  the  windy  side.  Insulators  on  long  telegraph  lines  are  cleaned 
periodically  to  prevent  leakage;  in  some  cases  it  is  even  necessary 
to  take  down  the  insulators  and  clean  them  as  often  as  three  or  four 
times  a  year;  if  this  is  necessary  for  telegraph  lines  the  same  pro- 
cedure may  be  found  a  remedy  for  some  of  the  difficulties  in  ex- 
tremely high-voltage  transmission. 

CABLE  CONDUIT.— "Elec  Eng.,"  Nov.  17,  and  "West.  Elec," 
Nov.  19. — .-K  brief,  illustrated  description  of  a  new  section  of  con- 
duit which  has  just  been  laid  in  the  Niagara  Falls  power  house.  It 
is  built  of  vitrified  tile,  is  1230  feet  long,  embedded  in  cement. 

Electro-Physics  and  Magnetism. 

DURATION  OF  ROENTGEN-RAY  EMISSION.  Morize. 
"Comptes  Rendus."  Oct.  17;  "L'Eclairage  Elec,"  Nov.  5;  abstracted 
in  Lond.  "Elec,"  Nov.  4. — He  devised  and  carried  out  a  method  of 
determining  the  duration,  and  believes  it  to  be  capable  of  great  ac- 
curacy. He  fixed  the  photographic  plate  at  the  end  of  the  shaft  of 
a  high-speed  motor  and  photographed  a  slit  when  the  motor  was  at 
rest  and  when  it  was  moving,  and  found  the  images  drawn  out  side- 
ways. The  results  show  that  each  current  impulse  in  the  primary 
of  an  induction  coil  corresponds  with  several  successive  impulses 
of  the  rays;  successive  images  of  decreasing  intensity  are  pro- 
duced, separated  bv  uniform  intervals:  on  some  plates  four  images 
can  be  traced.  The  durations  ranged  from  65  to  107  millionths  of  a 
second,  the  mean  being  82;  the  intervals  were  0.00033  second  on  an 
average. 

DIFFERENCE  BETWEEN  ROENTGEN  AND  CATHODE 
RAYS.  Geitler.  "Wied.  Ann.,"  No.  9;  abstracted  briefly  in  Loiid. 
"Elec,"  Nov.  4.— He  endeavors  to  bring  out  clearly  the  essential 
difference  between  them  by  a  study  of  their  electrification  or  ioniza- 
tion properties.  Roentgen  rays  are  absolutely  incapable  of  con- 
veying a  charge,  although  they  can  equalize  opposite  charges  by 
rendering  the  air  between  them  conducting.  His  arguments  are  in 
favor  of  regarding  Roentgen  rays  as  essentially  different  from  cath- 
ode rays.  This  is  also  the  view  taken  in  the  new  theories  of 
Roentgen  rays  and  the  English  wave  theory,  in  which  cathode  par- 
ticles, when  stopped,  generate  single-wave  impulses;  also  the  Dutch 
corpuscular  theory,  which  regards  Roentgen  rays  as  discharged 
cathode  particles. 

X-RAYS  IN  W.A.R.— Lond.  "Elec.  Eng.,"  and  "Elec.  Rev.," 
Nov.  4.— A  brief,  illustrated  description  of  a  demonstration  of 
Roentgen-ray  field  practfce  in  the  British  Army. 

POTENTIAL  GRADIENTS  IN  VACUUM  TUBES.  Wiede- 
mann and  Schmidt.  "Wied.  Ann.,"  No.  10;  abstracted  briefly  in 
Lond.  "Elec,"  Nov.  11.— A  lengthy  investigation  of  potential  gra- 
dients as  affected  by  the  source  of  current,  by  heat,  magnetism, 
light  and  photo-luminescence  of  the  gas  itself.  The  results  were 
practically  the  same  whether  an  influence  machine  or  a  battery  of 
accumulators  was  used  as  the  source;  the  luminous  appearances  are 
characteristic  of  the  discharge  potential;  the  heating  effects  '".tne 
glowlight  are  quite  out  of  proportion  to  the  potential  gradient 
there;  in  the  positive  light  the  whole  of  the  energy  given  out  by  the 
discharge  is  converted  into  heat. 

DEFLECTION  OF  DISCHARGES  BY  MAGNETIC 
FORCES.  Henry.  "Phil.  Mag.,"  Nov.— A  long  paper  giving  the 
results  of  experiments  undertaken  to  find  the  explanation  of  the 
change  produced  in  the  magnetic  deflection  of  the  electric  dis- 
charge in  rarefied  gas,  when  the  gas  is  changed. 

ELECTRIC  W.WES.  Lord  Kelvin.  "Phil.  Mag.."  Nov.— A 
short  paper  giving  the  substance  of  his  recent  Brit.  .\ssn.  paper. 
The  subject  is  "Continuity  in  Undulatory  Theory  of  Condensa- 
tional-Rarefactiona!  Waves  in  Gases.  Liquids  and  Solids,  of  Distor- 
tional  Waves  in  Solids,  of  Electric  Waves  in  .\11  Substances  Ca- 
pable of  Transmitting  Them,  and  of  Radiant  Heat,  Visible  Light, 
Ultra-Violct  Light." 

The  Lond.  "Elec."  Nov.  11.  gives  a  brief  abstract  of  this  paper.  It 
states  that  this  throws  a  flood  of  light  on  the  connections  which  ex- 
ist between  all  types  of  wave  motion,  from  those  of  sound  to  Hert- 
zian and  light  waves,  and  to  luminous  and  ultra-violet  waves.  The 
imaginary  apparatus  is  briefly  described  in  the  abstract,  and  it  is 
shown  how  first  a  low  sound  will  be  produced,  then  a  shriek,  then 
light,  and  so  on. 

POLARIZED  ELECTRO -MAGNETIC  WAVES.  Waitz. 
"Wied.  .^nn.."  No.  10:  noticed  briefly  in  Lond.  "Elec."  Nov.  II. — 
He  describes  his  researches  witli  the  polarization  of  electric  waves 
by  a  metallic  slit.  He  found  the  energy  transmitted  by  the  slit  un- 
dergoes a  periodic  increase  and  diminution    as  the  length  of  the  slit 
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is  enlarged.  The  minima  are  very  pronounced  and  closely  approach 
zero;  the  maximum  occurs  when  the  wave  at  the  slit  "has  the  same 
length  as  the  resonator  and  electrometer  combined."  The  first  min- 
imum occurs  at  a  length  of  slit  double  that  of  the  first  maximum. 

COHERERS.  Aschkinass.  "Wied.  Ann.,"  No.  10;  abstracted 
in  Lond.  "Elec,"  Nov.  4.— The  results  of  investigations  made  to  as- 
sist in  finding  the  nature  of  coherer  actions;  he  criticises  the  views 
held  by  Lodge. 

TEMPERATURE  COEFFICIENTS  OF  DIELECTRIC 
CONSTANTS.  Pellat  and  Sacerdote.  "Comptes  Rendus,"  Oct. 
17;  "L'Eclairage  Elec,"  Nov.  5;  abstracted  briefly  in  Lond.  "Elec," 
Nov.  II. — They  determined  the  dielectric  constants  of  paraffin  and 
ebonite  at  various  temperatures.  They  show  that  in  charging  a  con- 
denser at  constant  temperature  the  charge  as  usually  calculated 
must  be  muhiplied  by  a  factor  depending  upon  the  temperature. 

ALTERNATING  CURRENTS  IN  BRANCHED  CIRCUITS. 
Lyle.  Lond.  "Elec,"  Nov.  11.— The  continuation  of  his  mathemat- 
ical article  on  currents  in  branched  and  in  mutually  inductive  cir- 
cuits produced  by  harmonically  varying  e.  m.  fs.  (see  "Digest,"  Nov. 
5).  In  the  present  portion  he  gives  some  examples  of  the  applica- 
tion to  the  transformer  of  the  principles  which  he  described  in  the 
previous  portion. 

APPLICATION  OF  IMAGINARY  QUANTITIES.  Guilbert. 
"L'Eclairage  Elec,"  Oct.  29.-— A  long,  mathematical  article  on  the 
application  of  imaginary  quantities  of  the  problem  of  a  uniformly 
distributed  capacity. 

CAPACITY  OF  POLARIZATION.  Grimaldi  and  Platania. 
"L'Eclairage  Elec,"  Oct.  29;  abstracted  at  some  length  from  an 
Italian  journal. — They  measured  the  capacity  of  polarization  of  very 
thin  metallic  membranes,  corresponding  to  very  short,  known  pe- 
riods of  time. 

RESISTANCE  AND  LONGITUDINAL  STRAIN.  Cantone. 
"L'Eclairage  Elec,"  Oct.  29;  abstracted  from  "Accad.  Lincei.,"  6, 
p.  175. — He  describes  experiments  with  silver  and  nickel  and  ob- 
tains proportionality  between  the  forces  and  the  elongation  in  the 
variations  of  the  electrical  resistance;  beyond  a  certain  limit,  how- 
ever, it  is  no  longer  true;  the  ratio  of  the  increment  of  resistance  to 
the  total  resistance,  divided  by  the  ratio  of  the  increment  in  length 
to  the  total  length,  is  nearly  a  constant. 

CONDUCTORS  IN  ELECTROLYTES.  Stark.  "Wied.  Ann.,|' 
No.  10;  abstracted  briefly,  with  a  diagram,  in  the  Lond.  "Elec," 
Nov.  II. — He  shows  a  method  of  representing  the  occurrences  at 
the  surface  of  a  metallic  plate  immersed  in  an  electrolyte  through 
which  an  electric  current  is  passed;  the  curves  show  the  distribution 
of  the  current. 

THEORY  OF  HALL  EFFECT  IN  A  BINARY  ELECTRO- 
LYTE. Donnan.  "Phil.  Mag.,"  Nov. — A  reprint  of  a  Physical 
Society  paper.  He  calculates  what  effect  might  be  expected  theo- 
retically. 

ELECTRICAL  SOLAR  HYPOTHESIS.  Delta.  Lond. 
"Elec.  Rev.,"  Nov.  4. — Reproductions  of  the  results  of  some  mag- 
netic observations  which  tend  to  substantiate  his  electrical  hypothe- 
sis of  the  solar  system. 

ENERGY  OF  A  MAGNETIC  FIELD.  Pellat.  "L'Eclairage 
Elec,"  Oct.  29. — An  Academy  paper  deducing  some  formulas  based 
on  the  quantity  of  heat  absorbed  or  given  out  in  order  to  main- 
tain the  temperature  constant  during  the  charge. 

INTERNATIONAL  MAGNETIC  CONFERENCE.— Lond. 
"Elec,  Nov.  4. — A  reprint  of  the  report  of  the  Committee  on  Ter- 
restrial Magnetism  and  Atmospheric  Electricity,  appointed  in  1896. 
It  refers  entirely  to  terrestrial  magnetism,  and  makes  a  number  of 
recommendations  regarding  such  observations.  It  refers  briefly  to 
the  disturbance  caused  by  electric  railways,  and  recommends  that 
special  precautions  should  be  taken  to  protect  the  observatories 
from  the  effects  of  railway  currents. 

POWER  TRANSMISSION  THROUGH  AIR.  Trowbridge. 
"Elec  Rev.,"  Nov.  23. — A  reprint  of  the  article  noticed  in  the  "Di- 
gest" last  week. 

INDUCTION  COIL  CONDENSERS.  Dell.  "Elec.  Rev.," 
Nov.  16. — Descriptions  of  some  experiments,  which  are  a  continu- 
ation of  those  previously  noticed.  He  used  an  adjustable  con- 
dcnuer  with  the  interrupter  locked.  He  found  variations  of  light 
obtained  in  a  Crookes  tube  by  varying  the  capacity  of  the  con- 
denser; aUo  that  ttiT'"  was  a  rrrfain  capariiy  wtiiih  was  best. 
Electro-chemistry  and   Batteries. 

COMPARISON    ACCUMULATORS.    Schoop  and  Bcnndorf. 

"Fl.l-T,..  !i,  111    7.  ii  "  \'f,v.  I. — The  conclusion  of  their  long  article 
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other  surfaces  deviate  from  this,  the  better  the  accumulator.  Simi- 
lar surfaces  representing  the  data  obtained  with  the  separate  elec- 
trodes (with  the  aid  of  the  cadmium  electrode)  are  said  to  be  even 
more  interesting,  and  several  are  given;  these  are  reduced  to  what 
they  call  the  unit  electrode.  The  results  obtained  from  these  three 
accumulators  are  then  discussed.  Some  similar  charging  curves 
are  also  given,  and  are  said  to  be  of  greater  interest  than  the  dis- 
charging curves.  One  of  these  shows  that  in  all  three  systems  the 
spongy  lead  electrode  charges  better  than  the  peroxide  electrode; 
the  negatives  also  act  better  at  the  discharge. 

RULES  FOR  ACCUMULATOR  FACTORIES.— "Zeit.  f. 
Elektrochemie,"  Oct.  30. — A  reprint  of  the  rules  adopted  by  the 
German  Government  concerning  precautions  which  should  be  taken 
in  accumulator  factories  to  protect  the  workmen  against  lead  poi- 
soning. 

ELECTROLYTIC  PRODUCTION  OF  IODOFORM.— 
"Elek.  Anz.,"  Oct.  9. — Descriptions  of  several  processes  with  which 
good  results  have  been  obtained. 

ZINC  ANALYSES.  Paweck.  "Zeit.  f.  Elektrochemie,"  Nov.  3. 
- — A  short  article  describing  experiments  made  to  find  a  reliable 
electrolytic  method  for  a  quantitative  analysis  of  zinc.  In  one  of 
these  he  used  as  a  cathode  an  amalgamated  zinc  or  copper  plate,  as 
an  anode  a  perforated  platinum  electrode,  the  electrolyte  being  an 
acid  solution  of  zinc.  He  also  experimented  with  a  cathode 
made  of  wire  gauze  amalgamated  electrolytically.  The  results  ob- 
tained seem  to  agree  very  well  with  the  calculated  value,  and  the 
zinc  deposited  was  said  to  b.e  very  good.  In  the  second  method  he 
used  an  unamalgamated  brass  wire  netting  for  the  cathode,  the  so- 
lution being  slightly  acid  and  containing  potassium  or  sodium  sul- 
phate. 

ELECTROLYTIC  ANALYSES.  Smith  and  Wallace.  "Elek- 
trocheni.  Zeit.,"  Nov.  i. — A  brief  description  of  a  method  for  ura- 
nium and  another  for  cadmium. 

TIN.  Cowper-Coles.  "Elektrochem.  Zeit.,"  Nov.  i. — A  short  ar- 
ticle describing  briefly  electrolytic  methods  for  purifying  tin  and 
obtaining  it  from  its  ores. 

ELECTROMETALLURGICAL  LABORATORY.  Borchers. 
"Zeit.  f.  Elektrochemie,"  Nov.  3. — A  short  article  describing  recent 
additions  to  the  laboratory  at  the  high  school  at  Aix-la-Chapelle,  of 
which  he  has  recently  taken  charge.  It  refers  more  particularly  to 
the  installation  for  experimenting  with  the  electric  furnace. 

ELECTRO-CHEMICAL  SOCIETY.  MuUer.  "E'Eclairage 
Elec,"  Nov.  5. — A  continuation  of  the  report  of  the  papers  read  at 
the  recent  meeting  of  the  German  society. 


WATER  PURIFICATION.— "Elec  Eng.,"  Nov.  17.— A  re- 
print of  a  short  discussion  in  the  "Eng.  News."  It  is  concluded 
that  the  direct  treatment  of  water  by  the  electrical  current  is  of  lit- 
tle value,  but  it  is  hoped  that  a  coagulant  might  be  produced  elec- 
trolytically in  preference  to  the  chemical  methods.  The  recent  ex- 
periments in  Louisville,  Ky.,  showed  that  the  cost  of  the  electrolytic 
production  of  aluminum  hydrate  was  not  only  e.xcessive,  but  that 
the  method  was  unreliable;  but  an  iron  hydrate  could  be  produced 
much  more  advantageously  and  will  be  cheaper  than  commercial 
sulphate  of  alumina,  but  it  could  not  safely  be  used  at  Louisville. 
Iron  and  aluminum  arc  said  to  be  the  only  metals  available  for 
electrolytic  production  of  coagulants. 

Units,  Measurements  and  Instruments. 

PHASl'",  METER.— "L'Elec,"  Oct.  29.— An  illustrated  descrip- 
tion of  the  Dobrowolsky  phase  meter,  a  description  of  which  was 
noticed  several  years  ago.  It  consists  of  a  ccarse  wire  and  a  fine 
wire  coil  perpendicular  to  each  other  like  in  an  electro-dynamome- 
ter, except  that  both  coils  are  stationary,  but  in  place  of  the  noc-dle 
there  is  a  large  disc  of  iron  with  a  pointer,  kept  in  position  by  a 
spring  but  capable  of  a  slight  rotation  around  its  axis.  The  main 
current  and  the  shunt  current,  if  not  in  phase,  produce  a  revolving 
field  which  causes  the  di.sc  to  tend  to  rot.lle;  the  amount  of  rotation, 
indicated  by  a  pointer,  is  proportional  to  the  value  of  the  wattless 
component  of  the  current;  the  graduation  is  empirical.  The  use 
of  an  iron  disc  makes  the  readings  dependent  on  tlic  frequency,  and 
each  instrument  can  therefore  be  used  only  for  the  frequency  for 
which  it  has  been  calibrated;  this  would  be  overcome  by  the  use  of 
a  copper  disc,  but  the  coils  will  then  have  to  be  much  larger. 

Dl'.TKRMINING  THERMAL  AND  ELECTRIC  CONDUC- 
TIVITIF.S.  Stranco.  "Accad.  Lincei.  Atli."  7.  p.  ii)7;  noticed 
briefly  in  "Science  Abstracts,"  Sept. — .\  mnllu-iii.ilical  paper  show- 
ing how  with  simultaneous  observations  the  tlicrmal  and  electric 
condiirtivitics  of  wires  at  high  temperatures  may  be  ascertained. 

MAGNETIC  UNITS  AND  MEASUREMENTS.  Schmidt 
"Zeit.  f.  I'"leklrochrniio."  Nov.  3. — The  beginning  of  a  short  artic  K 
written  fnr  melnllurgists  and  foiiiidrymrn,  explaining  niagiieli. 
Urnis  and  prnperlics.  and  sluivviiig  lirnv  the  latter  arc  measured;  also 
tlic  resnlls  which  have  lieeii  nblaiiied  with  iron,  in  so  far  as  they  in 
terrst  foundry  eiiRincers. 

MOW  ACCUMULATORS   SHOULD    HI'    Tl'STK. D.— T.ond. 
"Elec.  Eng.,"  Nov.  II. — A  reply  In  this  question  referring  to  wliolli 
cr  constant  current  or  conslani  |)oicnti;ii  should  be  used.     The  dif 
frrrncc   is   pointed   "lit    and   il    is   slated   that  the   best   inrllmd    !■> 
adopt  while  lesling  is  that  inelhod  which  is  to  be  used  for  chargiiu 
when  llir  aiTuniiilnlor  is  in  acliial  use. 
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JVliscellaneous. 

PRESIDENTIAL  ADDRESS.  Preece.  Lond.  "Elec,"  "Elec. 
Eng."  and  "Elec.  Rev.,"  Nov.  11. — The  conclusion  of  his  presiden- 
tial address  (see  "Digest"  last  week).  In  discussing  lighthouses  he 
states  that  the  introduction  of  electricity  in  English  lighthouses  has 
rot  been  such  an  unqualilied  success;  no  new  electric  light  has  been 
installed  on  the  coast  of  Great  Britain  since  1888,  and  there  are  only 
four  such  lighthouse.s  on  that  coast;  this  is  due  chiefly  to  the  great 
first  cost  and  cost  of  maintenance;  moreover  the  sailor  cannot 
judge  distances  by  it,  as  it  is  too  brilliant  in  clear  weather,  while 
in  bad  weather  it  penetrates  no  better  than  an  oil  lamp.  The  sub- 
ject of  traction  is  then  considered.  Hamburg,  he  thinks,  is  one  of 
the  best  trammed  cities  on  the  continent;  the  electric  street  railways 
are  constructed  by  private  enterprise  under  a  lease,  the  municipality 
supplying  the  electric  energy  at  a  fair  price.  The  trolley  and  con- 
duit systems  are  briefly  compared,  the  former  being  favored.  The 
seriousness  of  the  corrosion  of  pipes  is  mentioned,  but  he  states  that 
the  remedies  are  simple,  easily  obtainable,  and  very  effective.  Elec- 
tric traction,  he  thinks,  must  sooner  or  later  be  considered  for  the 
suburban  traffic  now  carried  by  steam  railroads.  The  transmission 
of  power  is  briefly  discussed,  and  a  table  gives  the  records  of  some 
interesting  installations.  The  Lond.  "Elec.  Rev.,"  in  a  short  article, 
takes  exception  to  some  of  his  remarks. 

DEVELOPMENT  OF  ELECTRICAL  ENGINEERING. 
Raworth.  Lond.  "Elec.  Eng.,"  Nov.  4. — A  long  abstract  of  his 
presidential  address  before  the  Northern  Society  of  Electrical  En- 
gineers. He  points  out  the  rapid  development,  including  the  whole 
range  of  all  electrical  practice,  but  it  is  chiefly  of  local  interest,  as  it 
refers  to  progress  in  that  country.  It  contains  some  statistics  and 
data. 

ELECTRICITY  IN  SWITZERLAND.— "Bui.  Soc.  Int.  des 
Elec,"  Aug.-Oct. — Long,  illustrated  extracts  from  a  report  of  an 
excursion  to  Switzerland  made  by  some  students  in  April.  The  ex- 
tracts include  a  chapter  on  the  regulation  of  turbines  in  which  a 
number  of  forms  are  illustrated  and  described;  a  chapter  on  the  dif- 
ferent methods  of  distribution  in  general  in  which  a  brief  reference 
is  made  to  the  continuous-current  system,  which  is  always  at  con- 
stant current,  the  generators  being  all  in  series  and  the  motors  be- 
ing provided  with  special  regulators;  the  system  is  of  use  exclu- 
sively where  the  source  is  a  water-power  of  high  falls,  on  account 
of  the  high  speeds  required.  The  distribution  with  diphase  alter- 
nating current  is  discussed  and  a  number  of  applications  described; 
similarly  for  the  three-phase  current.  There  is  a  short  chapter  on 
electric  traction  and  one  on  switchboards  and  accessory  apparatus; 
another  describes  the  visits  to  the  Brown  and  the  Oerlikon  works; 
the  last  is  on  electro-chemistry. 

ELECTRIFICATION  IN  PAPER  MANUFACTURING.— 
"Elec.  Tech.,"  Oct.  IS.^A  note  stating  that  none  of  the  usual 
methods  for  discharging  paper  which  has  been  electrified  during 
its  process  of  manufacture  have  proved  satisfactory,  the  reason  be- 
ing that  the  paper  is  not  only  electrified  on  the  surface  but 
throughout  its  mass,  and  that  therefore  after  the  surface  has  been 
discharged  it  will  again  be  charged  from  the  interior  portions.  The 
desired  result  has  now  been  accomplished  by  providing  large  dis- 
charging spaces  in  which  the  surface  of  the  paper  is  subjected  to 
the  action  of  a  large  number  of  discharging  points,  which,  owing 
to  their  large  number,  discharge  the  paper  during  a  longer  period. 

EFFECT  OF  ELECTRICITY  ON  PLANTS.  Lemstroem. 
Lond.  "Elec.  Rev.."  Nov.  4. — The  beginning  of  a  reprint  in  full  of 
his  recent  Brit.  Assn.  paper,  abstracts  of  which  have  already  been 
noticed. 

INSULATING  MATERIAL.  Andreoli.  "L'Elec,"  Oct.  29.— 
A  short  note  calling  attention  to  the  fact  that  in  England  use  is 
made  of  fish  oil  for  insulating  materials,  a  fibrous  material  being 
impregnated  with  heavy  fish  oil;  this  material  is  superior  to  vulcan- 
ized fibre  and  can  replace  ebonite.  He  has  recently  ozonized  this 
oil,  which  thickened  it  rapidly;  he  thinks  there  is  a  great  field  for 
oil  thus  treated. 

TURIN.— Lond.  "Elec."  Nov.  4.— The  continuation  of  the  de- 
scription of  electrical  exhibits,  including  illustrations  of  two  alter- 
nators, an  enclosed  motor  and  an  oscillometer,  all  made  by  Italian 
companies. 

PARIS  EXPOSITION.— "Elek.  Zeit.,"  Nov.  10— An  editorial 
giving  some  information  about  this  exhibition.  The  amount  of 
power  used  \v\\\  be  about  20.000  horse-power,  three-quarters  of 
which  will  be  used  for  electric  lighting  and  one-quarter  for  power 
purposes.  This  is  to  be  generated  in  only  two  boiler  houses,  one  of 
which  is  to  contain  French  and  the  other  foreign  boilers.  All  the 
power  to  be  used  is  to  be  transmitted  electrically;  in  each  power 
house  both  the  continuous  current  and  single  and  multiphase  alter- 
nating currents  will  be  generated.  The  voltages  of  continuous-cur- 
rent dynamos  are  to  be  only  125.  250  or  500,  and  of  alternators  2200 
at  a  frequency  of  50.  The'  distribution  of  the  currents  will  be  in 
charge  of  the  exhibition  authorities;  what  machines  are  to  be  used 
has,  it  appears,  been  decided,  but  not  published.  Some  further  de- 
tails are  given,  including  the  cost  of  power  and  the  charging  for 
coal. 

VIENNA  EXTIIRTTTON.— "Zeit.  f.  Rlcktrochemie,"  Oct.  30.— 
The  continuation  of  the  illustrated  description  of  tlie  electrical  ex- 
hibits. 

BIOGRAPHICAL.— Lond.  "Elec."  Nov.  4— A  biography, 
with  portrait,  of  Latimer  Clark,  the  inventor  of  the  Clark  standard 
•rcll.  who  died  Oct.  30.     The  Lond.  "Elec.  Rev."  and  "Elec.  Eng." 


also  contain  biographical  notices.  See  also  Electrical  World 
last  week,  p.  546.  The  "Elek.  Anz.,"  Oct.  30,  publishes  a  short  bi- 
ography, with  portrait,  of  the  late  W.  E.  tein,  one  of  the  pioneer 
electrical  manulacturers  in  Germany. 

HIGH-FREQUENCY  CURRENTS  IN  THERAPEUTICS. 
Tesla.  "Elec.  tng.,"  Nov.  17. — A  reprint  of  a  paper  read  before 
the  Amer.  Elec.  Ther.  Assn.  in  September. — While  chiefly  of  inter- 
est to  physicians,  it  contains  some  things  of  general  interest,  besides 
good  diagrammatic  illustrations  of  the  various  systems  of  produc- 
ing high-frequency  currents.  One  of  the  remarkable  features  of 
such  currents  is  their  apparent  harmlessness,  which  makes  it  pos- 
sible to  pass  large  amounts  of  electrical  energy  through  the  body 
without  pain  or  discomfort.  The  electrical  actions  may  be  divided 
into  three  classes,  the  statical  or  that  depending  chiefly  on  the  mag- 
nitude of  the  potential;  the  dynamical,  depending  chiefly  on  the 
quality  or  quantity  of  the  current,  and  thirdly,  effects  of  a  distinct 
nature  due  to  electric  waves.  These  three  actions  are  generally  co- 
existent, but  one  or  the  other  may  be  made  to  predominate.  Va- 
rious methods  of  connecting  the  circuits  are  described  with  the  aid 
of  diagrams,  and  are  briefly  discussed.  When  one  terminal  of  a 
high-frequency  series  is  connected  to  ground,  certain  peculiarities 
will  be  noticed;  it  may  be  of  some  consequence  which  terminal 
is  connected  to  the  ground,  as  in  high-frequency  discharges  the  im- 
pulses in  one  direction  are  generally  preponderating.  One  of  the 
noteworthy  features  of  these  currents  is  the  facility  which  they  offer 
for  conveying  large  amounts  of  energy  to  a  body  entirely  insulated 
in  space;  currents  strong  enough  to  fuse  may  be  passed  through  a 
wire  entirely  insulated  at  one  end;  this  method  aft'ords  great  possi- 
bilities in  the  hands  of  the  physician,  and  is  discussed  at  some 
length;  he  does  not  think  it  impossible  to  convey  to  a  human  body 
or  to  give  off  in  space,  energy  at  the  rate  of  several  horse-power, 
while  a  small  part  of  this  amount  applied  to  the  human  body  in 
other  ways  could  not  fail  to  be  injurious.  He  shows  how  by  vary- 
ing the  period  the  points  of  highest  potential  of  the  secondary  may 
be  shifted  along  the  terminal,  and  this  point  may  therefore  be 
brought  to  any  part  of  the  body  or  made  to  move  through  it;  the 
body  may  by  this  method  be  subjected  to  several  million  volts  with- 
out injury.  With  such  high  electrifications  small  particles  adhering 
to  the  surface  are  torn  off  violently,  and  this  is  the  case  even  with 
the  toughest  of  the  metals;  he  thinks  this  can  be  made  use  of  by 
the  physician  as  a  substitute  for  a  w-ater  bath.  The  inductive  action 
of  such  high-frequency  currents  is  discussed,  both  the  electrostatic 
and  the  electrodynamic,  and  an  illustration  is  given  of  an  apparatus 
for  producing  these  effects.  He  describes  some  experiments  made 
to  produce  intense  inductive  action  in  a  small  space,  and  obtains 
some  surprising  results;  when  the  end  of  a  heavy  bar  of  iron  was 
placed  within  the  loop  it  was  raised  to  a  high  temperature  in  a  few 
moments;  a  sheet  of  tin  was  fused  instantly,  the  action  being  com- 
parable to  an  explosion;  the  energy  at  that  point  may  have  been  as 
much  as  10  horse-power.  He  studied  the  effects  of  this  action  on 
living  tissues  and  found  that  he  could  thrust  his  hand  within  the 
same  loop  and  hold  it  there;  he  even  held  his  head  there,  but  there 
is  danger  in  such  an  experiment;  if  a  conducting  path  was  so  formed 
within  the  living  tissue  of  the  head  it  would  be  instantly  destroyed, 
which  woilld  be  accompanied  by  death;  such  a  method  of  killing 
would  be  absolutely  painless.  The  only  explanation  he  can  offer 
for  the  peculiar  action  is  that  the  tissues  are  condensers.  Pieces  of 
metal  embodied  in  living  tissues  could  thus  be  heated,  affording  a 
possibility  of  sterilizing  wounds  or  of  locating  bodies.  Most  of  the 
results  which  he  obtained  are  made  possible  only  by  the  discharge 
of  a  condenser:  to  give  an  idea  of  such  an  effect  he  states  that  a 
condenser  small  enough  to  go  into  a  vest-pocket  may  create  pres- 
sures a  hundred  times  greater  than  those  produced  by  the  largest 
static  machine  ever  constructed;  or  used  in  a  different  way.  currents 
may  be  obtained  far  superior  to  those  in  the  largest  welding  ma- 
chines; this  is  possible  because  the  condenser  can  discharge  in  an 
inconceivably  short  time.  In  conclusion  he  describes  a  physician's 
instrument  for  generating  and  using  such  currents. 

M'GILL  UNIVERSITY.— "Can.  Elec.  News,"  Nov.— A  short 
description  of  the  new  electrical  equipment. 

ELECTRICAL  INVENTION.  Rosenbaum.  "Elec.  Eng.." 
Nov.  17;  "West.  Elec."  Nov.  ig.  and  at  greater  length  in  "Elec. 
Rev.,"  Nov.  23. — .An  abstract  of  a  recent  Franklin  Institute  paper 
on  the  status  of  electrical  invention.  Each  of  the  main  branches  of 
the  science  of  electricitv  is  discussed  and  the  inventions  described 
which  have  been  responsible  for  the  development  of  the  science.  It 
will  appear  in  full  in  the  "Jour.  Frank.  Inst." 

BIOGR.A.PHICAL.  "West.  Elec."  Nov.  12.— A  long  biog- 
raphy, with  a  portrait,  of  the  late  Charles  H.  Summers. 

Telegraphy,  Telephony  and  Signals. 

PROTECTING  TELEPHONE  CIRCUITS  FROM  DAN- 
GEROUS CURRENTS.— "Elek.  Zeit.,"  Nov.  3— An  editorial  dis- 
cussing the  probable  cause  of  the  recent  fire  in  the  Zurich  telephone 
central  station.  The  switchboard  was  the  1893  model  of  the  West- 
ern Electric  Company;  in  this  the  subscriber's  line  is  momentarily 
earthed  in  making  the  connections;  a  telephone  line  wire  which 
broke  fell  across  the  trolley  wire;  it  is  calculated  that  a  current  of 
25  amperes  could  then  have  passed  at  500  volts,  and  this  could 
maintain  a  continuous  arc  at  the  switchboard  This  seems  to  have 
been  the  true  cause;  it  might  have  been  prevented  by  a  fuse  in  the 
line  circuit;  another  way  of  preventing  it  would  be  to  introduce  a 
resistance  of  20  to  40  ohms  in  the  earth  connections.  .Another  ex- 
perience in  Vienna  is  cited,  and  in  this  the  current  from  the  trolley 
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Figs,  i,  2,  and  3. — General  Elevation  Views  of  Warren-Medbkry  Alternator. 


wire  crossing  passed  through  one  of  the  wires  of  a  cable  leading 
from  the  roof  to  the  switchboard,  starting  a  fire,  due  to  a  fault  in 
the  insulation.  Such  fuses  should  not  only  break  the  circuit,  but 
should  simultaneously  earth  either  the  outside  or  the  inside  circuit 
of  the  station,  but  even  in  this  case  the  Vienna  fire  would  not  have 
been  prevented.  The  fuses  had  best  be  placed  in  a  chamber  on  the 
roof  of  the  building  where  the  wires  enter,  so  that  all  the  wires  and 
cables  in  the  building  would  be  protected. 

TELEPHONE  CALL.— "Elek.  Zeit.,"  Nov.  3— An  illustrated 
description  of  the  method  used  in  Paris  noticed  in  the  **Digest" 
Sept.  24.  It  is  for  the  purpose  of  calling  any  one  of  a  number  of 
stations  without  disturbing  the  others. 

TELEPHONE  SWITCHBOARD.  Dubreuil.  "L'EIec,"  Nov. 
5. — A  brief  description,  with  some  diagrammatic  illustrations,  of  the 
new  switchboard  for  9000  subscribers  which  has  just  been  installed 
at  the  station  on  Rue  des  Renaudes,  Paris,  the  cost  of  which,  includ- 
ing the  erection,  will  probably  exceed  $200,000. 

SUBMARINE  CABLE  VESSELS.— Lond.  "Elec.  Rev./'  Nov. 
4. — A  complete  list  of  those  used  in  submarine  cable  work.  There 
are  forty-one  vessels,  with  a  gross  tonnage  of  64,615  and  8971  nomi- 
nal horse-power. 

SUBMARINE  CABLE  GRAPNELS.  Bright.  Lond.  "Engi- 
neering," Nov.  4. — The  beginning  of  an  articlejn  which  he  dis- 
cusses and  describes,  with  the  aid  of  illustrations,  the  different 
forms  of  grapnels  which  have  been  used  to  a  large  extent  in  prac- 
tice with  complete  success. 

TELEPHONE  SWITCHBOARD.— "Eiec.  Eng.,*'  Nov.  24.— A 
brief  description  of  a  new  switchboard  which  has  been  placed  in  the 
Harlem  central  station.  This  new  board  is  said  to  be  a  great  ad- 
vance on  the  self-restoring  drop  system.  The  method  used  is 
known  as  the  relay  system,  the  incandescent  lamp  signals  being 
operated  by  relays. 

EVOLUTION  OF  THE  TELEPHONE  SIGNAL.  Clausen. 
"West.  Elcc.,'*  Nov.   19. — An  article  of  a  historical  nature. 


Warren-Medbery  Inductor  Alternators. 


Among  the  foothilU  of  the  Adirondacks,  Ichs  than  50  miles  north  of  Albany 
and  about  20  miles  from  Saratoga,  is  located  the  home  of  the  Warren-Medbcry 
Company.  Sandy  Hill.  N.  Y.  The  excellent  train  service  from  north  and 
louth.  by  the  Delaware  &  Hudson  Canal  Kailroad  Company,  puts  Sandy  Hill 
within  eaty  reach  o(  Hoiton,  New  York  or  Ituffalo,  and  all  Canadian  points. 


Much  interest  is  displayed  throughout  the  country  by  engineers  and  station 
men  in  the  new  types  of  inductor  alternators  manufactured  by  the  Warren- 
Medbery  Company,  and  it  seems  fair  to  suppose  that  this  type  of  machinery 
is  a  favorite  one  in  the  modern  electrical  field  by  reason  of  the  increasing 
demand  reported  by  its  manufacturer. 

The  Warren-Medbery  Company  is  building  a  full  line  of  single-phase  alter- 
nating-current machines,  of  belt-driven  type,  adaptable  to  all  forms  of  lighting- 
service.  The  standard  machines  are  wound  for  1000  or  2000  volts  primary, 
and  machines  of  either  voltage  may  be  provided  with  a  subsidiary  armature 
winding  for  local  lighting  at  any  standard  voltage,  usually  110  to  220  volts, 
arranged  for  distribution  by  either  the  two  or  three  wire  methods.  The  prac- 
ticability of  subsidiary  winding  for  station  or  adjacent  property  lighting  is  at 
once  apparent  both  from  the  point  of  economy  and  safety,  as  the  use  and  cost  of 
transformers  for  short-range  lighting  are  dispensed  with,  and  the  point  gained 
that  the  station  is  not  plunged  in  darkness,  with  the  customary  confusion,  in 
case  of  the  opening  of  the  primary  circuit  in  fuse,  circuit  breaker  or  elsewhere. 

A  machine  equipped  with  a  subsidiary  winding  is  installed  in  a  southern 
New  York  lighting  station,  where  about  125-light  capacity  is  provided  for 
and  used  in  the  station  and  residence  of  the  owner  of  the  plant  situated  nearby. 
A  machine  operating  in  Mexico  has  a  capacity  in  its  auxiliary  winding  of  150 
lights,  which  are  distributed  by  the  three-wire  system,  220  volts  between  the 
outside  wires,  with  the  customary  neutral  arrangement. 

The  Warren-Medbery  Company,  recognizing  the  demand  for  machines  of 
low  voltage,  to  be  used  for  local  lighting  or  isolated  plant  work,  is  connecting 
its  alternators  in  such  a  way  as  to  give  the  full-rated  output  in  kilowatts,  at 
any  desired  voltage,  between  the  terminals  and  for  any  system  of  distribution. 
A  plant  installed  by  this  company  in  northern  Kentucky  is  connected  for 
three-wire  distribution,  so  that  there  is  a  potential  difference  of  240  volts  be- 
tween its  outside  wires  and  120  volts  to  the  neutral  from  cither  of  the  outside 
wires,  when  the  load  on  both  sides  of  the  system  is  equal.  A  novel  method  for 
compensating  for  unequal  distribution,  by  reason  of  different  load  on  the  two 
sides,  is  used.  It  consists  of  an  arrangement  placed  on  the  switchboard  where- 
by it  is  possible  to  vary  the  connection  of  the  neutral  wire  10  either  side  of  the 
true  central  point  of  the  armature,  thereby  increasing  the  length  of  active  con- 
ductor and  consequently  raising  voltage  on  the  heavily  loaded  side,  while  the 
voltage  of  the  light  side  is  decreased  proportionately.  A  rheostat,  in  series 
with  the  alternator  field,  gives  further  and  more  delicate  control  of  the  voltage. 

It  has  evidently  been  the  aim  of  the  designer  of  these  machines,  Mr.  H.  B. 
Warren,  to  combine  every  feature  which  his  long,  practical  experience  among 
station  men  and  engineers  would  teach  as  desirable  and  thoroughly  practicable, 
and  to  eliminate  every  feature  likely  to  prove  troublesome  or  not  durable  when 
in  service. 

The  testimonials  now  in  the  possession  of  the  Warren-Medbery  Company,  as 
to  the  performance  of  the  machines,  which  have  been  in  service  for  a  con- 
si  derahic   lime   past,    prove   the   advantages   of   many   of   the   original    improve- 
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Fig.   7. — End  and  Side  Views  of  Field  Coil. 


Fig.  8.— Inductor. 


Fig.  g. — End  View  of  Machine. 


ments  designed  by  Mr.  H.  B.  Warren,  which  are  embodied  in  the  W'arren- 
Medbery  alternators.  The  utmost  care  has  been  taken  in  the  working  out  of 
details  throughout  the  entire  machine,  the  idea  having  been  to  obviate  all  such 
parts  as  were  fragile  or  not  necessary  to  the  good  working  of  the  machine, 
not,  however,  falling  behind  the  foremost  rank  in  regulation   of  economy. 

In  the  illustrations  shown  herewith,  Nos.  i,  2  and  3  are  general  elevation 
views  of  the  Warren-Medbery  alternator  in  its  different  positions.  It  will  be 
noticed  that  such  details  as  belt  tightener  and  oil  gauges  have  been  carefully 
worked  out  to  meet  the  approval  of  station  men  by  reason  of  their  simplicity 
and  effectiveness. 

The  frame  rests  on  three  skid-ways  of  cold-rolled  steel  shafting,  having  nine 
footings  of  large  dimension,  thereby  permitting  the  machine  to  move  easily 
back  and  forth  when  it  becomes  necessary  to  tighten  or  slacken  the  driving 
belt.  The  skid-ways  are  set  into  the  sub-base,  carefully  lined  and  anchored  in 
position.  The  belt  tightener  consists  of  a  screw,  operated  with  a  ratchet  and 
pawl  from  the  lever,  causing  the  machine  to  advance  or  recede  in  a  true  line 
on  the  skid-ways,  thus  preserving  the  alignment  between  the  dynamo  shaft 
and  the  driving  shaft. 

Fig.  4  is  an  elevation  view  of  the  machine,  showing  the  general  structure 
of  the  stationary  uni-tooth  armature  and  frame.  It  will  be  noticed  that  the 
armature-coil  slots  are  unusually  deep  and  generous  in  proportion,  giving  this 
part  the  almost  appearance  of  a  field  frame,  thereby  permitting  the  armature 
coils  to  be  thoroughly  insulated  and  set  well  back  from  the  surface  of  the 
air  gap,  thus  lessening  the  liability  to  mechanical  injury,  in  event  of  chips  or 
other  foreign  matter  accidentally  getting  in  between  the  inductor  poles  and  the 
armature  iron. 

Especial  attention  is  called  to  Fig.  5,  showing  the  arrangement  of  the  wind- 
ings on  the  stationary  armature.  It  will  be  observed  that  no  clamps  are  used, 
and  a  strip  of  fibre  only  is  required  between  the  armature  teeth  to  hold  the 
coils  and  insulating  troughs  in  position.  The  smooth  bore  seen  on  the  inside 
of  the  frame,  near  the  armature  body,  is  intended  to  make  contact  with  the 
outer  face  of  the  annular  yoke,  shown  in  Fig.  6.  Station  men  having  had 
experience  with  antiquated  types  of  inductor  machines,  wherein  it  is  necessary 
to  remove  the  inductor  to  get  to  the  field  coil,  will  appreciate  this  feature  in 
the  Warren-Medbery  machine. 

If  it  should  ever  be  necessary  to  remove  the  field  coil  for  inspection  or  re- 
pair it  is  but  the  work  of  a  few  moments,  and  a  very  simple  operation  to  re- 
move the  coil  and  yoke  from  the  frame.  It  is  further  entirely  practicable,  in 
event  of  destruction  of  the  field  coil  by  lightning  or  accident,  to  wind  a  new 
coil  without  removing  the  old  field  coil  or  inductor.  The  process  consists  of 
loosening  the  field  coil  from  the  yoke  and  blocking  the  coil  on  the  inductor, 
which  is  readily  accomplished  by  means  of  a  few  wooden  wedges;  the  coil  will 
then  turn  freely  with  the  inductor  and  the  old  wire  may  be  unwound  quickly; 
the  new  wire  may  then  be  wound  on  exactly  as  if  the  coil  was  mounted  in  a 
winding  lathe. 

Fig.  7  shows  two  views  of  the  field  coil.  The  frame  on  which  the  coil  is 
wound  is  of  brass  and  is  lined  in  every  portion  which  comes  in  contact  with 
the  coil  with  sheet  fibre,  treated  to  prevent  absorption  of  moisture,  and  of 
such  a  thickness  as  to  thoroughly  insulate  the  winding  from  the  coil  frame. 
The  structure  of  the  coil  frame  allows  of  perfect  ventilation  and  permits  over- 
loading the  coil  without  danger  to  the  insulation.  Currents  of  air  induced  by 
the  rotating  part  of  the  machine  pass  freely  about  the  coil  to  the  outer  air  by 
way  of  the  yoke  openings.  The  coils  are  proportioned  for  heavy  overloads,  and 
in  no  single  instance  has  it  been  found  necess.iry  to  replace  a  field  coil  injured 
by  overload. 

The  inductor,  the  only  moving  part  of  the  machine,  is  shown  in  Fig.  8.  It 
is  a  solid  steel  casting,  with  a  single  ring  of  poles  of  laminated  steel  firmly  held 
in  place  by  being  dove-tailed  into  grooves  cut  in  the  body  of  the  inductor.  The 
shaft,  in  bearings,  is  made  extra  large  and  long  for  the  work  required,  thus  in- 
suring cool  running  and  long  life  to  bearings.  The  bearings  arc  of  the  most 
modern  construction,  self-oiling  from  oil  reservoirs  of  large  capacity.  The 
bearing  sleeves  are  made  solid   and  lined  with  a  high  grade  of  low-friction  metal. 

The  bearing  sleeves  and  supports  for  same  arc  so  designed  that  when  it  be- 
comes n^'ccssary  to  move  the  sleeve  the  only  process  required  is  the  removal 
of  the  bearing  cap,  allowing  the  sleeve  to  be  turned  and  slipped  endwise  oflf  the 
shaft.  In  the  outboard  bearing  machines  the  centre-bearing  sleeve  is  split  to 
enable  its  being  removed  without  withdrawing  the  shaft  or  taking  down  any 
parts  other  than  the  bearing  cap  of  the  centre  bearing.  The  Warren-Medbery 
Company  has  devoted  very  careful  attention  to  the  subject  of  bearings,  and  it  is 


safe  to  say  that  for  accessibility  and  perfection  of  operation  the  bearings  are  in 
the  front  rank. 

Fig.  9  shows  an  end  view  of  the  machine  with  the  upper  half  lifted.  This 
arrangement  greatly  facilitates  assembling  or  installing  the  machine,  and  by 
reason  of  the  fact  that  the  machine  may  be  shipped  in  so  many  parts  it 
renders  unnecessary  the  use  of  bridging  or  expensive  temporary  structures 
generally  used  in  the  installing  of  heavy  machinery. 

The  Warren-Medbery  Company  believes'  that  it  is  consistent  with  the  best 
practice  to  test  every  one  of  its  machines  to  full  load  for  a  considerable  period 
of  time,  and  to  make  a  run  at  or  above  the  guaranteed  overload  before  per- 
mitting the  machine  to  leave  the  shop.  The  company  has  at  its  disposal  several 
hundred  horse-power  in  a  set  of  turbines  operating  under  a  i6-foot  fall  on  the 
Hudson  River,  and  also  the  most  modern  apparatus  to  simplify  and  facilitate 
the  process  of  testing. 

Through  the  columns  of  The  Electrical  World  the  Warren-Medbery  Com- 
pany earnestly  invites  all  prospective  purchasers  of  electric  light  machinery  to 
witness  tests  employed  in  the  construction  of  its  machinery. 

The  two-phase  60-cycle  generators  manufactured  by  the  Warren-Medbery  Com- 
pany are  meeting  with  great  praise  from  all  concerned  in  their  operation.  The 
subject  of  two-phase  machinery  will  be  treated  at  length  in  a  special  bulletin 
to  be  issued  by  the  Warren-Medbery  Company  at  an  early  date. 


The  Westinghouse  Gas  Engine. 

The  ancient  myth  of  the  Greeks  that  Athene,  the  goddess  of  wisdom,  sprang 
into  being  full  armed  from  the  brain  of  Zeus  is  being  constantly  disproved, 
even  in  its  allegorical  sense,  by  the  experience  and  science  of  to-day.  All  our 
concrete  embodiments  of  wisdom  have  grown  by  a  process  of  evolution  from 
small  or  crude  beginnings  to  their  present  state  of  perfection.  The  Westing- 
house  gas  engine  is  no  exception  to  this  rule.  As  long  ago  as  i8S6  Mr.  George 
Westinghouse  saw  that  there  was  a  very  promising  field  for  a  gas  engine  which 
should  run   with   the   steadiness   of  a  steam   engine,   and   he  set   several  of  his 


Fig.  2.— 50-Hr  "  Engine  Type  "  Gas  Engine. 

engineers  to  work  on  the  problem.  They  built  several  experimental  engines  and 
gained  much  valuable  experience;  and  then  the  Fuel  Gas  &  Manufacturing 
Company  bought  the  patents  which  had  been  obtained,  and  pushed  the  work 
forward  with  more  men  and  better  facilities.  Mr.  Westinghouse  gave  it  his 
personal  attention,  and  a  number  of  practical  engines  were  built  and  sold. 
Soon,  however,  the  business  became  too  big  for  the  limited  facilities  of  this 
company,  and  it  was  transferred  to  the  Westinghouse  Machine  Company  in 
the  fall  of  1S96. 

The  mechanical  design  of  the  engine  was  at  that  time  thoroughly  overhauled 
and  made  to  conform  to  the  ripe  experience  of  the  machine  company  in  steam 
engine  construction.    Structurally   the   gas   engine   resembles   closely   Westing- 
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house  standard  steam  engines,  having  the  same  vertical  cylinders,  single-acting 
trunk  pistons  and  enclosed  crank  case.  A  complete  line  of  sizes  of  engines  was 
designed  and  the  business  put  on  a  thoroughly  commercial  basis.  To  illus- 
trate the  thoroughness  with  which  the  experiments  have  been  carried  on,  take 
the  case  of  the  225-hp  engine  now  doing  regular  commercial  work  (shown  in 
Fig.  i),  which  was  built  as  an  experimental  engine  in  the  early  days,  and  has, 
by  a  process  of  successive  changes,  completely  lost  its  identity,  for  no  portion 
of  the  original  engine  is  left.  Such  readiness  to  try  new  and  promising  ideas 
has  given  the  company  an  experience  on  which  it  can  rely  in  designing  new 
styles.  It  can  well  be  imagined  that  a  great  deal  of  money  has  been  spent  in 
conducting  such  experiments,  especially  when  it  is  realized  that  it  is  the  West- 
inghouse  policy  to  first  build  a  big  experimental  engine,  and  from  it  get  the 
data  for  designing  a  whole  line  of  smaller  one.  The  result  has  justified  this 
foresight,  for  to-day  the  company  is  regularly  selling  engines  ranging  all  the 
way  from   10  to   125  brake  horse-power,  and  is  extending  the  range  up  to  280 

No  load 
Scale  80  lbs.  perl" 


Full  load 
Scale  240  lbs.  perl' 


Fig.  2  shows  an  engine  and  dynamo  of  this  type,  which  is  on  exhibition  at 
the  shop.  The  method  of  governing  is  very  characteristic.  The  air  and  gas 
enter  each  through  their  own  set  of  ports,  and  are  mixed  in  the  interior  of  the 
valve,  and  then  passed  on  to  the  poppet  inlet  valves  by  way  of  the  larger  ports, 
which  are  not  materially  diminished  by  the  motion  of  the  valve.  To  provide 
for  the  variability  of  the  gases  in  different  locations  the  capacity  of  both  gas 
and  air  ports  may  be  varied  by  adjusting  either  half  of  the  valve  and  thus  pro- 
portioning the  amount  of  gas  and  air  taken  in.  The  position  of  these  adjust- 
ments is  determined  once  for  all  when  the  engine  is  first  started. 

After  being  mixed  and  measured  in  the  mixing  valve  the  charge  passes  into 
the  cylinders  through  poppet  valves,  which  are  mechanically  opened  at  the 
proper  time.  These  valves  are  mounted  in  small  covers  or  bonnets,  which 
makes  it  very  easy  to  remove  them  for  examination,  but  their  construction  is 
so  simple  that  they  require  practically  no  attention. 

The  ignition  is  accomplished  by  means  of  the  igniter  shown  in  Fig,  3,  which 
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brake  horse-power.  Step  follows  step,  and  a  6so-brake  horse-power  engine  has 
been  built  and  installed  in  the  power  house  of  the  Westinghouse  Electric  & 
Manufacturing  Company  for  regular  service. 

These  engines  operate  on  a  modified  form  of  the  Beau  de  Rochas  cycle.  They 
the  clearance  on  the  up  stroke  and  ignite  it  near  the  top  centre.  The  piston 
draw  in  a  charge  of  gas  and  air  on  the  first  down  stroke,  then  compress  it  into 
then  moves  down  during  the  second  down -stroke  under  the  pressure  of  the 
exploded  gases,  and  these  are  exhausted  during  the  second  upstroke.  They 
depart  from  the  Beau  dc  Rochas  cycle  in  that  the  incoming  gas  and  air  are 
throttled  to  a  greater  or  less  degree  by  the  action  of  the  governor,  according 
to  the  load  on  the  engine.  This  method  of  governing  insures  an  explosion  with 
every  other  revolution  in  each  cylinder  or  one  per  revolution  for  the  two-cyl- 
inder, and  one  each  two-thirds  revolution  for  the  three-cylinder  type,  instead  of  a 
reduction  of  the  number  of  explosions,  as  with  the  so-called  "hit  or  miss" 
governors.  The  frequency  and  regularity  of  the  impulses  insure  such  steadiness 
of  running  thai  it  is  possible  to  mount  a  dynamo  rigidly  on  the  cngme  shaft 
and  obtain  perfectly  steady  electric  light. 


is  strongly  protected  by  patents.  This  igniter  has  two  pairs  of  terminals,  from 
either  of  which  the  spark  may  be  drawn,  and,  as  the  change  can  be  easily 
made  while  the  engine  is  running,  it  furnishes  an  insurance  against  a  shut 
down  in  case  of  accident  to  one  pair  of  points.  The  electric  current  for  the 
ignition  may  be  obtained  from  either  a  battery  or  lighting  dynamo  or  from 
a  small  dynamo  installed  for  the  purpose.  This  current  passes  through  a  choke 
or  spark  coil  and  then  through  the  points  in  contact.  At  the  proper  instant 
the  points  are  quickly  separated,  and  the  kick  of  the  inductive  coil  produces  a 
bright  spark  which  causes  the  explosion.  At  the  end  of  the  stroke  the  poppet 
exhaust  valves  are  lifted  by  cams  inside  the  crank  case  and  allow  the  burnt 
gases  to  escape. 

The  accompanying  set  of  cards  taken  from  an  engine  show  plainly  the  reason 
for  the  regularity  of  running,  for  they  indicate  a  nice  adjustment  of  the  power 
of  the  explosion  to  the  work  required.  The  throttling  of  the  admission  below 
the  atmospheric  line  shows  clearly  in  the  no-load  card. 

These  engines  arc  conservatively  rated,  for  they  are  all  tested  in  the  shop  up 
to  a  maximum  or  overload  of  at  least  10  to  15  per  cent,  above  their  rating,  and 
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they  are  run  on  the  testing  foundation  for  a  number  of  days  and  their  be- 
havior critically  noted.  The  gas  consumption  is,  in  all  cases,  measured  and 
seldom  varies  from  the  limits  of  lo  to  12  cubic  feet  of  natural  gas  per  brake 
hp-hour  at  full  load. 

Anyone  who  has  had  any  experience  with  gas  engines  will  be  quick  to  ask 
about  .the  starting  of  such  large  engines,  and  will  be  pleased  to  learn  that  it 
can  be  easily  done  by  one  man  or  boy,  for  all  the  larger  sizes  are  provided  with 
a  small  automatic  valve  which,  when  thrown  into  action,  admits  compressed 
air  on  every  down  stroke  into  one  of  the  cylinders,  whose  ;-egular  inlet  valve  is. 
for  the  moment,  thrown  out  of  gear,  and  whose  exhaust  valve,  through  the 
medium  of  a  movable  starting  cam  opens  each  revolution.  The  cylinder,  for 
the  time,  acts  as  an  air  motor,  and  drives  the  engine  until  the  charges  drawn 
in  by  the  other  cylinder  or  cylinders  explode.  Then  the  air  is  shut  off  and 
this  cylinder  thrown  into  normal  action.  The  air  is  obtained  from  an  air 
reservoir,  which  is  charged  by  means  of  a  small  air  pump  driven  by  the  engine. 


Fig.  4 — io-Hp  "  Kodak"  Gas  Engine. 

When  the  required  pressure  is  obtained  in  the  reservoir  the  belt  is  thrown  off 
and  the  valve  of  the  tank  closed,  thus  insuring  a  supply  of  air  for  the  next  start. 
The  air  pump  is  supplied  with  a  handle  so  that  in  case  of  accident  to  the  air 
supply    the  tank  can  be  recharged. 

The  lubrication  of  these  engines  is  very  similar  to  that  of  the  Westingbouse 
steam  engine,  for  the  closed  crank  case  carries  a  pool  of  oil  which  is  splashed 
up  to  the  pistons  and  other  internal  bearings  by  the  lower  ends  of  the  connect- 
ing rods.  The  main  bearings  carry  oil  cups  which  serve  to  lubricate  them  and 
to  keep  up  the  supply  in  the  crank  case.  The  small  cups  and  oil  holes  on  the 
other  bearings  require  but  little  oil,  and  are  in  plain  sight. 

The  extensive  experience  of  the  company  in  steam  engine  construction  has 
been  particularly  useful  in  the  design  of  the  gas  engine.  The  bearings  of  the 
shaft  and  connecting  rods  are  furnished  with  convenient  means  of  taking  up 
the  unavoidable  wear  without  aflFecting  their  alignment. 

Altogether,  the  engines  are  uncommonly  well  constructed,  and  large  numbers 
of  them  are  being  installed  all  over  the  country,  using  many  varieties  of  fuel  and 
doing  all  kinds  of  work.  They  are  particularly  well  adapted  for  electric  lighting 
and  run  as  steadily  as  the  best  steam  engines. 

For  the  information  contained  in  this  article  we  are  indebted  to  Mr.  William 
P.  Flint,  an  engineer  of  unquestioned  ability,  who  has  for  several  years  past 
been  a  recognized  authority  on  gas  engines. 

A  Central  Station  Episode. 


The  manager  of  an  electric  light  plant  who  has  a  duplicate  set  of  machinery 
for  generating  the  electric  current  that  lights  residences  and  streets,  as  well 
as  the  one  that  is  struggling  along  "on  the  ragged  edge,"  with  his  station 
taxed  to  its  utmost  limit,  will  appreciate  the  situation  which  confronted  a 
manager  in  the  capital  city  of  Vermont. 

There  are  two  companies  in  Montpelier,  and  competition  is  very  sharp;  the 
new  company  having  three  150-kw  alternators  driven  by  water  power,  with  a 
load  for  only  one,  while  the  old  company  has  two  loo-kw  alternators  of  modern 
construction,  six  arc  dynamos  and  a  job  lot  of  ancient  machines  that  a  few 
years  ago  cost  a  large  sum,  but  to-day  are  not  salable.  In  this  lot  are  three 
A  6  T.-H.  self-exciting  alternators  and  a  soo-Iight  Heisler  dynamo.  These 
four  machines  have  been  moved  out  to  make  room  for  the  new  alternators,  but 
the  old  switchboard  and  station  instruments  are  still  in  place,  the  circuits  be- 
ing connected  to  the  new  machines.  Two  engines  and  five  water  wheels,  by 
the  medium  of  a  jackshaft  and  belts,  supply  power  for  the  street  and  interior 

lighting.  .  ,    ,    , 

This  was  the  situation  the  day  before  the  Legislature  assembled  tor  its 
biennial  session  of  1898.  The  men  had  been  working  night  and  day  for  two 
weeks,  getting  ready  for  the  increased  business,  which  included  the  lighting  of 
the  capitol.  The  material  had  been  late  in  arriving,  so  that,  at  the  last  min- 
ute, a  circuit  was  connected  \o  one  of  the  alternators  without  being  protected 
by  circuit  breakers,  but  fuses  were  substituted  for  these  and  everything  hitched 
up  for  a  trial  run;  the  next  night  business  would  commence  in  earnest.  Every- 
thing  went  well,  and  a  tired  lot  of  men  congratulated  each  other.  But  about 
9  o'clock  a  wire  fell  across  the  new  line,  and  the  resulting  short  circuit  failed 
to  blow  the  fuses,  but  did  wreck  the  armature,  so  that  it  could  not  be  replaced 
without  sending  it  to  the  factory.  The  three  small  alternators  together  had  a 
sufficient  capacity  for  the  load  of  the  disabled  machine,  but  there  was  room  to 
belt  up  only  one  of  them,  and  each  of  the  four  circuits  had  a  heavier  load 
than  any  one  of  the  machines  could  handle.  A  hasty  calculation  showed  that 
by  running  about  2  miles  of  wire  another  circuit  could  be  formed  and  the  load 
divided  up  so  that  the  small  machines  could  carry  it,  provided  they  could  be 
belted  up.  The  manager  was  acquainted  with  the  L.  P.  &  D.  system  of  belting, 
and   he   found  room   fo     one  dynamo   between   an   engine  and    the   jack    shaft; 


then,  by  moving  an  arc  dynamo,  and  making  the  belt  a  few  feet  longer,  there 
was  just  room  to  squeeze  in  the  third  machine.  A  trip  to  the  L.  P.  &  D. 
shops  showed  that  they  had  transmitters  and  split  pulleys  on  hand  of  the  size 
required.  The  foreman  reported  several  miles  of  wire,  not  in  use,  that  had 
formerly  carried  the  Heisier  current,  but  which  had  not  been  taken  down,  and 
his  ability  to  take  down  the  same,  string  it  on  the  poles  of  the  proposed  line 
and  make  the  necessary  connections  ready  to  start  up  the  next  night.  The  en- 
gineer said  that  he  could  move  the  machinery,  set  up  and  belt  the  transmitters 
and  have  his  part  ready,  and  the  manager  was  to  try  his  hand  at  wiring  the 
machines  to  the  old  switchboard.  About  4:30  the  next  afternoon,  all  the  cir- 
cuits were  started  up,  not  a  customer  being  left  out,  the  capitol  lighted  from 
dome  to  basement,  and  the  Governor's  reception,  the  event  of  the  session,  was 
a  grand  success. 

This  remarkable  performance  was  possible,  first,  on  account  of  employees 
that  had  great  courage  and  faith  in  "a  long  pull,  a  strong  pull  and  a  pull  all  to- 
gether"; second,  by  using  the  L.  P.  &  D.  system,  which  makes  it  possible  to 
run  the  driven  and  driving  pulleys  close  together,  utilizing  space  that  would 
not  be  available  with  any  other  method  of  driving.  In  belting  up  the  machines 
no  lacings  were  used,  but  all  belts  were  made  endless,  as  the  engineer  is  sup- 
plied with  a  kit  of  belting  tools,  and  many  a  dollar  is  saved  by  repairing  and 
building  up  belts  that  otherwise  would  be  thrown  away. 

The  electric  lighting  company  is  now  engaged  in  developing  a  water  power 
at  Bolton  Falls  on  the  Winooski  River,  17  miles  below  its  present  plant.  The 
equipment  will  consist  of  two  450-kw  General  Electric  direct-connected  gen- 
erators of  the  revolving  field  type,  which  will  generate  current  at  12,000  volts. 
The  line  is  to  be  of  bare  copper,  and  step-down  transformers  will  be  used  at 
the  station  to  adapt  the  current  to  the  present  lines. 

A  22o=Volt  Enclosed  Arc  Lamp. 


A  perfected  form  of  carbon-feed  arc  lamp  for  direct  connection  across  220- 
volt  mains  is  being  placed  on  the  market  by  the  General  Electric  Company. 
It  operates  with  120  volts  at  the  arc,  takes  a  normal  current  of  2.5  amperes  and, 
with  one  trimming,  has  a  life  of  from  130  to  150  hours.  The  light  is  of  less 
volume  and  more  violet  in  color  than  that  of  standard   iio-volt  lamps,  but  the 


Lamp  Complete. 


Mechanism  of  Lamp. 


advantages  of  a  220-volt  lamp,  capable  of  independent  operation,  sometimes 
compensate  for  the  diminution  of  light  as  compared  with  the  General  Electric 
5-ampere  power-circuit  lamp  for  use  two  in  series  across  220-volt  mains.  A  va- 
riable resistance  at  the  top  of  the  mechanism  allows  the  use  of  the  lamp  on  cir- 
cuits of  from  210  to  250  volts. 

The  22o.voU  lamp  is  weatherproof,  and  may  be  used  without  a  hood.  It  is 
especially  suitable  for  lighting  vestibules,  doorways,  window  fronts,  etc.  It 
may  be  used  with  the  closed  outside  globe  or  with  the  single  globr  and  flared 
reflector.  The  casings  are  of  several  designs,  the  standard  weatherproof  casing 
being  finished  in  black  enamel. 


A  New  riotor  for  Direct  Connection. 


The  motor  illustrated  on  the  next  page  is  built  for  direct  connection  to 
machine  tools,  printing  presses,  line  or  countershafts,  etc.,  by  the  Triumph 
Electric  Company.  Cincinnati,  Ohio.  It  embodies  the  Triumph  standard  con- 
struction throughout,  and  its  design  is  exceptionally  compact.  Both  armature 
and   pole  pieces  are  of  laminated   steel,   the   armature  and   commutator   hff'O^r 
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mounted  on  an  independent  spider,  which  is  bored  to  fit  the  shaft  of  the  tool 
to  be  driven.  Ample  room  between  spider  and  core  is  left  for  ventilation,  and 
radial  apertures  are  provided  running  from  centre  to  circumference  for  the 
same  purpose.  It  is  stated  that  the  temperature  rise  of  one  of  these  machines 
under  ten  hours'  continuous  run  loaded  was  less  than  lo  degrees.  Cast-iron  per- 
forated plates  are  fitted  on  each  side  of  the  frame,  protecting  both  the  fields 
and  the  armature. 

The  brushes  are  of  carbon  and  are  clamped  positively  in  the  holder,  the  con- 
struction of  which  is  such  that  the  tension  can  readily  be  adjusted.  This  type 
of  holder  is  claimed  to  be  superior  to  that  of  any  depending  on  a  sliding  con- 


The   l-T-E  Rheostat. 
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tact  between  carbon  and  holder.  The  bearings  are  of  bronze  of  the  ring-oiling 
self-aligning  type,  and  are  carried  on  three-arm  spiders  attached  to  the  frame, 
making  an  entirely  self-contained  and  very  compact  machine.  Oil  wells  of 
ample  capacity  are  provided.  The  machine  is  built  inverted,  as  a  ceiling 
motor,  and  is  made  in  six  sizes,  all  based  on  lOO  r.  p.  m. 


Steam  Separator  and  Oil  Eliminator. 


In  designing  this  apparatus  the  object  sought  was  to  secure  the  highest  pos- 
«ible  efficiency  with  the  least  possible  obstruction  to  the  fiow  of  the  stream.  To 
attain  this  result  the  interior  of  the  separator  was  kept  as  smooth  as  possible, 
and  all  sharp  corners  and  depending  ledges  avoided.  These  obstructions,  it  is 
asterted,  not  only  add  friction,  but  every  angle  from  which  the  water  of  entrain- 
ment  is  sprayed  by  the  current  of  steam  will  increase  the  saturation. 

The  cut  in  the  next  column  shows  the  vertical  and  horizontal  separators  manu- 
factured on  these  lines  by  the  Hoppes  Manufacturing  Company,  Springfield, 
Ohio.  The  steam  inlet  in  both  gradually  enlarges  into  a  chamber  ten  times  the 
area  of  the  pipe,  and  the  outlet  is  gradually  reduced  to  the  original  area.  The 
principal  feature  of  the  separator  is  the  interception  of  the  entertainment  by 
gutters  which  are  kept  partially  filled  with  water.  These  gutters  or  channels,  it  is 
•Uted,  have  the  effect  of  cutting  off  all  the  entrained  water  or  oil,  and  are  ar- 
ranged to  guard  both  the  inlet  and  outlet.  The  cntrainmcnt  caught  by  these 
gutters  is  carried  to  the  bottom  of  the  separator  by  small  pipes. 

In  the  vertical  separator  the  steam  enters  the  lop  and  all  cntrainmcnt  follow- 


The  letters  I-T-E,  which  have  become  so  well  known  to  tne  electrical  trade 
in  connection  with  the  circuit  breaker  manufactured  by  the  Cutter  Electrical  Sc 
Manufacturing  Company,  of  Philadelphia,  have  been  adopted  in  designating  a 
new  rheostat  just  brought  out  by  the  same  concern. 

In  entering  the  field  already  occupied  the  company  kept  in  mind  the  devices 
at  present  on  the  market,  and  remembered  that  only  by  producing  a  better 
instrument,  at  the  same  or  lower  in  price,  ultimate  success  could  be  attained. 
For  this  r:  .  .    '■  \v  words  as  to  the  important  features   of  the  new  rheostat 


OUTLFT 

Vertical  and  Horizontal  Ste.\m  Eliminators. 

will  not  be  out  of  place.  There  are  several  points  of  design  and  construction 
which  tend  to  render  its  breakdown  impossible  except  through  willful  neglect. 
The  design  of  the  contact  segments  affords  a  large  contact  surface,  and  these 
segments  are  kept  from  turning  on  the  base  of  the  rheostat  by  means  of  small 
detents,  which  also  prevent  their  working  loose,  as  they  are  otherwise  apt  to  do. 
The  contact  arm  and  the  arm  to  which  the  handle  is  attached  are  in  two  sepa- 
rate independent  pieces,  so  that  the  movement  of  the  handle  does  not  affect  the 
pressure  of  the  contact  arm  up  the  resistance  segments.  An  entirely  new 
feature  is  noted  in  that  the  arm  and  the  base  plate  on  which  it  is  mounted  can 
be  removed  by  simply  taking  oflf  a  cap  screw.  This  admits  of  the  removal  of 
parts  for  any  adjustment  which  may  be  required. 

The  tension  of  the  spring  holding  the  rheostat  arm  normally  open  is  of  suf- 
ficient strength  to  prevent  it  being  left,  either  by  accident  or  design,  upon  any 
segment  excepting  those  which  are  not  in  circuit  or  those  on  the  side  of  the 
rheostat  where  all  the  resistance  is  cut  out. 

The  face  is  made  of  enameled  slate,  the  advantages  of  which  are  obvious. 
The  resistance  is  intended  to  meet  the  severe  conditions  of  abuse,  rather  than 
the  strain  of  ordinary  use,  and  is  attached  to  the  back  of  the  slate  front.  A 
chambered  iron  back  is  filled  with  a  granular,  vitreous,  heat-absorbing  material, 
which  not  only  holds  the  resistance  in  proper  position  but  absorbs  and  trans- 
mits whatever  heat  may  be  generated.  By  this  construction  an  expansion  of 
the  resistance   coils   is  allowed   free   movement  in   this   heat-absorbing   material. 
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The  rcaislancc  la  10  proportioned  thai  i^i  times  Ihe  full  lorquc  current  (lows 
■  he  moment  Ihe  motor  Is  thrown  Inio  rirculi,  and  Ihr  healing  Is  so  cnrclully 
dislilliuird  ihal  Ihe  rcwIsLincc  ll<irlf  cjin  he  hung  in  Ihe  nir  wllhoul  any  sur- 
rounding malcrliil  whnlevrr  lo  absorb  or  radiate  Ihe  heal,  nnd  nol   burn   oul. 

Three  lypea  of  Insltuinenis  arc  now  ready  lor  delivery:  Type  "A,"  having  a 
spring  aciion  only;  type  "II,"  having  in  addition  lo  Ihe  spring  action  a  no  load 
release,  thus  protecling  Ihe  motor  In  case  of  Inlcrruplion  of  circuit  from  any 
cause;  and  type  "C,"  having  In  addition  lo  the  spring  action  and  nolood  re- 
lease an  overload  lunrllon,  which  combines  the  essenllnl  feohires  of  an  I-T-E 
circuit  breaker,  protecting  ihe  motor  In  case  of  inlerruption  or  ol  an  overload. 
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A  Direct»Reading  Ohmmeter. 

Those  who  have  had  experience  in  making  electrical  measurements  and  in 
■  testing  with  regular  testing  sets  understand  the  importance  and  necessity  of 
keeping  the  galvanometer  away  from  extraneous  magnetic  influences.  The 
operation  is  a  delicate  one  under  the  most  favorable  circumstances. 

There  has  been  a  demand  for  a  reliable  instrument  for  the  direct  measure- 
ment of  resistance  and  free  from  the  objections  that  are  inseparable  from  the 
use  of  a  galvanometer,  particularly  in  places  where  there  are  stray  magnetic 
fields — in  a  dynamo  room,  for  instance.  The  direct-reading  ohmmeter  illus- 
trated herewith  is  manufactured  by  the  American  Electric  Specialty  Company, 
123  Liberty  Street,  New  York,  and  is  recommended  as  fulfilling  every  re- 
quirement in  an  instrument  of  this  class,  and  as  being  free  from  the  objections 
above  noted  as  applying   to   galvnnometer  <;et'5.     Thi<:   instrument   is  extremely 


Instrument  for  the  ^Ieasurement  of  Resistances. 

simple  to  operate,   and  has   a  wide  range   of  measurement.     Instead   of  a   gal- 
vanometer a  telephone  receiver  is  used  in  the  bridge. 

A  peculiar  feature  of  the  instrument  is  the  stylus  which  is  used  for  the  pur- 
pose of  varying  the  balancing  resistance  by  touching  'at  different  points  the 
wire  stretched  over  the  scale  until  a  point  is  reached  where  no  sound  is  given 
out  by  the  telephone  receiver.  This  point  represents  the  balance  of  the  unknown 
resistance  against  the  known  resistance,  the  value  of  which  is  indicated  on  the 
scale. 

The  rapidity  with  which  a  measurement  can  be  made  is  one  of  the  principal 
features  of  this  instrument,  and  this  merit,  in  addition  to  the  many  others  which 
the  instrument  possesses,  is  one  that  will  appeal  to  manufacturers  and  others 
who  are  required  to  make  large  numbers  of  measurements,  such  as  the  measur- 
ing of  the  resistance  of  incandescent  lamps,  testing  telephone  jacks,  telegraphic 
apparatus,  etc. 

The  instrument  is  compact  and  portable,  and  its  dimensions  are  17  inches 
long,  5  wide  and  4>4  high,  and  its  weight  is  7>4  pounds.  The  battery,  which 
is  contained  in  the  case,  is  guaranteed  to  last  six  months  with  continuous  use 
and  for  several  years  with  occasional  use.  The  instrument  needs  no  leveling, 
and  its  readings  are  unaffected  by  vibrations  or  stray  magnetism. 
t 

A  **  Midget"  Generating  Set. 

The  "Midget"  generating  set,  illustrated  herewith,  is  claimed  to  be  one  of 
the  smallest  and  most  perfectly  designed  direct-connected  machines  ever  con- 
structed. The  illustration  was  made  from  one  of  a  number  of  sets  recently 
built  by  the  B.  F.  Sturtevant  Company,  of  Boston,  Mass.,  for  the  United  States 
Nary,  to  be  used  in  torpedo-boat  service.  The  salient  features  of  the  design 
are  reliability,  low  temperature,  good  regulation,  ability  to  stand  continuous 
overloads,  minimum  of  attendance,  high  weight  efficiency  and  great  com- 
pactness. 

TTiis  generating  set  was  designed  to  be  able  to  develop  its  rated  output  con- 
tinuously with  absolutely  no  sparking  at  the  brushes  and  with  a  temperature 


In  order  to  insure  steadiness  in  running  as  well  as  to  economize  in  head 
room  the  centre  of  gravity  was  kept  as  low  as  possible  by  the  adoption'  of  the 
consequent  pole  type  of  magnetic  circuit,  giving  a  four-pole  field  with  only  two 
field  coils,  which  coils  being  placed  on  the  horizontal  pole  pieces  reduce  the 
height  of  the  frame  and  consequent  height  of  the  shaft  centre  to  a  minimom, 
and  at  the  same  time  render  a  sub-base  unnecessary. 

The  field  magnet  consists  of  a  wrought-iron  forging  to  which  are  bolted  the 
horizontal  pole  pieces.  The  armature  is  of  exceptionally  large  diameter  in 
order  to  facilitate  ventilation  and  present  as  great  a  radiating  surface  as 
possible.  The  core  discs  are  mounted  on  a  brass  spider  having  a  flange  sup- 
port for  the  armature  coils  on  the  back  end  and  an  extended  sleeve  for  support 
of  commutator  on  the  front.  The  ventilation  of  the  core  is  facilitated  by 
means  of  air  ducts  placed  in  the  centre  and  at  each  of  its  ends.  The  air  ducts 
consist  of  a  series  of  radial  vanes  which,  when  rotated,  act  as  a  centrifugal 
blower.  As  the  back  end  of  the  spider  is  completely  closed  and  oil  proof,  all 
the  air  is  drawn  through  the  commutator,  which  is  of  skeleton  construction. 

The  brush  holders  are  of  the  reaction  type,  two  only  being  used,  as  the 
armature  is  of  the  two-circuit,  four-pole,  barrel-wound  type  without  cross  con- 
nections. The  brush  yoke  is  supported  by  a  projection  from  the  out-board 
bearing.  ^ 

The  generator  is  compound  wound  for  a  constant  e.  m.  f.  (at  constant  speed) 
at  all  changes  of  load,  from  no  load  to  50  per  cent,  overload,  and  can  stand 
this  variation  without  sparking  at  commutators  or  any  movement  of  brushes. 
It  is  stated  that  a  continuous  overload  of  25  per  cent,  can  be  carried  with 
safety. 

The  engine  upon  which  the  effectiveness  of  the  combination  depends  is  of 
special  construction,  designed  to  form  a  symmetrical  part  of  the  whole  ma- 
chine. Its  single  cylinder  is  2-inch  diameter  by  2-inch  stroke,  all  parts  are  pro- 
vided with  continuous  oiling  devices,  the  bearing  surfaces  are  large  and  care- 
fully finished,  and  every  feature  essential  to  sustained  operation  at  1000  r.  p.  m. 
has  been  introduced. 


A  Torpedo  Boat  Generating  Set. 

rise  not  to  exceed  60  degrees  Fah.,  while  the  total  weight  of  the  engine  and 
dynamo  complete  ready  for  steam  pipe  was  limited  to  500  pounds  for  a  rated 
capacity  of  1.5  kilowatts.  The  speed  adopted  was  1000  r.  p.  m.,  and  as  the 
engine  weighed  150  pounds  complete,  the  weight  of  the  dynamo  could  not  ex- 
ceed 350  pounds.  In  the  finished  design  of  the  generator  this  weight  was 
reduced  to  250  pounds,  of  which  75  pounds  was  the  weight  of  the  armature 
complete,  making  the  entire  weight  of  the  set  only  400  pounds;  that  is.  100 
pounds  within  the  limit.  This  brought  the  weight  efficiency  of  the  output  com- 
plete to  0.266  pound  per  watt  output  at  rated  capacity. 


The  "Straight  Line"  Iron   Frame  Bell. 


This  bell  possesses  all  the  good  features  of  the  best  bell  on  the  market,  such 
as  cast  bell-metal  gong,  platinum  contact,  etc.,  and,  besides,  it  has  been  im- 
proved in  design  and  construction. 

The  gong  is  cast  with  a  square  hole  and  forced  on  to  a  square  standard  and 
fastened  in  place  by  a  heavy  screw  cap,  which  method  of  attachment  prevents 
the  gong  from  working  loose. 

The  frame  is  so  designed  that  it  is  unnecessary  to  remove  the  gong  to  in- 
stall the  bell,  the  screw  holes  being  always  exposed.  The  back  of  the  frame 
is  dished  so  that  the  frame  bears  on  the  edge,  thus  adapting  itself  to  any  slight 
irregularity  on  the  wall;  at  the  same  *ime  it  cannot  become  loosened. 

The  magnet  cores,  instead  of  being  screwed  to  the  yoke,  have  a  shoulder 
cut  on  them  and  are  forced  into  a  countersunk  seat  in  the  yoke.  This  gives 
a  much  better  magnetic  circuit  than  the  old  style  and  a  stronger  structure. 

The  armature  is  pivoted  in  adjustable  brass-cone  bearings,  with  steel  trun- 
nions, giving  a  wearing  surface  which  lasts  indefinitely    without  readjustment 


Improved  Electric  Bell. 

The  contact  spring  is  so  attached  to  the  armature  that  it  cannot  become  loose, 
and  it  is  possible  to  renew  the  platinum  contact  rivet  without  removing  the 
bell  from  the  wall.  All  the  other  parts  of  this  bell,  which  is  made  by  the 
Proctor-Raymond  Manufacturing  Company,  444  Niagara  Street,  Buffalo,  N.  Y., 
are  brought  to  the  same  degree  of  perfection. 

The  full  line  of  bells  will  consist  of  forty  sizes,  with  ten  movements,  each 
movement  being  made  by  its  own  special  tools,  jigs,  etc.,  the  use  of  which 
enables  the  company  to  furnish  the  "Straight  Line"  bell  at  the  same  price  now 
asked  for  much  inferior  bells. 


NEHSrffiWEEK 


jFxnanctal  llntelliQcnce- 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  NEW 
YORK  reports  gross  earnings  during  the  month  of  October  of  $253,897.91,  an 
increase  of  $39,317.31  over  last  year;  net  earnings,  $100,800.10,  an  increase  of 
$9409.45. .  For  the  ten  months  ending  with  October  the  gross  earnings  were 
$2,424,661.41,  an  increase  of  $466,326,29;  net  earnings,  $1,009,185.85,  an  increase  of 
$'5l.93><)7- 


Special  Corresponbence. 

New  York  Notes. 


THE  THIRD  AVENUE  RAILROAD  COMPANY  and  the  Metropolitan 
Street  Railway  Company  on  Tuesday  of  last  week  petitioned  the  municipal 
council  and  the  board  of  aldermen  for  railroad  extensions  and  connections. 
The  simultaneous  petitions  are  supposed  to  indicate  that  an  amicable  agree- 
ment exists  between  the  two  companies,  and  that  there  will  be  a  division  of  the 
streets  over  which  their  tracks  are  to  run  which  will  be  satisfactory  to  both. 
On  the  Boule\'ard,  from  Manhattan  Street  to  One  Hundred  and  Eighty-second 
Street,  the  cars  of  both  companies  are  to  run  over  the  same  tracks,  but  each 
company  will  have  its  own  conduit.  A  public  hearing  will  be  held  on  De- 
cember 22  on   the   petitions. 

TO  HOLD  AN  ELECTRICAL  EXHIBITION  NEXT  YEAR.— The  stock- 
holders of  the  Electrical  Exhibition  Company,  of  this  city,  held  their  annual 
meeting  on  the  evening  of  November  22.  Among  the  business  transacted  was 
the  unanimous  decision  to  hold  an  electrical  exhibition  in  this  city  in  1899. 
The  exhibition  during  May  this  year  at  Madison  Square  Garden  was  success- 
ful in  all  respects,  and  no  doubt  next  year's  affair  will  surpass  that  of  this 
year.  The  following  named  gentlemen  were  elected  officers  and  directors  of 
the  company  for  the  year:  C.  O.  Baker,  Jr.,  president;  F.  W.  Roebling,  vice- 
president;  George  F.  Porter,  secretary  and  treasurer;  Marcus  Nathan,  general 
manager;  H.  H.  Harrison,  L.  F.  Rcqua,  J.  W.  Godfrey  and  C.  A.  Lieb.  It 
has  not  yet  been  decided  when  the  exhibition  shall  be  held. 

THE  AMERICAN  GRAPHOPHONE  COMPANY  on  the  afternoon  of 
November  23  gave,  at  its  offices  in  the  Bowling  Green  Building,  a  private 
demonstration  of  the  latest  development  in  the  talking  machine  art  to  a  few 
invited  guests.  The  power  of  the  new  machine  as  compared  with  the  modern 
standard  phonograph  is  remarkable,  and  in  most  instances  the  reproductions 
were  as  clear  and  even  louder  than  the  originals.  This  was  demonstrated  by 
making  records  and  reproducing  them  in  the  presence  of  the  audience.  The 
improvements  embodied  in  the  new  machine  mark  a  very  distinct  advance 
in  the  development  of  the  art.  Usually  Ihc  evolution  of  apparatus  and  processes 
is  by  slow  degrees,  but  in  this  instance  a  very  long  stride  forward  seems  to 
have  been  made  at  one  stroke. 

THE  APPOINTMENT  OF  TWO  ELECTRICAL  INSPECTORS.— Deputy 
Commissioner  Walton,  of  the  Department  of  Public  Buildings,  Lighting  and 
Supplies  for  the  Borough  of  Brooklyn,  has  increased  the  force  of  the  Bureau 
of  Electricity  by  the  appointment  of  Messrs.  Harry  Byrne  and  Edward  Sulli- 
van as  electrical  inspectors.  These  two  gentlemen  were  upon  the  eligible 
list  certified  to  the  commissioner  by  the  Civil  Service  Commission,  and  the 
salary  of  each  is  at  the  rate  of  $1200  a  year.  Mr.  Byrne  i»  well  known  in  the 
electrical  fraternity,  having  been  superintendent  of  installation  in  the  Elec- 
tricity Building  at  the  World's  Fair,  and  afterward  electrical  inspector  in  the 
Chicago  City  Electrical  Bureau.  For  the  past  few  years  he  has  been  promi- 
nently identified  with  important  coniiruclion  work  in  the  Easl.  Mr.  Sullivan 
is  also  well  known  among  electrical  people,  having  been  formerly  superin- 
tendent of  the  Standard  Underground  Cable  Company  and  previous  to  that 
electrician  for  the  Bru«h  Electric  Company. 

THE  EFFECT  OF  THE  HEAVY  STORM  ON  THE  ELECTRICAL 
SERVICE.— The  severe  snowstorm  which  visited  the  Atlantic  coast  on  Satur- 
day, November  3h,  and  which  was  particularly  violent  in  this  city,  found  the 
various  traction  companies  quite  unprepared.  The  fall  amounted  to  about  10 
inches,  a  large  part  of  which  was  wet  snow,  which  packed  lightly  and  after- 
ward (roue,  and  later  became  covered  by  fine  dry  snow  blown  by  n  swift  gale 
into  high  drifts.  The  combination  was  more  than  Ihc  electric,  coble,  horse  and 
,lra!  '''■    finhl,   anil    the   cirvatrd   roads    were   the   only   ones   that 

gtv'  Fortunnlrly  the  (all  was  on  .Saturday  night,  giving  nil 

day  ,,   -y  liifht  travel,  lor  the  clearing  of  the  systems.    The  chief 

interest  attaches  to  the  working  of  the  many  miles  of  open-conduil  electric 
lines  In  Manhattan  Borough  which  have  been  put  in  service  during  the  past 
year.  This  was  their  first  severe  lest,  and  unfortunately  they  all  went  under, 
fhe  «v>i'»l<*  ayatrm  was  practically  shut  down  (or  twcnty-four  hours,  (rom 
g^ti.  '(!>   stnlkd   cars  bunclird   in    grniip^ 

0f,,  ilir  irn'.ks  by  swrrprr^  niid  pinws. 

The   I'""    I'    r  ■    '    '"nduil,   as   the    Mclropuliian 

Company,   o»  "    system,   has   not    provided 

llsell  with  «u(l,  lb'  cleaning  o(  lh«  lr«cU^ 

bad  to  be  done  mainly  by  horst  power,  and  the  heavy  double-truck  electric 
cars  stalled  alonij  the  lines  greatly  impeded  the  work.  The  cable  roods  cams 
through  much  better,  espcciaJly  as  the  cable  sweepers  do  not  lose  their  true- 
live  effort  no  mailer  how  heavy  the  Ice  and  snow,  but  pull  rlifhl  throunh  with 
■  (orce  that  no  drill  can  resist.    The  heavy  burden  of  snow  sUo  inlerlerrd  with 


the  electrical  conditions  of  tlu  iiiidtrgr'jund  cuuduclur?.  cypccially  at  switches 
and  crossings  where  salt  was  freely  used.  Salty  snow  and  water  pushed  into 
the  slot  by  the  plows  formed  short  circuits  across  their  contacts  and  burned 
out  many  equipments,  the  dead  cars  being  only  a  hindrance  to  those  that  fol- 
lowed. Such  a  storm,  however,  very  rarely  visits  New  York  City,  so  that  the 
experience  is  not  likely  to  be  repeated.  With  a  sufficient  battery  of  sweepers  to 
keep  the  tracks  free  of  snow  as  it  falls  such  a  general  tie-up  will  probably 
never  occur  again.  The  electric  conduit  can,  however,  hardly  be  blamed,  as 
the  overhead  trolley  lines  in  the  neighboring  districts  suffered  just  as  badly. 

AT  THE  MEETING  of  the  American  Institute  of  Electrical  Engineers  held 
on  the  evening  of  November  23    a  paper  by  F.  W.  Carter,  of  London,  England, 
entitled  "The  Design  of  Transformers,"  was  read  by  Prof.  W.   S.   Franklin,  of 
.Lehigh  University,  in  the  absence  of  the  author.     Mr.  Carter's  paper  discussed 
the  design  of  transformers  solely  from  the  point  of  view  of  minimum  loss  with 
one  or  another  of  several  conditions,  such  as  dimensions,  etc.,  fixed.    The  dis- 
cussion was  entirely  mathematical  in  character,  and  did  not  take  into  account 
the  many  circumstances  of  transformer  design  which   cannot  be  expressed   in 
formulae,  such  as  insulation,  ease  of  rewinding,  circulation  of  air  and  oil,  etc. 
The  discussion,  owing  to  the  difficulty  of  following  the  mathematical  reasoning 
during  the  brief  time  devoted  to  the  reading,  degenerated  into  an  argument  as 
to  whether  scientific  principles  are  or  are  not  followed  in  practical  transformer 
design.    At  the   meeting   of   the    executive   committee   of   the    Institute     which 
was    held    in    the    afternoon    the    following    named    gentlemen    were    elected 
associate    members:     Cleveland    Abbe,    professor    of    meteorology,    the    weather 
bureau,   Washington,   D.   C. ;  John   Cassidy,   superintendent   Mutual  Telephone 
Company,    Honolulu,    Hawaiian    Islands,    U.    S.    A.;   James    Francis    Cosgrovc. 
locomotive     engineering     department     International     Correspondence     School, 
Scranton,   Pa.;  Donald  Hume  Fry,  San  Francisco,  Cal. ;  James  Hamilton,  pat- 
ent attorney,  Boston,  Mass.;  Bernhard  Hoffmann,  New  York  Telephone  Com- 
pany,  New  York   city;   Harry   D.   James,   draughtsman,    Otis   Brothers   &    Co., 
Yonkers,  N.  Y. ;  S.  L.  G.  Knox,  first  assistant  engineer,  Crocker-Wheeler  Elec- 
tric Company,  Ampere,  N.  J.;  Howard  Wallace  Leitch,  the  Edison  Electric  Il- 
luminating Company,   Brooklyn,   N.   Y. ;   R.   W.    Lohmann,    electrical   engineer. 
Oakland,  Cal.;  C.  Stowe    Reno,  electrical  engineer.  Triumph  Electric  Company, 
Cincinnati,  Ohio;  R.  H.  Sperling,  assistant  engineer,  British  Columbia  Electric 
Railway  Company,  Ltd.,  Victoria,  B.  C. ;  James  Wilkinson,  chief  engineer.  Con- 
solidated Electric  Light   Company,   Birmingham,   Ala.;   A.    Wilford   Zahn,   elec- 
trical engineer  and  superintendent,  Manhattan  Light,  Heat  &,  Power  Company, 
St.   Paul,   Minn.    The  following  named  associate   members   were  transferred   to 
full    membership:     Franklin    Robert     Anson,     secretary     and     manager,    Salem 
Light   &   Traction   Company,   Salem,    Ore.;    Sidney   Hand    Browne,   consulting 
electrical    engineer,    Baltimore,    Md.,    and    A.    E.    Brooke-Ridley,    Siemens    & 
Halske  Electric  Company,  San  Francisco,  Cal.    The  committee  on  co-operative 
research,  having  completed  the  first  stage  of  its  work,  has  sent  to  various  col- 
legiate electrical  engineering  departments  an  explanatory  circular,   submitting 
twenty-seven  subjects  for  their  investigation. 

New  England  Notes. 


THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  of  Boston  is 
distributing  at  the  Exhibition  of  the  Massachusetts  Charit.-ible  Mechanic  Asso- 
ciation a  neat  little  catalogue  of  its  own  exhibits.  Every  type  of  apparatus  is 
listed  and  a  little  description  given  in  each  case.  In  the  description  of  the 
heating  app.iratus,  the  cost  per  hour  for  the  operation  of  healing  utensils  for  a 
great  variety  of  purposes  is  given.  It  is  an  interesting  little  catalogue  and  well 
gotten  up. 

VENTILATING  THE  BOSTON  SUBWAY.— The  thorough  ventilation  oi 
the  Boston  Subway  as  well  as  the  prevention  of  any  possible  moisture  ia  re- 
ceiving the  careful  attention  that  it  deserves.  A  thorough  circulation  of  air 
is  necessary,  and  is  to  be  secured  by  the  operation  ol  four  .special  electric 
tans  recently  constructed  and  installed  by  the  B.  F.  Slurtevant  Company.  o( 
Boston.  These  arc  of  the  cone  type,  two  of  Ihcm  7  feet  in  diameter  and  two  8 
feet  in  diameter.  Each  is  driven  by  a  special  Slurtevant  directconneclcd  motor, 
and  operating  together  they  h.ivc  a  capacity  equivalent  to  changing  Ihc  nir  in 
that  portion  of  the  subway  with  which  they  connect    once  in  fifteen  minutes. 

THANKSGIVING  GREETING  FROM  PROVIDENCE.-The  American 
Electrical  Works.  Providence.  R.  I.,  never  lorgcls  its  friends  on  holiday  occn- 
vinns.  Their  Tlmnksgiving  greeting  this  year  consists  of  n  card  in  lliri-e  folds. 
the  central  one  o(  which  contnins  n  few  thoughts  iipproprinte  to  the  occasion, 
and  on  the  two  end  folds  are  illustrntions  ol  the  ingredients  of  n  Tlwinksgiving 
dinner.  The  whole  idea  has  a  "point,"  but  the  jioint  is  hidden  in  a  little 
wooden  lube  which  contains  a  needle  and  thread  to  sew  up  the  turkey.  The 
needle  and  thread  ore  real,  and  the  needle  point  is  real,  but,  alas,  the  turkey 
is  not  quite  so  substantial.  Indeed,  it  is  no  turkey  at  all,  but  only  a  piilure 
o(  one.  However,  the  deficiency  in  this  respect  is  olTi.ct  by  Ihe  waniilh  ol  the 
company's  good  wishes. 

Philadelphia  Notes. 


LIGHTNING  AND  I.IGHINING  AKKKSI  F-KS.-Mr.  Alexander  J. 
Wurts,  ol  Ihc  Westingliousc  Elrctrle  Compony.  ol  I'itlsburg.  Pa.,  read  a  paper 
on  Ihc  evening  "I  Novrinbrr  jj  belorr  the  electrical  section  of  the  Franklin 
Institute,  on  "Mghtning  and  Lightning  Arreslers."  Mr.  Wurts  sold  in  »iil>- 
stonre;  In  earlier  doys,  when  people  were  more  superstitious  than  now.  fires 
were  lighted  and  bells  lolled  In  drive  nwiiy  llir  drinilnl  liRlilninK;  but  when 
lleniliniin    Franklin   rstnbllshed   Ihc   idrnlity    between   lightning   niid    rlnlricily. 
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people  were  glad  to  accept  the  results  of  his  experiments  and  adopt  so  reason- 
able a  device  as  a  lightning  rod.  The  lightning  rod  was  a  reasonable  device 
at  that  time,  because  the  public  mind  was  ripe  for  it,  and  Franklin  had  shown 
that  not  only  would  the  rod  prove  a  good  conductor,  but  that  points  on  its 
upper  terminals  would  in  certain  circumstances  prevent  the  lightning  discharge. 
.(Experiments  were  then  shown  illustrating  these  principles.)  But  now,  after 
100  years'  experience,  and  with  statistics  before  us,  this  means  of  protection 
has  lost  much  in  popularity.  Aside  from  public  buildings  and  houses  of  the 
less  intelligent  class  of  people,  the  rod  is  rarely  seen.  Statistics  show  that  in 
nine  years,  ending  1S95,  in  the  United  States,  there  were  4175  fires,  with  a  loss 
of  $14,000,000.  During  ten  years,  ending  1893,  there  were  2679  barns,  129  churches 
and  831  dwellings  struck  by  lightning,  less  than  100  dwellings  a  year  out  oi 
the  millions  in  this  country.  During  five  years,  ending  1894,  there  was  a  maxi- 
mum loss  of  336  lives.  These  figures  are  certainly  not  alarnjing,  but  do  seem 
to  warrant  in  general  the  use  of  the  lightning  rod.  Nevertheless,  the  speaker 
recommended  this  device  for  costly  and  prominent  buildings,  for  tall  monu- 
ments, church  spires,  brick  chimneys,  etc.,  especially  in  rural  districts.  Ex- 
periments were  then  shown  to  illustrate  how  the  lightning  stroke  gathered  into 
a  bolt.  It  was  also  shown  that  the  kind  of  metal  of  which  the  rod  is  con- 
structed is  of  small  importance.  Globular  lightning  was  thought  to  be  a  fact. 
and  a  letter  from  an  eye-witness  was  read.  Some  interesting  experiments  were 
then  shown,  illustrating  the  damage  done  to  electrical  apparatus  during  the 
thunderstorms.  Various  devices  designed  for  the  protection  of  dynamos  and 
motors  were  displayed  on  the  table.  In  conclusion  Mr.  Wurts  stated  that  al- 
though much  has  been  learned  in  recent  years  about  lightning  and  atmos- 
pheric electricity,  nevertheless  there  are  still  mysteries  to  be  solved  in  this 
fascinating  field  of  natural  science. 


Buffalo  and  Niagara  Falls  Notes. 

THE  NIAGARA  POWER  COMPANY  has  closed  a  contract  with  the  Elec- 
tric Lead  Reduction  Company,  which  makes  use  of  an  electro-chemical  process 
in  its  manufactures  and  will  take  quite  an  amount  of  power.  It  will  occupy 
the  building  of  the  Chemical  Construction  Company  near  the  power  house. 

IT  IS  ANNOUNCED  that  James  Morton,  of  the  firm  of  Alexander  Morton 
&  Co.,  carpet  manufacturers,  of  Scotland,  is  at  Niagara  Falls  negotiating  for 
electric  power  with  which  to  run  a  large  factory  which  is  to  be  a  branch  of  the 
home  concern.  An  arrangement  has  already  been  made,  but  the  particulars 
have   not   yet    been  made   public. 

AN  EFFORT  is  being  made  to  consolidate  the  Ely  and  Smith  trolley  lines 
from  Buffalo  northward.  This  will,  if  accomplished,  practically  reduce  the  four 
competing  lines  to  Tonawanda  to  one,  as  the  north  line  has  been  abandoned 
and  the  Kenmore  line  now  belongs  to  the  Ely  Company.  It  was  folly  to  un- 
dertake so  many  roads,  for  they  soon  fell  to  cutting  rates  and  carried  passen- 
gers for  a  nickel,  at  which  none  of  the  roads  could  pay  expenses. 

THE  UNION  CARBIDE  COMPANY  has  closed  a  contract  with  the  Ni- 
agara Falls  Power  Company  for  15,000  additional  electrical  horse-power  to  be 
delivered  during  the  next  summer.  In  order  to  utilize  this  large  amount  of 
power  new  works  on  an  extensive  scale  will  be  constructed  at  once.  The 
existing  works  of  the  Carbide  Company  will  be  continued.  The  new  build- 
ings will  be  located  on  the  power  company's  land,  and  one  of  them  will  be 
two  stories  high  and  over  800  feet  long. 

THERE  IS  some  disappointment  felt  in  Buffalo  on  account  of  the  slow  de- 
velopment of  demand  for  Niagara  power,  and  there  are  capitalists  there  who 
claim  that  the  power  company  does  not  care  to  sell  much  current  in  Buffalo, 
preferring  to  concentrate  everything  near  its  works,  where  it  has  land  in  quan- 
tity to  sell.  There  may  be  a  grain  of  truth  in  this,  but  at  the  same  time  it  ap- 
pears to  have  been  the  aim  of  the  company  to  accommodate  all  comers,  here 
or  there.  It  may  prefer  to  capture  new  concerns  on  its  own  territory,  but  an 
electrical  engineer  is  doubtless  right  when  he  says  that  the  company  never 
built  a  line  to  Buffalo  costing  half  a  million  or  so,  just  for  a  blufif.  Business 
will  come  in  time. 


Chicago  Note. 


ing  the  weight  of  four  persons,  and  it  carries  forty  cells  of  battery.  He  called 
attention  to  the  very  great  difference  in  the  amount  of  power  consumed  in  the 
use  of  rubber  tires.  He  tried  a  new  tire  on  the  cab  and  it  consumed  18  per  cent, 
more  power  than  the  ones  he  had  been  regularly  using.  He  has  determined 
by  careful  tests  that  the  hard-rubber  tire  is  far  preferable  to  the  pneumatic  tire 
for  use  on  electric  vehicles,  without  any  reference  to  first  cost,  durability  or 
freedom  from  puncture.  The  pneumatic  tire  absorbs  more  energy  by  about  a> 
per  cent,  when  inflated,  and  by  a  very  considerable  increase  when  it  becomes 
deflated  to  dillerent  points  of  pressure.  He  has  adopted  exclusively  the  series 
paralleling  of  the  batteries,  and  lias  found  three  speeds  to  be  sufficient  for  prac- 
tical purposes.  The  matter  of  allowable  speeds  was  also  touched  upon,  and  he 
considered  that  14  miles  an  hour  was  about  the  practical  limit  for  large  ve- 
hicles, although  he  has  run  a  light  road  buggy  at  a  speed  of  20  miles  an  hour 
with  a  load  of  800  pounds.  The  vehicle  could  be  handled  with  a  reasonable 
degree  of  safety  on  boulevards  and  parks.  He  expressed  the  hope  that  those 
directly  interested  in  the  development  of  the  storage  battery  for  motor-vehicle 
work  will  impart  some  information  regarding  the  difficulties  they  have  had  to 
overcome.  In  his  own  experience  he  has  found  that  the  storage  battery  has 
more  than  met  his  expectations,  both  in  capacity,  weight  and  durability,  and 
with  such  improvements  as  may  be  made  from  this  time  on  there  need  be  no 
further  anxiety  regarding  the  success  of  the  storage  battery  in  such  work. 


St.  Louis  Notes. 


THE  CENTRAL  UXIOX  LOXG-DISTANCE  TELEPHO.XE  CO.MPANY 
has  completed  its  line  from  Centralia,  III.,  to  Ashley,  HI.,  giving  Centralia. 
Richview  and  Ashley  direct  communication  with  St.  Louis. 

THE  ST.  LOUIS  COUNTY  STREET  RAILROAD.-The  County  Court 
IS  considering  a  proposition  of  the  St.  Louis  County  Street  Railroad  to  con- 
vert its  motive  power  from  horse-power  to  electric.  The  court  is  also  con- 
sidering the  right  of  the  company  to  build  west  of  the  Wabash  tracks.  Prepara- 
tions are  being  made  to  begin  work  at  once  on  the  construction  of  a  double 
track  from  the  city  limits. 

THE  FIRE  ALARM  DEPARTMENT  continues  to  have  trouble  with  cor- 
porations which  have  placed  their  wires  underground.  George  A.  Warrance. 
superintendent  of  construction  for  the  Missouri  Edison  Electric  Company,  was 
arrested  a  few  days  ago  on  a  charge  of  interfering  with  the  fire-alarm  system. 
He  was  complying  with  the  ordinance  requiring  the  removal  of  poles. 


Pacific  Coast  Notes. 

MR.  W.  S.  HEGER,  of  San  Francisco,  the  Pacific  Coast  district  agent  of 
the  Westinghouse  Electric  &  Manufactiu-ing  Company,  recently  visited  Pitts- 
burg, Pa.,  and  other  Eastern  cities. 

THE  MARKET  STREET  RAILWAY  COMPANY,  San  Francisco,  will  ex- 
tend its  Folsom  Street  electric  line  from  its  present  terminus  along  the  San 
Bruno  road  to  the  Five-Mile  House.  The  company  is  welding  its  rail  joints 
on  Kearny  Street,  using  the  Falk  system. 

MR.  HENRY  H.  BECK,  who  was  for  eleven  years  manager  of  the  Ameri- 
can District  Telegraph  Company  in  this  city,  died  in  Oakland,  on  November 
13.  after  an  operation  for  an  intestinal  trouble.  He  was  a  native  of  Bohemia. 
Austria.  About  two  months  ago  he  resigned  his  position  to  become  president 
and  superintendent  of  the  Oakland  Burglar  &  Fire  Alarm  Company.  He  leaves 
a  widow  and  a  son. 

THE  MUTUAL  ELECTRIC  LIGHT  COMPANY,  San  Francisco,  will 
probably  be  authorized  to  erect  overhead  wires  in  accordance  with  a  recent 
decision  by  Judge  Seawell.  The  decision  is  in  a  suit  brought  by  the  Mutual 
Company  against  the  mayor  and  the  board  of  supervisors.  It  holds,  substan- 
tially, that  as  long  as  the  San  Francisco  Gas  &  Electric  Company  is  permitted 
to  maint.iin  posts  and  poles  for  the  stringing  of  overhead  wires  it  is  the  legal 
duty  of  the  supervisiors  to  grant  the  rival  corporation  a  similar  privilege. 


Canadian  Notes. 


"THE  ELECTRIC  MOTOR-VEHICLE"  was  the  title  of  a  paper  read  before 
the  Chicago  Electrical  Association  on  November  18,  by  Mr.  C,  E.  Woods.  The 
speaker  took  a  very  enthusiastic  view  as  to  the  future  of  electric  vehicles,  based 
upon  the  following  facts:  Sanitary  conditions  attending  their  use;  lesser  cost 
of  maintenance  as  compared  with  horses;  rapidity  of  movement;  less  space  oc- 
cupied in  streets  and  stables,  and  freedom  from  expense  when  not  in  use,  all 
of  which  ejitirely  offsets  the  objections  which  first  appear  as  to  greater  initial 
cost.  He  traced  the  development  of  the  modern  electric  vehicle,  and  cited  his 
own  experience  in  this  line  of  work.  Three  years  ago  he  thought  it  would 
never  be  possible  to  build  one  with  any  mileage  capacity  at  all  at  a  less  weight 
than  1800  or  2000  pounds,  yet  to-day  he  has  vehicles  in  operation  which  weigh 
800  pounds,  including  everything,  having  a  mileage  capacity  of  about  28  miles 
on  one  charge  of  the  batteries.  This  vehicle  is  equipped  with  one  zj^-hp  motor, 
thirty-six  cells  of  sixteen  ampere-hours  capacity  for  two  hours,  which  run  the 
vehicle  at  a  speed  of  14  miles  an  hour,  carrying  two  persons.  The  batteries 
weigh  440  pounds,  the  balance  being  in  the  motor  and  vehicle.  He  builds 
equipments  of  four  classes,  viz.,  for  two  persons;  for  a  top  carriage  or  a  heavy 
buggy;  for  a  trap  or  brake  for  four  passengers,  and  for  commercial  deliv- 
ery wagons  and  heavy  cabs.  These  range  in  weight,  complete,  from  800  pounds 
to  2400  pounds.  In  the  first  equipment  thirty-six  cells  of  battery  are  used,  and 
in  the  other  three  forty  cells  each.  Mr.  Woods  then  gave  a  condensed  compila- 
tion of  the  tests  made  with  one  of  his  large  cabs.  For  this  vehicle  he  de- 
signed two  motors  of  3%  nominal  horsepower,  each  of  which  was  capable  of 
running  the  vehicle  at  a  slight  overload  under  normal  conditions  of  roadw-iy. 
The  tests  of  the  cab  on  a  macadam  and  asphalt  road  showed  very  Httle  difTer- 
ence.  and  at  a  speed  of  12  miles  an  hour  took  45  amperes  at  72  volts  at  the  "^ 
motor  terminals.    The  vehicle  has  a  total  load  capacity  of  3200  pounds,  incUid- 


THE  WILSON  CARBIDE  COMPANY,  of  St.  Catharines,  Ont.,  states  that 
calcium  carbide  has  gone  up  30  cents  per  cwt.,  and  that  the  demand  for  it  is 
so  great  that  it  is  impossible  to  buy  it  in  quantities  of  more  than  500  pounds. 

MR.  C.  J.  BALLANTYNE,  of  Honolulu,  formerly  a  resident  of  Ottawa,  is 
now  in  that  city.  Recently  he  organized  a  company,  and  bought  the  franchise 
to  operate  an  electric  railway  in  Honolulu.  He  is  now  on  a  visit  to  the  lead- 
ing American  and  Canadian  cities  with  the  object  of  purchasing  a  plant,  and 
also  studying  the  systems  upon  which  electric  roads  are  operated. 

THE  LUNENBURG  GAS  COMPANY,  of  Lunenburg.  Nova  Scotia,  is 
changing  its  electric  plant  from  steam  to  water  power.  It  has  a  16-foot  dam 
nearly  completed  on  the  Mush-Mush  River  at  Mahone,  8  miles  from  Lunen- 
burg. The  water  wheel  is  from  the  works  of  the  S.  Morgan  Smith  Company. 
York,  Pa.,  and  is  one  of  its  "New  Success"  turbines.  The  company  will  light 
the  town  of  Mahone,  in  addition  to  supplying  light  and  power  to  Lunenburg. 

ON  NOVEMBER  18  the  shareholders  of  the  Royal  Electric  Company,  of 
Montreal,  met  to  consider  the  proposal  of  the  directors  to  increase  the  capital 
stock  of  the  company,  whTch  stock  is  now  $1,500,000,  by  the  issuance  of  2500 
shares  for  the  n.ominal  value  of  $100  each,  to  be  offered  to  shareholders;  and 
also  to  effect  loans  by  the  issuance  of  mortgage  or  hypothecary  bonds  or  deben- 
tures to  an  amount  not  exceeding  in  the  aggregate  75  per  cent,  of  the  paid  up 
capital  stock.  The  proposal,  however,  did  not  meet  with  the  favor  of  the  share- 
holders, and  it  was  voted  down  by  a  majority  of  933  shares. 

THE  METROPOLITAN  ELECTRIC  COMPANY  will  be  supplying  elcc- 
trie  light,  power  and  heat  to  the  city  of  Ottawa  probably  by  the  end  of  March 
next.  The  survey  of  the  company's  water  ppwer  at  the  Britannia  Rapids,  about 
ten  miles  from  Ottawa,  has  been  completed,  and  everything  is  now  ready  for 
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the  work  of  constructing  the  power-house  and  arranging  for  the  transmission 
of  electricity.  Tenders  have  been  called  for,  and  about  the  ist  of  December 
operations  will  be  started.  The  Metropolitan  company  has  two  lines  under 
construction  for  the  transmission  of  the  electric  power.  Only  one  of  these, 
however,  will  be  operated  at  present.  Through  a  point  of  land  on  the  Ontario 
shore  of  the  Ottawa  River  which  juts  out  into  the  Britannia  Rapids  a  canal  of 
about  12$  yards  long  and  20  feet  wide  will  be  made.  At  the  foot  of  this  canal 
will  be  built  the  power-house,  and  the  water  from  the  rapids  will  be  concen- 
trated in  the  canal. 

THE  ONTARIO  GOVERNMENT  will  probably  ask  the  courts  to  determine 
whether  or  not  the  Niagara  Power  Company  has  forfeited  the  charter  which  it 
obtained  from  the  provincial  authorities.  The  agreement  between  the  Govern- 
ment and  the  company  called  for  the  development  of  10,000  horse-power  by  the 
first  of  November  last,  and  25,000  horse-power  at  a  later  period.  The  Govern- 
ment takes  the  view  that  the  company  has  not  fulfilled  the  first  of  these  con- 
ditions, and  that  it  has  therefore  no  further  right  to  the  charter.  The  company 
on  the  other  band  points  out  that  under  another  section  of  the  agreement  the 
charter  was  only  to  be  forfeited  in  the  event  of  a  failure  to  transmit  electricity. 
It  claims  that  it  has  been  impossible  to  comply  with  the  latter  condition,  as  up 
to  a  very  recent  period  the  problem  of  long-distance  transmission  had  not  been 
solved.  Furthermore,  the  company  says  it  cannot  fulfill  the  contract  to  supply 
electrical  energy,  because  there  is  no  demand  for  it. 


French  Notes. 


ELECTRIC  CABS  IN  PARIS.— The  Compagnie  Generale  des  Voitures  has 
placed  twenty  electric  cabs  on  the  streets  of  Paris.  To  this  contingent  should 
be  added  Cab  No.  16,000,  belonging  to  the  Compagnie  des  Transports  Auto- 
mobiles, which  has  been  on  the  streets  for  some  time,  taking  fares  at  usual 
rates. 

ELECTRICITY  IN  THE  DEPARTMENT  DE  L'AIN.— The  townships  of 
Dortan,  Arbent  and  Marchon  and  the  canton  of  Oyonnax  will  shortly  have 
an  electric  light  and  power  service.  The  energy  will  be  furnished  by  the  River 
Ain.  The  works  are  already  under  way  near  Condes,  a  few  miles  from  Dortan, 
above  the  junction  of  the  Bienne  with  the  Ain.  The  power  developed  will  be 
very  large,  the  figure  running  up  into  thousands  of  horse-power.  The  dam, 
which  is  the  largest  part  of  the  work,  is  nearly  done.  Overhead  lines  will  be 
used  to  transmit  the  current  to  the  towns,  where  it  will  be  transformed  and 
distributed  for  light  and  power.  The  industries  of  these  towns  will  be  greatly 
benefited.  The  Falls  of  the  Ain  will  supply  energy  to  a  number  of  other  places 
besides  those  mentioned,  notably  to  Saint-Claude. 

MEETING  OF  THE  NATIONAL  SOCIETY  OF  ELECTRICIANS.— The 
regular  meeting  of  the  National  Society  of  Electricians  was  held  on  Novem- 
ber 9,  with  President  M.  R.  V.  Picou  in  the  chair.  The  first  subject  presented 
was  that  of  charging  for  electrical  energy,  M.  Pellissier  calling  attention  to  the 
fact  that  profits  mav  be  increased  by  reduced  rates  owing  to  the  increased  load 
obtainable  and  consequent  reduced  cost  per  kw-hour,  which  may  be  greater 
than  the  reduction  in  the  tariff.  After  a  discussion  of  day  loads,  motor  rates, 
etc.,  he  described  the  Wright  demand  system.  M.  de  Marchena  followed  with 
a  description  of  the  new  electric  traction  system  installed  by  the  French  Thom- 
»on-Houston  Company  in  Paris  between  Aubervilliers,  Pantin  and  la  Place  de 
la  Ripublique.  This  is  supplied  with  the  overhead  trolley  outside  the  city 
limits  and  accumulators  on  the  urban  lines.  Each  car  carries  a  battery  of  224 
cells,  with  a  capacity  of  3S-ampcrc  hours,  made  by  la  Socidte  Pour  la  Travail 
Elcctrique  des  Metiers.  The  cars  have  seats  for  fifty-six  passengers,  twenty- 
eight  outside  and  twenty-eight  inside.  The  generating  station  at  Auber- 
villiers contains  three  Roser  boilers  of  300  horse-power  each,  three  horizontal 
Corliss-typc  engines  of  250  horse-power  each  and  three  compound-wound, 
six-pole,  150-kw  Thomson-Houston  dynamos,  arranged  to  give  575  volts  for 
charging  the  accumulators  in  the  station.  At  the  end  of  the  meeting  M. 
Maurice  Le  Blanc  described  a  new  method  of  compounding  alternating  dynamos 
for  constant  potential. 

THE  ELECTRIC  LIGHTING  OF  THE  CHAMBER  OF  DEPUTIES.- 
The  electric  light  plant  installed  in  the  Palais  Bourbon  for  lighting  the 
Chamber  of  Deputies  and  the  Presidential  Mansion  is  chiefly  notable  for  its 
use  of  gas  engines.  These  machines  were  used  to  avoid  building  a  high 
chimney  and  also  the  escape  of  smoke  and  the  introduction  of  a  large 
amount  of  coal  into  the  palace.  There  are  two  gas  engines  of  30  horse-power 
running  at  150  r.  p.  m.,  and  four  engines  of  50  horse-power  running  at  16s 
r.  p.  m.  The  present  capacity  of  360  horse-power  is  sufficient  only  for  present 
needs,  and  it  is  expected  that  the  capacity  will  be  increased  by  the  substitu* 
lion  of  yt-hp  engines  for  the  30-hp  machines,  and  by  the  addition  of  two  6o-hp 
engines  with  this  capacity  of  400  horse-power  and  a  large  battery.  The  plant 
will  take  care  of  the  lighting  of  the  whole  Palais  Bourbon.  The  engines  are 
started  electrically,  being  too  large  to  be  started  by  hand.  Water  tanks  located 
in  the  corners  of  the  room  arc  of  sufficient  capacity  to  keep  the  plnnt  running 
one  day.  The  battery  has  64  Tudor  cells,  of  thirteen  positive  nnd  fourteen 
negative  plates  each.  Its  prcnent  capacity  is  1250  ampere  hours  for  a  five-hour 
discbarge,  and  with  the  extension  of  the  plant  jt  is  expected  to  reach  a  capacity 
of  1800  ampere  hours.  These  extensions  will  without  doubt  be  put  in  soon, 
•s  the  Chamber  of  Deputies  has  voted  the  funds  for  the  liuilding  of  a  new 
deliberating  hall,  the  electrical  illumination  of  which  will  be  much  more  ex- 
tensive than  that  of  the  present  1ml).  It  is  estimated  from  tne  present  needs 
Ihat  it  will  he  nfcetsary  10  provide  4<tio  lamps  varying  from  five  to  too  candle 

f — -' — ■'  "•  follows:  (440  lamps  for  use  in  the  parliamentary  rooms, 

•  I   Mansion  and  the  grand  gala  hall  and  530  lamps  for 
I 

COMPETITION  IN  LYONS— Hitherto  there  have  been  but  two  compet- 
ing companies  in  the  electric  light  business  ot  Lyons;  they  are  the  Gas  Com- 
pany and  the  JnuAge  Canal  Company.  A  third  has  appeared  on  the  scene,  and 
it  Is  the  Omnibus  &  Tramway  Company  of  Lyons,  working  behind  the  re- 
cently incorporated  Lyons  Electric  Power  Company.  This  company  asks  the 
right  to  take  the  surplus  power  of  the  street  railway  company  and  conduct  It 
by  underground  conduit  to  slailfvit.  where  it  can  be  stored.  At  these  stations 
it  is  to  be  put  on  bus  bar*  at  the  proper  voltage  for  tiie  In  lighting,  and  will 


be  distributed  by  underground  conduits  to  customers.  The  necessary  appa- 
ratus is  subject  to  patents  owned  by  the  company.  The  Gas  Company  objected 
on  the  ground  that  the  Electric  Power  Company  intended  to  tap  the  overhead 
wires,  and  it  memorialized  the  city  government  on  this  subject.  The  Electric 
Power  Company,  however,  agreed  not  to  do  this,  for  the  present  at  least,  con- 
fining its  taps  to  the  underground  system.  The  Municipal  Council,  believing 
that  no  one  could  possibly  find  any  grounds  for  legitimate  objection  to  tapping 
the  underground  conduits,  granted  the  desired  permission  with  the  following 
conditions;  i.  All  taps  must  be  made  from  the  underground  feeders  where 
such  exist.  2,  No  tap  will  be  allowed  from  the  trolley  without  special  per- 
mission for  each  case,  obtained  from  the  City  Council.  It  would  seem,  then, 
that  a  railway  franchise  may  carry  with  it  the  right  to  furnish  light  and  power 
if  the  sole  right  to  do  this  has  not  already  been  granted.  In  consequence 
Lyons  is  full  of  railway  promoters;  but  it  will  not  always  be  possible  to  utilize 
the  surplus  power  easily.  Customers  will  not  always  be  found  on  the  line  of 
the  railway.  First,  the  excess  of  power  must  be  available,  and  next,  a  special 
permission  must  be  obtained  to  sell  it.  The  cost  is  also  a  factor,  if  the  current 
has  got  to  be  stored  and  transformed  in  the  manner  in  which  the  Lyons  Elec- 
tric Power  Company  proposes  to  go  about  it.  It  is  true  that  the  company  ex- 
pects to  obtain  special  permission  to  supply  power  directly  from  the  trolley  in 
the  suburban  districts.  Another  trouble  which  will  come  up  is  the  low  price 
which  the  inhabitants  of  Lyons  will  be  able  to  force  on  the  supply  of  current 
owing  to  the  presence  of  three  competitors.  The  Jouage  Canal  Company  may 
be  expected  to  reason  as  follows:  "My  chief  profit  comes  from  the  supply  of 
power;  I  can  afford  to  sell  light  cheap."  The  Street  Railway  Company  will 
say:  "My  profits  are  made  in  my  cars;  I  can  afford  to  sell  light  cheap."  And 
the  Gas  Company  also  has  good  reason  to  say  to  itself  that  it  is  the  new  im- 
provements which  have  been  introduced  in  the  utilization  of  gas  which  will 
show  the  great'ist  margin  of  profit,  especially  considering  the  almost  daily  in- 
crease in  the  use  of  gas  for  heating  and  power.  The  Electric  Power  Company 
has  already  offered  to  furnish  lighting  at  a  maximum  price  of  16  cents  per 
kilowatt,  accompanied  by  a  sliding  scale  to  reduce  the  price,  according  to  the 
amount  consumed.  To  the  municipality  a  price  of  12  cents  per  kilowatt  hour 
has  been  made. 

A  SWISS  INSPECTION  BUREAU  FOR  ELECTRIC  CENTRAL  STA- 
TIONS.— The  Swiss  Society  of  Electricians  has  organized  an  inspection  bu- 
reau for  central  stations,  which  provides  a  useful  and  effective  service.  It  is 
to  be  hoped  that  other  countries  will  soon  be  supplied  with  similar  institu- 
tions. The  traiff,  which  seems  reasonable,  is  arranged  as  follows :  (A)  For 
central  stations  which  sell  current  (these  stations  must  be  members  of  the 
Swiss  Society  of  Electricians);  yearly  dues,  ij/^  per  cent,  of  the  capital  charge- 
able to  the  electrical  portion  of  the  installation,  accumulators  being  put  in  at 
one-fifth  of  their  cost;  minimum  charge,  $20;  maximum,  $300.  (B)  For  central 
and  isolated  plants  generating  current  for  their  own  consumption  only:  (a) 
generating  stations  with  switchboards  and  interior  wiring.  For  a  single  ma- 
chine the  charge  is  $2  per  year.  For  each  additional  machine  $1;  (b),  motor 
stations  with  switchboard  and  interior  wiring.  For  a  single  machine  the 
charge  is  $2  per  year.  Motors  rated  at  less  than  i  horse-power  are  charged 
for  as  lamps  on  a  basis  of  ten  lamps  per  horse-power;  (c)  for  incandescent 
lamps  and  wiring;  the  charges  are  as  follows: 

Lamps  Yearly  Cost  Lamps  Yearly  Cost 

Conliected.  of  Inspection.         Connected.  of  Inspection. 

50  or  less $3-oo  701   to     800 $17.00 

51  to  75 4-00  801    to     900 18.50 

76  to  100 5.00  901  to  lOOO'. 20.00 

lOI  to  150 600  IDOI  to  IIOO 21.00 

151  to  200 750  IIOI  W  1200 22.00 

201  to  300 9.00  I20I  to  1300 23.00 

301  to  400 11.00        1301   to   1400 24.00 

40X    to   500 12.50        1401   to   1600 25.00 

501    to   600 14.00         1601    to    1800 26.OD 

601   to  700 1550        i8oi   to  2000 27.00 

No  distinction  is  made  for  difference  In,  candle  power  of  lamps.  One  arc 
lamp  is  rated  equal  to  ten  jncandescents;  (d)  transformer  stations,  with 
switchboards  and   interior   wiring.    The  yearly  charge   is   $2   for   each    station; 

(e)  underground  and  overhead  distributing  systems:  Overhead  lines,  for  the 
first  2  kilometres  the  charge  is  $4  per  year  per  kilometre.  Additional  lines  are 
$2  per  year  per  kilometre.     Underground  wires  are  $2  per  year  per  kilometre. 

(f)  accumulators:  Batteries  up  to  50  kilowatts  at  $2  per  year;  batteries  of  100 
kilowatts  or  above,  $6  per  year.  Notes.— The  classes  under  (b),  (c)  and  (d)  in- 
clude all  wiring  within  100  metres  of  the  generator.  Both  tariffs  apply  through- 
out Switzerland.  Tariff  A  includes  traveling  expenses,  tariff  B  applies  only 
to  such  stations  as  can  be  reached  by  railway  lines  giving  re<luction  on  mile- 
age. If  it  becomes  necessary  to  travel  over  other  roads  or  to  go  by  boat,  stage 
or  special  conveyance,  the  extra  expense  is  charged  up. 

ELECTRIC  CRANES  FOR  THE  EXPOSITION  OF  1900.— French  manu- 
facturcrs  have  been  invited  to  submit  propnuals  for  the  erection  and  operation 
of  two  electric  traveling  cranes  (or  use  in  the  Hall  of  Motive  Machinery  at 
the  Exposition  of  I9<jo.  The  tran.smlsHion  of  energy  by  electricity  will  receive 
a  very  interesting  appliciition  in  these  machines,  which  ore  to  play  a  very  im- 
portant part  in  the  locution  nnd  erection  of  the  machinery  to  be  exhibited  at 
the  Exposition.  The  details  of  the  competition  were  drawn  up  by  M.  Gugencl, 
chief  engineer  in  charge  of  maintcnnncc  and  erection  apparatus,  and  presented 
by  Dclaunay- Belleville,  dircclor-Kfiernl  of  operation,  to  M.  Alfred  Picard, 
commidsioner-gencral,  who  approved  it.  The  rcquircmcnls  include  the  con- 
struction, erection,  operation  orul  the  final  removal  of  the  cranes  biuI  their 
supports  and  ways.  The  apparatus,  which  is  inntnllrd,  will  be  entered  in  the 
calaJoguc  and  passed  upon  by  the  intcrnnlional  jury,  nnd  will  therefore  be  in 
competition  for  prires.  The  capacity  of  these  machines  will  be  as  tons  each, 
with  a  apnn  of  87!^  feet,  ond  a  height  above  the  ground  of  48Vi  feel. 
The  trovcl  will  be  450  feet,  and  the  mnchincs  must  he  capable 
of  operating  at  the  following  rales  for  alow  speed  and  double  these 
rates  (or  high  speed:  Rale  of  lifting,  aVi  fed  P"  minute;  rate  of  travel  of  the 
carriage,  35  fret  per  minute;  rate  of  Irnvel  of  ihr  whole  nuicliiiie,  sH  f/rt  per 
minute.  The  whole  strut:ture  is  lo  be  composed  o(  sheet  mclnl  rods  and  angle 
irans.  all  of  sicsl,  and  must  be  built  so  that  no  part  of  the  itructure  will  re* 
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ceive  a  strain  exceeding  14,000  pounds  per  square  inch.  The  motive  power  will 
be  electricitj',  supplied  in  such  a  way  that  the  conductors  will  be  out  of  reach  of 
the  general  public.  The  question  of  location  of  the  motor,  whether  it  is  to 
be  stationary  and  at  the  end  of  the  travel  or  mounted  on  the  crane  itself,  is 
optional  with  each  designer.  The  crane  is  to  be  supported  on  eight-wheeled 
trucks,  running  on  double  rails  laid  on  oak  sleepers.  The  rails  will  be  held 
together  by  rods  sufficiently  numerous  to  form  practically  a  toothed  rack,  upon 
which  will  act  cog-wheels  which  move  the  crane.  Friction  clutches  will  be 
used  wherever  possible  to  avoid  sudden  shocks.  The  proposal  sets  forth  all  the 
conditions  of  the  competition.  The  machines  must  be  built  and  set  up  in  their 
shops  within  six  months,  painted  and  transported  to  the  exposition  grounds 
within  seven  months,  erected  and  ready  for  testing  within  nine  months.  They 
will  have  to  stand  a  test  under  a  load  of  30  tons.  Special  requests  of  the  com- 
petitors and  their  guarantees  and  the  lists  of  similar  machines  erected  by  them 
will  be  examined  by  a  commission  presided  over  by  the  director-general  of 
operation,  and  composed  of  the  financial  director  of  the  exposition,  the  secre- 
tary-general and  the  chief  engineer  of  maintenance  and  erecting  machinery. 
The  designs  selected  by  these  men  will  be  examined  and  classified  by  a 
jury  whose  chairman  will  be  the  director-general  of  operation,  and  on  which 
will  serve  the  chiefs  of  the  architectural  department,  the  chief  engineer  of 
maintenance  and  erecting  machinery,  the  engineer  in  charge  of  all  metal  con- 
structions, the  engineer  in  charge  of  the  mechanical  and  electrical  exhibits, 
the  president  of  the  technical  committee  on  machines,  with  the  president  of 
the  third  sub-division  of  this  committee,  and  finally  the  president,  vice-presi- 
dent and  secretary  of  the  committee  on  the  admission  of  Class  21  (general 
mechanical  apparatus).  Manufacturers  who  wish  to  enter  this  competition 
must  send  written  notice  of  their  intentions  to  the  general  commissioner  of 
the  Exposition  of  1900.  The  two  successful  cranes  will  be  ready  for  use  by 
exhibitors  by  October  i,  1899,  and  will  remain  in  service  until  February  i,  1901. 
It  seems  unlikely  that  the  public  will  be  allowed  to  ride  on  these  machines. 
Nevertheless,  it  should  be  remembered  that  at  the  Exposition  of  i839  two 
similar  electric  traveling  cranes  in  Machinery  Hall  were  very  successful  as  ex- 
hibits. It  is  true  that  they  were  somewhat  differently  arranged  from  those 
which  will  be  used  in  1900.  They  spanned  70  feet  and  traveled  a  distance  of 
nearly  1600  feet  on  rails,  carr>'ing  150  passengers  at  each  trip.  The  carrying 
of  passengers  was,  of  course,  simply  an  afterthought,  the  object  of  their  ex- 
istence being  to  facilitate  the  setting  up  and  removal  of  the  mechanical  exhibits. 
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LONDON,  ONT. — The  People's  Telephone  Company,  according  to  reports, 
intends  to  install  a  plant  here  at  once. 

DALLAS,  TEX.— The  new  long-distance  telephone  service  between  Dallas, 
Memphis,  New  York,  Chicago  and  St.  Louis  will,  it  is  expected,  be  inaugurated 
early  in  December. 

KANSAS  CITY,  MO.^The  recent  blizzard  wrought  considerable  damage 
to  telephone  and  telegraph  wires  in  this  city  and  surrounding  towns.  Street 
railway  traffic  was  also  interfered  with. 

SPENCER,  lA. — The  Citizens'  Telephone  Company,  of  Spencer,  has  filed 
articles  of  incorporation.  The  capital  is  $10,000.  The  incorporators  and  di- 
rectors are:  O.  E.  Sully,  William  Flindt,  Ackley  Hubbard,  C.  J.  Mikish  and 
J.   F.   Green.  , 

LANSING,  MICH.— As  the  result  of  the  refusal  of  the  Bell  Telephone  Com- 
pany to  use  poles  jointly  with  the  Lansing  Telephone  Company,  every  Bell 
telephone  has  been  removed  from  the  city  offices  and  departments  by  order  of 
the   common    council. 

PASSAIC,  N.  J.— The  New  York  &  New  Jersey  Telephone  Company  is  mak- 
ing plans  to  erect  a  building  in  this  city  for  its  own  use.  The  exchange  will 
be  a  modern  fireproof  structure  of  stone  and  two  or  three  stories  high,  and  will 
be  similar  to  those  in  Elizabeth  and  Morristown. 

COLUMBUS,  OHIO.— The  Interstate  Telephone  Company,  of  Cleveland,  has 
been  incorporated  by  J.  A.  Rutherford,  Scott  R.  Hayes,  C.  B.  Arthur,  R.  M. 
Fuller,  and  O.  C.  Evans.  The  company  proposes  to  construct  and  operate  a 
line  from  Cleveland  to  Cincinnati,  with  branches.     The  capita!  stock  is  $25,000. 

BOSTON,  MASS. — It  is  stated  that  it  is  proposed  to  reorganize  the  com- 
panies in  the  Western  Electric  Telephone  system  by  combining  them  in  one 
company,  with  a  capital  stock  of  $500,000.  Companies  owning  nearly  4000  m'iles 
of  toll  lines  have  virtually  consented  to  come  into  the  new  arrangement.  These 
companies,  it  is  stated,  all  use  the  Bell  instruments,  and  have  contracts  with 
the  Northwesiern  Exchange  Telephone  Company  and  the  Iowa  Telephone  Com- 
pany. 

BOSTON,  MASS.— The  Erie  Telegraph  &  Telephone  Company  has  recently 
introduced  in  Texas  a  new  class  of  service  that  is  known  as  the  "one  way  five- 
party  service."  That  is,  one  may  have  a  telephone  in  his  residence  from  whicti 
he  can  communicate  with  all  the  subscribers  connected  with  the  exchange  at 
the  rate  of  $12  per  annum,  but  no  one  is  allowed  to  call  this  subscriber,  and 
his  name  is  not  listed  on  the  books.  This  same  class  of  service  is  furnished 
for  business  purposes  at  $15  per  annum. 

ALBANY,  N.  Y.— The  New  Rochellc  &  Westchester  Telephone  Company 
has  been  incorporated  here  to  operate  in  New  York.  Massachusetts,  Connecti- 
cut and  Rhode  Island.  The  capital  stock  of  the  company  is  $150,000,  and  the 
directors  arc  Heinrich  Mayer,  New  York;  H.  A.  Connor  and  F.  H.  Kellog, 
Brooklyn,  and  others.  It  is  stated  to  be  the  purpose  of  this  company  to  estab- 
lish exchanges  in  the  smaller  cities  and  eventually  to  connect  different  cities. 
For  the  present  the  business  will  be  confined  to  a  system  between  New 
Rochellc  and  Mamaroneck.  It  is  stated  that  the  company  will  use  the  Phoenix 
electric  telephone  appliances. 

NORFOLK,  VA.— The  Southern  States  Telephone  Company  has  just  com- 
pleted  a  modern  private  telephone  system  for  the  Norfolk  &  Portsmouth  Belt 


Line  Railroad.  In  addition  to  the  telephones  a  switchboard  has  been  installed 
in  the  superintendent's  office,  which  enables  the  connection  of  any  station  on 
the  belt  line  with  any  line  of  the  Southern  States  Telephone  Company.  A  tele- 
phone has  also  been  installed  in  the  keeper's  tower  on  the  drawbridge.  The 
wires  are  so  arranged  that  the  opening  of  the  draw  does  not  interfere  with  the 
service.  Superintendent  Pannill  and  his  assistants,  Messrs.  Cole  and  Miller, 
designed  and  installed  this  plant. 

NEW  BEDFORD,  MASS.— The  Automatic  Telephone  Company,  which  was 
recently  organized  here,  will,  as  soon  as  500  subscribers  have  been  obtained, 
begin  the  construction  of  a  first-class  underground  telephone  system,  with  a 
private  metallic  circuit  and  long-distance  instruments  for  each  subscriber.  It 
is  stated  that  400  subscribers  have  already  been  obtained.  The  company  has  a 
capital  stock  of  $100,000,  and  its  incorporators  are  prominent  business  men  of 
New  Bedford.  The  officers  and  directors  of  the  company  are:  President,  John 
W.  Macomber;  vice-president,  F.  T.  Akin;  treasurer.  Frederick  Taber;  clerk, 
Arthur  E.  Perry.  Directors,  the  above-named  gentlemen  and  B.  F.  Brownell. 
Lot  B.  Bates,  Frank  R.  Kirby,  Joseph  Poisson  and  J.  L.  Gillingham. 

NEWARK,  N.  J.— During  the  past  year  or  two  great  improvements  have  been 
made  in  apparatus  for  central  telephone  exchange  offices.  The  Newark  Tele- 
phone Company,  of  Newark,  N.  J.,  has  just  installed  a  new  central  office  equip- 
ment that  is  said  to  possess  novel  features  of  an  extraordinary  nature  never 
before  introduced  in  a  central  office  exchange.  It  does  its  work  so  rapidly  that 
a  great  deal  of  time  and  money  is  saved,  requiring  fewer  operators  and  at  the 
same  time  giving  better  service.  The  Newark  Telephone  Company  is  an 
opposition  to  the  Bell,  and  the  success  of  this  exchange  equipment  is  said  to  be 
highly  successful.  This  exchange  is  connected  directly  with  2100  local  sub- 
scribers, and  also  has  connections  with  sub-stations,  giving  it  a  total  of  over 
3100  connections. 

Electric  Liqht  and  Power. 

INGERSOLL,  ONT.— The  Town  Council  has  appointed  a  committee  to 
negotiate  the  purchase  of  the  waterworks  and  electric  light  plant. 

LINCOLN,  ILL.— The  receiver  of  the  Lincoln  Water,  Light  &  Power  Com- 
pany has  placed  an  order  for  a  i20-kw  alternator  with  the  Royal  Electric  Com- 
pany, of  Peoria,  111. 

LANCASTER,  PA.— The  Lancaster  Light,  Heat  &  Power  Company  has 
executed  a  mortgage  for  $100,000,  the  proceeds  to  be  applied  to  increasing  the 
capacity  of  the  plant. 

ELWOOD,  PA.— A  special  election  will  be  held  on  December  20  to  secure 
the  consent  of  voters  for  an  issue  of  bonds  in  the  sum  of  $8000  for  the  purpose 
of  building  an   electric   light  plant. 

PITTSBURG,  PA.— Mr.  G.  H.  Winslow,  a  consulting  electrical  engineer  of 
this  city,  is  preparing  plans  and  specifications  for  an  electric  light  plant  for  a 
manufacturing  company  in  this  vicinity. 

HAMILTON,  ONT.— Mr.  Percy  Domville  has  been  instructed  by  the  special 
electric  light  committee  to  prepare  an  estimate  for  an  electric  lighting  plant  of 
300  arc  and  3000  incandescent  lights  capacity. 

HAZLEHURST,  MISS.— The  materia!  has  arrived  for  the  electric  light  plant, 
but  as  there  exists  some  misunderstanding  between  the  city  and  the  electric 
light  compapy,  further  proceedings  have  been  postponed  for  the  present. 

AVOCA,  PA.— The  Standard  Electric  Light,  Heat  &  Power  Company  of  this 
place  has  been  reorganized,  and  extensive  improvements  have  been  made  in 
the  arc  and  incandescent  services.  Mr.  Howard,  late  electrician  for  the  Weston 
Engine  Company,  Painted  Post.  N.  Y.,  has  been  appointed  superintendent. 

DURING  THE  QUARTER  ended  March  31  last  the  value  of  carbons  ex- 
ported from  Vienna  for  the  United  States  was  $5,9:4.  and  similar  goods  to  the 
value  of  $10,115  were  exported  to  the  United  States  from  Nuremberg,  Ger- 
many, during  the  same  period.  From  Rheims,  France,  came  "electric  ma- 
chinery" to  the  value  of  $51.43.  and  from  St.  Catharines,  Ont.,  calcium  car- 
bide valued  at  $1764  was  brought  into  the  country. 

PHILADELPHIA,  PA.— It  is  stated  that  a  deal  is  being  engineered  in  this 
city  having  for  its  object  the  consolidation  of  the  three  electric  light  plants  in 
Baltimore,  namely,  the  Brush,  Edison  and  Northern  companies.  It  is  stated 
that  a  banking  house  has  secured  options  on  the  bonds  and  stocks  of  the 
Baltimore  companies.  The  three  concerns  are  capitalized  jointly  at  $2,899,000, 
and  their  total  issue  of  bonds  amounts  to  $1,874,000.  The  plan  is  to  deposit 
these  securities  in  trust  as  security  for  an  issue  of  $4,000,000  5  per  cent,  thirty- 
year  collateral  trust  and  mortgage  bonds  of  the  consolidated  company,  to  be 
additionally  secured  by  a  mortgage  on  all  the  property  and  plants. 

BATESVILLE,  MISS.— An  electric  light  plant  is  to  be  established  in  this 
place,  the  Hon.  L.  L.  Pearson,  through  his  agent,  Mr.  D.  L.  Rush,  having 
contracted  with  R.  S.  Steam,  of  New  Orleans,  agent  for  the  Fort  Wayne  Elec- 
tric Corporation,  for  all  the  necessary  equipment  for  300  lights.  The  plant  is 
to  be  in  operation  within  sixty  days.  It  will  consist  of  one  660-light  Fort 
Wayne  alternator,  with  all  the  necessary  station  instruments;  Fort  Wayne 
transformers,  one  65-hp  high-speed  automatic  engine  and  two  40-hp  boilers.  Mr. 
Pearson  will  equip  his  new  opera  house  with  a  number  of  modern  electr  cat 
appliances,  and  will  light  it  with  100  i6-cp  lamps,  or  their  equivalent.  Mr.  D.  L. 
Rush  will  superintend  the  construction  of  the  plant.  White  cedar  poles  will  be 
used  throughout,  and  everything  will  be  first-class  and  up  to  date. 

The  Electric  Railway. 


OMAHA,  NEB.— .\n  anti-car-crowding  society  is  the  latest  organization  in 
Omaha.  The  society  is  the  outgrowth  of  long  suffering  from  crowded  car>. 
The  organization  was  effected  at  a  mass-meeting  a  few  days  ago. 

BRIDGETOWN,  ONT.— .'\  meeting  of  gentlemen  interested  in  securing  an 
electric  railway  between  Thamesville,  Bridgetown  and  Rondeau  Park  was 
held  here,  and  it  was  decided  to  apply  for  a  charter  as  soon  as  the  necessary 
funds  could  be  secured. 

KENOSHA,  WIS.— President  Calkins  of  the  City  Council,  who  is  acting 
mayor,  has  vetoed  the  ordinance  passed  October  24  granting  the  Milwaukee. 
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Racine  &  Kenosha  Electric  Railway  Company  a  franchise  to  con^ruct  its  road 
through  the  city  of  Kenosha. 

VICTORIA,  B.  C— On  behalf  of  a  Victoria  syndicate  Messrs.  W.  Jensen  and 
S.  Goodacre  give  notice  of  application  for  incorporation  of  the  Hardy  Tram- 
way Company  to  build  an  electric  railway  from  Hardy  Bay  to  Cold  Bay, 
Yuatsino  Sound,  a  distance  of  8  miles. 

BOSTON,  MASS. — The  railroad  commissioners  have  authorized  an  addition- 
al issue  of  $100,000  stock  and  $50,000  5  per  cent,  twenty-year  bonds  by  the  West 
Roxbury  &  Roslindale  Street  Railway  Company  for  the  purpose  of  funding  the 
floating  debt  and  for  extensions  and  equipment. 

BALTIMORE,  MD.— The  Baltimore  Traction  Company  has  declared  a  final 
dividend  of  about  ij^  per  cent.  This  winds  up  the  affairs  of  the  company  and 
distributes  what  was  left  of  its  assets  after  the  absorption  of  the  property  by 
the  Consolidated  Railway,  formed  by  merging  the  City  &  Suburban  and  the 
Traction  con»panies.    The  dividend  is  payable  on  stock  of  record  of  June  30, 

1897- 

NEW  YORK,  N.  Y. — A  Brooklyn  newspaper  is  autjiority  for  the  statement 
that  the  deal  between  the  Brooklyn  Rapid  Transit  Company  and  the  Nassau 
Electric  Railroad  Company,  which  has  been  talked  of  a  great  deal  recently,  was 
consummated  on  the  afternoon  of  November  22,  and  that  the  formal  papers  in 
the  matter  were  signed  in  Manhattan  that  same  afternoon.  Under  this  arrange- 
ment the  Rapid  Transit  Company  acquires  the  control  of  the  Nassau  system. 

EAST  LIVERPOOL,  OHIO.— A  syndicate  of  New  York,  Philadelphia  and 
Chicago  men  will  build  an  electric  freight  road  over  the  Ohio  River  hills  from 
this  city,  18  miles  to  Lisbon,  the  county  seat.  This  city  is  to  raise  $60,000  bonus, 
the  subscribers  to  be  reimbursed  by  freight  traffic  certificates.  Already  $10,000 
has  been  subscribed.  In  Madison  township  lies  the  largest  undeveloped  coal 
fields  in  the  State.  The  syndicate  has  obtained  options  on  12,000  acres  of  coal, 
and  will  mine  coal  by  electricity. 

WEST  CHESTER,  PA.— The  Pennsylvania  Railroad  Company  has  served  an 
fnjunction  on  the  Philadelphia,  Castle  Rock  &  West  Chester  Trolley  Line  Com- 
pany, to  restrain  the  latter  from  crossing  its  road  by  using  a  bridge  on  Gay 
Street,  the  bridge  having  been  built  by  the  Pennsylvania  Railroad  Company 
several  years  ago.  The  tracks  of  the  trolley  line  are  now  at  the  eastern  line  of 
the  town,  and  but  for  this  legal  procedure  would  have  been  laid  in  the  town 
inside  of  a  few  days.  The  borough  council  has  been  appealed  to  by  the  de- 
fendant, and  the  matter  is  resting  there  for  the  present. 

NEW  YORK,  N.  Y.— The  Fort  George  &  Eleventh  Avenue  Railroad  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $3,000,000.  The  directors  are 
John  T.  Little,  Jr.,  Ambrose  F.  McCabe,  Fred  C.  Garrick,  Frank  F.  Ogston 
and  Sharon  Graham,  of  New  York  City;  Clement  McCumming,  of  Yonkers; 
Charles  A.  Gilbert,  of  White  Plains;  William  A.  Dibbs.  of  Brooklyn,  and  D. 
C.  Moorehead,  of  Jamaica.  This  company  represents  the  consolidated  interests 
of  the  North  End  Street  Railway  Company,  the  Fort  George  &  Eleventh  Ave- 
nue Railroad  Company  and  the  Fort  George  Extension  Railway  Company. 

LANSDALE,  PA.— A  plan  is  on  foot  to  connect  Doylestown  with  the  upper 
cod  of  Bucks  County  by  means  of  a  trolley  road  from  the  county  seat  to  Per- 
kasie,  Sellcrsville  and  Quakertown.  At  the  latter  place  it  is  proposed  to  con- 
nect with  the  Quakertown  and  Richlandtown  trolley.  The  borough  council  of 
Perkasie  has  passed  an  ordinance  on  first  reading  granting  a  franchise  for  the 
laying  of  tracks  in  the  borough.  The  Sellcrsville  officials  have  done  likewise. 
The  distance  from  Quakertown  to  Doylestown  is  about  eighteen  miles.  The 
cost  of  the  line  is  estimated  at  $8000  per  mile. 

NEW  ORLEANS,  LA.— The  Street  Railway  Employees'  Association  is  plan- 
ning for  an  innovation  in  connection  with  the  carnival  that  promises  to  add  a 
very  interesting  feature.  It  is  intended  to  give  a  carnival  parade  of  street  cars. 
The  various  car  barns  are  taking  up  the  matter,  and  a  committee  has  been 
appointed  from  each  of  the  seven  stations.  There  will  probably  be  two  cars 
from  each  station  and  one  gotten  up  by  the  traction  management.  These  cars 
will  be  lighted  with  about  1000  lights,  which  will  make  a  magnificent  display,  as 
the  largest  number  ever  put  on  a  car  here  is  350.  The  scats  will  be  taken  out 
of  summer  cars  and  they  will  be  made  into  floats. 

WILKESBARKE,  PA.— A  trolley  from  Philadelphia  to  Delaware  Water  Gap, 
knd  probably  Stroudsburg,  is  a  possibility  for  the  coming  year.  Capitalists  are 
securing  the  right  of  way  from  Bethlehem  to  Nazareth,  a  distance  of  8  miles, 
for  an  electric  railway.  After  this  line  is  completed  it  is  understood  the  mad 
will  be  extended  i3  miles  to  Wind  Gap.  Pen  Argyl  and  Bangor,  and  from  there 
13  miles  to  Portland  and  Delaware  Water  Gap.  The  near  future  will,  therefore, 
see  a  direct  communication  by  electric  railway  between  Philadelphia  and  the 
Delaware  Water  Gap,  ft  distance  of  over  80  miles.  When  this  is  realized  it  is 
propoiied  to  run  throuifh  electric  cars  from  iJcthlchcm  to  Philadelphia,  and 
from  Bethlehem  to  Delaware  Water  Gap, 

NEW  VOkK,  N.  Y.— Borough  President  Edward  M.  Grout,  of  Brooklyn, 
ha«  submitted  the  following  proposed  ordinance  to  the  Municipal  Assembly  for 
«d'<[<:ion:  No  street  surface  railroad  company  shall,  between  October  1  and 
May  I  fit  each  year,  uic  upon  the  streets  of  the  city  any  street  surface  cars 
which  are  open  on  the  sides,  or  which  have  doors  on  the  sides  thereof,  under  a 
pf'nalty  of  $50  for  each  and  every  offense.  The  proposed  measure  is  directed 
nsT'tinut  the  new  combination  cars  in  use  on  the  lines  of  the  Nassau  Electric 
Railroad,  which  have  been  complained  of  as  unfit  for  use  in  cold  weather. 
There  was  a  public  hearing  on  the  matter  on  November  19,  at  which  President 
Grout  was  ftii'H'fr'r''!  *o  offer  the  above  resolution  lo  the  Municipal  Assembly. 

MAI'If'''  -The  fourth  annual  meeting  of  tlic  Connecticut  Street 

hmlr-.^-i    A^  ■*   held  in  the  offices  of  (he   Fair  Haven   &   Weslvllle 

road,  New  Hu.cn,  on  November  16.  Only  routine  business  was  transacted, 
and   off)cer*   were   etrcird    as    follows:      President.     Henry   S.    Parmrlce,    Foif 

IT  r    J.  Hill, 

I  Street 

!■  "y. 

'I  :  '■e. 

^. 
<-ampBny;   A.   W.   Mathar,  Central  & 


AUGUSTA,  ME. — The  electric  railroads  of  this  State  have  not  all  prospered, 
as  the  reports  of  the  various  companies  indicate.  The  Bangor,  Camden  & 
Winterport  Company  reports  a  deficit  of  $96.40,  after  paying  operating  ex- 
penses, interest  and  other  charges.  The  Bangor  Street  Railway  shows  a  net 
income  from  operation  of  $11,127.  After  paying  interest  and  taxes  a  deficit  of 
$1660  remains.  The  deficit  last  year  was  over  $11,000.  The  Bath  Street  Railway 
shows  a  net  income  from  operation  of  $71,132.  A  dividend  of  214  per  cent,  on 
the  preferred  stock  was  paid  during  the  year.  On  June  30  a  surplus  of  $1893 
remained.  The  Calais  Street  Railway  reports  a  net  income  from  operation  of 
$4743,  and  after  paying  interest  charges  and  taxes  a  deficit  of  $1786  remains. 
This,  however,  was  a  reduction  of  nearly  $8000  as  compared  with  last  year's 
deficit.  -The  Portland  Railroad  shows  a  net  income  from  operation  of  $94,568. 
After  paying  interest  charges  there  remained  a  net  divisible  income  of  $63,049, 
and  after  paying  6  per  cent,  dividend  on  the  common  stock  there  remains  a 
surplus  of  $33,391,  which,  added  to  that  carried  from  last  year,  makes  the  total 
amount  $54,397.  Deducted  from  this,  however,  is  $29,334  for  profit  and  loss, 
construction,  equipment,  etc.,  leaving  the  surplus  June  30,  $25,053. 


Educational  Notes. 


ANNUAL  INSPECTION  TRIP.— During  the  week  ending  November  19 
the  annual  inspection  trip  was  made  by  the  senior  classes  in  electrical  and 
mechanical  engineering  of  the  University  of  Wisconsin,  Madison,  Wis.  The 
places  visited  were  Cleveland,  Pittsburg  and  Wheeling,  and  the  plants  of  the 
following  named  concerns  were  visited:  The  Walker  Company,  the  National 
Carbon  Company,  the  Cleveland  City  Illuminating  Company,  the  Cleveland  & 
Painesvillfe  Electric  Railway,  the  Cleveland  Twist  Drill  Company,  Warner  & 
Swasey,  Westinghouse  Electric  &  Manufacturing  Company,  the  Westinghouse 
Air  Brake  Company,  Jones  &  Laughlin,  the  Homestead  Mills  and  the  Crescent 
Steel  Company. 

THE  ELECTRICAL  COURSES  of  the  United  Correspondence  Schools,  156 
Fifth  Avenue,  New  York,  it  is  stated,  are  giving  satisfaction  and  are  winning 
much  popularity.  There  are  two  electric  station  engineering  courses.  It  is 
stated  that  large  numbers  of  station  engineers,  dynamo  tenders,  oilers,  winders, 
draughtsmen,  etc.,  have  taken  advantage  of  these  courses,  and  as  a  result  have 
secured  more  satisfactory  positions  a'nd  increased  salaries.  These  schools  also 
offer  the  following  electrical  courses:  complete  electrical  engineering,  electric 
lighting,  electric  railways,  telegraph,  telephone  and  electroplating,  besides 
courses  in  mechanical,  steam,  civil  and  sanitary  engineering.  The  schools  will 
be  pleased  to  send  free  a  copy  of  their  Circular  F  to  any  one    on  application. 


Legal  Note. 


METER  PATENTS.— Some  two  years  ago  suit  was  begun  by  the  Westing- 
house Electric  &  Manufacturing  Company  against  the  Citizens  Lighting 
Company,  of  Brooklyn,  N.  Y.,  under  two  of  the  Shallenberger  meter  patents 
issued  August  14,  1888,  and  numbered  388,003  and  388,004.  The  suit  was  di- 
rected specifically  against  the  Scheeffer  meter  put  upon  the  market  by  the 
Diamond  Electric  Company,  of  Peoria,  III.  Later— that  is  to  say  in  June,  1897 
— other  suits  were  brought  against  the  same  apparatus  by  the  Tesla  Electric 
Company  and  the  Thomson-Houston  Electric  Company,  respectively,  under 
Tesla's  transmission  patents  No.  511,559  and  511,560,  December  26,  1893,  and 
also  under  Elihu  Thomson's  electric  meter  patent  No.  448,894,  March  24,  1891. 
On  November  28  decrees  were  entered  in  all  the  above  mentioned  suits,  and 
tile  defendants  were  enjoined  from  further  infringement  of  the  said  patents. 


Personal  Notes. 


PROF.  S.  H.  SHORT  on  December  i  resigned  his  position  as  second  vice- 
president  of  the  Walker  Company.  It  is  stated  that  he  contemplates  taking  a 
trip  abroad. 

MR.  E.  F.  PECK,  who  has  been  secretary  of  the  Kings  County  Electric 
Light  &  Power  Company,  of  Brooklyn,  has  been  appointed  assistant  general 
huperinlcndcnt  6f  the  same  company. 

MR.  W.  S.  BARSTOW,  who  was  general  superintendent  of  the  EJison  Elec- 
tric Illuminating  Company,  of  Brooklyn,  has  received  the  appointment  of  gen- 
cr.il  manager  of  the  Kings  County  Electric  Light  &  Power  Conip.viy,  which  re- 
cently absorbed  the  Edison  Company. 

MR.  A.  A.  THRESHER,  of  the  Thresher  Electric  Company,  Dayton.  Ohio, 
visited  New  York  on  November  23,  and  Iiurried  back  again  to  Dayton  to  at- 
tend lo  the  large  line  of  work  now  being  carried  on  by  the  company  in  power- 
diatributing  plant!,  especially  motor-driven  printing  establishment-; 


Zxnbc  anb  Unbustinal  Hlotes. 

THE  ROYAL  ELECTRIC  COMPANY,  of  Peorin,  III.,  has  ju«l  issued  cir- 
rularn  dcacriliing  it»  new  line  of  nlternalinR  current  genernlori  and  trans 
formers.    Copies  will  be  gladly  furnished  to  the  Irnde. 

THF,  CLEVELAND  TWIST  DKILL  COMPANY.  Clevel.nnd.  (Ihio,  in 
forms  Till  Ei-kctbuai.  Wfiatii  Ihnl  it  was  awarded  the  Gold  Medal  at  the 
Tr.inS'Mlssissippi  and   Intrrnnlloniil   Exposition  held   nt   Omaha. 

THE  trTICA  ELECTRICAL  MANltKACTURl  NC.  &  SUPPLY  COM 
I'ANY,  Ullca,  N.  Y.,  has  cinsril  n  contrnet  with  the  L.  It.  Parker  Lumber 
Mills,  Parkcra,  N.  Y.,  lor  a  150-lliihl  plant  complete,  with  switchboard,  dynamo, 
wiring,  etc. 

THF,  ELECTRIC  STORAC.K  BATTERY  COMPANY,  Philadelphia,  Pa., 
In  Cirrulnr  No.  4R  describes  ihe  chloride  nrcumulntor  planl  in  the  Cummcrcilil 
fable  lliiildine.  New  York  Cily.  The  subject  Is  well  illustrated.  Thia  plant 
was  drsi  rihrd  in  Tiia  Ki  rrrair*!.  VVosi.n  of  November  6.  iK")/. 
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"THE  REEVES"  WOOD-SPLIT  PULLEY.-Messrs.  Patterson,  Gott- 
fried &  Hunter,  Ltd.,  146-150  Centre  Street,  New  York,  have  just  issued  an 
illustrated  catalogue  and  price-list  of  "The  Reeves"  wood-split  pulley.  Some 
valuable  information  is  given  in  this  small  pamphlet,  and  all  those  interested 
in  such  matters  should  obtain  a  copy. 

A  HIGH-TENSION  STQR,\GE  BATTERY.-Improvements  in  the  con- 
tinuous pole  of  storage-battery  plates,  the  negative  of  one  cell  being  on  its 
other  side  the  positive  of  the  ne.\t  cell,  designed  by  N.  H.  Edgerton,  have  been 
covered  in  a  patent  No.  614,539,  issued  November  22.  An  illustrated  descrip- 
tion of  this  battery  appeared  in  The  Electrical  World  of  April  23,  1S9S. 

THE  TRIUMPH  ELECTRIC  COMPANY,  Cincinnati,  Ohio,  reports  meet- 
ing  with  a  satisfactory  demand  for  its  new  motor  for  direct  connection  to  ma- 
chine tools,  printing  presses,  etc.,  which  is  described  and  illustrated  elsewhere 
in  this  issue.  A  number  of  important  orders  have  been  filled  for  these  ma- 
chines for  such  uses,  among  the  tools  thus  driven  being  some  heavy  punches. 

THE  BERLIN  IRON  BRIDGE  COMPANY,  East  Berlin,  Conn.,  is  erect- 
ing for  the  Waterbury  Manufacturing  Company,  Waterbury,  Conn.,  a  new 
blacksmith  shop,  which  will  be  of  fireproof  construction  throughout.  The  roof 
has  steel  trusses  supporting  the  covering  of  corrugated  iron  lined  with  the 
Berlin  Company's  patent  anti-condensation  lining.  The  building  is  about  40 
feet  square. 

MR.  HENRY  B.  CUTTER,  president  and  general  manager  of  the  Cutter 
Electrical  &  Manufacturing  Company,  Philadelphia,  Pa.,  was  in  New  York 
during  the  past  week.  In  addition  to  its  well-known  specialties,  "I-T-E"  cir- 
cuit breakers  and  "C.  S."  flush  switches,  this  company  has  just  begun  the 
manufacture  of  rheostats,  an  illustrated  description  of  which  is  published  else- 
where in  this  issue. 

MR.  HERBERT  B.  COHO,  manager  of  the  New  Y'ork  office  of  the  Eddy 
Electric  Manufacturing  Company,  reports  sales  to  the  International  Manufac- 
turing Company,  Electric  Vehicle  Company,  Benjamin  Eastwood,  Paterson, 
N.  J.,  and  the  Watson  Machine  Works,  Paterson,  N.  J. ;  also  a  number  of  small 
equipments.  The  Eddy  standard  for  excellence  is  maintained.  Friends  of  the 
company  will  be  welcomed  at  its  new  office.  No.  143  Liberty  Street. 

AN  IMPROVED  TRANSFORMER  STAMPING.— A  method  of  bending 
plain  rectangular  plates  into  L-shaped  and  U-shaped  stampings  which  may  be 
readily  stacked  up  to  form  the  magnetic  circuits  of  core-type  transformers  has 
been  patented  by  Dugald  C.  and  William  B.  Jackson,  in  patent  No.  614,474, 
issued  November  22,  1S9S.  One-half  of  the  rights  has  been  assigned  to  Wil- 
liam D.  and  James  W.  Packard,  of  Warren,  Ohio. 

THE  CHAPMAN  VOLTAGE  REGULATOR.— Patent  No.  613,853  was  is- 
sued to  Mr.  W.  H.  Chapman,  November  8,  1898,  and  assigned  to  the  Belknap 
Motor  Company,  Portland,  Me.,  covering  improvements  on  the  Chapman 
regulator.  The  improvements  provide  a  more  direct  application  of  the  power 
of  the  working  solenoid  to  the  contact  slider  of  the  rheostat,  and  arrange  the 
retarding  device  so  that  it  may  be  adjusted  while  the  regulator  is  in  service. 

THE  ELECTRIC  APPLIANCE  COMPANY'S  new  catalogue  of  telephone 
apparatus  and  telephone  construction  material.  No.  14,  the  company  reports,  is 
being  very  well  received  by  the  telephone  trade,  and,  judging  from  the  orders 
for  telephone  material  that  are  coming  in,  is  being  very  extensively  used.  The 
Electric  Appliance  Company  claims  that  this  is  the  most  complete  catalogue 
of  telephone  supplies  that  has  yet  been  issued.  It  will  be  pleased  to  supply 
copies  free  of  charge  to  the  telephone  trade. 

THE  JOSEPH  DIXON  CRUCIBLE  COMPANY,  Jersey  City,  N.  J.,  has 
during  the  past  summer  made  an  extension  to  its  pencil  factory,  40x90  feet 
and  three  stories  high.  The  machinery  is  driven  by  electric  power  from  the 
generator  in  the  main  factory.  No  expense  has  been  spared  in  the  equipment 
of  this  addition  in  the  way  of  up-to-date  elevators,  furnaces,  etc.,  and  some 
time  during  1899  various  other  additions  to  the  extensive  plant  of  the  company 
will  be  built.  This  concern  was  established  in  1827,  and  its  products  go  into 
every  known  field  of  industry. 

THE  KRAJEWSKI-PESANT  COMPANY  announces  that  it  has  opened  its 
wholesale  and  retail  store  in  Havana,  Cuba,  at  Calle  O'Reilly  150,  and  is  hand- 
ling all  kinds  of  machinery,  especially  electrical  appliances.  The  company  is  rep- 
resented in  Havana  by  Mr.  Norman  H.  Schneider,  who  was  with  the  export 
department  of  the  Western  Electric  Company,  New  York,  for  a  number  of  years. 
The  company  is  sole  agent  for  a  number  of  American  firms  and  also  for  the 
British  General  Electric  Company.  Mr.  Schneider  reports  having  several 
plants  to  overhaul  and  put  into  running  order. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  of  St. 
Louis,  Mo.,  has  recently  completed  and  is  ready  to  furnish  a  device  by  means 
of  which  large  church  organs  can  be  operated  satisfactorily  with  the  use  of 
alternating  curreiit  motors.  This  special  adaptation  of  alternating  current 
motors  has  been  developed  in  response  to  numerous  inquiries  extending  over 
a  number  of  years,  and  the  company  believes  that  it  is  the  only  device  on  the 
market  by  which  churches,  placed  beyond  the  reach  of  direct  current,  can 
operate  their  organ  bellows  with  an  electric  motor.  The  Emerson  Company 
would  be  glad  to  receive  inquiries  from  interested  parties. 

"ENCLOSED  ARC  LAMPS"  is  the  title  of  the  latest  pamphlet  issued 
from  the  General  Electric  press.  It  deals  with  the  different  types  of  enclosed 
arc  lamps  manufactured  by  the  General  Electric  Company  for  direct  and  alter- 
nating current  circuits,  indoor  and  outdoor  lamps,  marine  lamps,  miniature 
lamps,  power  circuit  lamps,  series  enclosed  lamps  and  single  globe  and  double^ 
globe  lamps.  Each  type  is  well  illustrated,  and  the  object  of  its  design  and  its 
advantages  set  forth  in  language  unhampered  by  abstruse  technical  expressions. 
It  is  written  for  the  information  of  the  general  consumer  as  well  as  the  elec- 
trician. The  pamphlet  will  be  sent  to  persons  interested  on  application  to  any 
of  the  sales  offices  of  the  General  Electric  Company. 

THE  VICTOR  TELEPHONE  &   MANUFACTURING   COMPANY,  Chi- 
cago,   III.,   now  has  orders  in   its  factory  for  about   1200   drops,   the  filling  of 
which  requires  overtime  work.    The  company  reports  that  its  goods  are  meet- 
ing with  unpredcccnled  favor.    Among  the  exchanges  installed  during  the  past 
■month  was  one  of  100  capacity  at  Bunceton,  Mo.    The  company  has  just  issued 
lits  1899  catalogue,  which  will  be  found  of  great  interest  to  telephone  people.     It 


is  a  unique  production  of  its  kind,  and  gives  a  description  and  illustrations  of 
the  various  styles  of  instruments  made  by  this  enterprising  company.  A  copy 
will  be  sent  to  any  one  interested  in  telephone  exchange  work  upon  applica- 
tion to  the  company,  whose  headquarters  are  at  166-174  South  Clinton  Street-. 
A  NEW  OPEN-CIRCUIT  BATTERY.— An  improvement  in  batteries  of 
the  Leclanche  type  was  the  subject  of  patent  No.  614,759,  issued  to  Mr. 
Charles  T.  Richmond,  November  22,  1898,  and  assigned  to  the  National  Car- 
bon Company,  of  Cleveland,  Ohio.  The  improvement  consists  in  a  porcelain 
cover  with  downwardly  extending  screw-threaded  projection,  on  which  may 
be  screwed  an  internally  threaded  porous  cup  containing  the  usual  carbon 
pole  and  depolarizing  material.  The  purpose  of  the  construction  is  to  make  the 
depolarizer  readily  renewable  by  the  user,  so  that  the  only  depreciating  parts 
of  the  battery  are  the  zinc,  the  sal  ammoniac  and  the  depolarizer,  the  porous 
cup  and  carbon  not  being  wasted  at  every  renewal  of  the  depolarizer. 

"A  BIRD'S-EYE  VIEW"  of  the  business  of  the  Westinghouse  Machine 
Company,  Pittsburg,  Pa.,  is  presented  to  human  eyes  in  a  little  circular  just 
issued  by  that  concern.  The  object  of  the  circular  is  to  furnish  a  brief  but 
comprehensive  index  to  the  character  and  extent  of  this  company's  business. 
The  various  types  of  Westinghouse  engines  are  artistically  illustrated,  the 
principal  features  of  each  being  briefly  described.  Among  them  may  be 
especially  noted  the  Metropolitan  type,  which  are  built  in  sizes  of  1000  horse- 
power and  upward,  and  the  Westinghouse  gas  engine.  The  latter  type  of 
engine  is  fully  described  and  illustrated  on  another  page  in  this  issue.  The 
Roney  mechanical  stoker,  mechanical  draft,  economizers,  the  steam  loop  and 
ice-making  and  refrigerating  machinery  also  constitute  subjects  that  are  also 
described  and  illustrated. 

THE  WESTERN  ELECTRIC  COMPANY  has  recently  issued  Bulletin  No. 
11,001,  in  which  are  illustrated  the  S.  K.  C.  transformers  for  lighting  and  power. 
This  company  is  the  exclusive  Western  agent  for  all  the  apparatus  manufactured 
by  the  Stanley  Electric  Manufacturing  Company,  and  carries  a  full  stock  of 
transformers  in  Chicago  for  immediate  shipment.  The  S.  K.  C.  transformers 
are  built  for  any  purpose  and  any  voltage.  There  is  said  to  be  no  aging  oi 
iron.  In  regard  to  the  lighting  transformers,  the  primaries  and  secondaries  are 
interchangeable  and  fuse  boxes  may  be  used  on  the  transformers  or  elsewhere. 
The  larger  transformers  are  made  of  the  following  types:  Self-ventilating,  air 
blast,  oil  insulated  and  oil-insulated  water-cooled.  Regulating  transformers  are 
manufactured  for  the  independent,  control  of  the  voltage  of  circuits  involving 
the  introduction  of  low  resistance.  A  copy  of  the  bulletin  will  be  mailed  to 
anyone  who  has  not  received  a  copy. 

MESSRS.  THOMPSON,  SON  &  CO.,  107  Liberty  Street,  New  York  City. 
who  are  well  known  in  the  machinery  trade,  have  recently  embarked  in  the 
business  of  dealing  in  second-hand  electrical  apparatus.  The  November  bar- 
gain sheet  of  this  firm  includes  various  lots  of  standard  high-grade  and  special 
lamps,  iio-125-volt  incandescent  dynamos  of  all  makes,  a  long  line  of  motors  of 
various  makes,  alternating  generators  and  arc  dynamos.  The  firm  also  has  arc 
motors,  power  generators,  incandescent  arc  lamps,  carbons,  transformers, 
armatures  and  commutators,  switchboards,  etc.,  etc.  It  is  continually  buymg 
dynamos,  railway  generators,  railway  motors,  transformers,  arc  lamps,  motor 
and  trail  cars,  engines  and  other  equipment,  and  anyone  interested  who  de- 
sires to  secure  bargains  in  these  lines  will  do  well  to  communicate  with  the 
house.  The  firm  also  makes  repairs  of  all  kinds,  including  rewinding  arma- 
tures, fields,  the  rebuilding  of  commutators,  railway  motors,  etc.,  etc. 

THE  AMERICAN  ELECTRIC  HEATING  CORPORATION.  Cambridge- 
port,  Mass.,  has  been  doing  an  excellent  business  for  some  time  past,  and  all 
indications  are  that  these  conditions  will  continue,  as  orders  are  constantly  in- 
creasing. The  larger  central  stations  and  supply  houses  are  the  company's 
best  customers.  The  Consolidated  Traction  Company,  of  Baltimore,  Md.,  has 
recently  awarded  to  this  company,  after  severe  competitive  tests,  the  order  for 
the  equipment  of  its  cars  with  "American"  heaters.  All  the  Boston  Subway 
ticket  offices  are  equipped  with  "American"  air  heaters,  as  are  also  the  ticket 
offices  of  Keith's  Theatre.  The  Hudson  River  State  Hospital,  at  Poughkeepsie, 
N.  Y.,  has  equipped  its  laundry  department  with  fifty  "American"  irons;  the 
New  York  hospital  ship  "Bay  State"  is  equipped  with  air  heaters,  and  also 
with  kitchen  heating  specialties  of  the  "American"  type,  and  last,  but  by  no 
means  least,  an  order  has  just  been  received  from  abroad  for  the  electric  heat- 
ing equipment  of  the  large  steamer  "Oceanic."  now  being  built  on  the  Clyde. 
This  order  was  secured  after  most  exhaustive  tests  with  foreign  and  other 
electric  heating  apparatus,  a  model  stateroom  having  been  specially  built  for 
the  test.  These  are  but  a  few  of  the  many  recent  orders  received  by  the 
company. 

CHRISTENING  A  NEW  LAMP.— It  will  be  remembered  that  the  Warren 
Electric  &  Specialty  Company,  Warren,  Ohio,  some  time  ago  organized  a  con- 
test for  the  naming  of  its  new  incandescent  lamp,  which  the  company  thought 
was  none  too  good  for  the  best  name  that  bright  minds  could  conceive.  It 
offered  prizes  for  the  names  that  should  b^  decided  by  the  judges  to  be  the 
best  for  the  new  lamp.  The  judges  have  rendered  their  decision,  and  the  fol- 
lowing is  a  list  of  the  successful  contestants,  with  the  names  for  the  lamp  and 
the  value  of  the  prizes:  First  prize,  $so,  "Peerless,"  Joe  E.  Calloway,  Pueblo. 
Col.;  John  C.  Watson,  Charlotte,  N.  C. ;  J.  W.  Freeman,  Joplin,  Mo.  Second 
prize,  $30,  "Wesco."  K.  W.  Mansfield,  South  Norwalk.  Conn.;  Gugler  Electric 
Company,  Minneapolis,  Minn.;  J.  E.  Calloway,  Pueblo,  Col.;  H.  P.  Ayer,  Port- 
land, Me.;  J.  S.  Daily,  Chillicoothe,  111.;  New  Orleans  Electric  Company,  New 
Orleans,  L. ;  C.  J.  Wetsel,  Chicopce  Falls,  Mass.  Third  prize,  $20,  "Liberty," 
W.  H.  Sohott,  Chicago.  111. ;  J.  E.  Calloway.  Pueblo,  Col. ;  A.  D.  Scatcherd.  Ba- 
tavia,  N.  Y.;  C.  Prankish.  Ontario.  Cal.;  Phillip  Hickley.  Chicago,  III.  Fourth 
prize.  $10,  "Aladdin."  "Aurora,"  "Eclipse,"  "Encore,"  Thos.  Day  Company.  San 
Francisco.  Cal.;  D.  A.  Gill,  Kansas  City.  Mo.;  Lemuel  K.  Gushing.  Chicago. 
111.;  H.  L.  Brintnall,  Saginaw,  Mich. 


Business  Botice. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engravinf 
Company.  9-15  Murray  Street.   New   York   City. 


UNITED  STATES  PATENTS  ISSUED  NOVEMBER  22,  189S. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building-,  New  York.] 

614.453-  METHOD  OF  MANUFACTURING  ELECTRIC  CABLES;  S.  Z. 
de  Ferranti,  of  HoIIinwood,  England.  App.  filed  Dec.  28,  1897.  The  method 
of  manufacturing  electric  cables,  which  consists  in  first  forming  a  circular 
stranded  conductor  to  the  shape  of  a  part  of  a  circle  in  cross  section,  in- 
sulating said  conductors,  and  lastly  laying  a  number  of  such  conductors 
together  spirally  forming  an  approximately  cylindrical  cable. 

614,462.  COMMUTATOR;  J.  R.  Grindrod,  of  Lynn,  Mass.  App.  filed  Feb.  6, 
1897.  As  an  article  of  manufacture,  a  commutator  composed  of  a  number 
of  segments  separated  from  each  other  by  insulation,  and  provided  with 
means  whereby  they  may  be  secured  to  the  shell;  a  finished  or  partly  fin- 
ished outer  peripherj-  for  making  contact  with  brushes,  and  means  lor  secur- 
ing the  segments  in  place  during  transit  and  mounting,  but  which  is  re- 
moved before  the  commutator  is  used. 

614,472.  POTENTIAL  SWITCH;  J.  D.  Ihlder,  of  Yonkers,  N.  Y.  App.  filed 
Aug.  5,  1897.  A  potential  switch  the  coils  of  which  are  wound  in  opposi- 
tion, having  an  adjustable  core  piece,  substantially  as  described. 

614,474.  TRANSFORMER  STAMPING;  D.  C.  Jackson,  of  Madison,  Wis., 
and  W.  B.  Jackson,  of  Grand  Rapids,  Mich.  App.  filed  Sept.  27,  1897.  A 
transformer  stamping  composed  of  a  strip  of  metal  folded  on  itself  at  au 
angle,  substantially  as  described. 


No.    614,571.  — TKANSKOK.MKlr  SVSTK.M    ANIJ   A  ll'AR  Al  US. 

6i4,4«4  HANGER  FOR  ELECTRIC  LAMI'S;  J.  E.  Mayo,  of  Bclvidcrc,  IM. 
In  a  hanffer  for  electric  lamps,  in  combination,  a  circular  vertical  socket 
opening  downward,  a  spring  on  the  socket  normally  closing  a  circuit,  a 
•lud  fast  to  the  spring  and  projecting  inward,  through  a  transverse  open- 
ing, in  the  socket,  into  the  vertical  opening  therein,  and  a  stem  adapted 
to  enter  the  socket  and,  by  outward  pressure  upon  the  stud,  open  the  cir- 
cuit, substantially  as  described. 

6i4,$»(l.  ELECTRIC  LIGHTING  GAS  BURNER;  J.  M.  Anck,  of  I'hiladcl 
phia.  Pa.  App.  filed  October  19,  1897.  In  an  electric  lighting  gas  burner, 
the  combination  o(  a  fixed  electrode,  a  valve  stem,  a  plate  mounted  on  said 
stem,  a  lever  also  mounted  thereon,  insulation  interposed  between  saiil 
plair  and  lever  and  between  said  lever  and  stem,  an   electrode  carried   by 

*  said  lever,  a  lever  pivoted  to  said  plate,  and  means  for  moving  said  pivoted 
lever  into  contact  with  the  first-mentioned  lever. 

,..,,.,.      -I.,  ,.vr.M,v     I.  .,.,.Hy.    N.    U.    Edgerton,    of    Pbilndelphin,    Pa. 

\ri:nmhry   battery   having  a   series   ol   supti 
,:   of  a  xinc  element,  a  coating  of  lead  applied 
ihr,ru,.  Hid  lead  having  a  layer  o(  red  lead  superimposed  thereupon,  and 
ifr4riiilaied  non-conducting  charrr,a[  si^pported  upon  said  red  lead. 

ti4,!17i.    THANSFOKMEK    .SYSTEM    AND    APPARATUS;    A.    Muller,    ol 

Itoifn,  Grrminv     App.  filed  July  30,  1897.    The  comblnallon  with  two  clr- 

'   currents   ol  difTrrcnl   tension,   a  commutator  Interposed 

.  roups  ol  storage  cells  connected  with  llie  commutator  to 

!,>-  ri,.,tK'  }  in  |..>rallcl  and  discharged  in  series,  and  to  be  charged  in  scries 

and   discharged    in    parallel,    respectively,   when   receiving   current    from    or 


supplying  cuirent  to  said  commutator;  of  a  storage  battery  and  a  spark 
arrester  always  in  circuit  with  the  low-tension  circuit,  and  connected 
through  the  commutator  with  the  group  of  storage  cells, 

614,597-  MEANS  FOR  CONVEYING  CABLES,  WIRES  OR  THE  LIKE 
THROUGH  UNDERGROUND  CONDUITS;  J.  Wrigley,  of  Elmira, 
N.  Y.  App.  filed  June  14,  1898.  A  flexible  shafting,  consisting  of  two 
coils  wound  closely  upon  each  other,  but  in  opposite  direction,  in  combina- 
tion with  one  or  more  guide  carriages  removably  arranged  on  the  outer  coil, 
substantially  as  described. 

614,608.  DYNAMO-ELECTRIC  MACHINE  OR  ELECTROMOTOR;  E. 
Cantono,  of  Pavie,  Italy.  App.  filed  Dec.  16,  1897.  The  combination  with 
an  electromagnet,  consisting  of  cores  and  ring,  and  a  shell  of  casing  con- 
sisting of  opposite  cups  between  which  said  ring  is  clamped. 

614.686.  MAGNETIC  CUT-OUT;  L.  Andrews,  of  Hastings,  England.  App. 
filed  Nov.  ^9,  1897.    A  magnetic  cut-out  for  each  of  two  or  more  electric- 


^/•/•//V/ 


No.  614,608. — Dynamo-Electric  Machine  or  Electromotor. 

current  generators,  consisting  of  a  core  surrounded  by  a  continuous  wind- 
ing in  series  with  the  generator,  a  shunt-winding  part  of  which  is  in  the 
same  direction  as  the  series  of  winding  and  the  other  part  in  the  reverse 
direction,  and  a  switch  controlled  by  said  core,  substantially  as  described. 

614.709.  MEANS  FOR  DRIVING  RAILWAY,  TRAMWAY  OR  AUTO- 
MOBILE CARS;  G.  Dupont  and  M.  Johannet,  of  Paris.  France.  App. 
filed  Oct.  29,  1896.  In  a  motor  vehicle,  the  combination  with  a  front  and  a 
rear  axle  of  two  countershafts,  one  geared  to  each  axle,  a  main  shaft  geared 
to  the  two  countershafts,  a  field  magnet  on  each  countershaft,  a  single  cir- 
cuit including  the  field  coils  of  both  dynamos,  a  single  circuit,  including 
the  two  armature  windings,  and  a  variable  resistance  included  in  the 
armature  circuit,  substantially  as  described. 

614,738.  CONSECUTIVE  VIEW  APPARATUS;  H.  N.  Marvin,  of  New 
York,  N.  Y.    App.   filed  April  21,   1897.    In  a  consecutive  view  apparatus. 


N".  f)i4,7og. — Mkans  rou    Driving  Railway,  Tramway,  or  Auto- 
mi  mi  i.k  Cars. 

the  comlilnalion  with  mechiiiiism  for  moving  a  scries  of  views  through 
the  field  of  the  apparatus,  of  a  driving  device  for  said  mechanism  adapted 
to  be  operated  by  an  observer,  me.iiis  for  illuniitrnting  the  views,  and  an 
automatic  cut-off  device,  operated  when  said  driving  device  is  releiiHcd  by 
the  observer  (or  slopping  the  itlnininalion  of  the  iippnraluH,  substantially 
as  described, 
614,759.  GALVANIC  IIATTi;i(V;  C.  T.  Riilimi.tid,  ..I  Clcvelnnil,  Ohio.  App 
filed  July  18,  1H9H.  Ill  a  galvanic  ballrry,  the  conibiiiiilion  u(  a  jar,  an<l  a 
cover  (herefor  made  of  insulating  material,  and  having  an  integral  thrcndrd 
boss  on  ils  under  side  anil  a  hole  through  said  boss  and  cover,  with  a  clay 
porous  cup  internally  Ihrrnded  at  its  open  upper  end,  which  cup  is  screwed 
onto  said  boss;  a  carbon  electrode  in  said  cup  having  a  stem  which  exiends 
up  through  salil  hole,  and  a  <inc  electrode  having  a  stem  which  projects 
through  a  hole  In  the  cover,  and  is  supported  by  said  rover,  and  depolariz- 
ing material  In  said  clay  cup,  subslaiiliully  as  described. 


The  Electrical  World. 


Vol.  XXXII. 


NEW  YORK,  DECEMBER  10.  1898. 


No.  24. 


PUBLISHED  EVERY  SATURDAY  BY 


The  W.  J.  JOHNSTON  COMPANY, 

9  Murray  Street,  New  York. 

Telephone  Call ;  Cortlandt  924,       Cable  Address :  "  Electrical,"  New  York. 


New  England  Office,  620  Atlantic  Ave.,  Boston. 

Western  Office,  936  Monad  nock  Block,  Chicago, 

Philadelphia  Office,  929  Chestnut  Street. 


SUBSCRIPTION  IK  ADVANCE,  ONE    TEAR,  $3.00, 
In  the  United  States,  Canada  or  Mexico;  other  foreign  countries,  $6.00. 


In  requesting  your  address  changed  give  OLD  as  well  as  new  address. 

Now  in  its  third  decade,  THE  ELECTRICAL  WORLD  is  the  Pioneer  Elec- 
trical Journal  of  America,  and  has  well  maintained  its  lead.  It  has  the  largest 
Circulation  of  any  electrical  periodical,  and  is  the  best  Advertising  Medium. 

THE  ELECTRICAL  WORLD'S  Advertising  Rates  are  much  lower  than  those 
of  any  other  similar  publication,  circulation  considered,  and  vary  according  to 
space,  position  and  number  of  insertions.    Quotations  promptly  furnished. 

Address  and  make  drafts,  orders,  etc.,  payable  to 

THE  ELECTRICAL  WORLD, 

9  Hurray  Street,  New  York. 


Vol.  XXXII.         NEW  YORK,  DECEMBER  10,  1898.         No.  24. 


CONTENTS. 

Page. 

Editorial    617 

The  Effect  of  Silicon  on  the  Magnetic  Permeability  of  Cast  Iron,  by  F.   C. 

Caldwell    619 

The    Transmission    Plant    of    the    Cataract    Power    Company,    Limited,    of 

Hamilton,    Ont 620 

The  Mechanical  Plant  of  a  Modern  Commercial   Building 623 

Alternating-Current  Machinery,   Chap.   XXVI.,  by   Edwin  J.   Houston  and 

A.    E.    Kennelly 62; 

Electrolysis  of  Cast-Iron  Water  Pipes  at  Dayton,  Ohio,  by  Harold  P.  Brown.  6jS 

Digest  of  Current  Electrical  Literature,  Compiled  by  Carl  Hering 630 

New    Books 634 

The  Woods  Electric  Motor  Vehicles Ojs 

An  Electric  Forge  Blower 636 

Instruments  and   Methods   Used  in   Telluride   High-Voltage  Power  Trans- 
mission   Measurements 6,36 

Departments: 

Financial    Intelligence 63S 

Special    Correspondence 638 

General  News 641 

Legal    Note 643 

Personal    Note.. ■  ■  6.)3 

Trade  and  Industrial  Notes 643 

Business    Notice 643 

Illustrated  Record  of  Electrical  Patents 644 


FREQUENCY  CHANGERS  VS.  ALTERNATINO  HOTOR  GENERATORS. 

In  large  alternating-current  systems  with  the  various  styles  of 
duties  and  loads  which  they  are  now  called  upon  to  perform  and 
carry,  it  seems  to  be  considered  impracticable  to  settle  upon  any 
one  frequency  for  all  parts  of  the  system,  and  better  to  utilize  at 
least  two  frequencies,  with  transforming  devices  connecting  the  two 
parts  of  the  system.  The  advantages  of  a  comparatively  high 
frequency — sixty  cycles  or  more — are  briefly  the  comparative  cheap- 
ness of  transformation  in  small  distributed  units  and  the  improved 
working  of  arc  lights.  For  long-distance  power  transmission  and 
for  rotarj'-converter  work  lower  frequencies — from  25  to  50  cycles — 
are  better,  owing  to  the  reduced  inductive  drop  and  the  lower  periph- 
eral speed  of  the  rotaries.  Comprehensive  sj'Stems,  therefore,  oc- 
casionally adopt  twenty-five  cycles,  for  example,  for  part  of  their 
work  and  sixty  cycles  for  the  rest  of  it,  and  interconnect  the  two 
divisions  either  by  means  of  alternating  motor-generators  or  fre- 
quency changers. 


The  latter  machines  are  not  very  widely  known  as  yet  and  hence 
a  brief  description  of  their  principle  may  not  be  out  of  place  here. 
They  consist  essentially  of  multiphase  primary  and  secondary  wind- 
ings on  the  opposite  sides  of  an  air  gap,  practically  identical  with 
thase  of  an  induction  motor.  With  the  movable  portion  of  the  ma- 
chine stationary  this  gives  a  transformation  of  the  same  frequency 
with  any  desired  voltage  or  phase  changes,  dependent  on  the  wind- 
ing and  connections.  By  rotating  the  movable  part  in  a  direction 
the  reverse  of  the  motion  of  the  rotating  field  the  frequency  of  the 
induced  secondary  e.  m.  f.  is  increased  by  a  percentage  equal  to  the 
ratio  of  the  mechanical  speed  to  that  of  the  primary  rotating  field. 
Rotation  in  the  other  direction  reduces  the  frequency  impressed 
upon  the  secondary.  In  one  direction  the  mechanical  rotation  re- 
quires power  and  in  the  other  generates  power.  By  coupling  such 
a  machine  to  an  alternating-current  motor,  either  of  the  synchro- 
nous or  induction  type,  the  total  power  transformation  is  accom- 
plished partiall}'  by  magnetic  and  partially  by  mechanical  means. 


To  illustrate  the  division  of  the  load  Jjetween  the  magnetic  and 
mechanical  transformation,  and  to  show  the  necessary  size  of  ma- 
chines for  a  given  output,  the  concrete  example  of  the  transforma- 
tion of  120  kilowatts  from  2$  to  60  cycles  will  be  assumed.  This 
would  require  a  generator  constructed  essentially  like  a  2S-cycle 
50-kw  induction  motor  with  a  wound  secondary  and  collector  rings, 
the  ratio  of  the  secondary  number  of  turns  to  the  primary  number 
of  turns,  if  no  change  of  the  voltage  is  desired,  being  s  to  12. 
This  must  be  driven  by  a  70-kw  motor,  and  if  the  primary  of  the 
induction  generator  has  a  lo-pole  winding,  giving  its  field  a  speed 
of  300  r.  p.  m.,  the  motor  must  have  fourteen  poles,  giving  the  shaft 
a  speed  of  214  r.  p.  ni.  It  is  interesting  to  note  that  it  is  impossible 
to  use  any  smaller  number  of  poles  for  this  particular  change  of  fre- 
quency. The  change  from  25  to  62;/2  is,  on  account  of  its  more 
adaptable  speed  ratio,  likely  to  be  more  frequently  used,  the  mini- 
mum number  of  poles  in  this  case  being  4  and  6  for  the  motor  and 
generator,  respectively. 


The  same  transformation  can,  of  course,  be  eflfccted  by  an  alter- 
nating motor  driving  an  alternating  generator,  in  which  case  al! 

the  power  transformed  is  by  the  one  machine  turned  into  mechan- 
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ical  power,  and  by  the  other  restored  into  electrical  power,  requir- 
ing, therefore,  in  the  particular  instance  of  transformation  from  25 
to  60  cycles,  machines  with  a  capacity  70  per  cent,  greater  than  by 
the  other  method.  In  certain  instances  the  motor-generator  meth- 
od has  a  great  advantage  in  that  the  voltage  of  the  output  is  prac- 
tically independent  of  that  of  the  input.  In  the  case  of  a  synchronous 
motor  the  speed  is  independent  of  the  voltage  of  power  delivered 
to  it  w'ithin  considerable  limits,  and  the  pressure  of  the  generator 
which  it  drives  is,  of  course,  aflfected  from  the  driving  circuit  only 
by  variations  in  speed.  If  the  motor  of  the  transforming  set  is  of 
the  inductive  type  practically  the  same  condition  exists,' as  the  speed 
of  an  induction  motor  is  not  greatly  aflected  by  changes  of  voltage 
within  the  limits  ordinaril}'  found  in  commercial  work. 


In  a  frequency  generator,  however,  the  voltage  of  the  output  is 
not  only  dependent  upon  the  speed,  and,  therefore,  upon  the  fre- 
quency of  the  input,  but  is  directly  proportional  to  the  voltage  of 
the  latter,  in  that  the  intensity  of  the  rotating  field  of  the  induction 
machine  is  exactly  proportional  thereto.  In  cases  of  long-distance 
power  transmission  where  the  line  drop  is  likely  to  be  a  variable 
quantit3'  owing  to  fluctuating  loads,  and  where  a  steady  voltage  is 
desired  for  lighting  service,  the  motor  generator  is  preferable  in 
spite  of  its  increased  cost  and  losses.  Where,  on  the  other  hand,  the 
regulation  of  the  power  delivered  to  the  transforming  set  is  as  good 
as  that  desired  at  the  lamps,  or  where  line  drop  does  not  vary  too 
rapidly  to  be  followed  by  the  switchboard  attendant,  the  frequency 
changer  is  preferable   owing  to  its  lower  cost  and  lower  losses. 

The  frequency  changer,  however,  introduces  into  the  system  a 
transformation  across  an  air  gap  which  requires  lagging  or  alter- 
nating currents  for  its  magnetization.  With  the  use  of  a  synchronbus 
motor  leading  wattless  currents  can  be  introduced  to  counterbal- 
ance these,  although  this  requires  the  use  of  an  exciter.  The  fre- 
quency changer  driven  by  an  induction  motor  requires  no  direct- 
current  apparatus  whatever,  while  a  motor  generator  requires,  of 
course,  direct-current  excitation  for  at  least  one  of  the  machines. 


THE  RATIO  OF  DYNAMO  TO  TURBI.NE  POWER  RATINGS. 

In  the  selection  of  sizes  of  dynamos  to  be  driven  by  water  wheels 
the  considerations  are  quite  different  from  those  involved  in  engine- 
driven  combinations.  The  essential  diflference  rises  from  the  fact 
that  water  wheels  will  never  much  exceed  their  rated  loads,  being 
rated  at  practically  wide  open  gate  in  order  to  have  a  high  efficiency 
at  their  rated  load.  A  slight  margin,  about  10  per  cent.,  is  allowed 
to  make  sure  that  the  wheel  will  always  carry  its  load  with  slight 
variations  of  head,  etc.  On  this  account  turbines  must  always  be 
chosen  with  a  rated  power  equal  to  the  maximum  load  they  may  be 
called  upon  to  carry.  Very  brief  overloads,  that  is,  with  a  duration 
of  a  few  seconds,  may  be  carried  }>y  fly-wheel  retardation,  but  for 
more  protracted  overloads  there  is  no  available  source  of  energy. 


Steam  onKine'i  arc  also,  as  a  rule,  rated  at  or  near  llic'ir  point  of 
Krcatcst  economy  which,  instead  of  being  the  maximum  possible 
output  of  Ihc  engine,  is  at  a  cut-ofF  varying  perhaps  from  one-quar- 
ter to  one-half  stroke.  When  railed  upon,  therefore,  the  engine 
will  take  an  overload  of  50  or  100  per  cent,  without  difticulty  or 
harm  other  than  a  low  steam  economy.  Thus,  for  fluctuating  loads, 
such  as  those  of  street  railways,  the  rated  capacity  of  the  entities  in 
operation  at  any  one  lime  need  not  be  more  th.-m  roiiflilv.  fm  iwr 
cent,  of' the  load  that  may  be  thrown  upon  them 


only  by  the  regulation,  commutator  sparking,  etc.  Thus,  in  choos- 
ing the  size  of  a  generator  to  carry  fluctuating  loads  when  steam- 
driven,  the  common  practice  of  picking  one  with  an  output  in  kilo- 
watts equal  to  three-quarters  of  the  rated  horse-power  of  the  engine 
minus  a  few  per  cent,  for  internal  losses  is  correct.  But  in  the  case 
of  a  generator  to  be  turbine-driven  on  a  variable  load,  the  turbine 
must  be  chosen  with  a  rated  output  sufficient  to  carry  the  maximum 
peaks,  and  the  generator  may  well  be  of  a  much  lower  rating,  since 
it  can  stand  an  overload  which  its  driving  power  cannot.  To  take 
a  concrete  example,  a  water  wheel  rated  at  1000  effective  horse- 
power might  well  be  expected  to  carry  a  700-kw  dynamo,  but  with  a 
fluctuating  load  with  peaks  requiring  1000  horse-power  at  the  shaft, 
a  600,  or  if  a  modern  machine  of  high  overload  capacity,  a  Soo-kw 
generator  would  do  the  same  work  at  a  lower  cost  and — in  case  the 
peaks  were  the  exception  and  low  loads  the  rule — with  a  greater 
efficiencv. 


Exactly  the  same  consideration  applies  in  gas-engine  w'ork.  Gas 
engines,  whether  of  the  "hit-or-miss"  or  variable-charge  style  of 
governing,  give  their  greatest  efficiency  with  their  greatest  loads 
and  are  therefore  rated  very  close  to  their  maximum  output,  with  a 
slight  margin  to  assure  their  ability  to  carry  their  rating  with  slight 
changes  of  quality  of  fuel,  etc.  With  perfectly  steady  loads  driven 
either  by  turbines  or  gas  engines,  the  common  practice  of  rating  is 
quite  justifiable,  but  steady  loads  are  the  exception  and  variable 
loads  the  rule  in  electrical  work,  and  the  limitations  of  the  driving 
source  should  be  taken  into  account  in  the  choice  of  sizes. 


Etectriral  gcncralori  have,  as  a  rule,  the  snmc  ability  of  carrying 
An  overload,  provided  it  is  not  continuous.    Rated— as  they  usually 

,-ir'  '  •■    .      ■  Inads  of  ii  m.-iK- 

iiii  liiration,   limited 


WHAT  IS  GOOD  QOVERNINQ  ? 

Ill  the  recently  published  catalogue  of  a  prominent  make  of  en- 
gine there  are  given  some  views  on  the  subject  of  governing  which, 
on  account  of  the  care  and  scientific  comprehension  of  the  subject 
evidenced  in  the  get-up  of  the  catalogue,  merit  notice.  The  cata- 
logue compares  the  modern  types  of  inertia  governor,  which,  as  it 
happens,  were  designed  by  Mr.  Rites  in  the  shops  of  this  company, 
with  the  older  double-weight  types  as  follows: 

"The  new  design  has  the  features  of  greater  simplicity  and  ac- 
cessibility, and  is  capable  of  giving  that  ultra  close  regulation 
which  is  just  now  a  somewhat  popular  fad.  It  is  possible  to  ad- 
just this  governor  so  that  there  is  no  apparent  difference  in  speed, 
whether  the  engine  be  running  empty  or  fully  loaded,  and  it  is 
even  possible  to  adjust  it  so  that  the  speed  with  the  engine  fully 
loaded  is  i  or  2  per  cent,  greater  than  w-hcn  running  empty.  Being 
able  to  demonstrate  that  we  can  produce  this  sort  of  regulation, 
we  may  be  relieved  of  any  suspicion  of  unfairness  or  envy  when  wc 
say  it  is  a  freak  and  of  no  commercial  value.  Perfect  steadiness  is 
the  first  requisite  of  a  good  governor,  and  a  slight  falling  oflf  in 
speed  with  increase  of  load  contributes  to  that  quality.  We  regu- 
larly adjust  all  governors  to  regulate  within  from  I  to  2  per  cent. 
In  the  midst  of  so  much  clamor  about  'marvelous  governors'  and 
'perfect  isochronism'  the  purchaser  must  be  careful  that  his  atten- 
tion is  not  diverted  from  the  features  that  are  of  real  importance. 
Wc  do  not  know  of  a  single  manufacturer  with  any  claims  to  prom- 
inence who  builds  an  engine  that  docs  not  regulate  sudicieutly  well 
for  any  commercial  purpose." 

So  long  as  governing  is  elTected  by  the  variations  of  ccnlrifugaJ 
force,  close  speed  regulation  will  necessarily  involve  considerable 
unsteadiness,  since  the  slight  drop  of  speed  which  is  bound  to  occur 
wilh  load  variations  before  the  governor  can  correct  it  is  enough 
to  throw  the  wcighls  through  their  whole  range  of  action.  To  the 
r!t;ilemcnl  that  a  slight  falling  ofT  in  speed  with  increase  of  lo^ui 
•  •ntributcs  to  steadiness  might  he  added  the  fact  that  a  greater  fall- 
ing off  in  speed  contributes  still  more  to  that  quality.  Where 
I'r.flcadiness  gives  considerable  trouble,  as  it  dors  in  isolated  plant 
work  with  electric  elevators,  it  might  be  well  to  look  into  the  mer- 
its 'i|  governors  with  poor  regulation  balanced  by  generators  with 
extra  heavy  over-compounding. 
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The  Effect  of  Silicon  on  the  Magnetic  Permeability  of  Cast  Iron. 


BV    F.    C.    CAI.I)\VE1.1,. 

The  tests  from  which  these  results  were  obtained  were  made 
under  the  direction  of  the  writer,  as  material  for  a  thesis  by  J.  M. 
Hippie  and  S.  R.  Hewitt,  students  of  the  Ohio  State  University. 
The  opportunity  was  ofi'ered  by  a  series  of  tests  made  by  C.  W. 
Weicis,  of  the  university,  on  tlie  effect  of  silicon  on  the  mechanical 
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Fig.  I. 


properties.  These  tests  were  made  upon  castings  poured  from  3 
small  cupola,  the  variation  in  silicon  being  obtained  by  the  addition 
of  silvery  iron.  Three  different  grades  of  iron  were  tested,  but 
enough  results  to  draw  curves  from  were  obtained  from  only  two; 
the  points  obtained  on  the  third,  however,  agreed  fairly  well  with 
the  curves  here  given. 

The  two  irons  of  which  the  tests  are  given  were  "Rockford"  No. 
2,  and  "Bessemer"cast  irons.  The  tests  were  made  by  the  double 
yoke  method,  eliminating  the  error  due  to  the  yokes  by  the  arrange- 
ment suggested  by  Ewing.*  The  bars  were  about  6^4  inches  long, 
and  were  set  syi  inches  apart  in  yokes  Ij4  inches  by  one-half  inch. 
The  maximum  distance  between  the  yokes  was  12.56  cm.  The  bars 
were  turned  from  ^-^-inch  castings  accurately  to  3-^-inch  diameter. 

The  iron  of  each  heat  was  analyzed  under  the  direction  of  Prof. 
N.  W.  Lord,  of  the  university,  and  the  percentages  of  silicon  given 


£(ec.II'ur(d,.V.r. 


Fig.  2. 


are  from  his  report.  The  complete  curves  for  all  the  samples  were 
drawn,  and  are  shown  together  in  Figs.  I  and  2  for  the  two  samples. 
From  these  curves  the  magnetizing  forces  necessary  to  give  densi- 

*Sce  The  Electrical  World,  Vol.  28,  p.ige  695. 


ties  of  2000,  5000,  7000  and  8000  were  obtained  and  plotted  with  per- 
centages of  silicon  and  are  given  in  Figs.  3  and  4.  These  show  that, 
at  least  in  the  irons  tested,  and  in  samples  of  the  size  used,  the  spe- 
cific reluctance  is  decreased  by  the  increase  of  silicon  between  l.S 
per  cent,  and  4.6  per  cent.,  and  that  for  low  densities  this  decrease 
follows  appro.\imately  a  straight  line  law.  Also  that  the  same  holds 
up  to  about  3.5  per  cent,  for  densities  up  to  8000.  .-Vbove  this  point 
with  the  higher  densities  the  increase  of  silicon  probably  produces 
much  less  effect,  the  curves  seeming  to  become  nearly  horizontal; 
indeed,  comparison  with  the  mechanical  properties  would  indicate 
that  further  increase  of  silicon  would  probably  produce  a  decrease 
in  the  permeability.  It  is  also  to  be  noted  that  the  change  in  units 
of  ,"iC  for  each  per  cent,  of  silicon  increases  as  the  density  increases, 
and  that  they  are  approximately  the  same  in  both  irons  tested,  as 
seen  in  the  following  table: 

Density,  2000  5000  7000  8000 

Rockford   No.  2 3.5  7.3  13.2  19.0 

Bessemer   , 3.7  9.3  14.1  20.8 

As  would  be  expected  from  these  results,  the  curves  of  permea- 
bility with  percentages  of  silicon  approximate  to  hyperbolas,  the 
increase  of  permeability  with  addition  of  silicon  being  very  marked 
at  the  lower  densities. 

It  is  interesting  for  comparison  to  note  that  according  to  Mr. 
Weick's  tests  the  addition  of  silicon  up  to  about  2^/2  or  3  per  cent, 
softens  the  iron  by  change  of  combined  carbon  into  graphite,  but 
that  further  increase  of  silicon  results  in  an  increase  of  hardness. 
It  would  seem,  therefore,  that  the  maximum  permeability  requires 
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Fig.  4. 


more  silicon  than  that  which  gives  the  greatest  softness.    This,  how- 
ever, is  a  point  that  should  be  further  investigated. 

With  regard  to  the  irons  tested,  the  Bessemer  is  a  mixture  of 
Lake  Superior  ores,  and  is  made  especially  for  use  in  the  Bessemer 
process.  The  Rockford  iron  comes  from  Tennessee  and  is  intended 
for  grey  castings. 


X=Ray  Experiments. 


An  odd  line  of  investigation  to  determine  whether  X-ray  effects 
are  or  are  not,_  as  has  been  suggested,  caused  by  the  actual  projec- 
tion of  material  particles  through  the  glass  walls  of  a  Crookes  tube, 
and  also  through  other  substances,  has  been  carried  out  by  Prof. 
F.  E.  Nipher,  of  the  Washington  University,  of  St.  Louis.  A  pro- 
jection of  molecules  at  a  velocity  as  nearly  as  possible  comparable 
with  that  in  Crookes  lubes  was  effected  by  rifle  discharges,  and 
the  rather  crude  experiment  of  firing  3000  blank  charges  of  smoke- 
less powder  at  a  sensitive  photographic  plate  protected  by  a  sheet 
riluniinum  and  wooden  shield  was  tried  with  no  evidence  of  action 
on  the  plate.  Professor  Nipher  now  proposes  to  get  a  rapid-fire 
gun  to  imitate  Crookes-tube  conditions  a  little  more-closely  by  such 
a  succession  of  charges  as  to  keep  the  aluminum  target  red-hor. 

What  Shall  Conduits   Under  Rivers  Be  Called? 


The  London  "Electrician,"  in  speaking  of  some  draw-in  conduits 
under  rivers,  carried  the  application  of  the  Latin  to  the  terminology 
of  conduit  work,  as  exemplified  in  the  terms  submarine  and  subter- 
ranean, one  step  further  by  tlie  use  of  the  adjective  "subfluvial." 
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The  Transmission   Plant  of  the  Cataract  Power  Company, 
Lrmited,  of  Hamilton,  Ontario. 


HE  longest  transmission  of  pow- 
er and  the  highest  voltage  in 
regular  service  east  of  the 
Rocky  Mountains  is  that  of  the 
transmission  plant  of  the  Cata- 
ract Power  Company,  of  Ham- 
ilton. The  generating  plant  is 
located  at  Decew  Falls,  about 
12  miles  west  of  Niagara  Falls 
and  a  few  rniles  south  of  the 
shore  of  Lake  Ontario.  (See 
map  on  this  page.  This 
point  is  35  miles-  distant  from 
Hamilton,  to  which  place  the 
power  is  transmitted.  The 
system  has  been  in  service 
since  the  ist  of  November,  and 
'  was  officially  opened  on  No- 
vember 12. 
The  power  is  really  a  part  of 
that  of  Niagara  Falls,  the  water  being  taken  from  Lake  Erie  and 
discharged  into  Lake  Ontario,  the  immediate  source  being  a  feeder 
of  the  Lake  Erie  level  of  the  Welland  Canal,  from  which  the.  water 
is  taken  at  Allanburg.  The  power-house  stands  at  the  foot  of  a 
high  escarpment,  which  can  be  traced  for  many  miles  east  and  west. 
and  which  forms  the  edge  of  the  tableland  that  serves,  so  to  speak, 
as  a  dam  for  the  waters  of  Lake  Erie,  and  through  which  the  Ni- 
agara stream  has  cut  its  famous  gorge. 

THE   HYDRAULIC   EQUIP.MENT. 

The  water  is  brought  from  Allanburg  to  the  edge  of  the  escarp- 
ment by  a  canal  about  4}/^  miles  in  length,  cut  in  the  clay,  with  a 
minimum  cross-section  of  about  975-^  square  feet  below  the  water 
level,  the  canal  being  13  feet  wide  at  the  base,  the  sides  having  a 
i'4  slope  and  the  normal  depth  being  5  feet  of  water.  At  one  point 
a  valley  is  crossed  by  a  trestle-work  carrying  a  rectangular,  closed, 
wooden  flume,  which  is  maintained  under  a  slight  head  to  keep  the 
whole  of  the  flume  wet.  At  the  lower  end  of  the  canal  there  arc 
three  storage  reservoirs,  one  natural  and  two  artificial,  giving  an 


in  length;  the  diameter  of  this  pipe  varies  from  y'/^  to  S'/i  feet^  and 
on  account  of  its  great  size  and  weight  the  solutions  of  the  various 
problems  involved  in  its  construction  are  interesting.  It  is  sup- 
ported entirely  from  the  upper  end,  where  it  is  securely  anchored 
in  a  rock  cut  by  means  of  having  flanges  built  in  concrete.  This 
arrangement  was  made  necessary  by  the  lack  of  proper  anchorage 


Ekc.»oild,X.Y. 

The  Lake  Erie-Lake  Ontario  Hydraulic  Power  District. 

points  at  the  bottom  of  the  slope.  About  two-thirds  of  the  way 
down  the  hill  there  is  a  horizontal  shelf,  and  at  this  point  there  is 
placed  a  slip  joint  to  allow  for  temperature  changes.  This  joint,  in 
addition  to  taking  care  of  the  expansion  and  contraction,  is  so  de- 
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Plan  anh  Elevations  of  Powek  Houik. 
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aggregate  atirface  for  storage  of  one  and  one-quarter  million  square 
feet  area. 

From  the  (orcbay  the'  water  is  carricij  down  the  incliticd  surface 
of  the  escarpment  to  the  power-house  in  a  steel  penstock  750  feet 


signed  as  to  support  ih.il  poriinn  of  llic  pipe  lirlnw  il.  so  lli.ii  llic 
whole  pipe  expansion,  joint  and  all,  Is  liuuK  from  the  top.  'i  lie 
pi|)C  is  not  buried,  but  is  supported  on  a  ronrrclc  bcrl,  about  one- 
third  of  its  diameter  being  below  the  surface,  and  will  be  covered 
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with  a  wooden  shcatli  to  prc\oin  tliu  formation  of  ice  at  times  of 
liglit  load. 

THE    I'OWER    HOUSF. 

The  power-house,  nestling  in  the  valley  of  Twelve-Mile 
Creek,  into  which  the  tail-water  discharges,  is  a  plain  brick 
structure,  174  feet  long  and  4^  feet  wide,  covered,  with  a  roof  sup- 


The  Slip-Joint,  Penstock  and  Power  House. 

ported  on  steel  trusses.  The  penstock  receiver  runs  under  the 
floor  with  four  vertical  branches  curving  over  in  quarter  turns  to 
the  main  wheels,  and  beyond  them  two  similar  branches  for  the  ex- 
citers. (See  plan  and  elevations  on  opposite  page).  Two  of  the 
main  wheels  and  the  two  exciters  are  already  in  place. 

The  main  gates,  one  of  which  is  shown  in  the  accompanying  il- 
lustration, are  36  inches  in  diaineter,  and  were  built,  as  were  the 
wheels,  by  the  Stilwell-Bierce  &  Smith-Vaile  Company,  of  Dayton, 
Ohio.  They  are  each  operated  by  a  hydraulic  ram  under  penstock 
pressure,  and  are   not  fitted    with  by-passes.     The   four-way  valve 


by  this  company,  and  may  be  described  as  an  inward-flow,  radial 
type.  One  of  the  interesting  engineering  features  of  this  plant  is 
that  it  is  the  highest  head  on  this  continent  employing  the  reaction 
type  of  turbines.  The  high-head  plants  in  the  Rockies  all  use  im- 
pulse wheels.  The  intake  pipe  is  horizontal,  and  the  draft  tube 
passes  vertically  down  through  the  floor  and  is  scaled  in  the  tail- 
race  to  give  the  added  head  of  14  feet  by  suction.  The  governing 
gate  is  a  ring  of  the  register  type,  between  the  guide  chutes  and 
the  buckets  of  the  runner,  and  is  moved  axjally  by  two  rods  con- 
nected with  the  governor  mechanism.  The  governor  is  of  the  Gies- 
ler  electro-mechanical  type,  the  centrifugal  balls  operating  electri- 
cal contacts,  the  currents  from  which  in  turn  energize  clutches 
which  are  driven  by  belting  from  the  main  shaft.  The  wheels  are 
rated  at  1950  horse-power  each  at  400  r.  p.  m.,  under  the  normal 
liead,  which  is  about  260  feet. 

On  one  of  the  shafts  is  a  yYz-ion  fly-wheel,  with  an  outboard  bear- 
ing, and  the  other  end  is  attached  through  an  insulating  coupling 
with  the  electrical  generator.  The  latter  are  of  the  inductor  type 
of  the  S.  K.  C.  design,  and  were  supplied,  as  was  all  the  electrical 
equipment,  by  the  Royal  Electric  Company,  of  Montreal.  The  in- 
ductor weighs  15  tons,  and  is  fitted  with  ten  poles  on  each  ring, 
and  therefore,  at  the  speed  of  400  r.  p.  m.,  generates  66  cycles  per 
second,  or  8000  alternations  per  minute.  The  machines  generate 
two  phases  at  2000  to  2400  volts,  the  windings  being,  as  is  custom- 
ary with  these  machines,  of  the  coil  type  not  distributed.  These 
coils  are  wound  of  bare  copper  strip  with  mica  insulation  between 
ihe  turns,  which  construction  will  stand  long-continued  over-heat- 
ing without  deteriorating. 

The  machine  switchbi;ard  is  a  handsome  piece  of  work,  with  three 
panels  of  white  marble,  one  for  the  exciters  and  one  for  each  of  the 
generators  now  in  place.  The  generator  panels  have  no  live  con- 
tacts on  the  face  of  the  board,  and  are  each  equipped  with  one 
voltmeter  and  switch  by  which  it  may  be  thrown  onto  either  phase, 
two  main  ammeters,  one  for  each  phase,  and  one  direct-current 
ammeter  in  the  field  circuit.  Switching  is  accomplished  by  two 
double-pole,  double-throw  slide  switches,  one  for  each  phase,  the 
double  throw  being  from  one  set  of  bus  bars  to  the  other.  Beside 
these  instruments  there  are  the  usual  field  rheostats.  There  are  no 
fuses  on  the  generator-board,  a  short  circuit  being  considered  less 
dangerous  with  these  machines  than  a  sudden  throwing  ofT  of  the 


One  oe  the  E.xciier  Sei  s. 

One  ok  the  Main  Wheels  with  Governor,  Fly-wheel  and  Coui'Ling. 


A  View  ok  One  of  the  Main  Gates, 
Showing  Ram  and  Reliif  Valvf. 


for  operating  the  ram  is  moved  by  a  long  handle,  as  shown  in  the 
illustration.     On  the  other  side  of  the  ram  is  a  12-inch  spring-closed 
relief  valve,  there  being  no  air  chambers  on  the  penstock. 
The  wheels  are  of  a  diO'erent  style  from  those  generally  put  out 


load  by  a  fuse  blowing  with  the  turbine-gate  full  open.  The  ex- 
citer panel  contains  the  usual  instruments  and  switches  for  operat- 
ing two  direct-current  shunt  machines  in  parallel  on  the  exciting 
buses. 
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The  exciters  themselves  consist  of  two  30-k\v,  four-pole,  70-volt 
machines,  built  by  the  Crocker-Wheeler  Company,  driven  at  1000 
r.  p.  m.  by  individual  turbines  to  which  they  are  direct-coupled, 
each  exciter  unit  being  of  sufficient  capacity  to  excite  the  full  equip- 
ment of  four  generators.     These  turbines  are  hand-governed. 

One  of  the  most  interesting  parts  of  the  station  is  that  devoted  to 
the  step-up  transformers  for  obtaining  the  20.000  to  24.000  volts  de- 
livered to  the  line.  Two-phase  currents  are  used  on  the  line,  so 
that  no  transformation  of  the  phase  relation  is  necessary,  and  a 
plain  battery  of  single-phase  transformers  is  used  on  each  phase. 
Each  battery  consists  of  five  200-kw  Stanley  transformers,  im- 
mersed in  mineral-seal  oil  in  heavy  boiler-iron  cylindrical  cases 
about  4  feet  in  diameter  and  6  feet  in  height.  The  transformers  are 
water-cooled,  the  water,  which  is  taken  from  the  penstock,  being 
circulated  through  pipes  inside  the  transformer  cases  themselves. 

Each  transformer  is  fitted  with  a  marble  switchboard  supplied 
with  switches  on  both  the  high  and  the  low  tension  sides;  the  latter 
are  the  ordinary  slide  type,  double-throw  from  one  set  of  bus  bars 
to  the  other,  and  mounted  on  the  backs  of  the  panels.     The  20.000- 


tablished.  Between  the  two  poles  of  the  switchboard  for  each  trans- 
former there  is  a  heavy  marble  barrier.  Non-arcing  fuses  are 
placed  on  both  primary  and  secondary  sides  of  each  step-up  trans- 
former. 

THE   LINE. 

The  line,  as  noted  above,  is  of  a  rather  unusual  type  for  such  long 
tiansmissions — namely,  two-phase.  The  25  per  cent,  economy  of 
copper  which  could  have  been  obtained  by  a  three-phase  line  with 
the  same  potential  difference  between  wires  is  sacrificed  for  the  re- 
duced interference  of  unbalanced  loads  which  will  be  obtained  by 
the  arrangement  adopted.  The  four  No.  i  medium-drawn,  bare 
copper  wires  are  supported  on  a  single  cross-arm.  the  two  phases 
being  respectively  on  the  two  sides  of  the  poles,  the  wires  being  18 
inches  apart.  The  poles  vary  from  40  to  50  feet  in  length,  have  tops 
with  a  minimum  diameter  of  8  inches,  and  are  spaced  90  feet  apart. 

Protection  against  lightning  is  obtained  by  a  barbed  wire  the 
whole  length  of  the  line  stapled  to  the  tops  of  the  poles  and  ground- 
ed at  each  pole.  At  the  terminals  banks  of  Stanley  lightning  ar- 
resters and  choke  coils  are  used,  there  being  thirty  gaps  in  series  be- 


TmK    I.SrHKIOK    Ol-     ill!    PifWKH    II'JUSK. 

The  Ma'jiiink  Swiiciiboakd. 


TifK  Transhcjkmkrs  anl>  Hi(;ii-Ti:nsi)N  Swi  i  i  iihoakd  Ali.kv. 
A.NornKK  View  or  iiik  Main  Skis. 


%olt  switches  arc  more  interesting.  Tliey  arc  of  what  h  called  the 
•tick  type,  consisting  of  a  wooden  pole  about  four  (eel  long,  carry- 
ing at  Its  upper  end  a  receptacle  or  socket  which  may  be  pushed  up 
arouml  a  downwardly  projecting  contact  finger  on  the  board.  The 
socket  on  the  pole  is  connected  by  a  heavily  insulated,  flexible  cable 
with  a  plug,  which  is  permanently  screwed  into  its  rcreplacle.  The 
socket  ii  provided  with  guides  which  run  under  hard-rubber  sli<lcs 
when  the  socket  is  attached  to  or  removed  from  the  finger.  The  ti|is 
of  both  fingers  and  sockets  are  maijc  of  non-arcing  metal.  It  is 
not  intended  that  these  switches  shall  be  opened  with  the  load  on, 
ImU  the  Iliad  will  first  be  removed  by  the  low-tension  switches.  The 
others  will  then  only  open  the  magneli/.ing  current  o(  the  transform- 
ers and  the  capacity  current  o(  the  line.  Kach  high-tension  slick 
may  be  attached  to  either  one  t>f  two  fingers,  connecting  to  either 
one  or  the  other  of  the  duplicate  lines  which  will  eventually  be  es- 


Iwecn  each  wire  and  Ki"mid.  The  insidators  are  triple  peiliinat 
porcelain,  made  by  the  Imperial  Porcelain  Works,  and  tested  111  ihc 
ordinary  way  to  O^.ooo  volts  before  use.  The  pins  are  of  locust  pre- 
|.ared  in  oil  and  are  fastened  into  the  cross-arm  with  a  wooden  pi-g. 
the  object  being  Id  avoid  all  unnecessary  metal  near  the  wires.  A 
two-wire  telephone  line  is  mcuinted  on  a  lower  cross-arm  and  is  fre- 
c;iiriitly  transposed,  the  power  wires  not  being  transjiosed  or  spi- 
ralled, l-'iir  a  large  part  of  the  distance  the  hue  (ollows  the  route  of 
the  (iraiid  Trunk  Kailway,  and  electrical  engineers  traveling  over 
this  road  between  the  I'"ast  and  the  Wet  will  be  interested  to  see  this 
visible  evidence  of  high-voltage  iiansmission. 

IMK    IKAN'.loKMKK    Sllll  S  rA'l  ION. 

At  Ilatniltoii  the  line  runs  into  a  specially  constnicled  brick  trans- 
(ormer  station  on  Victoria  Avenue.     After  passing  through  the  ar- 


December  io.  1898. 


THE    ELECTRICAL    "WORLD 


623 


Testers  each  wire  terminates  in  a  panel  of  tlie  line  board  provided 
with  stick  switches  as  at  the  other  end.  One-half  of  the  room  is  oc- 
cupied by  two  batteries  of  five  175-kw  transformers,  similar  io  those 
at  the  power  station,  except  that  they  are  air  instead  of  water  cooled. 
The  boiler  iron  cases  are  fitted  with  a  ring  of  vertical  tubes  open  at 
either  end,  and  the  transformers  set  over  a  duct  into  which  air  is 
blown  by  a  Sturtevant  blower  coupled  to  an  S.  K.  C.  two-phase  mo- 
tor. The  air  rises  through  the  tubes  and  discharges  from  the  tops 
of  the  cases,  cooling  the  oil.  which  in  turn  cools  the  copper  and  iron 
of  the  transformer.  Each  transformer  is  fitted,  as  are  those  at  the 
power  station,  with  switchboard  panels  having  high-tension  and 
low-tension  switches.  The  high-tension  side  is  also  fused  at  this 
point  with  D.  &  \\'.  enclosed,  20,000-volt,  13-ampere  fuses  15 
inches  in  length. 

The  company  is  now  supplying  power  to  the  incandescent  ser- 
vice of  the  Hamilton  Electric  Light  &  Power  Company,  and  for  the 
outgoing  2000-volt  feeders  still  another  switchboard  is  in  use  at  the 
transformer  sub-station.  These  feeders  are  provided  with  two  inde- 
pendent wires  on  each  phase,  except  those  which  will  be  devoted 
exclusively  to  power  service,  w-hich  will  have  three-wire,  two-phase 
lines.'  The  lighting  loads  are  balanced  and  boosted  at  the  Electric 
Light  Company's  station.  The  old  house-to-house  1000  to  50  volt, 
16,000-aIternation  transformers  of  the  lighting  company  have  been 
replaced  by  2000  to  100  volt,  8000-aIternation  transformers  in  larger 
units,  with  a  better  grouping  of  the  secondary  loads.  The  company 
expects  later  to  carry  a  considerable  power  load    to  drive  the  arc- 


The  Mechanical  Plant  of  a  Modern  Commercial  Building. 


A  complete  description  of  the  design— with  a  discussion  of  vari- 
ous reasons  for  each  detail — of  an  isolated  plant  in  a  modern  office 
building  is  given  by  Mr.  William  H.  Bryan  in  a  paper  presented  at 
the  recent  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers in  New  York.  From  this  paper  the  following  facts  have  been 
abstracted: 

The  building  is  that  of  the  Commerce  Realty  Company,  St. 
Louis,  Mo.,  eight  stories  in  height  besides  the  basement,  and  occu- 
pying a  ground  space  109  x  225  feet.  It  is  occupied  by  a  large 
drygoods  house,  the  floors  being  divided  by  partitions.  After  dis- 
cussing the  considerations  involved  in  the  planning  of  different 
parts  of  the  equipment,  the  author  takes  up  the  subject  of  contracts 
and  prices,  which  is  quoted  as  follows: 

In  view  of  the  central  location  and  general  character  of  the 
building  and  its  tenants,  and  the  fact  that  the  installation  was 
intended  to  be  a  model  one,  there  was  great  competition  for  the 
work.  Furthermore,  as  all  bidders  were  figuring  on  practically 
identical  specifications  there  was  no  chance  to  claim  advantages 
due  to  superiority  of  apparatus  or  methods.  The  figures,  there- 
fore, were  strictly  comparative. 

On  account  of  this  competition  the  work  was  let  at  exceed- 
ingly low  figures,  as  will  be  seen  below,  the  usual  profits  being 
cut  out,  and.  in  some  instances,  losses  sustained.  These  figures 
should,    therefore,   be   used   with   caution,   and    from    10   to   20   per 


The  2o,ooo-Volt  Two-Ph.\se  Pole  Line. 


The  Step-Down  Tr.\nsformer  Suh-station. 


light  machines  and  also  several,  if  not  all,  of  the  street  railway  lines 
of  Hamilton,  and  certainly  deserves  a  full  measure  of  success  for  the 
boldness  and  skill  with  which  it  has  met  the  difficulties  that  have 
stood  in  its  way. 

The  officers  of  the  company  are  Hon.  J.  M.  Gibson,  president; 
John  Moodie.  treasurer;  John  Patterson,  secretary,  and  H.  R.  Ley- 
den,  general  manager,  the  latter  having  had  general  charge  of  all 
the  construction  operations. 

The  canal  and  hydraulic  work  has  been  performed  under  the  di- 
rection of  William  Kennedy,  Jr.,  consulting  hydraulic  engineer,  and 
Thomas  E.  Hillman,  engineer  in  charge  of  canal  construction.  The 
principal  contractors  were  A.  A.  McDonald  &  Co..  cartluvork,  canal, 
etc.;  Lowe  &  Farrell,  pole  lines;  the  Stilwcll-Bicrce  &  Smith-Vaile 
Company,  hydraulic  machinery  and  pipe,  and  the  Royal  Electric 
Company,  electrical  equipment. 

Electric  Railways  Here  and  Abroad. 


In  a  recent  address,  Mr.  W.  II.  Preece.  of  London,  said:  "When 
I  visited  America  in  1884  there  was  only  one  experimental  line  at 
work  in  Cleveland.  Ohio.  Now  there  arc  more  miles  of  line  so 
worked  in  Cleveland  ainne  than  in  the  whole  of  the  United  King- 
dom." 


cen^.  added  when  estimating  the  cost  of  new  work.  Due  allow- 
ance should  also  be  made  for  differences  in  the  character  of 
buildings  and  the  service  rendered  as  determined  by  the  pecul- 
iarities of  the  business  carried  on  in  it.  This  is  wholly  a  question 
of  experience  and  judgment. 

The  owners  of  the  building  under  consideration  did  not  feel 
warranted  in  supplying  their  tenants  with  a  Iiigh-gradc  plant, 
claiming  that  the  lease  did  not  require  it.  As  the  tenants  had 
made  a  ten  years'  lease,  however,  and  would  have  to  meet  the 
fuel  bills,  they  agreed  to  pay  part  of  the  extra  expense. 

It  was  not  definitely  decided  to  put  in  a  complete  plant  until 
final  bids  were  in,  and  estimates  of  cost  of  operation,  repairs. 
and  maintenance  had  been  made.  Up  to  that  time  the  securing 
of  all  electrical— and  even  steam — service  from  a  central  station 
was  under  serious  consideration.  The  figures,  however,  showed 
a  material  saving  by  operating  their  own  plant,  due  principally 
to  the  use  of  exhaust  for  heating. 

Compound  engines  and  electric  elevators  having  been  selected. 
re(|uiring  ^o^  boiler  horse-power,  it  was  thought  safe  to  reduce  the 
boiler  capacity  to  three  units  of  150  horse-power  each,  two  to  do  the 
ordinary  maximum  service.  This  was  equivalent  to  4955  pounds 
of  water  per  hour  per  boiler,  from  feed  of  212°  Fahr.  into  steam  of 
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125  pounds  gauge  pressure.  Water-tube  boilers  proving  not  as 
high  in  price  as  expected,  that  type  was  selected,  the  boiler  being 
the  "O'Brien,"  made  in  St.  Louis.  This  boiler  is  similar  to  the 
Heine,  except  that  the  steam  and  water  drum  is  horizontal,  and  not 
parallel  to  the  tubes;  the  front  and  rear  water  legs  are  wider  at  the 
top  than  at  the  bottom,  and  the  rear  leg  extends  some  distance  be- 
low the  lower  tubes. asasettling  chamber.  Each  boiler  contained  1141 
square  feet  heating  surface,  including  drums  and  tubes  of  the  Haw- 
ley  furnace,  or  9.4  square  feet  heating  surface  per  horse-power.  The 
grate  surface  (upper  grates  only)  was  31.5  square  feet;  ratio  grate 
to  heating  surface,  i  to  45.  The  cost  of  the  three  boilers  set  up, 
including  Hawley  furnaces,  brickwork,  foundations,  and  smoke  flue, 
was  $6288,  being  $13.97  P^i"  horse-power,  or  $1.48  per  square  foot 
of  heating  surface. 

The  cubic  feet  of  gross  capacity  of  building — as  usually  com- 
puted by  architects  from  outside  lines,  and  from  bottom  of  footings 
to  top  of  roof — per  rated  boiler  horse-power  is  6771;  and  5146  cubic 
feet  of  space  is  heated  per  boiler  horse-power.  The  space  heated 
included  only  the  actual  indoor  space,  and  omitted  basement. 

This  work,  as  well  as  the  heating  system  and  large  pipework,  was 
let  to  Kupferle  Brothers  Manufacturing  Company,  of  St.  Louis,  at 
the  gross  price  of  $16,511. 

The  low-est  bid  on  ordinary  boilers,  as  per  specifications,  was 
$5997.  being  $3397  for  the  boilers,  and  $2100  for  the  Hawley  down- 


Sprague  expert.  The  four  north  elevators  were  to  be  of  the  "X  38" 
type,  wilh  solenoid  control,  -dud  the  four  south  elevators  of  thc- 
"Z"  type,  with  pilot-motor  control. 

To  the  above  price  should  be  added  $3134  for  the  cost  of  third 
engine  and  dynamo,  etc.,  making  a  total  of  $25,204  for  the  elevator 
plant  complete.  The  cost  per  cubic  foot  of  building  space  (gross)^ 
for  elevators  alone  was  $0.0072,  and  for  elevators,  with  engine,  dyna- 
mo, etc.,  $0.0083.  The  cost  per  square  foot  of  total  floor  space  was: 
for  elevators  alone  was  $0.0072,  and  for  elevators,  with  engine,  dyna- 

The  selection  of  the  electric  elevator  for  this  important  installa- 
tion was  decided  upon  after  a  thorough  investigation.  They  were 
found  to  be  more  economical  in  fuel  than  any  other  type — even  the 
high-duty  hydraulic — on  account  of  the  light  loads  usually  carried,, 
and  the  corresponding  saving  in  power.  There  was  also  some  sav- 
ing in  first  cost.  The  electrical  plant  afforded  a  much  more  com- 
pact arrangement  in  engine  room.  As  no  pumping  engines  were 
required,  and  no  tanks  or  accumulators,  one  reserve  unit  answered 
for  both  the  lighting  and  elevator  plants.  The  electric  elevator  has 
not  as  yet  fully  established  its  reliability  and  low  repair  account 
as  well  as  the  hydraulic,  but  the  latest  and  best  types  seem  to  leave 
but  little  to  be  desired  in  these  directions. 

The  steam  elevators  were,  of  course,  the  lowest  in  first  cost,  but 
were  not  given  serious  consideration  on  account  of  their  large  fuel 
consumption. 


A  View  of  tiik  Main  Swm  iihoakd. 


draught  furnaces,  and  $500  for  the  brickwork.  The  four  boilers  ag- 
gregated 524  horsc-powcr.  The  price  quoted  was,  therefore,  $11.44 
per  horsc-powcr,  or  $0.95  per  square  foot  heating  surface. 

The  selection  of  the  elevator  system  presented  the  greatest 
difficulties.  The  bids  based  strictly  on  the  specifications  seemed 
excessive  in  price,  and  (he  owners  directed  that  the  data  be  rcvi.scd, 
with  a  \:  'ing  more  reasonable  figures.    The  capacity  of  the 

elevator  ■  fore  reduced.    The  two  passenger  and  two  south- 

west h'  tors  had  their  average   lo.nds  cut  down   to   1500 

pounds,  'Ur  north  machines  to  1800  pound.i,  being  required 

to  carry  these  loads  at  the  speeds  specified.  They  were  also  to  be 
capable  of  carrying  the  larger  loads  originally  specified,  at  reduced 
speeds.  Wooden  guide  potts  and  strips  were  substituted  for  the 
iteel  T  guides.  The  allowance  (or  passenger  cabs  was  reduced  to 
$200,  and  ihr  indicators  omitted. 

( I  ■     ird,  at  the  price 

of  ■  low  price  was 

due  partly  to  the  .lirculy  niinicd,  ami  was  made  possible 

hv    .-irr:rnL'(iiirnt'  'li    lor.il    parlie*    (or    ereclion,    iind«r    a 


General  l^'loctric  dynamns  were  selected,  the  Ki'ar.iiilci'd  cllicien- 
cies  being: 

At   %   load 8.|.o  per  cent. 

"   'A    "    89.5      " 

"    H      "     9>S 

"full     "     9"-S 

The  three  7S-kw  generators,  with  switchboard,*  etc.,  as  specified, 
cost  $5135,  or  $22.80  per  kilowatt.     Speed,  260  r.  p.  ni. 
Grout  cubic  (ccl  cored  (or  per  kiIow.'m  nt  dyii.inio  cnpiicily  for  HglitinR...  Jo.]ij 
UroM  cubic  feet  cared  for  per  kilownlt  of  dynamo  ciipncity  (or  nil  ptirposrs.  13,5.11 

The  three  l25-hp  engines  selected  were  of  the  Imperial  com- 
pound type,  built  by  the  Weston  Kngine  Company,  of  Painted 
Post,  N.  Y.  Dimensions  of  cylinders:  high  pressure,  12  inches 
diameter;  low,  20  inches;  stroke,  14  inches;  speed,  260.  Price, 
$42^)8,  or  $11.38  per  indicated  horsc-powcr.  The  same  builders 
ofTrrrd  three  simple  cngiTics,  15  inches  x  14  inches,  -for  llu-  same 
service  tor  $,'jfii6,  or  $9.64  per  indicated  horsepower.  This  should 
be  reduced  about  S  per  cent,  to  he  strictly  comparable  willi  the  cost 
'The  awllclibosrd  wat  built  by  Ibc  Emcraon  Electric  Manufoclurlng  Company, 
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of  the  compounds.  Computations  showed  that  the  horse-power 
hours  of  service  per  year  would  be  sufiicient  to  make  the  fuel  saving 
of  the  compound  over  the  simple  enough  to  warrant  the  additional 
investment. 

The  cost  of  engines  and  dynamos  together  was  $9403,  which  is 
$4r.8o  per  kilowatt  of  dynamo  capacity,  and  $25.07  per  indicated 
horse-power  of  engine  capacity.  Gross  capacity  of  building  (cubic 
feet)  cared  for  per  horse-power  of  engine,  8125. 

The  wiring,  lamps,  fans  and  motors  were  let  for  $6315.  in  ac- 
cordance with  the  specifications,  to  the  General  Electric  Company, 
^their  220-volt  arc  lamp  being  selected.  On  the  basis  of  150-kw 
capacity  the  price  per  kilowatt  was  $42.10,  including  the  entire 
work  from  the  switchboard  to  the  lights  and  fans,  exclusive  of 
special  fixtures  on  first  floor.  Adding  to  this  two-thirds  of  the  con- 
tract price  for  engines  and  dynamos  gives  the  total  cost  of  the 
electric  lighting  plant  (exclusive  of  elevators)  as  $12,584,  or  $83.90 
per  kilowatt,  exclusive  also  of  boilers  and  piping. 

The  total  cost  of  the  mechanical  plant  ($54,209)  may  be  divided 
as  follows: 

Per  cubic  foot  of  gross  space $  0.0178 

Per  cubic  foot  of  space  heated 0.0234 

Per  square  foot  radiating  surface  contracted  for 3.00 

Per  rated  horse-power  of  boiler  capacity 120.66 

Per  indicated  horse-power  of  engine  capacity 144.S0 

Per  kilowatt  of   generator  capacity 241.32 

The    total    cost    of    building,    including    mechanical    equipment, 


Pl.\n  of  Boiler  and  Engine  Room. 

ready  for  the  tenant's  use,  was  $301,000,  or  9.9  cents  per  gross  cubic 
foot,  and  13  cents  per  cubic  foot  heated.  The  cost  named  included 
$20,000  for  the  use  of  the  party  walls  of  the  adjoining  buildings,  and 
$10,000  for  Luxfer  prism  glass,  and  $9000  for  a  sprinkling  system. 
The  value  of  the  ground  was  $200,000.  making  the  total  investment 
a  trifle  over  $500,000. 

TESTS   AND    I'ERFOKMANCE. 

During  construction  and  erection  the  work  was  under  the  super- 
vision of  the  engineers,  and  on  completion  it  was  submitted  to  care- 
ful inspection  and  tests  to  determine  whether  the  contract  guaran- 
tees had  been  met.  Since  going  into  service  the  plant  has  been 
under  the  observation  of  the  engineers,  so  that  close  track  has  been 
kept  of  its  performance. 

The  boilers  were  submitted  to  a  number  of  evaporative  trials  to 
determine  their  capacity  and  efficiency.  The  details  are  not  given 
here,  as  the  methods  and  results  are  of  no  special  interest.  The 
boilers,  however,  give  good  service,  particularly  in  capacity,  dryness 
of  steam,  and  smokelessness. 

An  exhaustive  detailed  test  of  capacity,  speed,  and  efiiciency  was 
made  on  No.  s  elevator,  type  "X  38,"  situated  in  the  northeast  shaft. 
Simultaneous  readings  at  2j-i-second   intervals   were   taken   of   the 


voltage,  speed,  and  current — the  latter  being  checked  by  two  instru- 
ments, two  observers  reading  independently.  The  live  loads  upon 
the  platforms  were  obtained  by  weighing. 

The  speed  of  travel  was  calculated  by  dividing  the  revolutions  of 
the  armature  by  the  known  ratio  between  speed  of  armature  and 
speed  of  car.  The  power  consumed  per  trip  was  obtained  by  plot- 
ting the  curves  of  current  readings  (see  figure),  the  area  of  which 
— multiplied  by  the  voltage — gives  the  watt  hours  per  trip.  This 
was  reduced  to  mile  of  travel  by  multiplying  the  watt  hours  per  trip 
by  the  fraction  that  one  round  trip  is  of  one  mile.  The  following 
table  gives  the  results: 

Live  Load,  Speed  Up,  Speed  Down,  Kw.  Hours  per 

Elevator.  Pounds.  Ft.  per  Min.  Ft.  per  Min.  Car  .Mile.          Remarks. 

Z,  No.    I.  147  271  268  3.14 

"    ..  908  256  256  3.14 

"    ..  2,997  133  157  4-22               Slow  speed. 

"    ..  2,997  256  290  4.19              Highspeed. 

"    . .  4,000  147  192  4.05          /  Slow  speed. 

X  38,  No.  5.  147  153  153  3.14 

"    ■•  1.008  157  153  3.19 

"    ..  4,000  152  160  3.34 

"    ..  5.012  153  160  3.81 

The  observed  data  from  the  "X  38"  machine  are  plotted  on  page 
626.  It  is  interesting  to  note  the  current  of  return  to  the  line  with 
light  loads  ascending,  and  hea\-y  loads  descending.  It  will  be  noted 
that  No.  I  elevator  has  a  down  speed,  with  operator  only,  of  268 
feet  per  minute.  With  the  same  counterbalancing  it  carries  a  load 
of  3000  pounds  up  at  153  feet  per  minute,  with  motor  operating  on 
slow-speed  notch  of  operating  lever.  When  operated  at  high  speed 
this  elevator  lifted  3000  pounds  at  a  speed  of  256  feet  per  minute, 
and  with  an  economy  per  round  trip  slightly  better  than  when  op- 
erated at  slow  speed.  This  elevator  carried  4000  pounds  up  at  147 
feet  i.et  minute  when  operated  on  the  slow-speed  point  of  operat- 
ing lever.  • 

The  No.  5  elevator  has  a  down  speed  of  153  feet  per  minute  when 
running  wi;h  operator  only,  and  carries  its  full  rated  load  of  4000 
pounds  up  at.  a  speed  of  152  feet  per  minute.  This  elevator  carries 
5000  pourds  up  at  a  speed  of  153  feet  per  minute. 

It  is  particularly  interesting  to  note  that  the  efficiency  in  kw 
hours  per  car-mile  increased  but  slowly  with  increased  loads.  The 
kw  hours  ptc  car-mile  of  travel  are  equal  to  good  average  practice, 
and  will  probably  improve  after  longer  operation  of  the  plant. 

The  adjustment  of  the  starting  devices  on  the  elevators  was  found 
to  be  for  a  two  and  a  half  to  three  seconds'  start.  This  made  the 
starting  current  exceed  the  running  current  by  more  than  the  50 
per  cent.  specified,*which  was  based  on  a  five  seconds'  start.  When 
the  starting  devices  were  readjusted  for  a  five-second  start  this  con- 
dition of  the  specifications  was  practically  met.  It  is  a  question  of 
judgment,  therefore,  whether  the  tenants  prefer  a  slow  and  easy 
start  and  a  smooth-running  electric  plant,  or  a'  quick  start  and  a 
correspondingly  severe  and  sudden  demand  upon  the  dynamo  and 
engine. 

Two  dynamos  were  operated  in  multiple,  running  both  elevators 
and  lights.  With  a  variation  of  load  from  250  to  600  amperes,  the 
ordinary  variation  of  voltage  was  from  220  to  226,  and  the  maxi- 
mum, 21S  to  228.  With  a  variation  of  load  from  200  to  500  amperes 
the  average  variation  of  voltage  was  from  216  to  220,  and  the  maxi- 
mum, 214  to  222.  This  variation  did  not  affect  the  lights  sufficient- 
ly to  be  noticeable,  unless  the  observer's  attention  was  called  to  it, 
but  has  been  further  improved  by  a  more  careful  adjustment  of  the 
elevator-starting  devices. 

The  wattmeter  on  switchboard  shows  the  electric  power  used  by 
the  eight  elevators  from  July  12  to  27,  1898,  inclusive,  or  138^^ 
hours'  operation,  to  have  been  1920  kw  hours,  or  an  average  electri- 
cal horse-power  per  hour  of  18.6  for  the  plant,  or  2.3  horse-power 
per  elevator. 

During  the  month  July  i2-.August  12,  1898,  the  hours  of  operation 

were  283.5,  and  the  average  electrical  horse-power  was  19.2,  or  2.4 

per  elevator.     Unfortunately  no  records  were  kept  of  the  miles  of 

_  travel  during  this  time,  but  they  may  be  roughly  approximated  as 

follows,  taking  the  first  period  mentioned: 

Assuming  an  average  efficiency  of  four  kw  hours  per  car-mile, 
the  1920  kw  hours  mean  a  travel  of  480  miles.  The  travel  of  the 
eight  elevators  per  round  trip  is  1608  feet,  or  0.304  mile.  Dividing 
480  by  0.304.  the  number  of  round  trips  is  found  to  be  1579  in  1385 
hours,  or  11.4  per  hour,  or  five  and  one-fourth  minutes  per  round 
irip.  As  the  average  travel  is  about  201  feet,  and  the  average  speed 
about  200  feet  per  minute,  the  round  trip  should  have  been  made 
in  about  a  minute.    This  indicates  that  the  elevators  averaged  about 
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one-fifth  the  time  in  motion,  instead  of  one-third  to  one-half,  as 
originally  assumed  for  maximum  service. 

It  is  gratifying  to  note  that  the  power  actually  required  to  oper- 
ate the  elevator  plant  is  considerably  less  than  originally  estimated. 
This  is  due  to  the  use  of  apparatus  of  higher  efficiency  than  as- 
sumed, to  smaller  percentage  of  time  in  motion,  and  to  the  loads 
contracted  for  being  less  than  specified. 

The  data  in  the  following  table,  showing  the  relative  perform- 
ance of  three  elevator  plants  in  St.  Louis,  will  be  found  interesting. 

A  and  B  are  high-pressure  hydraulic  plants  of  the  most  modern 
type,  plant  A  having  a  high-duty  compound  crank  and  fly-wheel 
pumping  engine,  and  B  an  ordinary  direct-acting  compound  pump. 
The  Hagardine-McKittrick  plant  is  shown  in  column  C,  and  is  fui- 
nishing  arc  and  incandescent  lights  from  the  same  bus  bars.  The 
fuel  and  water  results  are  computed  from  the  guaranteed  efficien- 
cies of  boilers  and  engines,  the  elevator  data,  however,  being  based 
on  actual  test. 


Cost   of   coal 

Water  evaporated  per  pound  of  coal. 

Water  required  per  i.  h.  p.  hour 

Coal  "         "      "     "         "    


A. 

B. 

C. 

$1-35 

$1.50 

$1.40 

8.00 

S.oo 

7.64 

54.2! 

25.00 

6.78 

3-27 

Indicated    horse  power 126.74 

Electrical  horse-power  at  switchboard 102.37 

Efficiency  of  engine  and  dynamo  unit — per  cent 80.77 

Water  rate  per  indicated  horse-power  hour — pounds 26.79 

The  latter  was  a  trifle  higher  than  the  guarantee  of  25,  but  the 
test  load  was  a  little  too  large,  and  the  engine  was  a -trifle  out  of 
adjustment.  The  engine  efficiency  was  determined  by  a  four-hour 
trial,  measuring  the  water  which  entered  the  boiler,  and  collecting 
the  condensation  in  pipe  system  by  means  of  separators,  drains  and 
traps,  and  deducting  its  weight  from  that  of  the  water  which  had 
been  pumped  through  the  measuring  tanks. 

Tiie  Report  of  the  French  Railway  Engineers. 


The  report  of  the  committee  of  engineers  sent  to  this  country  by 
the  Orleans  Railway  Company*  to  determine  the  status  of  the  art  of 
heavy  electric  traction,  has  recently  been  published,  and  while  most 
of  it  is  trite  to  American  engineers,  there  are  some  examples  of 
fine  sarcasm  and  some  interesting  conclusions.  The  London 
"Electrical  Review"  quotes  the  following: 

"While  we  are  losing  our  time  on  the  Heilmann  locomotive,  the 
Americans  are  utilizing,  with  success,  experience  gained  in  exploit- 
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sprague  electric  elevator  type  x  38,      rated  4000  lbs.,  150  ft.  per  minute. 
Record  ok  Elevator  Tests. 


Kw    hours  per  car  mile— average  load.......... •■■  3.'65 

jjp        <•         "      ••        "            •*                electrical....         ....  ....  4.24 

*^'  indicated....         ....  5.30 

I.b..   coal       "      "         "             "            "     ^■J>  58.54  17.33 

Co»t   f.l    jamc-ccnU • •■•••          '-"^  439  1-21 

Average  i.  h.  p.  per  elevator  July  12— Aug.  12,  1898 ....  3.00 

Com  oI  coal  per  elevator  per  hour— centu 2.92  0.69 

^-     day   of   10   hour*— average  cenH 29.24  6.87 

Coil  on  ba«i«  o(  a  round  trip  every  9  min.— cents. .  .       4.13  9-75             2.75 

The  unfavorable  showing  of  plant  D  is  due  almost  wholly  lb  tlic 
low-duly  pumping  engine.  The  ordinary  hydraulic  plant  using  low- 
water  pressures,  and  ordinary  duplex  pumps— sometimes  not  even 
compound— is  still  more  wasteful  in  fuel.  The  favorable  showing 
o(  the  electric  elevators  is  due  to  good  counlcrbalancing,  reduced 
power  with  loads  under  the  maximum,  and  compound  steam  en- 
gines. The  tests  ol  kw  hours  per  car-mile  were  made  with  stops 
and  starts  at  terminals  only.  The  power  required  will,  of  course, 
be  larger  when  many  intermediate  stops  arc  made. 

\i%\y  re  condticird  on  the  dynamos,  covering  capac-  ■ 

ily,  h'  ■    and  general  operation,  with  varying  loads, 

both  under  and  ;.l.ove  rating.  Very  satisfactory  pcrforinancc  was 
found,  and  romplclc  conformance  with  the  rigid  requirements  of 
the  specification.  The  cfTicicncy  of  the  gencratf.rs  at  various  Inads 
was  computed  by  means  ol  indicator  diagrams  and  switchboard 
rr.Tflings,  using  carefully  calibrated  instrument*. 

The  engines  were  tested  for  capacity,  regulation,  and  general  pci- 
lormancc.  and  were  found  acceptable.  The  following  results  were 
secured: 


ing  electrical  tramways  in  the  development  of  electrical  traction  on 
main-line  railways,  leaving  the  generating  station  at  home." 

A  reference  to  English  conservatism  is  given  as  follows:  "In  ten 
years  electrical  traction  has  almost  entirely  supplanted  horse  trac- 
tion and  cable  lines  in  America.  New  lines  have  been  established 
at  the  same  time  as  electric  lighting  in  small  towns,  in  the  suburbs 
of  large  towns,  reaching  out  to  dislanccs  impracticable  for  either 
horse  or  cable  roads,  uniting  the  principal  localilics  at  40  to  50  kilo- 
metres apart,  and  endeavoring  by  the  junction  of  suburban  net- 
works to  raise  up  Iraflic  between  neighboring  towns.  By  the  cur- 
rent year  20,000  kilometres  have  been  constructed,  and  bid  fair  to 
grow  still  faster  in  the  immediate  future.  .\nd  London  is  ihinUinR 
of  experimcnlingll!" 

After  describing  the  work  on  the  Haltiinore  Itinncl,  the  Ildbokon 
•Shore  roa<l,  the  manufacturers'  line  at  New  Haven,  the  lU-rlin- 
Ilartfnrd  line  and  the  Metropolitan  West  .Side  Elevated  in  Chicago, 
will)  a  discussion  of  operation  and  costs,  the  report  concludes  as 
follows;  "No  more  can  the  electric  locomotive  be  looked  upon  as 
experimental.  Daily  work  over  many  months  has  demonstrated  its 
superior  tractive  power  over  steam,  and  its  reduced  weight  for  r<iupl 
power.  Improvement,  it  is  true,  is  still  possible,  but  the  electrical 
locomotive  no  longer  requires  inventing.  It  is  there  and  has  come 
to  si  '  __^ 


•Sec    i. 


.  „,.    ..  wui.t>,  June  4,   189II,  l'"R<'  'w.V 
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Alternating-Current  Machinery. 


BY    EDWIN    J.    HOUSTON   AND   A.    E.    KENNELLY. 
CHAPTER    XXVI. 
■      REGCLATION   AND   OUTPVT   OF   SINGLE-PHASE   ALTERNATORS. 

The  armature  reaction  in  an  alternator  has  a  similar  efleet  upon 
the  apparent  drop  of  pressure  in  the  armature  under  load,  as  the 
real  reactance  of  the  armature,  so  that  under  their  combined  in- 
fluence the  alternator  behaves  as  though  its  real  reactance  were  in- 
creased by  armature  reaction  to  an  amount  which  may  be  called  the 
apparent  reactance,  or  synchronous  reactance,  and  which  may  be 
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measured  by   observing   the   drop   of   pressure   in   the   machine   at 
constant  excitation  under  various  loads. 

The  apparent  reactance  of  an  alternator  armature  is  quite  large 
by  comparison  with  its  resistance,  being,  usually,  between  five 
times  and  twenty  times  its  resistance,  and  commonly  about  ten 
times.  The  simplest  way  to  determine  the  apparent  reactance  of  an 
alternator  is  to  operate  it  under  a  heavy  load  and  observe  the  drop 
of  pressure  at  terminals  under  constant  excitation.  Some  alter- 
nators have  so  high  an  armature  impedance  that  they  can  be  op- 
erated on  short-circuit  for  a  short  time  without  danger  of  burning 
out  the  armature  coils,  and  without  requiring  any  large  amount 
of  power.     In  such  cases   the  apparent  impedance  of  the  armature 


is  Z  - 


I 


ohms,  w'here  E    is  the  e.  m.  f.  of  the  armature,  as  meas- 


ured under  the  same  excitation  at  no  load^  and  /  is  the  short-cir- 
circuit  current  strength.  But  in  cases  where  the  short-circuit  cur- 
rent is  too  strong  to  observe,  the  terminal  pressure  £  volts  can  be 
observed  at  a  conveniently  large  current  /  amperes  at  non-in- 
ductive load.     Then,  knowing  the  internal  resistance    r    ohms,  the 

external  resistance /?  =-j    ohms,  and  the  total  apparent  impedance 

of  the  circuit  is  (Fig.  149) 

(i?  -(-  r)  -[-  /  .r.  where   x    is    the    apparent 
reactance  of  the  armature.     The  total  drop  of  pressure 

/  {R  -\-  r)  -\-  j  I X  =^  E,  the  generated  e.  m.  f.,  as 
shown  in  Fig.  150,  so  that  since  /  .r,  /(/?-)-  r)  and  E  form  a  right- 
angled  triangle,  w-e  have 

lx=  VE*:^-r{RirTf 

and..  =  \/(f)-(^ +  '■>'• 

For  e.xample,  if  we  consider  an  alternator  having  an  e.  ni.  f.  at  no 
load  of  IIS  volts,  an  internal  resistance  of  0.3S  ohm,  and  a  terminal 
pressure  under  70  amperes  non-inductive  load  of  51.5  volts,  then 
the  external  resistance 

i?  =: '—^  =  0.736   ohm,  and    the    apparent    re- 
actance is  X  =  'V  (^^ — )  —  (o.ysb  -1-0.35)' 

=  1232  ohms,  so  that  the  apparent  impedance  of  the  armature 
is 

0.3s  +  i  1-232  =  1.28  /74°  08'  ohms. 
The  drop  of  pressure  in  a  continuous-current  armature  of  E  volts 
e.  ni.  f.,  and  resistance  7?  ohms,  at  a  current  strength  of  /  amperes, 
is  /7?  volts,  and  the  terminal  e.  m.  f.  will  be  e  =  E  —  I  R  volts. 

The  drop  of  pressure  in  an  alternating-current  armature  of  E 
volts  e.  m.  f.  and  Z  ohms  apparent  impedance,  at  a  current  strength 
of  /  amperes,  is  /  Z  volts,  and  the  tcrnvnal  c.  m.  f.  will  be  c  ^  F.  — 
/  Z  volts.  The  latter  equation  is,  however,  a  vector  equation,  and 
must  be  interpreted  geometrically.     It  will,  therefore,  be  seen  that 


the  value  of  e  depends  not  only  upon  the  numerical  values  of  E,  I 
and  Z,  but  also  upon  their  phase  angles.  Thus,  taking  the  gen- 
erated e.  m.  f.  as  115  volts  of  standard  phase,  and  assuming  that 
Z  =  1.28/74°  08',  then,  for  a  given  current  strength  I  =  27.8  am- 
peres, the  drop  will  depend  upon  the  angle  of  /.  If  this  angle  be 
0°,  or  in  phase  with  tlie  generated  e.  m.  f., 

/ Z=  27.8  /(Tx  1.28  /74°  oS'  =  35.6  /74°  08'  (Fig.  151).  and 

the  terminal  e.  m.  f.=  eo  =  £  —  /  Z  =  iiS  —  35-6/74°  08'=  "i 
volts  (Fig.  154),  representing  a  terminal  drop  of  4  volts.     If,/  has 
a  lag  of  30°  behind  the  generated  e.  m.  f.  then 

Z  =  27.8730°   '^     1.28/74°  08'  =  35.6  /44°  08' 
Fig.  152.      The  terminal  e.  m.  {.  =  E  —  35.6/44"  08'  =  i?so. 
=  93   volts.     Fig.  154    representing  a  terminal    drop  of    22   volts. 
With  /lagging  60°,  the  drop  is  35.6  /i4°  08'  (Fig.  (153)  and  the  ter- 
minal e.  m.  f.   eea  (Fig.   154)  =  81.5  volts,  representing  a  terminal 
drop  of  33.5  volts. 

On  the  other  hand,  if  by  the  action  of  condensers  or  equivalent 
apparatus  in  the  circuit,  the  current  /  should  lead  the  generated 
c.  m.  i.  by,  say.  30°  or  /  =  27.8/.30°,  the  drop  /  Z  =  35.6/104°  08' 

and  the  terminal  e.  m.  f.  becomes  c'so,  Fig.  154,  =1128.5  volts,  in 
which  case  the  terminal  pressure  is  greater  than  the  generated 
pressure  by  13.5  volts,  or  there  is  a  negative  drop  in  the  armature 
of  this  amount,  .\gain,  if  the  current  leads  the  generated  pressure 
by  60°,  the  drop  is  /  Z  =:  35.6/134°  08',  and  the  terminal  e.  m.  f. 
is  142.5  volts  e'm,  Fig.  154,  or  is  27.5  volts  greater  than  the  gen- 
erated e.  m.  f. 

These  conditions  show  how  much  the  drop  of  pressure  at  arma- 
ture terminals,  and  therefore  the  automatic  regulation  of  the  alter- 
ifating-current  generator,  depends  upon  the  nature  of  its  load. 
If  it  has  an  inductive  load,  the  drop  of  pressure  will  be  compara- 
tively great,  and  the  automatic  regulation  comparatively  bad, 
while  if  it  has  a  condenser  load,  the  pressure  at  terminals  may 
rise  instead  of  fall  with  the  load. 

By  taking  successive  values  of  external  resistance  from  i?=oc 
to  7?  =  0;  i.  e.,  increasing  the  non-inductive  load  from  open  cir- 
cuit to  short-circuit  for  the  alternator  considered  in  the  preceding 
sections,  with  a  generated  e.  m.  f.  of  115  volts  and  an  armature  im- 
pedance of  128/74°  ohms,  we  obtain  the  heavy  middle  curve  plot- 
ted in  Fig.  155.  This  agrees,  with  all  reasonable  precision,  with 
the  curve  plotted  in  Fig.  I,  p.  278,  of  The  Electrical  World  for 
.March  20,  1S97.  If  3  be  the  apparent  internal  impedance  (0.35  -f-  j 
1.232)    and   Z  the     external     impedance     (R-\-}0),    the    current 

strength   in   the  circuit   is    /=  ^ amperes,   and   the   pressure   at 

terminals  is  £  —  I  c,  or  I  Z  volts. 

If  the  external  impedance  is  inductive  with  a  power  factor  of 
0.8  or  80  per  cent.,  corresponding  to  an  angle  of  /  36*  47',  so  that 

the  current  in  the  external  circuit  apparently  lags  behind  the  ter- 
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Fig.   152. 
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Fig.   154 — Diagram  of  Drop  of  Pressure  in  Armature  Impedance. 

minal  pressure  by  this  angle,  the  reactance  in  the  circuit  at  any 
given  load  is  increased,  and  the. pressure  at  terminals  for  constant 
excitation  follows  tlie  lower  dotted  curve  in  Fig.  155.  This  is 
nearly  a  straight  line  between  115  volts  and  zero,  representing  an 
apparent  drop  of  pressure  in  the  armature  nearly  proportional  to  the 


628 


THBi    ELECTRICAL    WORLD. 


Vol.  XXXII.     No.  24. 


load  current.  If,  on  the  other  hand,  the  load  contains  condensers 
and  has  a  leading  power  factor  of  0.8,  the  reactance  in  the  circuit 
will  now  be  reduced,  since  the  reactance  of  the  condenser  load  is 
negati've,  or  neutralizes  to  a  greater  or  less  extent  the  inductive  re- 
actance of  the  armature.  The  terminal  pressure  will  now  be  rep- 
resented by  the  upper  broken  line  in  Fig.  155,  and  the  pressure  at 
terminals  is  greater  than  the  generated  e.  m.  f.  as  far  as  63  am- 
peres of  load  current.  If  we  take  25  amperes,  as  representing  the 
full  load  of  this  machine,  the  terminal  pressure  at  non-inductive 
load  will  be  102,  with  inductive  load  of  80  per  cent,  power  factor, 
88  volts,  and  with  condenser  load  of  80  per  cent,  power  factor,  122.5 
volts,  respectively.  A  condenser  load  in  alternating-current  prac- 
tice is  unusual,  but  the  condition  of  inductive  load  of  0.8  power 
factor  may  readily  happen,  and  it  is  evident  that  such  an  inductive 
load  may  readily  double  the  apparent  drop  of  pressure  at  armature 
terminals,  which  would  be  produced  by  a  non-inductive  load,  re- 
-  quiring  an  increased  compounding,  if  the  alternator  is  compound 
wound. 

If  the  resistance  of  an  alternator  armature  is  such  that  the  non- 
inductive  full  load  drop  of  pressure  in  this  resistance  is  2  per  cent. 
of  the  generated  e.  m.  f.,  and  the  apparent  reactance  of  the  arma- 
ture is  ten  times  the  resistance,  the  drop  of  pressure  in  this  re- 
actance is  20  per  cent,  of  the  generated  e.  m.  f.  Since  these  are  in 
quadrature,  we  have  percentage  of  generated  e.  m.  f.  expended  in 
resistance 

=  -y/ioo'  —  20'  =  98  per  cent,  approx- 
imately, and  of  this  2  per  cent,  is  in  the  armature,  leaving  96  per 
cent,  at  armature  terminals.  Consequently,  such  a  machine  on  non- 
inductive  load  has  a  terminal  drop  of  twice  its  resistance  drop,  or 
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Fig.  15;.— Diagram  of    E.    M.  F.  at  Ar.mature  Terminals  Under 
Vaevinc  Load  Currents  and  Constant  Ivxcitaiion. 

its  apparent  drop  of  pressure  is  as  much  due  to  reactance  as  to  re- 
sistance.   This  is  a  common  condition  in  practice. 

The  power  delivered  by  an  alternator  at  its  terminals  \s  P  ■=■  e  1  k 
watts,  where  e  is  the  terminal  c.  m.  f.  in  volts,  /  the  current  strength 
in  amperes  and  k  the  power  factor  o(  the  load,  or  the  cosine  of 
the  supposed  phase  angle  between  c  and  /.  In  the  case  of  a  non- 
inductive  load  *  =  1.0  or  100  per  rent.,  and  P  =  e  I  watts,  as  in  the 
case  ot  a  continuous-current  generator.  With  constant  excitation, 
the  power  in  a  nnn-inductivc  external  circuit  is  a  maximum  wlicn 
Ihc  external  resistance  is  equal  to  the  internal  apparent  impedance, 
or  when  R  =  Z. 

In  '•  .f  the  aUcrnator,  in  connection  with  Fig.  155,  Z  = 

1,28  i  25  4- / '■232),  and  the  external  resistance  for  max- 

imum pi.wcr  lb,  therefore,  1,28  ohms.  The  impedance  of  the  circuit 
at  this  load  would,  therefore,  he 

Z=  (1.28 -f  0.35  +  / 1-232) 
=  1.634-/1  ;m2 

♦'fl   '  12)» 

i.04^  'MiinH     yi    52' 

The  current  in  the  circuit  would  be 


power  in  the  external  circuit  is  el,  since  the  power  factor  is  100 
per  cent.  =  72  X  56.3  =  4054  watts,  and  either  an  increase  or  de- 
crease of  the  load  current  at  56.3  amperes  will  result  in  a  diminu- 
fion  in  the  external  power.  In  the  case  of  continuous-current  gen- 
erators, it  is  known  that  theoretically  the  output  is  a  maximum 
when  the  external  resistance  is  equal  to  the  internal  resistance,  or 
with  a  drop  of  50  per  cent,  in  the  armature.  In  practice,  however, 
except  in  the  very  smallest  machines,  such  an  output  is  never 
reached,  owing  not  only  to  the  low  electric  efficiency  of  50  per 
cent,  so  obtained,  but  also  to  the  large  amount  of  power  which 
would  be  expended  in  the  armature  and  which  would  speedily 
destroy  it.  In  the  case  of  the  alternating-current  generator  the 
corresponding  rule  is,  as  we  have  seen,  that  the  output  is  a  maxi- 
mum on  non-inductive  load  when  the  external  resistance  is  equal  to 
the  internal  impedance,  and,  although  in  practice  this  output  is  not 
usually  reached,  yet  owing  to  the  reactance  of  such  generators  this 
condition  is  much  more  nearly  approached  than  in  the  case  of  a 
continuous-current  machine. 


J6.3  /  y>'  53' 


amperes,  corrcspondinn  volts.     The  lol.il   power  in  the 

rir.uit  is  /:/  cos  (36»  52';  —  MS  X  563  X  0.8  :=  SrSo  watts.      The 


Electrolysis  of  Cast=Iron  Water  Pipes  at  Dayton,  Ohio.* 

BY   HAROLD   P.    BROWN. 

The  injury  of  water  pipes  by  electrolysis  is  at  present  so  well  un- 
derstood that  my  only  excuse  for  again  calling  your  attention  to 
the  subject  is  found  in  the  peculiar  and  unusual  conditions  disclosed 
at  Dayton,  Ohio,  in  an  examination  made  last  July. 

All  of  us  know  that  electrolysis  may  be  expected  to  injure  lead 
and  wrought  iron  pipes  on  the  lines  of  electric  roads  within  a  radius 
of  half  a  mile  from  the  power  house,  but  we  have  believed  that  cast 
iron  mains  were  safe. 

Our  faith  has  been  rudely  shaken  by  the  condition  of  these  pipes 
at  Dayton.  They  appeared  to  be  entirely  uninjured,  and  the  black 
paint  seemed  to  be  unaftected.  But  on  scraping  the  pipe  with  a 
knife  the  metal  was  found  so  soft  that  grooves  could  be  cut  into  it. 
Therefore  sections  were  removed  for  mechanical  and  chemical  tests, 
and  the  results  fully  justify  your  tnost  careful  attention,  since  your 
own  pipes  may  perhaps  be  in  a  similar  condition. 

The  electrical  tests  showed  that  the  pipes  in  the  business  portion 
of  the  city,  I'/'j  to  2  miles  from  the  power  houses,  were  positive  to 
the  rails  and  therefore  subject  to  electric  corrosion.  The  highest 
readings  in  this  part  of  the  city  were  4^  volts  near  Fifth  Street 
Bridge  and  near  Washington  Street  Bridge.  Near  the  power  house 
on  the  west  side  of  the  river  the  pipes  were  9  volts  positive  to  the 
rails,  and  the  danger  district  extended  about  three-fourths  of  a  mile 
to  the  west.  In  the  southern  part  of  the  city  the  highest  positive 
reading  was  2  volts  in  front  of  the  Oakwood  Avenue  power  house. 

It  was  at  once  evident  that  the  danger  district  was  extremely 
large  in  which  lead  and  wrought  iron  pipes  would  be  injured.  This 
w'as  verified  by  the  records  of  the  water  board,  which  showed  a 
large  number  of  service  pipe  renewals.  These  renewals  are  very 
expensive  in  Dayton,  because  the  foundations  of  pavements  are  un- 
usually heavy  and  unusually  well  constructed. 

Cast  iron  pipe  is  usually  little  affected  by  electrolysis,  since  the 
coating  of  adherent  moulding  sand  and  tar  paint  protects  it.  In  the 
ordinary  soil  an  iron  pipe  submitted  to  electrolytic  corrosion  is 
covered  with  a  layer  of  iron  oxide,  which  is  a  poor  conductor  of 
electricity,  so  that  with  a  given  pressure  the  doopcr  is  the  layer  of 
rust  and  the  slower  the  rale  of  corrosion. 

But,  to  my  surprise,  the  soil  surrnunding  pipes  in  Dayton  gives 
an  entirely  different  reaction  when  a  current  passes  through  it. 
The  tar  seems  to  be  no  protection  whatever,  and  the  surface  of  the 
pipe  in  the  danger  district  is  changed  into  a  soft  black  material  rc- 
.s('nil)ling  graphite  and  easily  cut  with  a  knife.  This  material  is 
such  an  excellent  conductor  that  instead  o(  checking  it  lends  lo  in- 
crease Ihc  action  by  reducing  the  resistance  of  the  path  through 
which  the  current  must  (low  in  order  to  reach  the  rail.  Moreover, 
ihe  stones  and  priihlcf  near  the  pipes  arc  actually  cicclro-platcd 
with  Ihc  metal  of  Ihc  pipe,  whether  iron  or  lead.  This  comlilion  I 
had  never  before  seen,  and  as  far  as  I  know  it  has  not  been  pre- 
viously reported. 

Since  my  Daytfin  report  was  published  I  have  received  a  Idler 
from  Mr.  Dahney  II.  Maury,  Jr.,  siipcrinlcndcnl  of  the  Peoria  Wa- 
ter Company,  Peoria,  III.,  in  which  he  stales  thai  he  has  cncoun- 
Icrrd  llir  same  phenomena. 

Tn  order  lo  rlcrlrirally  ileposil  a  layer  of  metal    two  things  arc 

■Atiwlrncl  nl  pnpcr  prrvrnlcd  brforc  ilir  Ainnirnn  Soricly  nl  Mttiiicipnl  Ini- 
pruvcmcnla,  Waaliington,  October,  ill|iR 
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necessary:  first,  a  liquid  which  will  dissolve  the  metal;  and  second, 
an  electrical  current  exceeding  o.oi  of  a  volt  in  pressure,  flowing 
away  from  the  rnetal  through  the  liquid.  The  fact  that  the  pebbles 
are  electro-pkited  showed  that  both  these  conditions  exist,  but  in 
order  to  prove  conclusively  that  the  soil  itself  did  not  injure  the 
pipes,  a  pipe  surrounded  by  the  same  soil  was  uncovered  in  another 
portion  of  the  city,  where  there  was  absolutely  no  trace  of  an  elec- 
trical current.  This  pipe  was  on  I.ogan  Street,  near  the  canal;  the 
records  showed  that  it  was  put  down  in  1874,  while  the  pipe  taken 
out  at  the  west  end  of  Fifth  Street  Bridge  had  been  in  use  ten 
years,  and  exposed  to  electrolysis  for  four  years.  If  the  damage 
was  caused  by  the  soil  itself,  this  pipe  would,  of  course,  have  been 
in  a  worse  condition  than  the  Fifth  Street  pipe.  But  the  Logan 
Street  pipe  v^fas  apparently  as  good  as  new. 

The  chemical  analysis  of  the  soil  showed  that  the  solvent  was 
produced  electrically  from  carbonates  of  sodium  and  chloride  of 
sodium  in  the  soil.  Neither  of  these  by  itself  in  the  small  propor- 
tion shown  by  the  analysis  would  injure  a  cast  iron  pipe  covered 


Cast  Iron  Water  Pipes  Removed   from  the  Streets  of  Dayton. 

Ohio. 

with  tar,  though,  as  is  well  known,  a  strong  solution  of  chloride  of 
sodium  or  common  salt  will  rust  wrought  iron. 

But  the  presence  of  even  o.oi  per  cent,  reduces  the  electrical  re- 
sistance to  the  iron  and-  the  passage  of  the  current  decomposes 
these  salts  and  forms  muriatic  or  hydrochloric  acid,  which  dissolves 
the  metals.  Having  thus  determined  the  cause  of  the  trouble,  it  re- 
mained to  fix  its  extent.  Fifteen  excavations  were  made  in  differ- 
ent parts  of  the  city  to  determine  how  much  electrical  pressure  is 
required  to  seriously  injure  the  cast  iron. 

A  pressure  of  3  volts  and  less  is  found  to  cause  a  graphite  coating 
not  exceeding  one  thirty-second  of  an  inch  in  depth;  the  iron  seems 
to  be  uninjured.  From  3  to  4^2  volts  the  thickness  of  the  layer  is 
increased  in  a  ratio  depending  upon  length  of  time  during  which 
the  pipe  has  sustained  this  pressure.  With  a  knife  or  file  soft  spots 
from  one-sixteenth  of  an  inch  to  one-quarter  of  an  inch  deep  can  be 
found  in  a  pipe.  With  higher  electrical  pressures  the  extent  of  the 
injury  is  even  greater.    In  all  cases  the  damage  is  directly  propor- 


tional to  the  pressure  and  to  the  length  of  time  during  which  the 
current  has  been  flowing,  while  it  is  inversely  proportional  to  the 
distance  between  the  rails  and  pipes. 

In  my  opinion  all  mains  and  service  pipes  in  Dayton  are  serious- 
ly injured  where  submitted  to  3  volts'  pressure  or  more  for  tw6  or 
more  years  when  within  4  feet  of  the  rails.  This  would  mean  less 
than  I  mile  of  mains,  but  with  lead  or  wrought  iron  service  pipes 
the  pressure  limit  should  be  as  low  as  i  volt.  Mr.  Chas.  E.  Rowe, 
secretary  of  the  waterworks,  however,  feels  that  17,513  feet  of 
mains  should  be  replaced  at  a  cost  of  $77,000. 

To  determine  what  percentage  of  mechanical  injury  had  been 
sustained  by  the  pipes  it  was  intended  to  compare  the  hydrostatic 
pressures  required  to  rupture  the  Logan  Street  and  the  Fifth  Street 
pipes,  but  defects  in  the  apparatus  employed  prevented  a  fair  test. 
The  Fifth  Street  pipe,  at  150  pounds  pressure,  leaked  through  the 
corroded  spots,  while  the  other  pipe  was  able  to  stand  300  pounds 
pressure.  Test  bars  were  cut  from  the  best  portions  of  both  pipes 
and  broken  on  a  Riehle  testing  machine.  The  average  transverse 
strength  of  the  Logan  Street  pipe  was  1800  pounds  per  square  inch 
as  against  1085  pounds  to  the  other.  The  tensile  strengths  were 
respectively  16,000  and  11,425  pounds,  and  the  deflections  were  0.25 
and  0.20  of  an  inch.  Four  years  of  electrolysis  had  robbed  the 
Fifth  Street  pipe  of  about  30  per  cent,  of  its  transverse  strength  and 
about  45  per  cent,  of  its  tensile  strength,  and  had  caused  it  to  leak 
at  150  pounds  pressure. 

I  feel  confident  that  if  the  railroads  would  unite  in  the  expend- 
iture of  five  to  seven  thousand  dollars  for  the  proper  electrical  ap- 
paratus and  connections,  all  the  water  pipes  in  Dayton  could  be 
maintained  negative  to  the  rails.  Then  the  pipes  would  harden. 
Moreover,  any  further  electrolysis  that  might  occur  would  be  in 
the  oppositie  direction,  and  would  therefore  add  a  layer  of  metal  to 
the  pipes  instead  of  injuring  them.  I  will  not  here  enter  into  dis- 
cussion of  the  electrical  methods  required  in  Dayton  to  obtain  this 
result,  but  it  is  evident  that  no  plan  heretofore  suggested  for  elec- 
trolysis prevention  will  effect  a  cure  there, owing  to  the  unusual  con- 
ductivity of  the  soil  and  the  peculiar  division  of  the  city. 

The  railway  manager  is  as  much  interested  in  stopping  the 
trouble  as  you  are  ;  every  pound  of  metal  taken  from  your  pipes 
means  to  him  a  heavy  loss  of  power,  increased  investment  for  en- 
gines, boilers,  dynamos  and  conductors.  And  if  it  is  finally  estab- 
lished by  legal  decisions  that  his  current  has  injured  your  property 
he  will  have  to  settle  the  bill.  The  best  course  for  all  concerned, 
it  seems  to  me,  is  to  take  mutual  action  while  that  bill  is  small,  and 
not  wait  until  a  bursting  main  during  a  fire  spreads  the  loss  over 
the  entire  community.  I  would  like  to  offer  the  following  practical 
suggestions: 

1.  It  will  not  be  a  mistake  to  follow  Dayton's  example  and  obtain 
complete  and  accurate  information  concerning  the  electrical,  chem- 
ical and  mechanical  condition  of  your  pipes,  especially  in  the  vicin- 
ity of  the^power  houses.  The  trouble  may  be  confined  entirely  to 
the  lead  in  the  service  pipes,  and  in  the  calking  of  joints  on  your 
mains;  but  even  here  serious  damage  may  result  if  the  matter  is 
neglected  for  years. 

2.  Do  not  put  down  any  more  lead  or  wrought  iron  service  pipes, 
as  these  are  the  first  victims  of  electrolysis  and  their  replacement 
means  ruin  to  pavements.  Use  instead  wooden  pipe,  banded  with 
a  close  spiral  of  hooo  iron  and  covered  heavily  with  asphaltum. 
This  will  stand  the  heaviest  pressure  in  use,  and  is  not  aft'ected 
by  electrolysis,  since  the  hoop  iron  is  low  in  conductivity  and  is 
not  electrically  connected  at  the  joints.  Its  cost  is  said  to  be  rea- 
sonable, and  it  has  a  successful  record  of  many  years'  service. 

3.  Use  the  same  kind  of  pipe  for  new  mains  in  any  district  in 
which  a  railway  power  house  is  likely  to  be  erected  and  heavily 
paint  the  lead  calking  of  cast  iron  mains,  using  asphalt  or  petro- 
leum wax. 

4.  In  the  danger  district  along  the  lines  of  electric  roads  and  on 
intersecting  streets  put  into  your  water  and  gas  mains  two  or  more 
consecutive  lengths  of  these  wooden  pipes  so  as  to  break  the  elec- 
trical continuity  of  the  mains,  and  thus  make  their  resistance  great- 
er than  that  of  the  rails.  Fill  in  the  space  around  them  with 
broken  stone  and  connect  with  drain  if  possible. 

5.  Midway  between  the  wooden  sections  on  each  main  attach  in- 
sulated pilot  wires,  leading  to  a  central  office.  Connect  similar 
wires  to  the  rails  nearest  the  pipe  wires  and  make  daily  electrical 
tests  at  times  of  heavy  load.  If  any  section  shows  positive  to  the 
rails  cut  it  at  once  into  smaller  sections  and  call  upon  tlie  railway 
to  rebond  its  line  upon  that  street.  This,  with  the  proper  electri- 
cal management  of  the  railway  feeder  wires  and  apparatus,  will 
efTectively  protect  your  mains. 
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Dynamos,  Motors  and  Transformers. 

ROTARY  CONVERTERS.  S.  P.  Thompson.  Lond.  '|Elec. 
Eng.,"  Nov.  l8. — The  continuation  of  his  paper  (see  "Digest"  last 
weekl ;  it  is  also  being  reprinted  in  the  "Elec."  and  "Elec.  Rev." 
A  number  of  interesting  results,  which  these  diagrams  show,  are 
pointed  out;  when  the  alternating  current  is  reversing,  for  instance, 
the  armature  is  operating  simply  as  a  motor  and  is  being  acceler- 
ated; when  the  alternating  current  is  at  a  maximum  the  armature  is 
operating  wholly  as  a  generator  and  the  acceleration  is  negative; 
the  armature  is  then  adding  lOO  amperes  to  the  lOO  coming  from 
the  primary  mains.  The  coils,  which  are  close  to  the  slip-ring,  are 
m.oreover  heated  much  more  than  those  which  lie  midway  between 
the  connectors,  the  distribution  of  the  heating  being  quite  different 
from  that  when  the  arma'ure  is  used  for  either  a  motor  or  a  dy- 
namo; this  unequally  distributed  heating  effect  is  in  total  also  some- 
what greater  in  the  former  than  in  the  two  latter,  but  it  is  less  than 
the  total  heating  efTect  if  used  as  a  single-phase  generator  or  motor, 
the  ratios  being  I  to  1.366  to  2  in  the  three  cases.  Some  curves  show 
this  unequal  heating  efifect  for  the  case  of  a  single-phase  converter. 
He  then  considers  what  differences  will  be  made  if  the  magnetic  dis- 
tribution does  not  follow  a  sine  law;  if  the  poles  are  narrowed  so  as 
to  concentrate  the  field?,  even  though  the  continuous  voltage  re- 
mains unchanged,  the  alternating  voltage  will  be  increased  and  the 
curve  will  be  more  peaked  than  a  sine  curve;  if  used  to  convert 
continuous  into  alternating  currents  the  etTect  will  be  to  raise  the 
effective  alternating  voltage  and  to  lower  the  relative  alternating 
current.  If  used  for  the  reverse  process  the  converse  result  takes 
place.  If  the  machine  is  used  to  convert  single-phase  into  continu- 
ous currents  the  form  of  the  curve  and  the  distribution  of  the  flux 
are  of  greater  importance  and  the  apparatus  is  less  satisfactory  than 
the  two-phase  or  three-phase  converter;  it  has  greater  variations  of 
armature  reactions  and  greater  and  more  unequal  heating,  and  re- 
quires more  accurate  setting  of  the  brushes;  it  is  not  self-starting 
from  the  alternate-current  side;  notwithsfandine  these  disadvan- 
tages, such  machines  are  in  satisfactory  use.  He  then  considers 
the  two-phase  converter,  showine  aeain  a  succession  of  diagrams 
and  the  currents  fiowin?  at  each  instant.  The  inenuality  of  the 
heatins  is  much  less  in  this  case.  The  armature  reactions  are  more 
nearlv  balanced,  and  there  is  much  less  tendency  to  impart  a  peri- 
odic fluctuation  to  the  continuous  current:  such  machines  are  self- 
starting  and  give  little  trouble  from  sparking.  Another  series  of 
diagrams  shows  the  flow  of  currents  for  a  three-phase  converter. 

ROTARY  CONVERTERS.— Lond.  "Elec.  Rev.."  Nov.  iR— A 
short  editorial  article  calling  attention  to  the  low  efTiclency  due  to 
multiplicifv  of  conversions.  Roth  at  NiaP-ar,i  and  for  the  Centr.!! 
London  Railway  it  is  thought  doubtful  whether  the  use  of  rotary 
converters  is  of  any  advantage  over  direct  generating  of  continuous 
currents.  It  is  thought  that  converting  apparatus  are  necessary 
evils,  to  be  adopted  only  after  all  attempts  at  a  direct  method  have 
failed. 

THEORY  OF  THE  ROTARY  TRANSFORMER.  Kapp. 
Lond.  "Elec.."  Nov.  18. — The  beginning  of  a  translation  in  abstract 
from  the  German  of  the  article  noticed  in  the  "Digest"  Oct.  15 
and  2?. 

RR,^KINO.  TN  SINGLE-PHASE  INDUCTION  MOTORS. 
Fichhertr.  "7eif.  fuer  Elck.."  Nov.  t.?. — Tn  such  motors  there  arc 
two  fundamentally  diflfercnt  methods  of  brakine.  first  bv  the  ini;er- 
tjon  of  a  certain  rcsistnnce  in  the  armature,  and  second,  bv  bring- 
ing the  motor  info  the  rondilion  of  over-svnchronism.  He  dis- 
nisoei  both  these  methods,  admitline  that  the  results  are  more  of 
theorflical  than  practical  interest  He  shows  that  it  is  possible  to 
brake  a  runnint?  motor  of  this  kind  by  connecting  a  resistance  of  a 
certain  pai-ticiilar  v.nlue  in  the  armature  circuit;  for  other  values  the 
eflFect  on  the  torque  may  be  positive  or  negative.  He  suggests  that 
with  "urh  a  re«i«tance  the  motor  mav  have  ■>  speed  of  enuilibrium 
quite  different  from  that  of  synchronism.  The  second  melhod,  as 
(ilso  both  combined,  are  also  discussed,  and  it  is  shown  that  with 
the  combined  method  it  ii  possible  (o  brake  the  motor  tmlil  it 
cfimes  to  rest. 

RF.VOLVINGFIELD MOTORS,  Hanapne.  "L'EclairageFlcc," 
Nov,  12. — The  continuation  of  his  long  article.  He  discusses  the 
operation  of  non-syprhronous  motors  with  revolving  fields  for 
polyphase  currrnls.  It  is  mathematical  in  character  and  includes 
.1  number  of  diacrams. 

ENERGY  IN  SHORT-CIRrUITED  ARMATURES  Roes- 
»tcr.  "FleV.  7ri|  ."  Nov.  17 — The  conclusion  of  his  long  article 
fsee  "Digest."  but  weekV  He  di«r»s«r«  in  a  similar  wav  the  sec- 
ond ra«e,  and  ronrhides  with  a  short  summary  of  the  formulas  with 
which  he  claims  that  the  behavior  of  a  thorl-rircujted  arma'ure  in 
•  t:ch  alternating  current  motri>-,  ran  be  calculated  in  a  sim|>!r  wav. 

FT  FO-Rir  GENERATORS  Par.hall  and  Hobarl  Lond 
"V  I',"  Nov.  tS-In  )t'  '  I'ion  of  iheir  Inng  serial 
tb'  ■<•  the  method  of  d'  'he  indiiclanre  by  work- 
in/  'I'l-     •    •  ral  ca«e«  relatinir  I"  'i- ■     •■lings. 

CALCULATING  ARMATURES    FOR    A    CONTINUOUS- 


LURREXT  .M.\CHINE.  GrasM.  ■•L'Eclairage  Kkc,"  Nuv.  12. 
— K  reprint  of  a  short  article  from  an  Italian  journal  in  which  he 
shows  how  to  calculate  the  relation  between  the  diameter  and 
length  of  an  armature,  based  on  the  loss  by  the  Joule  effect — that 
is,  by  the  heating  due  to  the  resistance.  He  applies  the  formula  in 
certain  examples. 

MAGNETIC  FIELDS  OF  BIPOLAR  DYNAMOS.  _  Hess. 
"Elek.  Zeit.,"  Nov.  17. — Illustrations,  accompanied  by  descriptions, 
of  iron-filing  picture,  showing  the  distribution  of  the  lines  of  force 
in  a  ring  and  drum  armature  alone,  in  the  field  alone,  and  in  both 
combined;  the  illustrations  were  made  with  iron  filings  on  sensitive 
paper  and  by  means  of  open-wound  coils,  resembling  those  of  an 
armature,  but  with  no  iron  in  the  core,  thus  showing  the  field  in 
the  interior;  they  were  made  for  the  purpose  of  instruction,  and  dif- 
fer somewhat  from  those  in  S.  P.  Thompson's  book.  The  differ- 
ences when  used  as  a  motor  and  dvnamo  are  also  shown.  A  small 
working  model  is  described  and  illustrated  in  which  the  armature 
consists  of  a  single  flat  ring  around  which  an  open  spiral  is  wound 
and  connected  to  a  commutator  as  usual,  the  whole  revolving  hori- 
zont.illy  between  two  poles;  with  the  aid  of  iron  filings  this  enables 
the  field  to  be  shown  while  in  action. 

PARALLELING  ALTERNATORS.— "Elek.  Zeit.,"  Nov.  17. 
— A  communication  from  Schueler  and  another  from  Benischke, 
both  stating  that  the  method  recentlv  described  by  Burch  (see 
Elec.  World,  Oct.  S)  is  not  new.  The  latter,  moreover,  states 
that  he  has  used  it  with  2000-hp,  three-phase  machines,  but  found 
no  advantaee  in  it;  he  describes  this  particular  case.  The  remnant 
magnetism  is  not  sufficient,  as  Burch  claims,  to  bring  the  machines 
into  step;  he  had  to  excite  them  a  little.  He  considers  it  very  haz- 
ardous to  connect  an  excited  machine  in  parallel  with  a  loaded  one: 
even  though  there  would  be  no  short  circuit,  as  with  the  continu- 
ous-current machine  the  current  will  be  from  .1  to  10  times  of  the 
normal,  and  the  fuses  will  therefore  blow,  or  if  no  fuses  exist,  the 
machine  is  in  danger  of  being  burnt  out. 

Lights  and  Lighting. 

DERY  INCANDESCENT  LAMP.— "Elek.  Anz.,"  Nov.  17.— A 
note  stating  that  experiments  with  this  modified  form  of  Nernst 
lamp  have  given  good  results;  the  lamp  is  now  being  made  for 
street  lighting  purposes,  and  it  is  stated  that  it  will  soon  be  on  the 
market. 

Power. 

ELECTRIC  CRANES  .\T  SOUTHAMPTON.— Lond.  "Elec.." 
Nov.  18. — K  brief,  illustrated  description  of  the  new  cranes  which 
have  just  been  completed  for  the  work  at  the  harbor.  They  differ 
in  many  respects  from  the  older  ones.  One  of  the  new  departures 
is  an  arrangement  for  automatically  ringing  a  bell  in  the  cabin  when 
the  load  is  too  great;  one  of  the  bearings  rests  on  springs,  and  when 
the  pressure  is  too  great  a  contact  for  a  bell  is  made.  Another 
feature  is  the  combined  crane;  there  was  a  necessity  for  a  12-ton 
crane  as  a  standby,  but  instead  of  making  this  a  separate  crane  a  12- 
ton  hoisting  gear  was  combined  with  a  .3-ton  crane  by  means  of  an 
arrangement  of  gears:  the  change  from  one  to  the  other  can  be 
made  in  about  one  minute.  The  ,3-ton  cranes  will  lift  ,10  cwt.  at  200 
feet  per  minute,  or  t,  tons  at  a  proportionately  lower  speed:  the  ra- 
dius of  the  swinging  cranes  is  .'^o  feet,  and  the  normal  slewing  speed 
400  feet  per  minute  There  are  two  separate  motors,  one  for  the 
hoisting  and  one  for  the  slewing  motions,  the  former  a  .SO-hp  and 
the  latter  a  lo-hp;  the  lifting  motors  of  the  ,1-ton  cranes  are  not  re- 
versible and  have  copper  brushes,  but  those  for  the  12-ton  cranes 
are  reversible  and  have  carbon  brushes  like  the  slewing  motors; 
the  voltage  is  200,  and  the  consumption  of  power  from  3.5  to  S 
kw-hours  per  hour,  the  cost  being  6  cents  per  unit:  but  even  at  this 
comparatively  high  price  the  electric  cranes  are  superior  for  hand 
ling  cargoes  cheni)ly  and  nuickly.  as  much  more  work  can  bo  got 
out  of  them;  thev  are  less  likely  tn  get  out  of  commission  through 
breakdowns,  and  arc  much  more  r|uickly  repaired,  the  cost  of  re- 
pairs being  trifling;  there  is  a  great  saving  in  standing  charges. 
since  the  generating  plant  is  also  used  for  lighting.  Men  unskilled 
in  electrical  machinerv  can  handle  the  cranes  very  well. 

POWER  TRANSMISSION  FOR  MINING.  Esson.  Lond. 
"Elec.  Eng,"  Nov,  18, — An  abstract  of  a  paper  read  before  the  In- 
stitution of  Civil  Engineers.  He  points  out  the  advantages  due  to 
the  fact  that  the  crushing  mills  can  be  jilacrd  at  the  mine,  if  elec- 
trical power  IraiKUiission  is  w<vt\.  Ihu-;  avoiding  the  serious  expense 
of  transporting  the  ore  to  the  seat  fif  the  water  power.  The  ques- 
tion of  whether  power  transmivaion  should  be  adopted  is  briefly 
discussed.  The  greater  part  of  the  paper  refers  to  a  descri|)tion  of 
the  plant  of  the  .Sheba  Gold  Mining  Comnany,  in  which  power  is 
transmitted  eleclrically  to  the  crushing  mills  5  miles  distant,  reduc- 
ing the  cost  of  milling  from  about  St  sn  per  ton  to  about  ,to  cents 
per  Ion.  an  aerial  ropeway  tran<iiort  having  formerlv  been  used;  the 
grneratinir  plant  ronsisis  of  three  alternating  current  dynamns  run 
nine  at  3too  volts. 

POWER  GAS,— "L'Eclairagc  Elec,"  Nov.  12,  and  "I.'Ind. 
Elec,"  Nov.  10. — A  long,  illustrated  description  of  the  Riche  gas, 
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which  is  intermediate  between  what  is  l<nown  as  power  gas  and 
lighting  gas,  and  is  obtained  from  the  distillation  of  wood;  it  can 
be  used  as  well  for  power  as  for  heating.  The  composition  and  cal- 
orific power  of  the  principal  commercial  gases  is  given;  for  city  gas 
the  mean  value  is  about  5250  calories  per  cubic  metre;  that  of  Daw- 
son gas  is  1346  and  that  of  Riche  gas  is  3029;  the  article  is  a  reprint, 
ir.  part,  of  a  pamphlet. 

SHOREDITCH.— Lond.  "Elec.  Rev."  and  "Elec.  Eng.,"  Nov. 
18. — A  reprint  of  the  official  report  of  the  first  year's  working  results 
of  this  dust-destructor  plant;  it  is  follow'ed  by  the  discussion  of  it  by 
the  committee.  The  report  appears  to  show  a  net  profit  of  about 
$13,000.  The  same  journals  contain  also  a  communication  from 
Baker,  giving  his  interpretation  of  the  published  results. 

ELECTRIC  ELEyATORS.— Lond.  "Elec.  Rev.,"  Nov.  18.— 
Brief,  illustrated  descriptions  of  some  of  the  mechanisms  used  on  the 
Siemens  and  Halske  elevators,  one  for  rapid  and  one  for  slow 
speeds;  worm  gearing  is  used. 

SOCL\L  INFLUENCE  OF  ELECTRIC  POWER.— Lond. 
"Elec,"  Nov.  18. — A  long  editorial  referring  to  electric  traction 
and  the  use  of  electric  motors  for  industrial  purposes. 


ELECTRIC  MOTORS  IN  SHOP  AND  MINE.  Barber. 
"Eng.  and  Min.  Jour.,"  Nov.  26. — An  abstract  of  a  paper  read  be- 
fore the  Civil  Engineers'  Club  of  Cleveland.  The  advantages  of  the 
electric  motor  are  pointed  out;  the  relative  loss  of  power  in  the  two 
forms  of  transmission  was  briefly  discussed.  The  first  cost  of  the 
electrical  installation  is  said  to  be  greater  than  that  of  belt  and  shaft 
transmission,  but  the  cost  of  maintenance  is  less.  The  opinion  was 
expressed  that  an  electric  percussion  drill  could  be  made,  but  that 
none  has  yet  been  produced  that  fulfills  the  requirements,  while  the 
pneumatic  percussion  drills  are  highly  perfected. 

ELECTRIC  POWER  ON  SHIPS.— "El'ty,"  Nov.  30.— Brief 
quotations  from  reports  to  the  Navy  Department  by  officers  of  the 
Brooklyn  concerning  the  operation  of  the  machinery  on  that  steam- 
er, which  was  driven  electrically.  The  Brooklyn  is  said  to  be  the 
most  thoroughly  electrically  equipped  vessel  in  the  United  States 
Navy.  The  reports  refer  to  the  results  of  experience  during  the  re- 
cent war;  the  operation  of  the  electrically  driven  machinery  is  re- 
ported to  have  been  very  satisfactory. 

ELECTRICALLY  OPERATED  PUMPS.  Bunnell.  "Eng. 
Mag.."  Dec. — An  illustrated  article  pointing  out  the  conditions  un- 
der which  electricity  is  the  most  desirable  motive  power  for  pumps 
and  discussing  the  advantages  of  some  of  the  types  of  pumps  spe- 
cially designed  to  be  electrically  driven;  the  latter  are  illustrated. 

POWER  FROM  COKE  OVENS.— "Eng.  and  Min.  Jour.," 
Nov.  26. — A  note  stating  that  a  large  electric  power  plant  has  been 
proposed,  to  be  run  by  gas  engines  from  the  surplus  gases  forming 
the  bi-product  in  coke  ovens  at  Dunbar,  Pa. 

GRENAD.^.— "West.  Elec."  Nov.  26.— A  translation  of  the  ar- 
ticle noticed  in  the  "Digest"  Oct.  22. 

Traction. 
CANAL  HAULAGE.  Allen.  Lond.  "Elec,"  Nov.  18.— A  brief 
reply  to  the  recent  communication  of  Galliot  (see  "Digest."  Nov. 
26).  He  claims  that  his  own  remarks  were  perfectly  correct.  He 
states  that  one  horse  can  haul  120  tons  at  a  speed  of  2.25  miles  per 
hour  for  four  hours  without  difficulty;  the  pull  is  about  2  pounds 
per  ton;  the  pull  is  increased  in  proportion  to  the  square  of  the 
speed;  a  pull  of  .WO  pounds  at  a  speed  of  2..S  miles  per  hour  is  equiv- 
alent to  2  horse-power  on  the  tow-rope,  but  the  motor  must  exert 
twice  this  pull  when  starting.  He  claims  that  the  prevalent  impres- 
sion that  the  avera.o'e  horse  can  perform  only  two-thirds  or  three- 
fourths  of  a  mechanical  horse-power  is  wrong,  as  a  horse  can  work 
at  the  rate  of  1.5  mechanical  horse-power  for  four_  hours  a  day 
or  I  horse-power  for  eight  hours  a  day  without  iniuny.  and  can 
easily  exert  a  pull  of  600  pounds  for  a  short  disfance.  He  questions 
how  Galliot's  tricycles  pass  one  another,  intimating  that  it  involves 
considerable  delay.  The  pull  on  the  tow-rope  equal  to  6  horse- 
nower  at  a  running  speed  of  2  miles  per  hour  is  1125  pounds,  which 
is  much  .greater  while  getting  up  speed,  so  that  the  weight  of  the 
tricvcles  and  the  wear  on  the  tow-path  must  be  very  great. 

HETLM.\NN  LOCOMOTIVE.— "L'lnd.  Elec,"  Nov.  10.— A 
short  article  referring-  to  some  recently  published  data,  which,  how- 
ever, is  only  very  brief.  It  is  claimed  in  the  original  that  the  re- 
sults of  these  experiments  have  been  satisfactory,  and  that  the  trials 
are  to  be  continued  on  the  line  from  Rouen  to  Havre,  then  from 
Paris  to  Cherbourg  and  finally  to  Brest. 

"L'Flec."  Nov.  12,  contains  a  few  notes  referrinc  to  recent  trials, 
which  are  said  to  have  been  satisfactory;  no  information  of  im- 
portance is  given. 

TRAFFIC  ON  LONDON  STREETS.  Barrv  Lond.  "Fnei- 
neering."  Nov.  18 — An  abstract  of  his  inaugural  address  at  the 
Society  of  .^rts.  He  refers  to  the  more  or  less  distant  future;  he 
does  not  seem  to  have  much  faith  in  the  deep-tunnel  railwnvs.  as 
rhean  fares  on  surface  lines  would  command  most  of  the  traOic;  he 
therefore  suggests  widening  the  streets  and  nrovidin.g  bridges  at 
crossings  like  the  present  Holborn  viaduct.  He  does  not  seem  to 
nienlion  the  use  of  electricitv  for  power. 

TRACTION  BOOSTER— Lond.  "Flee  Eng.,"  Nov.  18.— An- 
swers to  the  question  whether  it  is  better  to  use  motor  generators 
or  acniiuulators  as  boosters  at  the  ejid  of  traction  feeders.  One  of 
the  answers,  after  discussing  the  question,  conchulcs  that  in  capital 
outlay,  efficiency  and  maintenance  the  advantace  is  in  favor  of  the 
motor  generator,  but  for  smooth  working,  reliability  and  a  ready 
standby,  adopt  accumulators. 


LYONS. — "L'Elec,"  Nov.  ig. — An  illustrated  description  of  the 
electric  railways  in  that  city,  where  the  change  from  horse  to  elec- 
tric traction  has  recently  been  completed  for  the  whole  city;  the  in- 
stallation was  made  by  the  Thomson-Houston  Company. 

LIVERPOOL.— Lond.  "Elec."  and  "Elec.  Rev.,"  Nov.  18.— A 
long,  well-illustrated  description  of  the  electric  trolley  line. 

GLASGOW.— Lond.  "Elec,"  Nov.  18.— A  well-illustrated  de- 
scription of  the  electric  trolley  line  in  Glasgow. 

CHICAGO.— Lond.  "Elec,"  Nov.  18.— A  brief,  illustrated  de- 
scription of  the  West  Side  Elevated  Railroad. 

TRAMWAY  UNION.— "L'Elec,"  Nov.  12.— A  brief  account  of 
the  meeting  of  the  International  Tramway  Union  at  Geneva  last 
August;  the  principal  matters  which  interest  electricians  are  re- 
ferred to. 

AUTOMOBILE  ACCESSORIES.— "L'lnd.  Elec,"  Nov.  10.— 
A  short  notice  stating  that  a  prize  of  $80  is  offered  for  a  sort  of  box 
or  enclosed  switchboard  of  a  universal  nature  for  electric  automo- 
biles and  containing  such  things  as  a  voltmeter,  an  energy  meter, 
a  rheostat,  a  pair  of  conductors,  with  universal  terminals  for  con- 
necting to  the  battery,  etc. 

AUTOMOBILE  DELIVERY  WAGONS.— "L'Energie  Elec," 
Nov.  I. — A  long,  illustrated  article  on  the  recent  competitive  exhi- 
bition near  Paris,  in  which  sixteen  such  vehicles  took  part,  three  of 
which  were  electrical.     Brief,  illustrated  descriptions  are  given. 


HEILMANN  LOCOMOTIVE.— "Eng.  News,"  Nov.  24;  ab- 
stracted in  the  "Elec  Eng.,"  Dec.  i. — -A  short  article  giving  i  de- 
scription of  both  the  old  and  the  new  locomotive,  with  an  illustra- 
tion of  the  new  one;  the  data  was  received  from  the  Heilmatin 
works,  and  refers  to  the  construction  as  distinguished  from  the  op- 
eration. Although  it  can  develop  considerable  power,  it  does  not 
seem  to  be  capable  of  hauling  very  heavy  trains  or  of  attaining  any 
exceptional  speed.  One  advantage  claimed  is  an  economy  in  coal 
consumption,  but  the  information  gives  no  particulars  of  any  work 
done  in  hauling  heavy  trains.  A  comparison  is  made  between  the 
figures  of  the  first  Heilmann  locomotive  with  those  of  some  new 
steam  locomotives.  The  subject  is  also  commented  on  editorially; 
it  is  stated  that  a  fact  which  is  often  overlooked  is  that  a  steam  loco- 
motive generates  power  at  a  much  lower  cost  than  any  stationary 
steam  plant.  The  argument  often  made  that  the  electric  locomo- 
tive is  a  future  certainty,  is  also  discussed,  and  it  is  shown  that  the 
electric  car  or  locomotive  operates  under  entirely  different  condi- 
tions from  those  on  steam  railways,  and  that  it  is  used  where  the 
steam  locomotive  could  not  operate  economically;  all  electric  rail- 
ways thus  far  built  have  been  for  purely  local  traffic,  the  Heilmann 
engine  being  the  only  attempt  to  use  electricity  for  ordinary  railway 
service;  the  published  results  give  no  reason  to  expect  a  more  ex- 
tended use  of  that  machine.  In  conclusion  it  is  stated  that  there 
is  no  reason  to  expect  the  application  of  the  electric  locomotive  to 
ordinary  railway  service. 

SURFACE  CONTACT  SYSTEM.  Johnson.  "Elec  Eng.," 
Dec.  I. — The  continuation  of  the  reprint  of  his  paper  noticed  last 
week.  A  reprint  is  also  begun  in  "El'ty"  and  "Elec.  Rev.," 
Nov.  30. 

.BUD.\PEST. — "Eng.  News."  Dec.  i. — A  full-page  illustration, 
with  a  brief  description,  of  the  compound  engine  at. the  power- 
house of  the  Budapest  electric  railway. 

AUTOMOBILE.  Child.  "Sc  Am.  Sup.,"  Nov.  26.— A  long,  il- 
lustrated description,  including  drawings,  of  an  electric  tricycle, 
which  is  so  designed  that  it  can  be  constructed  by  an  amateur  with 
the  resources  of  a  small  machine  shop.  It  is  intended  for  one  per- 
son, for  a  maximum  speed  of  12  miles  an  hour  and  a  capacity  of  a 
20-miles'  run  with  one  charge  of  the  batterv.  The  construction  of 
all  the  parts  is  described  and  illustrated.  The  batteries  are  of  the 
Icad-zinc-cadmium  type. 

Installations,  Systems   and  Appliances. 

BRIGHTON  BREAKDOWN.— Lond.  "Elec.  Rev.."  Nov.  18.— 
.•\n  anonymous  communication  in  which  it  is  suegested  that  a  thor- 
oughly eood  short  circuit  on  on-e  dynamo  would  necessarilv  inter- 
fere with  the  excitation  of  all  others  in  parallel  w-ith  it;  if  the  ma- 
chines had  shunt  excitation  only  their  voltage  would  immediatelv 
fall  to  zero  without  waiting  for  a  reduction  in  speed.  This  is  fol- 
low.ed  by  a  communication  from  Tapper  describing  the  occurrence, 
wiih  an  illustration;  he  was  one  of  the  engineers  present  at  the  time. 
All  the  dvnamos  were  practically  self-exciting,  and  no  batterv  was 
in  use.  The  sequence  of  events  was  as  follows:  A  series  of  loud 
leports,  accompanied  bv  showers  of  sparks  and  melted  copper,  with 
a  drop  of  about  ."^o  per  cent,  in  the  voltage;  the  lights  remained 
steady  for  five  or  six  seconds,  and  then  gradually  died  out  during 
forty  to  sixty  seconds.  The  cut-out  of  the  faulty  machine  was  seen 
to  fall  and  was  badiv  burned:  none  of  the  others  showed  any  signs 
of  burning.  The  whole  shutdown  lasted  twenty  to  t\venfv-five  min- 
utes. A  band  was  found  loose  on  the  armature  <<!  the  damaged  ma- 
chine, and  a  large  hole  was  burnt  into  the  copper  bars  immediately 
imder  it. 

GRUYFRF.— "L'Fclairatre  Flee."  Nov.  12.— A  brief,  illustrated 
description  of  a  small  plant  in  this  part  of  Switzerland;  it  is  said  to 
be  one  of  the  first  alternating-current  stations  in  that  country,  and 
was  insl.-illed  in   T.^o.r 

ZITRICIL— "Flek.  Zeit.."  Nov.  17.- Long  extracts  from  the  of- 
ficial report  of  the  operation  of  this  station  for  last  year. 

CHICAGO— "West.    Elec,"   Nov.   26.— A  brief,   illustrated   de- 
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scription  of  a  .plant  which  has  just  been  installed  for  running  866 
arc  lamps  for  street  lighting. 

PARIS.  Bayly.  "Elec.  Rev.,"  Nov.  30. — A  short  description  of 
the  central  station  at  Place  Clichy.  The  method  of  charging  the 
accumulators  by  means  of  a  booster  is  described. 

Wires,  Wiring  and  Conduits. 

NON-INTERCHANGEABLE  FUSES.  Erlacher.  "Elek. 
Anz.,"  Nov.  13. — A  brief,  illustrated  description  of  a  modification 
of  the  fuses  of  the  Rittershausen  system,  which  was  the  one  which 
received  the  prize  from  the  German  society;  it  has  some  faults,  how- 
ever, which  are  claimed  to  be  overcome  by  the  present  modification. 
The  object  of  the  system  is  to  make  it  practically  impossible  to  in- 
sert a  larger  fuse  in  the  block  than  the  one  for  which  it  was  intend- 
ed. In  the  original  form  a  larger  fuse  could  be  inserted  if  the  fuse 
was  simply  bent  a  little.  In  the  present  modification  the  screw 
clamps  are  so  made  that  the  movement  of  the  nut  is  limited;  it 
would  be  possible  to  insert  a  smaller  fuse,  but  not  a  larger  one,  as 
the  thickness  would  be  too  great  to  clamp  under  the  screw.  An  il- 
lustration is  given,  but  it  is  not  very  clearly  described. 

FINDING  A  SHORT  CIRCUIT.  Dobbs.  "Elec.  Eng.,"  Dec, 
I. — A  note  showing  how  a  short  circuit  in  a  lamp  socket  may  be 
readily  found  in  long  strings  of  incandescent  lamps  in  multiple,  such 
as  are  used  for  decorating  purposes.  An  attempt  was  first  made  to 
blow  out  the  short  circuit  with  a  large  current,  but  this  was  not 
successful.  The  string  of  lamps  was  then  connected  in  series  with 
a  circuit  of  about  eight  lights,  and  a  compass  was  then  moved  along 
the  main  wire,  to  which  the  lamp  sockets  were  attached;  the  needle 
gave  a  constant  deflection  until  the  short-circuited  socket  was 
reached  when  it  suddenly  swung  to  a  different  position.  The 
method  is  believed  to  be  applicable  to  many  other  cases. 

LINE  INSUL.^TORS.  Perrine.  "Elec.  Eng'ing.,"  Nov.— A 
long  article  which  is  of  the  nature  of  a  short  treatise  on  such  insu- 
lators, describing  the  various  forms  and  discussing  their  properties. 

HISTORIC  INSUL.ATOR.— "Elec.  Eng'ing.,"  Nov.— An  illus- 
tration of  what  is  thought  to  be  probably  the  oldest  specimen  in  ex- 
istence of  that  type  of  insulator  which  is  used  in  places  where  the 
permanent  fastening  of  the  wire  is  not  desirable;  it  is  the  form  used 
originally  on  the  Washington-Baltimore  line,  and  was  obtained 
from  one  of  the  first  lines  built  in  Wisconsin,  in  1848. 

Electro- Physics  and  Magnetism. 

HIGH-FREQUENCY  CURRENTS  AND  DISCHARGES. 
Ebert.  "Wied.  Ann.,"  65,  p.  761;  abstracted  at  considerable  length 
in  the  "Elek.  Zeit.,"  Nov.  10. — He  discusses  the  use  of  high-fre- 
quency  currents  for  studying  discharges  in  gases.  A  gas  cannot  be 
compared  directly  with  a  conductor  of  the  first  class  nor  with  one 
of  the  second  class;  the  gas  acts  more  like  a  combination  of  a  con- 
ductor which  conducts  like  one  of  the  first  class,  or  also  like  an 
electrolyte,  and  a  "capacity-resistance"  arising  from  a  sort  of  dielec- 
tric action,  which  resembles  a  polarization  resistance;  the  discharge 
tube  might  be  compared  to  a  condenser  which  has  been  pierced.  In 
his  researches  he  investigated  this  condenser  action.  In  tlie  first 
part  of  the  paper  he  describes  with  the  aid  of  illustrations  the  ma- 
chines and  the  apparatus  which  were  used;  the  former  gives  cur- 
rents of  a  frequency  of  about  500  per  second,  which  is  sufficient  for 
that  purpose.  He  found  that  a  discharge  tube  acts  like  a  conden- 
ser toward  the  oscillations  of  the  current.  When  the  pressure  of 
the  pras  in  the  tube  was  varied  he  found  that  at  the  high  pressure 
at  which  the  column  of  pas  just  breaks  down,  as  also  at  very  low 
pressures,  the  voltage  at  the  electrodes  !<;  very  high  and  the  current 
small;  at  a  certain  intermediate  value  the  voltage  becomes  a  mini- 
mum and  the  current  a  maximum;  with  decreasing  pressures  there 
is  first  a  diminution  in  the  product  of  the  volts  and  the  amperes,  up 
«o  a  point  of  inflection,  thfn  an  increase  up  to  a  maximum;  at  very 
low  pressures,  at  which  finally  no  discharge  can  take  place,  the 
cnergry  diminishes  to  zero. 

DF.PFNDF.NCY  OF  THE  CAPACITY  ON  THE  FRF- 
•JlJENCY.  Hanaucr.  "Wied.  Ann.."  6s.  p.  780;  absiraclcd  briefly 
in  the  "F.lck.  Zeit.."  Nov.  TO. — Descriptions  o(  experiments  to  dc- 
tcrminr  the  dependence  of  the  capacilv  of  the  condenser  on  the  frc- 
rpicncv  of  the  alternating  current.  He  experimented  with  glass, 
mica,  hard  rubliT  and  iiaraffm  paper;  also  with  petroleum,  benzine. 
a  mixture  of  bcn/inc  and  elhvl  alcohol,  and  castor  f)il,  His  results 
are  that  witli  solid,  as  with  the  heller  rrmdurling  fluid  difleclrics, 
ihrre  is  an  allrrali"ii  in  •]\r  ratiacilv  with  the  fref|uoncv  of  llie  aller- 
nalinf^  current.     ''  '  dirlectrici  there  is  a  sinuihaneous  loss 

of  rnrrgy.  which  i  vilh  the  duration  of  the  nsrlllalions,  and 

in  greater  the  greaUr  llie  change  of  the  rapacity  and  the  frcfpicnry, 

rAI.rUI.ATINO  THF  ri  FCTROSTATIC  CAPACITY  OF 

'  T.TNKS.      Brei«ig.    "I  '        "  Nov.  17. — A  long  article  drsrrili- 

inif  a  nirthod  (<■••■  r-ilr  drriro-tntic  raparily  of  overhead 

lini-ii    in  wh'' '  '  ihr  earth  on  the  eirrlric 

di'ilriliiition  li   the  general   rase  of  a 

«>   ■           '  M.  ii   arc  also  narallcl   to  the 

r:,'  if   the   rarlh.      Tti^   ."olulion    U 

(,,,■  .1  1,.  1...  .  niv,,  ;,i,ity  iiiiprnxi- 

II  than  ihni 

xir  1  ihr  wire, 

lllr  di^.t.Tnrr   ItrtwcTi   tlirm.   rtr..   arr   Kivcn. 

MFTAII  ir  niPOSITS  FROM  THE  DISSIPATION  OF 
WfHFS.  Torplrr.  "Wird  Ann."  fit;,  p.  871;  ah^lrarlcd.  with  lomp 
illit<ilralion<.  In  the  'F.I'-k  Zeit.,"  Nov.  lo-  Tic  de'crilie*  rxprrl- 
mcntt  made  with  a  wire  held  over  a  glati  plate  and  diimipatcd  by 


high-tension  discharges;  a  mirror-like  deposit  is  then  produced  by 
the  dissipation  of  the  wire  by  these  discharges. 

ELECTRO-DYNAMICS.  Leray.  "Cosmos,"  Nov.  12  and  ig. 
— The  beginning  of  a  long  article  on  the  electro-dynamic  laws  of 
electric  currents  and  their  effect  on  the  surrounding  ether;  it  is  of  a 
theoretical  nature. 

CONTINUOUS  CURRENTS  IN  THE  ALTERNATING 
ARC.  Eichberg  and  Kallir.  "Elekr  Zeit.,"  Nov.  17. — An  illustrated 
abstract  of  the  article  noticed  in  the  "Digest"  Nov.  5. 

ACTION  OF  VARIOUS  WAVES  ON  THE  COHERER. 
Leppin.  "Wied.  Ann.,"  65,  p.  885;  abstracted  briefly  in  "Elek. 
Zeit.,"  Nov.  17. — He  showed  that  the  coherer  responded  to  sound 
waves  when  these  waves  act  directly  on  it.  If  a  telephone  is  con- 
nected in  the  circuit  of  a  coherer,  the  latter  will- act  as  a  microphone, 
tlie  notes  from  whistles  being  especially  clear.  Heat  waves  will  in- 
crease the  resistance  of  a  coherer  which  has  been  made  conducting; 
a  simple  touch  by  the  hand,  for  instance,  is  sufficient  to  produce  an 
increase  of  the  resistance.  With  light  waves  a  distinction  must  be 
made  between  broad  daylight  and  the  direct  light  from  the  sun; 
the  former  will  decrease  the  resistance,  while  the  latter  will  in- 
crease  it. 

OSCILLATIONS  ALONG  WIRES.  Morton.  Lond.  "Elec. 
Rev."  and  "Elec.  Eng.,"  Nov.  18. — A  brief  abstract  of  his  Physical 
Society  paper  on  the  propagation  of  damped  electrical  oscillations 
along  parallel  wires;  it  is  discussed  by  Heaviside. 

NATURE  OF  CATHODE  AND  ROENTGEN  RAYS.  Wal- 
ter. "Wied.  Ann.,"  66,  p.  74;  noticed  briefly  in  "Elek.  Zeit.,"  Nov. 
17. — If  cathode  rays  are  moving  particles  charged  with  ne.gative 
electricity,  as  now  generally  accepted,  then,  according  to  this  au- 
thor, Roentgen  rays  are  nothing  more  than  the  reflected  cathode 
rays  which  have  deposited  their  charge  on  the  anti-cathode.  This 
explains  why  X-rays  are  not  deflected  by  a  magnet,  as  the  particles 
no  longer  carry  an  electric  charge;  that  they  have  a  higher  pene- 
trating power  may  be  explained  by  the  fact  that  when  the  particles 
carry  a  charge  they  are  attracted  by  the  body  through  which  they 
are  passing,  while  particles  without  a  charge  pass  through  them 
without  meetin.g  this  opposing  force. 

CURRENTS  PRODUCED  BY  ROENTGEN  RAYS.  VVinkle- 
man.  "Wied.  Ann.,"  66,  p.  l;  abstracted  at  some  length  in  the 
"Elek.  Zeit.,"  Nov.  17. — He  shows  how  a  continuous  current  may 
be  produced  from  one  metal-plate  to  another,  between  which 
Roentgen  rays  pass. 

REELECTION  OF  CATHODE  RAYS.  Starke.  "Elek,  Zeit.," 
Nov.  17;  abstracted  from  a  German  physical  paper. — Description 
of  experiments  with  the  reflection  of  cathode  rays.  Platinum  was 
found  to  reflect  36  per  cent.,  brass  30  per  cent.,  aluminum  21  per 
cent.,  and  lampblack  17  per  cent,  of  the  incident  cathode  rays; 
these  figures  are  not  changed  much  when  the  voltage  is  increased 
from  6000  to  9000. 

CONSTANT  OF  EARTH'S  MAGNETISM.  Eschcnhagen. 
"Wied.  Ann.,"  65,  p.  gsr;  ab.stractcd  briefly  in  the  "Elek  Zeit.," 
Nov.  10. — The  constants  for  the  year  1807  at  Potsdam.  Germany. 

MAGNETIC  IRON  ORE.  Abt.  "Wied.  Ann.,"  No.  g;  noticed 
briefly  in  Lond.  "Elec,"  Nov.  4. — He  tested  specimens  o.f  magnet- 
ite and  found  that  they  had  a  greater  degree  of  remnant  magnetism 
than  steel  manufactured  by  the  puddling,  the  Bessemer  or  by  the 
Martin  processes,  but  they  are  surpassed  in  this  respect  by  certain 
crucible  steels  and  by  tungsten  steel. 
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R0F:NTGEN-LIGITT  notes,     RoIHus,     "Elec.    Rev.," 
T,o. — In  this  continuation  of  his  notes  he  stales  that  if  a  piece 
sulated,  opaque  metal  with  a  hole  in  it  is  placed  very  near  Ih 
get.  good   res\ilts  and  shar|)  dcfmitinn  were  obtained  even  f 
highlv  excited  tube.     ,\u  improved  lube  of  this  kind  is  illusi 

REFRACTION  OF  ELECTRIC  WAVES.  Bose.  "Sc 
.Sup.."  Dec.  3.— .A  reprint  from  "Nature"  of  an  abstract  of  hi 
■Royal  Society  papers,  one  on  the  determination  of  the  indices 
fraction  of  various  substances  for  the  electric  ray,  and  the  otli 
the  influence  gf  the  thickness  of  air  space  on  the  lolal  reflocli 
electric  radiation. 

Electro-chemistry  and  Batteries. 

CHI'MICAL  Tlll'.OUY  OF  Till'.  l.lvAD  ACCUMITLATOR. 
Dolezalek.  "Wied.  Ann.,"  6.S,  p.  804;  ahslraclcd  briefly  in  Iho 
"l'*.Uk.  Zeit.,"  Nov.  17. — By  an  applioalion  of  ihermo-dyn.Mnic  laws, 
and  without  involving  any  hyiiolhesis,  he  believes  himself  justified 
in  drawing  a  number  of  conclusions.  The  process  in  an  accumu- 
lator is  ihorfiitj/hlv  reversible  and  may  he  represenled  by  the  usual 
<-(|tialion  in  which  both  the  lead  and  the  oxide  are  converled  into 
ihr  Milphalr  during  ihe  clisrhargc,  and  the  reverse  during  Ihc 
cli.'irgc.  The  drDcndcnre  of  llu"  vollngc  on  ihc  roncentralion  of  the 
ariti  corresponds  with  the  rliaiiKCs  in  the  free  energy  acconipany- 
ing  the  rhangrs  in  conrenlralion  of  Ihe  acid.  Of  the  ik'W  theories 
of  apcuniiilalors  only  Ihat  f)f  Lichriiow  and  that  of  Lc  Bl.inc  are  in 
accord  with  Ihe  principle"!  o(  llurmo  ilviiamirs,  and  .no  llicrofore 
(laiiiird  lo  be  Ihc  only  others  thai  ran  be  rorrrrl.  The  differenrc 
belwi'cn  the  rliarging  and  dischargiiiir  vollngr  is  only  due  lo  Ihe 
(lifTrrciicrH  in  roiirrnlralion  r)f  the  arid  in  the  active  inalrrials.  The 
eiiiiali/alioii  o(  the  ronrrntralion  in  the  aclivr  inalerial  is  accom- 
piivlird  iirefrrablv.  no|  by  diffitsion,  but  by  local  conrenlralion  cur- 
rcnti;  llir  inrlatlic  rondurliviiy  of  the  active  mass  in  nn  arrumu- 
Intor  i^  llierefore  of  iniportanrc, 

THEORY    OF    THE     ACCUMULATOR,       Hoppc.      Lond. 
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"Elec.  Rev.,"  Nov.  18. — A  translation  in  abstract  ol  the  article 
which  was  noticed  in  the  "Uigesi"  Nov.  19. 

OSMOTIC  TllliORY.  Nernst  and  Bose.  "Zeit.  f.  Elektro- 
ch.cnue,"  i\ov.  17. — .V  short  article  describing  some  experimental 
results  which  rclcr  to  the  osmotic  theory  and  prove  its  application 
I'li'dcr  ceriain  circumstances. 

iiLECTROLYSlS  OF  ALKALINE  CHLORIDES.  Wintcler. 
"Zeit.  i.  Elektrochemie,"  Nov.  3. — 'I he  conclusion  ol  his  long  article 
describing  various  experiments  which  he  has  made  (.see  "iJigest,  " 
bept.  10^.     Ao  general  conclusions  seem  to  be  drawn. 

ELECTRO-DEPOSITION  OF  GOLD.  Andreoli.  ■L'Elec.," 
Nov.  19. —  Ihe  conclusion  ol  his  long  article  describing  this  process 
ai  the  I'ransvaaJ. 


NICKEL.  Ulke.  "Eng.  Mag.,"  Dec. — .Vn  article  on  the  mining, 
smelting  and  rehning  of  nickel,  at  the  conclusion  ol  which  the  elec- 
trolytic process  ol  rehning  is  briefly  described;  this  process  is  in 
use  111  Newark.  The  ditticulty  in  depositing  a  thick  plate  of  pure 
nickel  is  overcome  by  heating  the  solution,  although  he  says  that 
thick  deposits  can  also  be  obtained  from  cold  solutions  under  prop- 
er conditions. 

Units,  Measurements  and  Instruments. 
AMPERE  B.\L.\NCE.  Ayrton  and  Jones.  Lond.  "Elec.  Eng.," 
Nov.  lH. — A  reprint  of  a  very  short  Brit.  Assn.  paper  describing 
briefly  an  apparatus  designed  and  constructed  by  them  which  was 
used  in  their  preliminary  investigation  of  the  redetermination  of  the 
electrochemical  equivalent  of  silver — that  is,  the  determination  of 
the  ampere  in  terms  of  the  silver  equivalent.  This  method  is  the 
one  they  used  after  considering  a  number  of  different  ones,  "On 
a  vertical  cylinder  about  17  inches  high  and  6.8  inches  in  diameter 
we  wound  two  coils  about  5  inches  in  height,  separated  by  an  axial 
distance  of  5  inches.  The  coils  consisted  each  of  a  single  layer  of 
about  170  convolutions  of  wire,  and  were  wound  in  opposite  di- 
rections. From  the  beam  of  a  balance  there  was  suspended,  inside 
this  cylinder,  a  light  bobbin,  about  4  inches  in  diameter,  on  which 
was  wound  a  coil  about  10  inches  long,  consisting  of  a  single  layer 
of  360  convolutions,  and  the  whole  apparatus  was  so  adjusted  ttiat 
when  the  beam  of  the  balance  was  horizontal  the  inner  and  outer 
coils  were  co-axial  and  the  top  and  bottom  of  the  inner  suspended 
coil  were  respectively  in  the  mean  planes  of  the  outer  stationary 
coils."  This  arrangement  was  used  because  the  geometric  meas- 
urements could  be  accurately  determined  and  convenient  formulas 
could  be  used.  A  certain  current  was  determined  absolutely  by  this 
means,' and  it  was  found  that  the  silver  value  of  the  true  ampere 
was  so  nearly  equal  to  the  usual  value,  namely,  1. 118  m.g.  per  sec- 
ond, that  it  w'ould  require  an  apparatus  still  more  perlectly  con- 
structed to  enable  the  error  in  this  value  to  be  ascertained  with  ac- 
curacy. They  have  made  working  drawings  of  such  an  apparatus 
which  it  appears  is  to  be  constructed. 

MEASURING  ELECTRIC  QUANTITY.  Blondlot.  "Jour, 
de  Phys.,"  Oct.;  abstracted  briefly  in  Lond.  "Elec,"  Nov.  18, — A 
description  of  his  novel  method  of  measuring  the  quantity  of  elec- 
tricity directly  in  electromagnetic  units,  and  a  meter  based  on  it. 
The  method  was  described  in  the  "Digest"  Aug.  6.  There  is  a 
movable  coil  inside  oi  a  fixed  one,  the  same  current  flowing  through 
both;  he  shows  that  the  quantity  passing  during  one  oscillation  al- 
ways remains  the  same;  hence  the  total  quantity  is  given  by  the 
number  of  oscillations;  this  quantity  in  absolute  units  is  equal  to 
the  square  root  of  the  fraction  whose  enumerator  is  the  moment  of 
inertia  of  the  movable  coil  multiplied  by  3.1416,  divided  by  the  prod- 
act  of  the  number  of  turns  of  the  fixed  coil  per  centimetre  of  length, 
by  the  area  of  the  ring.  In  the  meter  the  oscillations  are  only  in 
one  direction,  and  the  current  breaks  the  current  at  each  oscillation. 
The  apparatus  is  said  to  follow  any  sudden  variations  of  the  current 
strength  with  the  greatest  promptness. 

M.-VGNETIC  FLUXES  IN  ELECTRICAL  INSTRUMENTS. 
— Lond.  "Elec.  Rev."  and  "Elec.  Eng.,"  Nov.  18. — An  abstract  of  the 
discussion  at  the  Physical  Society  oi  Campbell's  paper  (.see  "Digest,'' 
Nov.  26).  Ayrton,  among  other  things,  discussed  the  effect  of  the 
earth's  field,  which  is  of  the  order  of  0.2,  on  the  Weston  instru- 
ments, the  field  of  which  is  on  the  order  of  1000;  it  is  sometimes 
erroneously  assumed  that  the  readings  are  practically  independeiU 
of  the  earth's  field;  by  putting  such  a  voltmeter  in  different  posi- 
tions with  respect  to  the  compass  the  errors  were  tar  greater  than 
might  be  predicted  from  the  above  ratios;  the  earth's  field  was  ex- 
aggerated by  the  iron  pole  pieces;  the  error  was  about  0.2  per  cent, 
"in  the  horizontal  field,"  and  0.8  per  cent,  when  the  field  of  the 
voltmeter  was  parallel  to  the  earth's  induction;  the  induction  of  the 
gap  was  1200.  Reeves  described  a  method  for  measuring  the  effect 
of  stray  fields  on  ammeters  and  voltmeters;  the  instrument  is 
mounted  on  a  stand  and  is  brought  under  the  influence  of  a  large 
coil  carrying  a  current;  fields  of  known  ma.gnitude  can  thus  be  su- 
perimposed on  the  working  field;  from  these  known  values  the 
working  field  can  be  deduced.  Campbell  states  that  his  results  with 
the  Weston  instruments  differed  from  those  of  Ayrton;  the  error 
which  he  had  observed  was  below  o.i  per  cent.  He  suggests  that 
the  effect  may  be  different  in  different  instruments  according  to 
the  degree  of  saturation  of  the  permanent  magnet. 

TESTS  OF  SHEET  IRON.  Kolben.  "Elek.  Zeit.,"  Nov.  10.— 
A  short  communication  referring  to  the  articles  by  Roehr,  noticed 
in  the  "Digest"  Nov.  26.  He  refers  to  some  tests  made  by  liiin  in 
1896  in  wliich  lie  showed  that  at  the  usual  magnetic  induction  of 
5000  the  loss  in  a  certain  English  sheet  iron  for  transformers  was  8 
watts  per  cb.  dm.,  while  in  normal  soft-charcoal  iron  sheets  it  is 
just  twice  as  great.    The  chemical  analysis  of-  these  is  also  given, 


and  shows  that  the  percentage    of    manganese    was  considerably 

greater  in  the  latter;  these  show  that  carbon,  silicon  and  manganese 
ah  three  (.together)  tend  to  make  the  iron  poorer  for  magnetic  pur- 
poses. I  his  IS  lollowed  by  a  short  communication  by  Nietliammer 
also  discussing  the  same  article.  In  the  issue  of  Nov.  17,  Roehr 
replies  to  these  critics.  Regarding  the  remarks  of  Kolben  he 
states  that  conclusions  may  be  drawn  regarding  the  combined  ac- 
tion of  those  ingredients,  but  not  with  reference  to  the  effect  of  each 
single  one.  To  Niethammer  he  replies  that  the  original  object  was 
to  determine  whether  it  will  suffice  in  practice  to  take  a  sample  of  a 
few  strips  instead  of  making"a  test  transformer. 

INDUCTION  COIL-BREAK.  Villard.  "L'Eclairage  Elec," 
Nov.  12. — An  abstract  of  a  French  Physical  Society  paper.  He 
states  that  the  apparatus  contains  no  mechanisms,  nor  does  it  re- 
quire an  external  source  of  energy.  The  movements  are  produced 
by  the  vibrations  of  an  elastic  strip  securely  held  at  the  two  extremi- 
ties; it  is  provided  with  a  point,  which  dips  into  mercury;  it  is 
placed  in  the  magnetic  field,  and  whenever  a  field  exists  the  action 
IS  to  break  the  contact;  the  energy  required  is  less  than  i  watt.  The 
description  is  not  quite  clear. 

MEASURING  VERY  HIGH  VOLTAGES.— "L'Elec,"  Nov. 
19. — A  translation  in  abstract  of  the  article  by  Peukert,  noticed  in 
•.lie  "Digest"  Oct.  22,  describing  his  method. 

PRONY  BRAKE.  Wetler.  "L'Eclairage  Elec,"  Nov.  12.— A 
translation,  with  the  illustrations,  of  the  article  noticed  in  the  "Di- 
gest" Oct.  22. 

Telegraphy,  Telephony  and  Signals. 

PROTECTING  TELEGRAPH  AND  TELEPHONE  LINES. 
— "L'Eclairage  Elec,"  Nov.  12. — An  illustrated  reprint  of  a  circu- 
lar issued  by  the  Government  telegraph  department  in  Switzerland, 
concerning  the  protection  of  such  lines  against  strong  electric  cur- 
rents; a  number  of  diagrams  are  given. 

CALCULATION  OF  A  PRIMARY  BATTERY  FOR 
CHARGING  ACCUMULATORS  FOR  TELEGRAPHY.  Bru- 
nelli.  "L'Eclairage  Elec,"  Nov.  5. — A  long  abstract  of  his  ar- 
ticle, which  was  noticed  in  the  "Digest"  July  23. 

EARTH  PLATES. — "Science  Abstracts,"  Nov. — An  abstract  of 
an  article  describing  the  experiments  made  with  various  forms  of 
earth  plates,  by  the  telegraph  department  of  Germany.  It  is  appar- 
ently the  same  article  as  was  noticed  in  the  "Digest"  Jan.  I,  1898. 

TELEPHONE  INDICATOR.— Lond.  "Elec  Rev.,"  Nov.  18.— 
A  brief,  illustrated  description  of  the  Rabbidge  indicator,  for  which 
great  simplicity  is  claimed;  it  is  intended  to  replace  the  shutter  in- 
dicator on  telephone  switchboards. 

TELEPHONE  SWITCHBOARD.  Dubreuil.  "L'Elec,"  Nov. 
12. — In  this  continuation  of  his  article  he  discusses  the  details  of 
multiple  switchboards,  with  special  reference  to  the  method  of  fa- 
cilitating the  action  of  the  annunciators  when  the  attendant  calls  a 
subscriber. 

MODERN  TELEPHONY.  Wehrenalp.  "Zeit.  fuer  Elek.,"  Nov. 
13. — In  this  continuation  of  his  long,  illustrated  series  he  discusses 
telephone  centrals  and  their  construction. 

BELL  SIGNALS. — "Zeit.  fuer.  Elek.,"  Nov.  13. — In  the  issue  of 
September  4  of  that  journal  there  was  described  a  system  of  tele- 
phone and  bell  signals  used  on  the  Austrian  railways;  in  the  present 
short,  illustrated  article  a  new  system  of  connection  for  this  system 
is  described,  which  is  said  to  simplify  it.  It  has  the  advantage  that 
the  bell  signal  will  be  received  at  all  the  stations  even  when  the 
telephone  is  in  use  at  the  time. 

SUB-MARINE  TELECJRAPHY.  Bright.  "Eng.  Mag.,"  Dec 
— An  article  on  the  extension  of  sub-marine  telegraphy  during  the 
past  quarter  of  a  century.  It  includes  a  map  of  the  world,  with  all 
the  cable  lines.  In  conclusion  he  says  that  far  more  capital  is  in- 
vested in  sub-marine  telegraphy  than  in  any  other  branch  of  elec- 
trical industries,  and  that  it  amounts  to  about  $225,000,000. 

PARTY"  LINES.  Miller.  "Elec.  Eng'ing,"  Nov.— In  this  con- 
tinuation of  his  long  serial  he  discusses  what  are  termed  "strength 
and  polarity  systems" — that  is,  those  which  depend  for  their  opera- 
lion  on  changes  in  strength  or  in  the  direction  of  the  current,  or 
both;  at  present  all  the  party  lines  successfully  using  selective  sig- 
naling are  operated  on  this  general  plan. 

PRIVATE  TELEPHONE  LINES.— "West.  Elec,"  Nov.  26.— 
A  short,  illustrated  article  calling  attention  to  the  fact  that  it  is 
false  economy  to  endeavor  to  use  the  same  battery  for  a  local  tele- 
phone line  that  is  used  for  electric  gas  lighting;  it  is  shown  that 
under  certain  conditions  the  battery  will  be  short-circuited  through 
tlie  telephone  switches. 

PAY  STATIONS  IN  PARIS.— "Elec  Eng.,"  Dec.  i.— A  note 
stating  that  the  French  Government  intends  to  provide  for  a  num- 
ber of  sub-stations  in  different  parts  of  the  city,  with  waiting  rooms 
attached;  the  cost  is  to  be  .s  cents  per  message. 

TELEPHONE  P.VrENTS.— "Electrical  Engineering  and  Tele- 
phone Magazine"  publishes  a  monthly  digest  of  telephone  and  kin- 
dred patents,  under  the  direction  of  Clement;  short,  illustrated  de- 
scriptions are  given. 

ANCII'NT  METHODS  OF  TELEGRAPHING.  Irwell. 
"Elec  Eng'ing,"  Nov. — A  short  article  describing  methods  of  sig- 
naling used  by  the  ancients  and  up  to  the  beginning  of  this  cen- 
tury. 

MINE  SIGNALS.  Clements.  "Eng.  and  Min.  Jour.,"  Nov.  26. 
— An  abstract  of  a  paper  read  before  the  South  African  Society  of 
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Electrical  Engineers.  After  referring  to  the  various  systems  of  sig- 
naling in  mines  he  describes  the  usual  electric  system,  which  he  con- 
siders to  be  the  best. 

Miscellaneous. 

ELECTRIC  HEATING.— Lond.  "Lightning,"  Nov.  17.— A  brief, 
illustrated  description  of  a  bindery  in  London  where  electricity  is 
used  to  a  considerable  extent  for  heating,  the  current  being^  gener- 
ated by  means  of  a  gas  engine  and  used  also  for  lighting.  Electric- 
ity is  used  for  heating  the  small  tools  used  in  gilt  lettering,  for 
heating  the  glue  pots,  sealing  wax,  and  ovens  for  heating  the  backs 
of  books.  The  energy  used  is  20  to  22  units  per  day  (presumably 
kw  hours),  but  it  is  steadily  being  reduced  as  the  workmen  learn 
the  importance  of  turning  otf  the  heat.  There  is  an  actual  saving 
in  the  quantity  of  gas  used,  as  compared  with  the  former  output 
when  the  heating  was  done  by  gas.  The  lighting  plant  had  to  be 
increased  but  slightly  in  order  to  supply  the  heating  current,  thus 
involving  but  little  increased  capital  expenditure.  The  plant  also 
includes  a  storage  battery. 

ELECTRIC  WORKING  OF  METALS.  Brillie.  "Rev.  Gen. 
des  Sciences,"  Nov.  15. — A  long  article  giving  illustrated  descrip- 
tions of  the  various  processes  and  machines  which  are  in  use  for 
electrical  heating,  welding,  brazing,  and  fusing  metals.  The  ar- 
ticle is  of  the  nature  of  a  summary  of  the  various  processes. 

REGULATING  APPARATUS  FOR  RESERVOIRS.  Mc- 
pherson. Lond.  "Elec.  Eng.,"  Nov.  11. — A  brief  abstract  of  a  re- 
cent paper  describing  an  apparatus. 

MECHANICAL  APPLICATIONS.  Richard.  "L'Eclairage 
Elec."  Nov.  12. — An  illustrated  article  giving  brief  but  well-illus- 
trated descriptions  of  numerous  mechanical  applications  of  electric- 
ity taken  from  patent  specifications. 

ELECTRICITY  FOR  POPULARIZING  HEALTH  RE- 
SORTS. Hulme.  Lond.  "Elec.  Rev.,"  Nov.  18.— An  article  calling 
attention  to  the  effect  which  the  introduction  of  electric  light  and 
power  has  had  in  the  development  of  Blackpool. 

PRIZE. — The  French  Academy  of  Sciences  has  this  year  awarded 
for  the  first  time  the  HouUevigue  prize  of  $1000;  it  was  awarded  to 
the  French  physicist,  Branly,  for  his  coherer. 


PLATINUM. — "Eng.  News/'  Dec.  i.— A  note  from  the  United 
States  consular  report  stating  that  95  per  cent,  of  the  entire  amount 
of  platinum  mined  in  the  world  during  1897  came  from  Russia,  the 
entire  amount  being  about  6  tons.  A  table  gives  the  distribution 
among  the  various  mines. 


New  Books. 


ELEMENTS  OF  SANITARY  ENCJINEERING.  By  Mansfield  Mcrriman, 
Professor  o(  Civil  Engineering,  Lehigh  University.  Published  by  John 
Wiley  &  Sons.  New  York.     Octavo,  216  pages.    Price,  $2. 

TWENTIETH  CENTURY  MAGIC.    By  Nevil  Monroe  Hopkins.    New  York: 
George  Routlcdgc  &  Sons.    iGo  pages,  100  illustrations.    Price,  $1, 
This  work  contains  one  chapter  devoted  to  electrical   magic  as  pfcsentcd  al- 
ready in  serial  form  in  the  "American  Electrician." 

PATENTED    TELEPHONY.    Published    by    the    American    Electrical     En- 
gineering Association,  Chicago,  111;  102  pages,  with  illustrations  from  patent 
specifications.     Price,  $1.50. 
This  work  is  intended  as  a  reference  work  for  telephone  designers  and  patent 
lawyers  and  as  a  guide  to  those  in  doubt  an  to  the  patent  situation.  It  takes  up 
the   chief    points   of   the    American    controlling    patents,    these    being    properly 
classified,  and  discusses  some  of  the  Supreme  Court  decisions  and  their  bear- 
ing on  the  present  state  of  the  art 

ALTERNATING  CURRENT  WIRING  AND  DISTRIBUTION.  By  William 
J^  Roy  Emmet.  New  York:  The  Electrical  Engineer.  Second  edition, 
revised  and  extended.    9H  pages,  cloth.    Price.  |i. 

Many  a  station  manager  who  finds  the  wiring  of  direct*currcnt  circuits  plain 
sailing  is  at  tea  when  planning  altrrnating-currcnt  lines,  in  which  he  wishes  to 
lake  into  account  the  inductive  drop  on  laKK'ng  "r  motor  loadn.  and  particu- 
larly in  laying  out  mulliphane  linen.  This  little  work  will  help  thime  so  situ* 
aled  out  of  their  dtfTicullir*.  and  aid  them  to  a  clearer  comprchcnnion  of  luch 
subjects  at  synchronous  and  induction  motors  and  rotary  convertrrfi,  the  use 
of  synchronous  machines  for  regulation,  wiring  of  allernating-current  molorn 
and  other  subjects, 

THE  METRIC  SYSTEM  OF  WEIGHTS  AND  MEASURES.  pul»li».hrd  by 
the  Hartford  Steam  Boiler  Innprction  and  Innurnnce  Company,  Hartford, 
Conn.    19A  pages.    Price,  |i.>5. 

T*  -   '•  V  object  of  this  work  In  lo  minimize  the  hilinr  of  translating  the 

n-'  Mto  Iheir  English  cquivalrntt,  and  vice  vena,  by  the  u^c  of  a 
V*-!  .  *et  fil  tables.  Ui  the  k/i  page*  of  the  book  14H  page*  arc  taken 
up  by  the  tables,  which  cover  long  measure,  squarr  measure,  land  mra«ure, 
cubic  mrasarc,  liqutd  measure,  dry  measure,  measure*  of  matt  and  inltccl- 
lancous  fables.  An  Interesting  history  of  the  meter  i«  given  at  the  beginning  of 
lh«  book.  In  U  being  pointed  out  the  origin  and  dlvrrtlty  of  wytlrmt  in  ut*-. 
The   most    ttr  '  rrt   of   the    lahlrt   iire    tlmpliciiy    of   arrangement    and 

clesrnest  of  t  which  will  render  the  work  of  value  to  the  buty  man. 

The  book  is  ol  .,  ■. ..icnt  alic  to  carry  lo  the  pocket. 


HARPER'S  SCIENTIFIC  MEMOIRS.  An  opportunity  for  students  not 
situated  within  reach  of  great  libraries,  in  which  they  may  obtain  original  pa- 
pers on  important  points,  is  to  be  given  in  a  series  of  works  published  by 
Messrs.  Harper  &  Brothers,  entitled  "Harper's  Scientific  Memoirs."  These 
will  contain  such  original  documents  of  value  translated  and  edited  by  Prof. 
Joseph  S.  Ames,  of  Johns  Hopkins  University,  with  the  assistance  of  many 
other  noted  scientific  scholars.  Two  volumes  are  now  ready,  one  entitled 
"The  Free  Expansion  of  Gases,"  containing  memoirs  by  Gay-Lussac,  Joule 
and  Thomson,  the  other  containing  Fraunhofer's  papers  on  "Prismatic  and 
Diffraction  Spedra."  They  are  prmted  in  thin  octavo  volumes,  the  first  one 
mentioned  above  having  102  pages  and  sold  at  75  cents;  the  other  65  pages, 
its  price  being  60  cents. 

COMMERCIAL  CUBA.     By  William  J.  Clark.  New  York:  Charles  Scribner's 
Sons.    500  pages,  with  illustrations  and  maps.     Price,  $4. 
All   electrical   engineers   will   take   particular   interest   in   this   work    owing   to 
the  relations  of  its  author  with  the  electrical  industries,  Mr.  W.  J,  Clark  being 
well  known  as  the  manager  of  the  electric  railway  department  of  the   General 
Electric  Company.     Where  Mr.  Clark  has  found  time  with  his  other  multitudi- 
nous duties  to  compile  this  elaborate  and  complete  compendium  of  useful  and 
valuable   information   about    Cuba   is   a   mystery,    but   in    spite    of   the   author's 
duties  in  other  lines    the  work  is  a  very  thorough  one.     Beside  being  valuable 
as  a  work  of  reference  it  is  eminently  readable  and  almost  as  entertaining  as 
a   work   of   fiction,   the   personal   and   social    peculiarities   of   the    Cuban    people 
being   dwelt  upon,   so   that   those  having   dealings   with    them    may   know    how 
to   treat  them.    To  all  intending  to  enter  into   commercial   relations   with    this 
new  colony  of  the  United  States  this  work  is  a  sine  qua  non,  and  anyone  inter- 
ested in  the  subject  of  which  it  treats  will  find  its  perusal  of  value. 
MATTER,   ENERGY.   FORCE  AND  WORK.     By  Silas  W.   Holman,   Profes- 
sor of  Physics,   Massachusetts  Institute  of  Technology.     New  York:    The 
MacmJUan  Company.    257  pages.     Price,  $2. 

Under  this  broad  title  there  is  presented  a  plain  and  simple  explanation  of 
many  of  the  fundamental  ideas  and  principles  of  physics.  The  work  does  not 
pretend  to  present  the  experimental  side  of  the  subject,  but  to  develop  in  the 
mind  of  the  reader,  who  is  assumed  to  have  some  knowledge  of  rhese,  a  clear 
idea  of  many  of  the  fundamental  conceptions  which  the  practical  man  often 
finds  it  hard  to  grasp,  and  the  loss  of  which  seriously  embarrasses  him  often 
more  than  he  knows  in  his  study  of  the  applications  of  science  in  the  indus- 
tries. OrUy  those  who  personally  know  Professor  Holman  can  appreciate  the 
great  care  he  has  taken  in  the  preparation  of  this  work,  the  logical  simplicity 
of  his  explanations  of  rather  intangible  subjects,  and  the  interest  which  the 
reader  will  be  surprised  to  find  in  such  a  dry  subject;  all  of  which  are  due  to 
the  author's  almost  affectionate  enthusiasm  for  this  particular  line  of  work. 
Those  who  have  struggled  with  the  conceptions  involved  in  the  absolute  sys- 
tem of  units;  who  have  tried  to  get  a  mental  grasp  of  the  dimensions  of  the 
physical  quantities;  who  have  tried  to  understand  that  electromotive  force  is 
dimensionally  considered  the  product  of  length  to  the  three  halves  power, 
mass  to  the  one-half  power,  and  time  to  the  m.inus  second  power,  will  find  their 
ideas  most  wonderfully  clarified  by  reading  this  work.  The  presentation  of 
speculations  on  matter  and  energy,  discussing  such  things  as  the  vortex-atom 
theory  and  the  nature  of  energy  and  matter,  are  as  delightful  reading  to  a  stu- 
dent of  science— even  one  not  versed  in  the  higher  mathematics— as  is  a  work 
of  fiction. 

ENGINEERING  CONTRACTS  AND  SPECIFICATIONS.  By  J.  B. 
Johnson,  Professor  of  Civil  Engineering,  Washington  University.  Sec- 
ond ICdition,  Revised.  New  York:  The  Engineering  News  Publishing 
Comi)any.  .jso  pages.  Price,  $3.00. 
This  work  contains  a  synopsis  of  the  law  of  contracts  and  a  complete  list  of 
descriptive  and  technical  clauses  of  various  kinds  of  engineering  specifications, 
among  them  being  the  following  specifications  of  value  to  electrical  engineers: 
Specifications  for  excavations  and  embankments;  for  cement,  mortar,  concrete 
and  masonry;  for  various  classes  of  iron  and  steel  work;  for  pile  and  trestle 
bridging;  for  the  steam  plant  of  a  small  electric  light  station;  for  leather  driv- 
ing belts;  for  turbine  water  wheels;  for  the  installation  of  an  electric  lighting 
station  in  a  small  city,  and  for  electrical  distribution  circuits  for  light  and 
power.  The  work  has  been  prepared  for  the  use  of  students,  engineers  and 
contractors,  and  should  be  particularly  valuable  to  consulting  engineers  who 
wish  a  general  outline  of  specifications  in  which  they  can  embody  their  own 
individual  ideas  and  needs.  The  specifications  are  made  complete  and  care- 
fully worded,  and  in  one  part  of  the  work  arc  given  illustrative  examples  of 
complete  contracts  and  specifications.  These  are  taken  from  the  work  <tf  many 
famous  engineers,  some  of  those  well  known  to  elcctric.Tl  men  being  M.  J.  Ar- 
nold, of  Chicago;  William  H.  Bryan,  St.  Louis;  Richard  Mct'ulloch,  St.  Louis, 
and  J,   T.    Fanning,   of   Minneapolis. 

'ITic  complete  index  and  the  careful  marginal  si<U-  hcails  of  these  vorious 
tpecifications  make  \Wts  work  a  valuable  one  to  the  r(tnsullinK  etiKincer,  the 
contractor  or  the   builder. 

LA  TRACTION  ELECTRIOUE  SUR  VOIES  FKRRES.     By  Andre  Uh.ndel 
and   F.   Pnul-Dubois.    Two  vols.,   1700  pnjtcs  and   loi-t  illustrnlinns.     Baudry 
fk  Cir.,  Purin.     Price  in   U.  S.  $11. 
Tcrhapt,   taken    altogether,    this    is    the    muM    nntiiblr    rlrctriial    bonk    of    ihc 
(■reHcnt   year.     It  covers  the  field   brr»ndly,  not  only   in    the  variety   of   nubjccls 
flralt   with,  but  nUn  in  the  mtitincr  in  which  Ihc  diffcrrnl   a'-prets  <if  each  par- 
titular  Hiilijrct  of  development  arc  treated.     It  is  not  only  new  lo  find  mihodicd 
in  one  treatise  so  many  viiliinble  hints  concerning  modern  practice,  hut  it  is  of 
exceptional   value  and   inlcrett   to  Ihc  render   to  have   them    presented  and   de- 
tcribed    at   illutlrnlive   of   fundnmenlal    principles.     From    the    opening    chapter 
In  Ihc  end  of  the  book   (he  interest  it  well   tustnined.  and  the  (refitment   of  a 
rnoti   irnporlanl   phatc  of  electrical  work  it  hanrllcd  adequately  and  accurately; 
indeed,   the  range   of  Information— which   exiendt  at   one    may   say    from    theo- 
retical invptlignlion   t<»  practical  costt— it  unique. 

Hrrrlf.fnre.  ttrange  lu  tay,  bookt  on  electric  traction  have  chiefly  treated  of 
the  ditlrihuiion  nf  electric  power  lo  the  cars,  and  have  neglected  traction 
proper.  The  prctenl  vrdumrt  dral  exhautltvely  with  electric  traction  at  a  topic 
In  tltrlf.  and  tm  the  following  general  plan: 
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A  first  part,  dealing  with  rolling  stock  and  appliances,  and  a  second  part 
covering  the  technical  details  of  traction  proper. 

It  will  appear  to  the  reader,  however,  that  many  desirable  additions  have 
been  made  to  the  initial  plan,  which  come  in  due  place  in  the  two  volumes. 
Thus  Vol.  1  contains  a  treatment  of  track  construction,  electric  motors  and 
trucks — with  scale  drawings  of  motors  and  complete  data — electric  locomotives, 
etc.  The  second  volume  follows  with  principles  and  details  of  the  alternating 
and  direct  current  motors,  regulation,  braking,  etc. 

Among  so  much  that  is  valuable  it  is  difficult  to  select  particular  portions, 
but  perhaps  Chapter  VII.  may  be  taken  as  fairly  illustrative  of  the  complete- 
ness of  detail  of  the  book  upon  a  given  subject.  Here  we  have  an  exhaustive 
study  of  all  kinds  of  electric  locomotives.  After  a  reference  to  historical  fail- 
ures in  that  line,  the  authors  then  trace  the  rational  evolution  of  the  electric 
locomotive,  both  in  the  United  States  and  Europe,  it  being  shown  that  in  prac- 
tical results  American  workers  took  the  lead.  Then  follows  a  detailed  analysis 
of  the  logical  requirements  of  locomotive  construction,  and  an  elaborate  com- 
parison of  electric  and   steam   locomotives  under  all  conditions  and  aspects. 

Chapter  II.  is  devoted  to  alternating  polyphase  motors,  and  is  a  thorough 
study  of  all  the  prominent  applications.  In  a  final  comparison  of  alternating 
and  direct  current  motors,  the  authors  conclude  that  the  most  serious  diffi- 
culties in  the  use  of  alternating  currents  do  not  arise  from  the  operation  of 
the  motor  itself,  but  are  due  to  the  awkward  nature  of  the  distribution,  which 
fact  limits  their  use  to  but  special  cases. 

There  are  two  valuable  appendices;  one  referring  to  general  costs  and  run- 
ning expenses,  the  other  to  a  discussion  of  the  conditions  of  safety  of  opera- 
tion. In  the  second  appendix  there  is  a  complete  exposition  of  the  subject  of 
electrolysis,  including  an  up-to-date  consideration  of  the  vital  question  of 
electrolytic  effect  on, pipes,  bridges,  etc.,  which  has  attracted  so  much  atten- 
tion of  late. 

There  are  also  numerous  valuable  indices,  containing  supplementary  detail 
matter  in  regard  to  forms,  specifications  and  designs,  together  with  annotations 
on  the  text"  itself.  The  whole  work  is  profusely  illustrated.  That  the  com- 
pilation of  this  book  cost  an  enormous  amount  of  painstaking  effort  goes 
without  saying,  and  that  the  information  is  so  accurate  is  matter  for  congratu- 
lation as  well  as  surprise,  in  view  of  the  vastness  of  the  field. 

As  above  mentioned,  the  distribution  of  electrical  energy  as  a  general  sub- 
ject does  not  find  a  place  in  these  books,  but  this  will  be  treated  in  a  third 
volume  to  be  written  by  the  same  authors,  thus  completing  the  treatise. 


The  Woods  Electric  Motor=Vehicle. 


By  the  courtesy  of  the  Fischer  Equipment  Company,  of  Chicago,  111.,  sole 
manufacturer  of  the  Woods  motor-vehicles.  The  Electrical  World  is  en- 
abled to  present  to  its  readers  some  interesting  facts  concerning  these  carriages. 

The  work  of  Mr.  Woods  has  been  exclusively  toward  the  production  of  fine 
artistic  carriages  in  all  the  various  styles  known  to  the  carriage  makers'  trade 
rather  than  the  mere  production  of  a  self-propelled  machine.  The  company 
is  now  ofltering  some  twenty-five  different  styles  of  vehicles  covering  the  same 
range  of  diversity  in  design  as  is  found  in  any  of  the  large  carriage  manufac- 
turers' catalogues.  The  company's  factory  is  well  equipped  for  this  class  of 
work,  and  it  manufactures  the  complete  vehicle,  including  everything  that  is 
used  in  the  building  up  of  the  carriage,  except  the  rubber  tires. 

Fig.  2  represents  the  Fischer  Company's  victoria  hansom  cob,  which  is 
equipped  with  two  3J/^-hp  motors,  and  has  sufficient  battery  capacity  to  run 
30  miles  on  one  charge.  It  is  designed  for  use  on  city  streets  and  to  run  at 
a  maximum  speed  of  12  miles  an  hour.  In  another  design  of  the  hansom  cab 
the  driver  sits  back  of  the  passengers  instead  of  at  the  front  of  the  vehicle,  as 
in  the  former  case.  The  finish  of  these  vehicles  is  said  to  be  first  class,  and 
their  manipulation  is  reduced  to  such  a  degree  of  simplicity  that  a  driver  of 
ordinary  intelligence  can  readily  learn  to  operate  them.  The  total  weight  of 
these  cabs  is  2600  pounds  each. 

The  lightest  road  buggy  built  by  the  company  is  illustrated  in  Fig.  i,  the 
total  weight  of  this  vehicle  being  but  750  pounds.  The  equipment  consists  of 
one  ij-s-hp  motor,  with  sufficient  battery  capacity  to  run  the  vehicle  25  miles 
on  one  charge  at  a  maximum  speed  of  12  miles  an  hour.  It  has  a  seating 
capacity  for  two  passengers. 


A  peculiar  feature  of  the  Woods  vehicle  is  that  wooden  wheels  and  hard-rubber 
tires  are  used  almdst  exclusively.  The  company  has  by  practical  tests  demon- 
strated to  its  own  satisfaction  that  the  latter  are  far  more  desirable  and  dura- 
ble in  many  ways  than  the  pneumatic  tires.  They  not  only  present  a  more 
graceful  appearance,  but  consume  less  power  and  are  free  from  all  the  annoy- 
ances due  to  punctures,  etc. 

In  the  control  and  operation  of  these  vehicles  it  is  said  to  be  impossible  to 
apply  the  bjake  without  first  cutting  off  the  power  from  the  motors,  and,  con- 
versely, it  is  impossible  to  apply  the  power  without  first  releasing  the  brake. 
This  result  is  accomplished  by  an  interlocking  device  between  the  brake  and 
controller.  A  separate  reversing  switch  is  used  by  which  these  vehicles  operate 
in  exactly  the  same  manner  when  running  backward  as  they  do  in  their  for- 
ward movement.  This  reversing  switch  is  provided  with  a  lock,  so  that  when 
the  key  is  removed  the  vehicle  cannot  be  operated  by  anyone  not  in  possession 


Fig.  I. — Light  Road  Buggy. 

of  the  key.  The  various  speeds  are  obtained  by  series  paralleling  the  batteries, 
and  great  pains  have  been  taken  to  secure  a  uniformity  of  discharge  of  the 
batteries  while  in  parallel.  The  contacts  and  connections  have  nearly  four 
times  the  cross  section  ordinarily  required.  On  the  light  road  bugg>',  but  one 
motor  is  used  with  a  differential  gear.  Aside  from  this  one  departure  all  of  the 
Woods  vehicles  for  hard  and  heavy  work  are  equipped  with  two  motors,  one 
being  attached  to  each  rear  wheel.  Every  provision  is  made  for  automatic 
adjustment  in  the  turning  of  comers  or  in  turning  the  vehicle  around. 

The  motors  are  built  with  ironclad  armatures  and  special  coil  windings,  which 
are  wound  before  being  placed  on  the  armature.  The  batteries  are  so  arranged 
that  they  may  be  removed  from  the  vehicle  in  order  to  replace  them  with  dupli- 
cat  sets  of  they  may  be  charged  in  situ. 

It  is  stated  that  an  absolutely  noiseless  gear  has  been  obtained  after  a  long 
series  of  experiments,  special  compositions  in  rawhide  being  used  for  the 
purpose. 

The  tightest  of  the  vehicles  manufactured  by  the  Fischer  Company  is  the 
road  wagon,  which  weighs  750  pounds  complete.  On  one  charge  of  the  bat- 
tery it  is  capable  of  covering  20  miles   at  a   maximum   speed   of   14  miles  per 


Fig.  4.— Various  Types  of  Woods  Electric  Motor-Vehicles. 
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hour.  It  requires  three  hours'  time  to  recharge  the  batteries,  of  which  there 
are  forty  cells.  The  diameter  of  both  the  front  and  back  wheels  is  the  same, 
namely,  32  inches.  It  is  capable  of  climbing  a  grade  of  5  per  cent.,  and  ac- 
cording to  data  given  out  by  the  company  it  can  be  operated  at  a  cost  of  three- 
quarters  of  a  cent  per  mile.     The  heaviest  vehicle  in  the  list  is  a  theatre  bus, 


It  is  stated  that  a  great  many  of  these  machines  are  being  used  in  some  of  the 
largest  blacksmith  shops  in  the  country,  and  are  giving  the  best  of  satisfaction. 
By  the  use  of  this  blower  it  is  possible  to  get  an  even  welding  heat  much 
quicker  and  better  than  can  be  done  by  any  other  means.  The  motors  fur- 
nished with  this  apparatus  are  of  the  induction  type,  which,  having  no  brushes, 


Fig.  2. — Victoria  Hansom  Cab  with  Driver's  Seat  in  Front. 

weighing  3500  pounds  complete,  and  is  capable  of  traveling  25  miles  on  one 
charge  of  the  forty  cells  of  battery.  It  has  motors  of  91^  horse-power  capacity, 
and  its  maximum  speed  is  8  miles  per  hour.  It  is  stated  that  this  vehicle  can 
be  operated  at  a  cost  of  four-tenths  of  one  cent  per  mile.  Between  the 
vehicles  above  referred  to  there  are  many  other  sizes  and  classes.  The  maxi- 
mum speeds  vary  between  10  and  16  miles  per  hour,  and  the  cost  of  operation 
ranges  between  the  limits  given  in  connection  with  the  two  vehicles  above  re- 
ferred to. 


An  Electric  Forge  Blower. 


The  cut  in  the  next  column  shows  an  adaptation  of  small  induction  mo- 
tors for  use  in  the  operation  of  forge  blowers.  This  is  said  to 'be  not  only  the 
cheapest,  but  also  the  best  method  of  furnishing  a  blast  for  all  sizes  of  black- 
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■mith  (orgci.  The  air  prc**Mrc  fi  Hated  lo  be  much  hravier  ihnn  tan  he  pro- 
duced  from  bellow*  or  hand  blowcr»,  and  In  addition  it  allowi  a  workman  to 
perform  at  lea»i  one-fourth  more  work,  aince  the  blatt  It  rrady  at  all  time*,  and 
it  )•  not  nccctMry  tor  him  to  giva  an/  of  hli  time  to  producing  air  prciiure. 


Electric  Forge  Blower. 


commutator  or  other  parts  requiring  adjustment  or  repair,  are  particularly 
adapted  to  this  class  of  work.  Further  information  regarding  this  apparatus 
will  be  gladly  furnished  by  the  Emerson  Electric  Manufacturing  Company, 
St.  Louis,  Mo.     This  blower  is  recommended  for  use  in  central  stations. 


Instruments    and    Methods    L'sed    in    Telluride    High=Voltage 
Power  Transmission   Heasurements.* 


APPENDIX  A. 
[Extract   from   report  of  Mr.   Mershon.] 

At  first,  all  the  measurements  of  power  were  made  in  the  low-tension  circuit. 
The  attempts  to  measure  the  power  delivered  to  the  line  by  taking  the  difference 
in  the  readings  of  the  wattmeter  in  the  low-tension  circuit  ol  the  transformers 
when  the  lines  were  on  and  when  they  were  off,  proved  worse  than  useless. 
This  was  due  to  the  fact  that  throwing  on  the  lines  distorted  the  e.  m.  f.  wave 
impressed  on  the  transformer.  As  a  result,  at  low  voltages,  readings  obtained 
in  this  way  indicated  a  negative  line  Joss,  and  it  was  only  when  the  voltage 
was  raised  to  such  a  point  that  the  line  loss  was  greater  than  the  reduction  in 
iron  loss,  due  to  the  e.  m.  f.  distortion,  that  positive  results  could  be  obtained; 
such  results  were  of  course  incorrect.  In  order  to  overcome  this,  it  was  de- 
termined to  balance  on  the  wattmeter  the  effects  of  the  iron  loss  in  one  of  the 
power  transformers  against  that  of  the  other  in  such  a  manner  that  both  trans- 
formers would  be  subject  to  the  same  e.  m.  f.  distortion,  and  the  iron  loss 
would  therefore  at  no  time  register  anything  on  the  wattmeter.  The  line  loss 
could  then  be  measured  directly.    This  was  accomplished  as  is  shown  in  Fig.  18. 

Here  the  transformer  which  supplies  the  line  is  designated  as  the  "power 
transformer,"  while  that  which  is  used  in  balancing  the  iron  loss  of  the  power 
transformer  is  called  the  "balancing  transformer."  As  was  stated  in  the 
description  of  the  transformers,  the  power  transformer  has  lour  of  its  low- 
tension  coils  in  multiple  for  receiving  power,  while  the  fifth  or  middle  low- 
tension  coil  is  independently  used  in  connection  with  llic  measuring  instru- 
ments. This  middle  coil  of  each  transformer  is  shown  in  the  sketch,  and  it  is 
through  these  coils  that  the  balancing  transformer  receives  its  voltage.  That 
is,  one-third  of  the  middle  coil  of  the  power  tiansformer  feeds  one-third  of  the 
middle  coil  of  the  balancing  transformer.  With  such  an  arrangement,  the 
balancing  transformer  receives  practically  the  same  wave  form  as  that  impressed 
upon  the  balancing  transformer,  no  matter  what  the  amount  of  wave  form  dis- 
tortion may  he.  A  is  the  field  coil  of  the  wattmeter.  It  has  two  windings, 
i  hrtiugh  one  of  them,  the  primary  winding,  passes  the  current  lo  the  power 
transformer;  thrnugh  the  other,  the  secondary  winding,  passes  the  balancing 
current- the  current  to  the  balancing  transformer.  As  these  currents  arc  in 
c.pposile  directions  in  Ihcir  rcHpcctivc  windings,  when  adjusted  to  the  proper 
values,  Ihcir  effects  on  the  ahnnt  coil  of  the  wattmeter  annul  each  other.  It  is 
evident  (hat  if  A  only  were  used,  a  balance  for  iron  loss  when  ihc  lines  were 
off  wt.uld  not  ncccHsarily  mean  a  balance  wlien  the  lines  were  tm,  because  the 
chiingc  in  current  due  to  pulling  the  liiu"»  on  wunid  cause  a  change  in  the  rr- 
neiaiur  c.  m.  f.  of  Ihc  secondary  of  the  wattmeter  field  coil,  and  eonseciuently  u 
(hangr  in  ihr  halancing  current  throtigli  thin  secondary.  The  nir  iran-.tornier  W 
JH  ilureforc  lined;  It  in  preferably,  hut  n<»t  ncecHsarily,  exactly  similar  to  Ihc 
field  coil  //.  and  NUpplicn  an  c.  ni.  f.  in  il»  Hccondary  exactly  equal  lo  and  in 
•ttcp  with  that  of  the  nccnndiiry  of  A.  TIichc  two  secondaries  arc  connected  in 
HcricH,  to  that  ihrir  c.  m.  ftt.  oppose,  and  thnniKh  them  both  Is  sent  the  hal- 
ancinK  current.  The  nccfintlnrlcfv  nf  A  and  It  arc  not  connected  directly  in 
ocries  with  the  cirriiil  eonnccting  the  midillr  ii»ili  r.f  the  pi)wer  transformer  and 
hiilnncing  IranHfornicr,  but  arc  includid  in  this  circuit  tlnuUKh  Ihr  nudium  of  a 
Hcnvn  Iraimfornicr,  C.  C  makci  pnpfiiblc  ihc  adiuHlment  oI  the  balancing  cur- 
rrni  l<»  Ihc  value  nrrc^tinry  (or  tcro  waltincler  reading  when  the  lines  are  off. 
and  il,  or  mmie  ccinivalcnl  device,  in  ncccsnary  because  o(  Ihc  impossibility  of 
securing  two  Iransfornters  wilh  exactly  the  same  iron  Io»b.  Indeed,  in  ihis  par- 
ticular cane  the  ratio  of  the  hyUcrcsis  lo  the  Foucaull  current  loss  differed 
•umcicntly  In  the  Iwo  traniformcra  lo  ncccailtalc  adding  in  ahunt  to  one  of* 


•ronlinufllion  of  paper  by  Chas.  F.  Scott,  prc»cntc(J  before  the  American 
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them  an  ohmic  resistance  which  made  up  for  the  lack  of  Foucault  current  loss 
in  it.  This  method  of  riding  power  is,  if  properly  carried  out,  a  most  admir- 
able'one,  and  has  the  advantage  that  the  instruments  to  be  handled  are  all  in 
the  low-tension  circuit.  The  balance  may  be  obtained  without  difficulty,  and 
whe;i  once  properly  obtained  holds  through  all  ranges  of  voltages  and  distor- 
tions of  wave  form.  Tests  of  this  balance  were  made  repeatedly  with  the  lines 
off,  by  varying  the  impressed  e.  m.  f.  through  wide  ranges  and  distorting  the 
e.  m.  f.  wave,  the  distortion  being  produced  by  introducing  in  series  with  the 


J 
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Fig.  18. 


power  transformer  large  amounts  of  both  resistance  and  reactance.  In  every 
case  the  balance  was  perfectly  preserved.  There  is  one  drawback,  though  not  a 
serious  one,  to  the  method  as  here  employed.  The  power  transformer,  because 
of  the  load  upon  it,  heats  up  faster  than  the  balancing  transformer,  and  the 
balance  is  in  consequence  impaired.  The  amount  of  unbalancing  is,  however, 
small,  even  for  wide  difference  of  temperature,  and  it  can  be  easily  corrected 
for  by  means  of  zero  readings  taken  before  and  after  a  set  of  observations. 
This  unbalancing,  due  to  unequal  heating,  could  be  rendered  negligible  by 
placing  the  power  transformer  and  the  balancing  transformer  in  the  same  tank 
of  oil. 

Although  in  this  case  the  balancing  transformer  was  of  the  same  size  as  the 
power  transformer,  it  may  be  much  smaller,  though  both  transformers  should 
be  worked  at  the  same  induction.  Of  course,  it  is  not  necessary  that  the  bal- 
ancing transformer  have  a  full  set  of  windings.  It  need  only  have  a  coil  suit- 
able for  receiving  e.  m.  f.  impressed  upon  it. 

The  wattmeter  actually  used  in  this  work  (shown  in  Fig.  19)  consists  of  a 
field  coil  so  mounted  that  a  Weston  wattmeter  can  be  slid  in  and  out  of  it,  and 
different  ranges  thus  obtained.  The  scale  originally  on  the  wattmeter  was 
replaced  by  one  of  equal  parts.  The  wattmeter's  own  field  coil  is  not  used  at 
all,  the  field  being  supplied  wholly  by  the  large  external  field  bobbin.  The 
voltage  impressed  upon  the  wattmeter  shunt  coil  was  at  first  obtained  from  the 
auto-transformer  above  mentioned,  but  later  it  was  obtained  directly  from  one- 
third  of  the  middle  coil  of  the  power  transformer  by  the  use  of  an  additional 
resistance  of  multiplier.  The  winding  of  the  field  bobbin  consists  of  twenty- 
seven  turns  of  a  cable  composed  of  seven  No.  8  double  cotton-covered  magnet 
wires  which  were  twisted  together  after  having  been  separately  treated  with 
"P.  &  B."  insulating  compound. 

The  wires  are  brought  out  separately  to  terminals  on  the  top  of  the  bobbin, 
and  can  be  used  singly  or  in  any  desired  series  or  multiple  combination.  They 
were,  for  this  work,  con- 
nected up  into  two  sets, 
forming  the  primary  and 
secondary  of  the  watt- 
meter coil.  The  size  of 
this  field  coil, necessitated 
by  the  size  of  the  watt- 
meter    box,     gives     it     a 


tions  are  accurate,  they  are  in  some  cases  the  results  of  conditions  differing 
widely  from  those  which  will  ordinarily  be  met  with  in  practice.  The  com- 
bined reactance  of  the  field  coil  and  the  air  transformer  at  a  frequency  of  60, 
when  passing  a  current  taken  by  a  power  transformer  supplying  the  line,  is 
2.83.  The  current  used  in  obtaining  this  figure  probably  differed  somewhat 
from  a  sine  wave.  If  the  wattmeter  were  specially  constructed  with  a  view  to 
this  work,  the  movement  being  surrounded  as  closely  as  possible  by  the  pro- 
tecting case,  the  external  field  coil  into  which  the  movement  projected  could 
be  made  small  enough  to  reduce  the  reactance  to  a  negligible  quality.  In  de- 
signing a  wattmeter  for  this  work  it  should  be  borne  in  mind  that  it  must 
measure  under  the  condition  of  a  very  small  power-factor. 

In  these  notes  the  term  "Weston  Wattmeter"  is  meant  to  include  the  field 
bobbin  of  the  wattmeter  and  the  air  transformer  used  in  connection  with  it. 

After  the  above  wattmeter  had  been  in  use  for  some  time  another  was  ob- 
tained for  use  in  the  high.-tension  circuit.  It  is  a  Thomson  inclined-coil  instru- 
ment, whose  field  coil  was  rewound  for  this  work.  In  connection  with  this 
wattmeter  are  two  external  resistances — the  one  with  a  resistance  of  1,202,300 
ohms,  for  use  in  series  with  the  shunt  circuit  of  the  wattmeter;  the  other  with 
a  resistance  of  3495  ohms  being  equal  to  that  of  the  wattmeter  shunt  circuit  , 
and  intended  for  use  in  shunt  to  the  latter,  in  which  case  the  wattmeter  shunt 
coil  receives  only  one-half  of  the  current  in  the  shunt  circuit.  When  in  use, 
the  case  of  the  wattmeter  was  connected  to  one  of  the  wattmeter  shunt 
terminals,  so  that  the  inside  and  case  of  the  wattmeter  were  always  at  the  same 
potential  and  the  case  formed  a  screen  against  any  external  electrostatic 
effects.  This  wattmeter  was  of  considerable  value  as  furnishing  a  means  of 
studying  the  effect  of  the  distortions  due  to  the  Weston  wattmeter,  and  also  to 
the  readings  at  low  frequency,  since  in  the  latter  case  it  was  necessary  to  use 
both  transformers  as  power  transformers,  which  left  nothing  for  use  as  a  bal- 
ancing transformer.  In  the  notes  this  wattmeter  is  designated  as  Thomson 
wattmeter. 

The  ammeters  used  were  two  Thomson  inclined-coil  instruments.  They  had 
a  capacity  of  one-half  and  two  and  one-half  amperes  respectively.  They  were 
put  directly  into  the  high-tension  circuit,  the  cases  being  connected  to  one 
terminal  of  the  instrument. 

The   method   of  taking  wave  forms   was  that   devised   and   published   by   the 


Fig.  19.  — Wattmeter    wnn    External    Coil,  Used    in    Tests  at 

Tblluride. 

large  reactance,  and  as  this  has  added  to  it  the  equal  reactance  of 
the  air  transformer,  the  reactance  of  the  combination  is  considerable. 
This  is  objectionable  because  of  the  consequent  distortion  of  the 
generator  e.   m.   f.  wave,  lor  though   the  results  obtained  under  these  condi- 
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Fig.  20. 


writer  (Mr.  Mershon),  in  1S91.  It  is  an  instantaneous  potentiometer  method, 
employing  a  telephone  receiver  to  indicate  a  balance.  The  connections  are 
those  shown  in  Fig.  20. 

A  C\^  the  source  of  the  alternating  e.  m.  f.,  w-hose  wave  form  is  to  be  plotted, 
S  is  a  double-pole  switch  for  reversing  the  alternating  current  terminals,  C  is 
the  usual  instantaneous  contact  device,  T  is  a  telephone  receiver.         V.  M  is  a 

d.  c.  voltmeter— in  this  case  the  Weston  laboratory  standard  R  is  a.  resistance 
along  which  the  contact  P  can  be  moved.  D  C  is  a  source  of  direct  current — 
in  this  case  a  direct-current  dynamo  feeding  the  resistance  R.  The  contact  C 
being  set  at  any  desired  point,  the  value  of  the  e.  m.  f.  at  the  instant  of  contact 
is  determined  by  moving  P  backward  or  forward  until  there  is  no  sound  in  the 
telephone  T.  The  reading  of  the  direct-current  voltmeter  V  M  gives  the  desi^^ed 
value.  The  e.  m.  i.  A  C  was  obtained  from  the  same  source  as  the  e.  m.  f. 
for  the  a.  c.  voltmeter,  i.  e.,  from  an  auto-converter  connected  across  one- 
third  of  the  middle  coil  of  the  power  transformer. 

The  indication  of  proper  speed,  or  rather  frequency,  was  obtained  from  the 
vibration  of  a  weighted  steel  wire  hung  in  front  of  the  poles  of  an  alternating 
electro-magnet  energized  by  the  machine  supplying  power.  The  wire  always 
vibrated  at  the  frequency  for  which  the  suspended  weight  was  adjusted,  and 
ceased  to  vibrate  when  there  was  any  appreciable  deviation  from  this 
frequency. 

APPENDIX  B. 

CALCULATED    CHARGING    CURRENT    TO    TWO    PARALLEL    WIRES. 
Length,   I  mile;  10,000  Volts;  Sine  Wave. 
The  charging  current  to  a  single-phase  line   i  mile  long  has  been  calculated 
from  the  formula  for  capacity  between  wires  and  on  the  assumption  that  the 

e.  m.  f.  is  a  sine  wave.  The  results  are  given  for  several  cases,  and  as  the 
\ariations  between  the  quantities  given  are  not  very  great,  intermediate  values 
c:\n  be  readily  interpolated.  The  current  varies  directly  as  the  length  of  line, 
the  voltage  and  the  frequency. 
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jFtnanctal  llntelltQence* 

THE  BOSSERT  ELECTRIC  CONSTRUCTION  COMPANY,  Utica. 
N-  Y.,  has  increased  its  capital  stock  from  $16,000  to  $75,000. 

GENERAL  ELECTRIC  DIVIDEND.— The  directors  of  the  General  Electric 
Company  on  December  2  declared  a  dividend  of  $17.50  on  the  preferred  stock. 
This  pays  up  one-half  of  the  accumulated  dividends,  leaving  yet  to  be  paid 
up  to  August,  1898,  $29  per  share.  The  unpaid  cumulative  dividends  now  ag- 
gregate $763,942.  On  October  24  last  the  directors  declared  a  distribution  of 
$ii.66J^  per  share  on  the  preferred  stock  as  reduced,  to  be  applied  on  account 
of  the  unpaid  accumulated  dividends.  This  declaration  called  for  the  pay- 
ment of  $297,640,  leaving  at  that  date  unpaid  accumulated  dividends  standing 
of  ^1,230,245.    The  second  dividend  is  payable  December  zz. 

Special  Corresponbence. 

New  York  Notes. 


HONORING  COLONEL  GRIFFIN.— A  complimentary  dinner  was  given 
for  Col.  Eugene  Griffin  at  Sherr>*'s  on  Thursday  evening  last  by  the  officers 
of  the  First  Regiment,  United  States  Volunteer  Engineers.  Several  prominent 
army  and  navy  officers  were  present. 

"WHAT  WILL  OUR  COUNTRY  SAY  OF  US?"  (A  Reverie  of  the  Army 
of  Santiago)  is  the  title  of  a  song  just  published,  the  words  and  music  of  which 
are  by  Gen.  C.  H.  Barney.  General  Barney  is  one  of  the  best-known  old- 
timers  in  the  telephone  field.  He  has  for  many  years  been  connected  with  the 
New  York  Telephone  Company,  and  was  formerly  a  member  of  the  firm  of 
Alexander,  Barney  &  Chapin.  Outside  of  its  merits  the  song  does  credit  to 
General  Barney's  patriotism. 

SPECIAL  CARS  FOR  PACKER  STUDENTS.— The  Packer  Institute  girls 
in  Brooklyn  have  received  a  special  distinction  at  the  hands  of  the  Brooklyn 
Heights  Railroad  Company,  which  ordinary  mortals  do  not  enjoy.  The  com- 
pany has  assigned  three  of  its  cars  for  their  exclusive  use  to  convey  them 
to  school.  These  cars  start  in  the  morning  from  the  Broadway  Ferry,  Fulton 
Street  and  Rcid  Avenue,  and  Flatbush  Avenue  and  Clarkson  Street.  Each  car 
carries  a  sign  reading  "Packer  Institute  Car."  It  is  stated  that  if  the  experi- 
ment is  successful  special  trolley  cars  wilt  be  assigned  for  the  use  of  scholars 
of  other  large  schools. 

MR.  ALBERT  L.  JOHNSON,  president  of  the  Nassau  Electric  Railroad 
Company,  Brooklyn  Borough,  returned  home  from  Europe  on  Saturday  night 
last  on  the  steamer  "Campania."  It  is  staled  that  Mr.  Johnson  went  to  Lon- 
don to  interest  certain  persons  in  the  project  of  establishing  a  trolley  system 
in  that  city.  He  is  encouraged  with  the  results  of  his  trip.  He  asked  the 
London  authorities  for  a  certain  privilege  to  demonstrate  what  he  could  do 
in  the  matter  of  bettering  the  means  of  intramural  travel  in  London,  and  states 
that  he  has  reason  to  believe  that  the  privilege  will  be  granted.  Mr.  Johnson 
declined  to  make  any  definite  statement  regarding  the  project,  but  promised 
to  »ay  more  on  the  subject  next  spring,  when  he  expects  to  return  to  London. 

THE  POSTAL  TELEGRAMI  BUILDING  SCORCHED.-The  fire  which 
on  Sunday  night  last  destroyed  the  five-story  building  at  the  corner  of  Broad- 
way and  U'arrcn  Street,  and  badly  damaged  the  upper  half  of  the  Home  Life 
Infturance  Company's  building,  a  modern  steel  structure,  sixteen  stories  high, 
invaded  the  three  upper  floors  of  the  Postal  Telegraph  Company's  building. 
Beyond  the  burning  out  of  a  few  window  sashes  and  a  slight  damage  by  water 
the  telegraph  company's  properly  was  not  afTectcd.  On  Monday  morning  the 
telegraph  service  was  conducted  as  utual.  .Some  of  the  reports  in  ihc  daily 
papem  gave  the  trnprention  that  the  ro<ttal  Telegraph  Company  and  ihc  Com- 
mercial Cable  Company  suffered  considerable  damage,  but  these  were  exag- 
geration!. 

TELKPIIONKS  FOR  THE  FIRE  ALARM  SEUVICE.-Thc  Fire  Depart- 
ment conlemplalen  ihe  introduction  of  a  Iclcphone  service  in  connection  with 
Ihc  fire-alarm  nignal  ityMem.  It  '\%  proposed  lo  conslilulc  every  nrr-alnrni 
box  an  emergency  iclephonr  nialion,  and  instead  of  turning  in  the  tiignaU  for 
Accond  and  third  alarmn  and  ambulance  calli  by  telegraph,  verbal  mcHxagcn 
to  fire  headnuariert  will  be  tranimilted.  According  lu  Superintendent  Black 
well,  of  the  fire  alarm  teleifraph  bureau,  each  box  will  be  provided  with  11 
irlrpbone  plug  or  twilch.  The  iicheme  contcmpla(e<i  Ihiit  every  chief  in  Ihe 
drparlmrni  «hall  t-arry  in  hii  wagon  a  ca«e  which  will  coniain  a  complrlc  tele- 
phone outfit.  •!  fire  and  findi  Ihni  ndflltion.il  rnginrN  arc 
neceMary  he  ulfil  with  ihr  box  and  Hrnd«  a  <tignnl  by 
telegraph  lo  '-'- ;'fi'>nc.  The  operator  nl  licadiiunricrH 
will  then  uiir  -  "<  with  the  chief  at  the  iccne  of  the 
fire.  The  %\v--^  l-ropo^rd  ny^lrm  contmrniU  ll  to  Ihe 
fire  commi«»iuncf.  il  \%  iiaied  ihai  each  box  can  be  equipped  for  the  telephone 
itcrvicc  at  a  cont  ol  70  cent*.  SuperinlcndenI  Dlackwcll  hat  receiird  Innlruc- 
lion*  lo  equip  the  boxev  a»  proposed. 

THE  RAPID  TRANSIT  PkOBLEM.-MeMrr.  Edward  M.  Shepard  and 
Albrrl  B.  Itoardman,  counvel  of  (he  l^apld  Tmntll  Katlroad  C'ommt««ion,  have 
Aiil.mittrd  an  r*fiini'in  on  Ihe  present  diffictilllr*  of  the  hoard,  Pre^idrni  Alex- 
;.  .acd  a  melhrtd  of  ovrrcming  lhr«e  difTirtillirit,  an 
'Jirr  with  porli'<n»  ol  tlir  opitUMO  of  the  munirl  were 
^,  >      »^!-     !»-!.(..i.(,  «rcrelary  ol  the  board.     There  In  a 
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being  as  tu  whcihcT  such  legislation  as  is  desirtrd  will  be  constitutional.  The 
counsel  is  of  the  opinion  that  there  is  no  constitutional  limitation  upon  the 
power  of  the  County  of  New  York  to  raise  money  to  build  a  tunnel  railroad,  if 
authorized  by  appropriate  legislation.  President  Orr  in  his  explanation,  states 
that  the  present  situation  with  reference  to  the  building  of  the  tunnel  railroad 
is  brought  about  by  the  inability  of  the  enlarged  city  of  New  York  to  borrow 
a  sufficient  sum  of  money  to  carry  on  the  work  in  the  manner  required  by  the 
rapid  transit  statutes,  and  the  commissioners  have  reached  the  conclusion  that 
unless  the  powers  of  the  board  are  enlarged  by  further  legislation,  it 
would  be  impossible  now,  or  for  many  years  to  come,  to  proceed  with  the  con- 
struction of  the  railroad.  Two  courses  only  appear  to  be  open  to  the  board 
in  the  prosecution  of  its  work.  These  are  a  request  for  legislation  making 
the  rapid  transit  road  an  asset  exclusively  in  the  County  of  New  York 
(Boroughs  of  Manhattan  and  the  Bronx),  and  correspondingly  making  the 
debt  incurred  for  its  construction  a  charge  exclusively  upon  the  county,  and 
a  request  for  legislation  enabling  the  Rapid  Transit  Board,  in  its  discretion,  and, 
if  for  any  reason  construction  by  the  county  is  found  to  be  impracticable,  to 
frame  and  sell  to  private  capitalists  a  charter  for  the  road.  The  only  resource 
which  is  available,  it  appears,  or  which  will  be  available  tor  many  years  to 
come,  is  the  borrowing  capacity  of  the  County  of  New  York.  The  Legislature 
could  repeal  the  provision  of  the  Greater  New  York  Charter,  making  the 
rapid  transit  road  an  asset  of  and  a  charge  upon  the  greater  city,  and  restore  " 
the  road  to  the  position  originally  intended  for  it  and  approved  by  popular 
vote,  as  being  an  asset  of  and  a  charge  solely  upon  the  Boroughs  of  Manhattan 
and  the  Bronx.  New  York  County  could  issue  its  bonds  to  provide  for  the 
cost  of  the  road.  There  is  reason  for  relieving  the  Boroughs  of  Brooklyn, 
Queens  and  Richmond  of  their  share  of  the  burden,  just  as  there  is  reason 
why  the  Boroughs  of  Manhattan  and  the  Bronx  should  exclusively  own  the 
corresponding  asset.  Municipal  construction  was  authorized  by  popular  vote 
of  the  Boroughs  of  Manhattan  and  the  Bronx.  There  has  never  been  a  popu- 
lar assent  to  such  municipal  construction  by  the  Boroughs  of  Brooklyn, 
Queens  or  Richmond,  and  Mr.  Orr  stated  it  as  his  belief  that  it  would  never 
receive  such  assent.  A  bill  to  give  the  Rapid  Transit  Board  the  power  to 
create  and  sell  a  franchise  would  be  comparatively  simple,  he  stated.  Provi- 
sions of  that  character  are  already  in  the  rapid  transit  law,  and  it  will  only  be 
necessary  for  the  new  bill  to  permit  the  Rapid  Transit  Board  to  avail  itself 
of  those  provisions,  notwithstanding  the  vote  for  municipal  construction.  This 
alternative  is  not  open  to  the  board  under  the  law  as  it  stands.  If  recourse  is 
to  be  had  to  private  capital  to  build  the  railroad  it  may  possibly  be  necessary 
to  enter  once  more  upon  the  long  and  expensive  process  of  obtaining  con- 
sents of  property  holders  (or  the  substituted  consent  of  the  court)  as  well  as 
the  consent  of  the  municipal  authorities.  Moreover,  the  adoption  of  this  latter 
alternative  would  involve  the  abandonment  of  the  entire  plan  of  municipal  con- 
struction and  the  relinquishment  of  the  great  benefit  which  would  accrue  to 
this  county  from  the  ownership  of  the  road.  Mr.  Orr  stated  that  he  was  op- 
posed to  it  personally  unless  it  shall  prove  impossible  to  obtain  the  needed  re- 
lief in  any  other  manner. 

THE  FINAL  REPORT  of  the  president  to  the  board  of  directors  of  the 
Edison  Electric  Illuminating  Company,  of  Brooklyn,  which  was  presented  on 
November  8,  is  an  extremely  interesting  document.  It  gives  the  history  of  the 
company  from  its  inception  down  to  the  recent  date  when  it  was  absorbed  by 
the  Kings  County  Electric  Light  &  Power  Company.  The  company  was  in- 
corporated on  March  8,  1887.  In  that  year  electric  lighting  had  already  made 
some  progress.  Arc  lighting  had  been  introduced  for  street  lighting  in  Brook- 
lyn for  several  years,  but  incandescent  lighting  had  not  yet  attained  a  foot- 
ing in  the  city,  nor  generally  elsewhere  except  in  a  few  of  the  large  cities. 
At  the  meeting  of  Ihc  directors  on  November  20,  1888,  the  executive  commit- 
tee was  authorized  to  proceed  with  plans  for  the  erection  of  a  power  station 
and  begin  the  laying  of  conduits  in  the  streets.  Work  on  the  Pearl  Street  sta- 
tion, which  was  the  first  one  established  by  the  company,  was  begun  at  the 
opening  of  Ihc  spring  of  1889.  This  station  had  a  capacity  of  3600  horse- 
power, its  equipment  consisting  of  four  boilers  and  engines,  with  eight  dy- 
namos and  complete  electrical  apparatus  therefor,  for  supplying  electrical 
current  for  light  and  power  throughout  an  underground  system  covering  n 
radius  of  a  mile  about  the  station.  This  slntion  forms  a  part  of  the  present 
Pearl  Street  .station,  and  at  the  lime  of  its  election  was  thought  to  be  nlmoiit 
a  model  one  for  the  busincHS.  But  with  Ihe  new  year,  1890,  the  company,  under 
Ihc  inspiration  of  Mr.  William  S.  Barslow,  began  lo  install  a  new  arc  light 
which  was  under  Ihe  control  of  the  user,  and  offered  advantages  over  the 
old  style  ore  light.  During  that  year  .SQO  »rc  ligbU  were  installed  by  the 
company  as  well  as  156  horsepower  of  motors,  while  the  incandescent  lights 
were  increased  in  number  to  17.356.  The  stockholders  then  atilhorired  nn  in- 
crease ol  stock  lo  $i.50o,ocHi  and  of  $500,000  in  bonds,  with  Ihc  proceeds  of 
which  Iwo.  more  engines  were  infttallcd  in  the  station  with  the  nceonipanying 
dynamos  iind  electrical  apparatus,  while  a  new  dinirict  ol  service  was  formed. 
In  Ihc  year  iH<ii  n  great  increase  of  bunincss  and  progress  was  made  and 
the  Lrxington  Avennr  wtatinn  wnn  built  and  ecjuipped.  It  was  at  this  time 
that  Ihe  company  began  paying  dividends,  beginning  wilh  July  ol  that  year, 
al  Ihe  rote  nl  a  per  cent,  per  annum.  In  iSyj  the  lines  were  extended  into 
Ihe  lUstern  DislricI  ol  ihr  cily,  and  a  power  slalir)n  was  erected  in  GwinnctI 
Sirecl.  This  slalion  was  equtpprd  wilh  maehinrry  of  Ihc  latest  design,  and  the 
wires  were  tnid  underground  Ihroiigh  ihe  principal  sirerts.  Al  Ihc  close  of 
Ihc  year  Ihc  company  had  connect rd  Ihe  rtiiiivulrni  of  75,450  i6cp  lamps. 
'Ilie  rrcripls  wnrrnnlrd  Ihe  ini  rranr  of  dividends  lo  5  per  cent.  The  new 
Kaslern  Dislrirt  station  was  notable  (or  the  in(ro<luition  of  the  Motrin  or 
Climax  vertical  bnilrrs  and  the  Iriple  con<lcn*ing  upright  rngincs.  Kxlrnsions 
rnnlinurd  through  lH«.l,  and  Ihc  rapilal  slock  was  auain  inrrrased  by  i.ooo.ooo. 
The   Pearl  Street  station  was  enlarged  and  equipped  with  the  latest  machinery, 
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and  the  Lexington  Avenue  plant  was  practically  rebuilt.  In  1894  the  company 
entered  the  Held  of  street  lighting,  which  was  a  new  one  for  a  low-tension  com- 
pany. To  supply  the  demand  thus  increased  by  the  street-lighting  service 
two  more  vertical  engines  of  1500  horse-power  each  were  erected  in  the  Pearl 
Street  station.  In  1895  the  Citizens'  Electric  Illuminating  Company  was  pur- 
chased, its  entire  capital  stock  of  5000  shares  at  $100  each  being  paid  for  at  the 
rate'of  $175,  or  a  total  of  $875,000.  The  Citizens'  Company  was  a  high-tension 
overhead-wire  system,  with  a  valuable  franchise,  covering  all  the  city  except 
those  wards  known  as  Eastern  District  wards,  which  were  supplied  by  the 
Municipal  Electric  Light  Company.  To  provide  for  the  purchase  of  the  Citi- 
zens' Company  the  capital  stock  of  the  Edison  Company  was  increased  $750,000 
and  the  bonds  by  $500,000.  The  lamp  connections  had  increased  to  an  equiva- 
lent of  154,523  i6-cp  lamps,  and  the  service,  both  public  and  commercial,  had 
been  vastly  improved.  The  report  then  refers  to  the  imposition  of  "very  seri- 
ous and  unreasonable  taxes"  on  its  property  by  the  city  assessors  in  1895, 
but  through  the  efforts  of  its  counsel  a  reduction  of  the  assessment  for  per- 
sonal tax  from  $1,070,000  to  $375,000  was  effected.  This  contest,  the  report 
states,  has  arisen  each  year  since,  but  the  interests  of  the  company  have  been 
very  successfully  championed.  The  steps  that  led  to  the  building  of  the  Union 
Station  at  Bay  Ridge,  which  was  described  and  illustrated  in  The  Electrical 
World  of  December  3,  1898,  are  recited  by  the  president  in  his  report.  This 
station  is  represented  to  be  the  most  advanced  electric  lighting  station  on  the 
continent,  and  is,  in  the  words  of  the  president,  "a  monument  to  the  genius 
as  well  as  as  the  engineering  ability  of  our  general  superintendent,  Mr.  Wil- 
liam Slocum  Barstow."  The  new  station,  the  report  states,  is  built  on  a  scale 
likely  to  fully  supply  all  the  electric  current  needed  for  light  and  power  within 
the  city  for  many  years.  The  recent  negotiations  and  final  consummation  of 
the  consolidation  of  the  Edhon  Company  and  the  Kings  County  Electric  Light 
&  Power  Company  are  briefly  reviewed,  and  in  conclusion  the  report  con- 
gratulates the  directors  on  the  character  of  the  employees  in  the  service  of 
the  company  and  compliments  many  of  them  by  name  for  their  ability  and 
faithful  devotion  to  the  company's  interests. 


New  England  Notes. 


MR.  PERCY  HODGES,  late  of  the  General  Electric  Company,  is  now  as- 
sociated with  C.  S.  Knowles,  Boston,  in  the  railway  department. 

MR.  J.  HENRY  HALLBERG.  of  Peabody,  Mass.,  was  united  in  marriage 
at  Salem,  Mass.,  November  16  to  Miss  Mary  Ellen  Daley,  an  accomplished 
young  lady  of  that  city.  Our  congratulatipns  and  best  wishes  attend  the 
happy  couple.  Mr.  Hallberg  is  well  known  through  his  connection  with  the 
Standard  Thermometer  &  Electric  Company,  of  Peabody.  He  is  the  designer 
of  the  Upton  Midget  enclosed  arc  lamp. 

MR.  JOHN  S.  KEENAN,  of  the  Bibber-White  Company,  Boston,  well 
known  in  electrical  circles,  has  resumed  active  service  with  the  company.  Mr. 
Keenan  has  long  been  a  member  of  the  First  Massachusetts  Heavy  Artillery, 
U.  S,  v.,  with  the  rank  of  lieutenant  and  quartermaster.  At  the  outbreak  of 
the  war  with  Spain  this  regiment  was  the  first  to  respond  for  active  service, 
and  Lieutenant  Keenan  has,  of  course,  been  with  it.  He  was  most  heartily 
welcomed  on  his  return  to  business. 

THE  K.  &  W.  COMPANY,  Pittsfield.  Mass.,  has  never  been  so  busy  as  at 
the  present  time,  and  the  increased  facilities  afforded  in  its  new  factory  are 
genuinely  appreciated,  not  only  by  the  company,  but  also  by  the  electrical 
trade  generally,  which  accords  to  the  specialties  of  this  company  exceptionally 
liberal  recognition.  The  '"Hardy"  incandescent  lamps  continue  to  grow  in 
popularity  and  demand,  and  the  numerous  repeat  orders  received  are  the  best 
possible  indorsement  of  them.  Other  specialties  of  the  company,  such  as  com- 
posite dynamo  brushes,  hanger  boards,  spark  arresters  and  commutator  com- 
pound, are  also  in  great  demand.  First-class  goods  and  first-class  management 
always  bring  custom,  and  this  is  precisely  what  the  K.  &  W.  Company  may 
honestly  claim. 

AN  IMPROVEMENT  IN  ELECTRIC  SMELTING  APPAR.\TUS.— A 
further  detail  in  the  system  of  heating  metals  by  means  of  an  arc  crossing  a  hy- 
drogen envelope  in  a  liquid  bath,  the  invention  of  Geo.  D.  Burton,  has  been  cov- 
ered in  patent  No.  615,136,  issued  November  29,  1898.  This  describes  an  ar- 
rangement for  heating  simultaneously  two  bars  which  it  may  be  desired  to 
weld  or  braze  together.  One  piece,  as  usual,  is  connected  to  one  terminal  of 
the  circuit,  its  end  being  immersed  in  the  bath  suitably  connected  with  the 
positive  pole  of  a  direct-current  source,  the  other  piece  being  also  immersed 
within  the  bath  and  brought  sufficiently  close  to  the  one  that  the  current 
passes  to  it  and  forms  about  it  a  gaseous  envelope  subject  to  the  arc.  heating 
the  two  simultaneously. 

REPORT  OF  THE  WEST  END  STREET  RAILWAY  COMPANY'S 
BUSINESS.— The  Boston  Elevated  Railway  Company,  lessee  of  the  West  End 
Street  Railway,  has  made  its  report  of  earnings  and  expenditures  of  the  West 
End  Company.  The  statement  shows  for  the  year  ended  September  30  a  total 
surplus,  after  charges  and  dividends  were  deducted,  of  $^14,077,  compared  with 
the  surplus  of  $431,572  in  1897.  The  gross  receipts  were  $9»i79.o96,  against 
$8,719,031  last  year;  operating  expenses,  $6,566,584,  against  $6,213,708  last  year; 
net  earnings,  $2,690,668,  against  $2,505,323  last  year.  During  the  year  there  were 
carried  181.321,295  passengL-rs,  an  increase  of  over  9,000,000.  The  car  miles  run 
were  32,209,150,  and  the  average  number  of  persons  employed  was  5328.  The 
annual  meeting  of  the  stockholders  of  the  West  End  Street  Railway  Company 
was  held  at  101  Milk  Street  on  November  22.  President  Samuel  Little  sub- 
mitted a  brief  financial  statement  for  the  year  ended  September  30.  The  stock- 
holders voted  to  amend  the  by-laws  so  as  to  take  from  the  directors  the  power 
of  appointing  unnecessary  operating  officials,  and  also  to  take  from  them  the 
power  of  acting  upon  and  declaring  dividends.  The  old  board  of  directors 
was  re-elected. 


Buffalo  and  Niagara  Falls  Notes. 


THE  BUFFALO  STREET  RAILWAY  COMPANY  has  just  laid  a  long  line 
of  subways   down   Main   and   out    Perry   Streets  for   the   accommodation   of   its 

feed  wires. 

THE  CITY  of  North  Tonawanda  is  engaged  in  exacting  from  the  Niagara 
Power  Company  the  payment  of  2J-4  per  t:ent.  of  its  gross  earnings  to  the  city 
for  the  franchise  it  is  seeking  there.  The  company  demurs,  but  will  no  doubt 
accept  the  terms.  It  is  also  insisted  that  less  shall  be  charged  for  the  current 
than  is  paid  in  Buffalo. 

THE  RAPID  extension  of  the  use  of  Niagara  power  for  lighting  Buffalo 
streets  is  a  good  deal  handicapped  by  the  lack  of  cable.  As  fast  as  that  can  be 
obtained  for  the  conduits  the  street  lights  will  be  changed  over  to  the  Niagara 
system.  So  far  the  use  of  the  Niagara  current  in  this  capacity  has  hardly  passed 
the  stage  of  experiment,  though  no  serious  hitch  has  been  reported. 

THE  BUFFALO,  TONAWANDA  &  NIAGAR.\  FALLS  trolley  line,  the 
oldest  one  connecting  Buffalo  and  Tonawanda,  and  usually  called  the  Smith 
line,  is  to  give  up  its  power  house  and  use  the  current  from  Niagara  Falls. 
The  contract  is  made,  and  it  is  said  that  about  $25  a  horse-power  is  to  be  paid. 
It  will  be  some  time  before  the  change  can  be  made,  as  the  unfinished  trans- 
former house  will  be  needed.    This  will  not  be  done  till  late  next  month. 


Indiana  Notes. 


THE  INDEPENDENT  TELEPHONE  COMPANY  of  Indianapohs  will 
begin  service  on  January  i,  1899. 

THE  PEOPLE  of  Richmond  are  rejoiced  over  the  proposed  line  of  electric 
railway  to  connect  that  city  with  Indianapolis.  The  right  of  way  has  been 
secured. 

THE  BOARD  OF  COUNTY  COMMISSIONERS  of  Hancock  County  has 
granted  Charles  L.  Henry  a  franchise  to  build  an  electric  railroad  from  Green- 
field to  Indianapolis. 

THE  INDIANAPOLIS  LONG-DISTANCE  TELEPHONE  COMPANY 
has  contracted  to  extend  its  line  to  Nashville.  This  is  the  first  company  to 
penetrate  the  wilds  of  Brown  County,  the  only  county  in  Indiana  without  a 
railroad. 

MR.  NATHAN  MORRIS  and  other  Indianapolis  capitalists  are  seeking  a 
right  of  way  for  an  electric  railway  along  the  public  highway  between  Ander- 
son and  Ingalls,  a  distance  of  12  miles.  They  say  the  line  will  then  be  con- 
tinued to  Indianapolis,  36  miles.    The  petition  will   be  granted, 

FARMERS  of  Indiana  are  generally  supplied  with  telephone  service.  Their 
residences  are  connected  with  those  of  their  neighbors  and  with  country  towns 
and  cities.  "I  sat  under  my  own  vine  and  fig  tree  and  received  the  election 
news,"  said  an  old  farmer  of  Montgomery  County.  "More,  I  ordered  my 
insurance  renewed  at  11  o'clock  of  the  day  of  its  expiration.  Had  I  been  com- 
pelled to  make  the  trip  to  town  I  would  have  been  without  insurance  for 
several  hours,"   said  he. 

THE  BOARD  OF  COUNTY  COMMISSIONERS  of  Marion  County,  sitting 
at  Indianapolis,  are  kept  busy  hearing  applications  from  rival  companies  seeking 
right  of  way  for  electric  railroads  between  Indianapolis  and  other  cities  of  the 
State.  The  interest  manifested  in  this  particular  indicate  that  the  day  is  near  at 
hand  when  nearly  all  the  Indiana  cities  and  towns  of  any  importance  will  be 
connected  by  electric  roads.  The  gas-belt  line  recently  opened  between  Ander- 
son and  Alexandria  is  being  operated  with  marked  success,  and  a  movement 
is  on  foot  to  connect  all  the  cities  in  the  gas  belt  and  then  build  a  connecting 
line  to  Indianapolis.  There  are  also  lines  projected  in  northern  and  southern 
Indiana,  and  the  year  1S99  promises  to  be  a  red-letter  year  in  the  construction 
of  electric  railways  in  this  State. 

THE  NATIONAL  MUNICIPAL  LEAGUE  conference  was  held  at  Indian- 
apolis, the  first  session  beginning  on  November  30.  Delegates  were  in  attend- 
ance from  various  parts  of  the  country.  A  special  committee  made  a  report 
on  an  ideal  American  municipal  charter.  On  the  subject  of  franchise  grants 
the  report  reads  as  follows:  "Careful  constitutional  provisions  have  been  pro- 
mulgated as  to  the  method  of  granting  franchises.  That  such  franchises  should 
only  be  granted  for  a  limited  period  is  a  principle  that  has  now  received  very 
general  acceptance.  The  application  of  this  principle  is  of  peculiar  importance 
in  a  country  like  the  U^nited  States,  where  the  legislative  authority  is  restricted 
by  the  constitutional  guarantees  to  vested  rights.  With  us  the  grant  of  a 
valuable  franchise  for  an  indefinite  period  is,  in  fact,  if  not  in  law,  irrevocable. 
The  enormous  value  of  such  a  franchise  makes  it  practically  impossible  for  a 
city  to  repurchase  it  without  seriously  impairing  its  finances.  The-iend  which 
the  committee  has  had  in  view  has  been  to  make  the  franchise  grant  in  the 
nature  of  a  lease  for  a  short  term,  at  the  expiration  of  which  the  city  as  lessor 
enters  into  possession.  The  limits  of  the  lease  have  been  fixed  at  twenty-one 
years,  a  term  amply  sufficient  to  offer  all  necessary  inducement  to  private  cor- 
porations." The  document  provides  for  compulsory  public  accounting  of  all 
grantees  of  franchises.  The  conference  and  the  report  of  the  comriiittee  is  at- 
tracting wide  attention.  The  various  provisions  of  the  report  are  especially 
interesting  and  of  concern  to  managers  of  private  corporations,  such  as  electric 
street  railays,  water,  light  and  gas  companies. 


Wisconsin  Notes. 


NIAGARA  ELECTKIC  I'OWICU  hits  bicn  in  use  at  tlic  Curliss  iiiiill  house 
in  Buffalo  some  days,  and  is  reported  to  be  entirely  satisfactory  to  all  con- 
cerned. 


TIIK  JANESVILLE  TELEPHONE  COMPANY  was  recently  organized 
by  a  number  of  business  men  of  that  city,  and  a  complete  exchange  is  to  be 
put  in. 

THE  MILWAUKEE  ELECTRIC  RAILWAY  &  LIGHT  COMPANY  now 
has  in  active  operation  about  175  miles  of  electric  road  in  Milwaukee  and  to  its 
immediate  suburbs.  Hy  the  close  of  the  present  year  the  company  will  have 
expended  for  impruvenients.  completed  or  arranged  for,  considerably  over 
$1,000,000. 

SOME   TIME    Act.)    the    Wisconsin   Telephone   Company   made   application 
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to  the  city  of  Marshfield,  Wis.,  for  a  franchise  to  build  a  long-distance  line 
through  the  city.  It  was  refused,  but  went  ahead  and  put  up  poles,  which 
were  cut  down  under  the  mayor's  orders.  The  company  recently  put  poles 
up  again,  which  have  also  been  cut  down. 

BY  THE  TIME  the  Superior  Rapid  Transit  Company,  of  West  Superior, 
Wis.,  completes  the  work  of  replacing  the  present  narrow-gauge  railway  sys- 
tem with  the  new  standard  gauge  and  rolling  stock  it  will  have  expended 
about  $350,000,  this  including  the  laying  of  the  tracks,  material,  labor  and 
new  rolling  stock.  Cars  now  run  from  any  point  in  Duluth  to  West  Superior, 
and  the  new  interstate  service  will  be  inaugurated  in  the  near  future. 


St.  Louis  Notes. 


THE  BOARD  OF  PUBLIC  IMPROVEMEXTS  will  submit  another  light- 
ing bill  to  the  City  Council  next  week  if  the  city  counselor  decides  that  a 
measure  similar  to  one  formerly  defeated  can  be  reintroduced.  The  new  bill 
is  to  provide  for  a  five-year  contract,  and  is  to  include  public  buildings. 

THE  PEOPLE'S  RAILWAY  COMPANY  was  granted  an  appea(  to  the 
Supreme  Court  this  week.  The  appeal  was  made  as  a  result  of  the  decision 
rendered  by  Judge  Wood  in  the  case  of  L.  M.  Rumsey  against  the  People's 
Railway  Company.  Judge  Wood,  in  his  decision,  ordered  a  foreclosure  sale  of 
the  company. 

SUPERINTENDENT  OF  FIRE  AND  POLICE  TELEGRAPH  Silas  J. 
Benedict  opened  bids  for  bur>ing  the  city's  wires,  on  Monday,  November  38. 
Only  two  bids  were  received — the  Southern  Electrical  Supply  Company,  $13,618, 
and  the  Western  Electric  Company,  $14,190.  The  Standard  Underground  Com- 
pany submitted  an  explanation  as  to  why  it  did  not  bid.  "The  specifications 
are  too  arduous,"  it  said.  The  bids  will  be  submitted  to  the  comptroller,  who 
will  award  the  contract  to  the  lowest  bidder.      * 


Pacific  Coast  Notes, 


THE  FALLEK  TELEPHONE  &  AUTOMATIC  SWITCH  COMPANY,  of 
San  Francisco,  was  recently  incorporated,  with  a  capital  stock  of  $100,000. 
The  directors  of  the  company  are  A.  K.  Andriano,  W.  T.  Hess,  Jr.,  Nathan 
Fallek  and  I.  Harris. 

THE  SOUTHERN  CALIFORNIA  POWER  COMPANY,  after  vexatious 
delays  of  long  duration,  is  ready  to  transmit  electricity  at  33,000  volts  a  dis- 
tance of  80  miles  to  Los  Angeles,  Cal.  This  water-power  plant,  which  cost 
$500,000,  has  been  two  years  in  building.  This  transmission  is  said  to  be  the 
longest  in  the  world.  There  are  3^2  miles  of  tunnels  through  granite  moun- 
tains and  2  miles  of  flumes-  Water  is  turned  into  the  four  water-wheels,  directly 
connected  to  the  generators,  at  the  pressure  of  310  pounds  to  the  square  inch. 

THE  UNION  IRON  WORKS  COMPANY,  San  Francisco,  successfully 
launched  the  battleship  "Wisconsin"  on  November  26.  Electricity  will  be  used 
to  operate  incandescent  lamps,  four  large  searchlights,  two  large  turrets,  the 
ammunition  hoists  and  the  powerful  fan  blowers  for  the  elaborate  ventilating 
system.  It  is  understood  that  there  will  be  eight  generators,  each  operated  by 
a  Union  Iron  Works  vertical  compound  engine,  directly  connected.  Four  of 
the  generators  will  be  built  by  the  electric  department  of  the  Union  Iron 
Works  and  the  remaining  four  will  be  supplied  by  the  General  Electric  Com- 
pany, in  connection  with  its  contract  to  install  the  apparatus  for  electrical 
operation  of  the  turrets.  The  "Wisconsin's"  displacement  is  11,5-25  tons, 
I,  H.  P.,  10,000  at  120  r.  p.  m. ;  probable  speed,  itYz  knots.  She  has  eighty 
auxiliary  engines. 

THE  PELTON  WATER  WHEEL  COMPANY,  San  Francisco,  recently 
closed  contracts  lo  build  the  following:  Two  Pclton  wheels  direct  connected 
10  i8r>-kw  generator,  for  Standard  Consolidated  Mining  Company,  Bodie,  Cal.; 
Pellon  wheel  direct  connected  to  dynamo  for  lighting  mill  of  St.  Gothard 
Mining  Company,  North  Columbia.  Cal.;  a  j-foot  Pelton  wheel  for  driving 
electric  lighting  generator  lor  the  London  &  British  Columbia  Gold  Fields 
Company,  Ltd.;  wheel  and  generator,  direct  connected,  for  lighting  mill  of  the 
William  Hamilton  Manufacturing  Company,  Vancouver,  B.  C;  three  Pelton 
whcelft,  (or  Ihc  mill  and  electric  plant  for  Lyndluirst  Gold  Fields  Cumpany, 
Ltd,;  three  wheels  for  a  mining  plant  in  New  South  Wales,  Australia;  four 
I'clion  wheels.  3000  feet  of  pipe,  etc.,  for  a  sugar  mill  near  Tepee,  Mexico; 
wheel  for  drivinK  sugar  mill  of  Hakalau  Plantation,  Hawaiian  Islands;  15-fout 
wheel, 'direct  conncclcd  lo  zoodip  Hand  compressor,  (or  the  GaHton  Ridge  Min- 
ing Company.  Granitcvillc.  Cal. 


Canadian  Notes. 


'  I)  ANO  DJCKSON,  of  Hamillon,  Ont.,  are  ap- 

Mirr   fur   an   act   lo  incorporate   the    Mtimillon    & 

''f   ihc   promolcr<i   '\%   to   build   a   line 

'id  to  extend  it  lo  Ihc  villtige  o(  Sel- 

:>K      I     .'tJi  iM    iTi  ....MM   i.i>i>^.i>    II  iM.   project  goes  through. 
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THE  SOUTH  SHORE,  at  the  Lachine  Rapids,  Quebec  Province,  will  soon 
be  able  to  boast  of  hydraulic  works  similar  to  those  on  the  north  shore  of  the 
rapids,  which  belong  to  the  Lachine  Hydraulic  &  Power  Company.  A  com- 
pany has  been  formed  composed  of  Canadians  and  New  York  capitalists. 
Work  is  expected  to  begin  next  spring,  the  promoters  of  the  company  intending 
to  study  during  the  coming  winter  the  effect  of  the  frazil  ice  in  the  chutes  of 
the  Lachine  Power  Company  dam.  To  obtain  the  required  fall  the  new  com- 
pany will  have  to  dam  Isle  du  Diable  to  the  mainland,  at  the  head  of  the 
rapids,  and  lower,  from  the  same  island  to  Isle  du  Paquette. 

THE  TOWN  CLERK  of  Niagara  Fails,  in  a  letter  to  the  press,  says  that  the 
amount  of  power  developed  at  Niagara  Falls,  Ontario,  is  being  misrepresented 
in  the  statement  that  50,000  horse-power  is  now  developed  and  available  for 
use,  and  that  there  is  no  demand  therefor.  The  facts  are  as  follows:  By  an 
arrangement  with  the  Niagara  Falls,  Park  &  River  Railway  two  dynamos  of 
500  horse-power  each  are  placed  in  position  and  driven  by  a  water  wheel  in 
the  railway  company's  pit.  These  two  furnish  750  electrical  horse-power  at  the 
distance  of  lYz  to  2  miles,  where  it  is  being  utilized.  Of  the  said  amount  250 
horse-power  or  more  has  already  been  contracted  for  by  the  Niagara  Falls 
Electric  Light  &  Power  Company,  200  by  the  Carborundum  Company,  and 
100  by  the  Carmelite  Monastery,  so  there  is  actually  a  very  small  amount,  if 
any,  now  for  sale. 
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French  Notes. 


TRACTION  ENGINES  AND  AUTOMOBILES.— There  will  be  a  traction 
engine  and  automobile  show  next  year  at  Ghent  in  connection  with  the  Pro- 
vincial Fair.  Traction  machines  will  very  likely  replace  horses  in  the  pro- 
pelling of  life-saving  machines — fire  engines,  ladders,  reels,  fire-escapes,  etc. — 
and  they  must  be  built  so  as  to  be  able  to  start  at  a  moment's  notice.  Also 
the  cost  of  energy  for  operatioru  must  not  be  excessive.  The  competition  will 
comprise  two  classes,  one  for  vehicles  having  a  load  capacity  of  5500  pounds 
over  and  above  their  own  weight,  the  other  having  a  load  capacity  of  11,000 
pounds.  A  speed  of  12  miles  per  hour  on  a  level  and  2^2  miles  per  hour  on 
,  an  8  per  cent,  grade,  under  full  load,  will  be  required.  The  machines  which 
are  exhibited  will  be  put  through  a  series  of  thorough  tests,  and  the  results 
will  be  published  in  detail.  This  is  the  first  competition  of  its  kind  to  take 
place  in  Belgium. 

NATIONAL  CONSERVATORY  OF  ARTS  AND  CRAFTS.— Inuring  1898- 
99  the  free  lecture  courses  at  the  National  Conservatory  of  Arts  and  Crafts 
will  include  a  course  in  applied  physics,  to  be  conducted  by  Prof.  M.  J. 
Viole,  who  will  treat  the  following  subjects  under  the  head  of  electricity: 
Fundamental  law's  of  electrical  and  magnetic  phenomena;  measuring  instru- 
ments; generators,  accumulators  and  transformers;  transmission  of  power; 
telegraphy;  telephony;  electrical  oscillation;  lighting,  and  electroplating.  Prof. 
M.  Marcel  Deprez  will  also  lecture  on  industrial  electricity,  covering  the  fol- 
lowing subjects:  Study  of  the  fundamental  laws  of  electricity  considered  from 
the  point  of  view  of  their  industrial  applications;  laws  governing  the  transmis- 
sion of  electrical  energy  in  all  its  forms;  instruments  for  measuring  electrical 
quantities;  general  theory  of  generating  machinery  for  the  conversion  of  me- 
chanical energy  into  electrical  energy,  aud  vice  versa. 

ELECTRIC  TRACTION  IN  PAR,IS.— Tuesday,  October  8,  saw  the  com- 
pletion of  the  first  2-cent  fare  clcclrit  tramway  line  of  Paris.  The  Southern 
Tramways  Company  or  Paris  Tramway  Company  is  now  operating  its  Bastille- 
Charenton  line  partly  by  overhead  trolley  and  partly  by  underground 
trolley,  which  wa.s  permitted  as  an  experiment  by  the  Municipal 
Council  acting  in  accord  with  the  General  Council  of  the  Seine. 
Judging  from  the  simplicity  and  good  appearance  of  the  whole 
construction,  there  is  ground  for  hoping  that  the  company  will  soon  sec  its 
way  to  changing  over  ifs  other  lines,  to  the  great  benefit  of  the  public.  Travel 
will  be  much  more  rapid,  and  the  great  number  of  cars  which  it  becomes  pos- 
sible to  operate  will  reduce  the  time  spent  in  waiting.  Moreover,  the  poles 
which  support  the  wires  can  be  used  in  the  poorly  lighted  suburban  districts 
as  arc  light  standards.  The  Avenue  Uaumesnil  presents  a  good  object  lesson 
in  the  advantages  of  the  new  system.  All  the  construction  work  on  this  line 
has  been  carried  through  by  the  French  'J'honibon.llouslon  Company. 

ELECTRICITY  IN  THE  NAVY.— The  Minister  of  the  Navy  has  estab- 
lished a  new  branch  of  the  servicc#to  consist  of  officers  specially  educated  in 
electricity.  These  men  will  be  drawn  from  among  the  non-eommissioncd  of- 
ficers wlio  graduate  from  the  torpedo  service  school  at  Toulon,  and  who  make 
application  for  the  position,  due  rcg;ird  being  paid  lo  Iheir  relative  standing 
at  the  lime  of  graduation.  The  onieer.i  selected  will  lake  the  ouirsc  given  at 
Ihe  Advanced  School  of  Eleclricily  of  Paris,  and  will  he  required  to  pass  a 
special  ex.'iniin:ition.  The  successful  candidates  will  be  eligible  to  the  following 
appoinlMients;  l'"irsl,  when  a  sunicient  number  have  been  gratlu.lled  to  per- 
inil  il,  there  will  lie  Ihe  position  o(  electrical  oflicer  on  board  all  war  ships 
having  much  electrical  apparatus.  Second,  electrical  uftic^er  atiaclied  lo  newly, 
built  vesscin  under  ci|uipmenl.  These  oflieers  will  be  carried  on  the  depart- 
ment of  harbor  defense.  Third,  each  of  Ihc  five  scaporls  will  furnish  a  position 
aa  adjutant  lo  the  director  of  the  KUhinarinc  defenses;  the  ineumbeni  will  have 
charge  of  •pccini  cxpcriincnts  involving  Ihe  use  of  electricity,  will  serve  on  the 
cumminiilona  appointed  lo  lc»l  new  ships  iniil  will  superintend  the  lighting 
plant  of  Ihc  arsenal,  etc.  Fourth,  therV  will  be  positions  in  Ihc  central  tor- 
pedo and  eirclrieal  service  at  Pari».  Filth,  a  position  as  adjutant  to  the  vice- 
ndniirul  prrstdin((  over  the  hoard  of  work*.  The  last  two  positions  will  be  open 
only  lo  uDierrs  who  have  nhciidy  held  positions  in  their  special  line  of  work, 
cxeeplinii  where  lliey  arc  appoinled  to  u  coinniand  or  are  detailed  on  special 
duly.    Thc«c  officcm  con  be  appointed  only  lo  eleetrical  duties. 

KKECTKICITV  SV\'\.\V.\i  Til  1  KAI  NS.--The  Orleans  Railway  Com- 
pany aent  a  Imdy  ol  enKiiicers  lo  Atnrricn  Ian!  sprinK  lo  study  the  appllcnlions 
nf  eleclricily  in  ImulinB  heavy  Iralim,  with  a  view  tu  introducing  soinrlhinK 
nimilar  nn  the  new  line  helween  the  I'lare  Walhiiherl  anil  Ihe  Qinii  d'Orsay  at 
Porii.  On  iheir  relurn  Ihrne  Krnllenien  nave  nut  for  pnhlicalhiii  Ihe  (ollowing 
conclusions;  "Allhonuh  the  appliealinns  of  eleclricily  to  heavy  traction  arc 
not  yet  very  numctuui  In  Ihc  United  Stnlci,  existing  plants  deinonsliaie  eon. 
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clusively  that  tliere^are  no  technical  difficulties  to  prevent  its  use  over  rela- 
tively short  distances.  Existing  stations  are  producing  enormous  volumes  of 
electrical  energy  for  railway  purposes  at  very  reasonable  costs.  There  are 
numerous  cases  of  feeders  carrying  loads  quite  equal  to  anything  which  would 
be  required  for  a  heavy  train  service,  and  notably  at  Buffalo  there  is  a  case 
of  transmission  of  energy  over  a  distance  of  22  miles.  The  practicability  of 
the  method  of  taking  current  from  a  continuous  conductor,  either  overhead 
or  on  tlie  ground,  by  means  of  a  sliding  contact,  is  well  proven.  The  elevated 
railway  of  Chicago  (trains  weighing  loS  tons  and  running  on  two-minute  head- 
way) uses  a  third  rail,  supported  on  paraffined  wooden  blocks,  showing  that 
the  third  rail  is  all-sufficient  for  power  distribution  to  trains  under  the  most 
crowded  conditions.  Finally,  the  electric  traction  machine,  whether  a  locomo- 
tive or  car  fitted  with  its  own  motors,  has  been  evolved  to  standard  condi- 
tions; motors,  and  especially  controlling  apparatus,  are  built  to  work  under 
volumes  of  power  greatly  in  excess  of  anything  needed  in  the  heaviest  service 
in  France." 

THE  HEILMANN  LOCOMOTIVE  ON  THE  PARIS-HAVRE  LINE.— 
The  Heilmann  locomotive  recently  made  the  trip  from  Mantes  to  Rouen.  As 
is  generally  known  this  machine  is  in  two  parts,  each  half  being  carried  on 
bogy  trucks  with  eight  wheels,  and  each  axle  being  driven  by  a  motor,  thus 
utilizing  to  the  utmost  the  weight  of  the  machine  for  traction.  It  is  this  ar- 
rangement which  enables  this  monster,  measuring  60  feet  over  all  and  weigh- 
ing 120  tons,  to  circulate  on  the  existing  railways.  One  would  be  tempted  to 
think  that  such  a  machine,  weighing  nearly  40  tons  more  than  the  modern 
locomotive  with  its  tender,  would  make  much  more  noise  than  the  latter  does. 
The  fact,  however,  is  that  to  anyone  riding  on  it  the  engine  seems  to  move 
with  a  sliding  motion;  there  is  no  shock  perceptible;  hardly  even  a  slight 
vibration.  The  great  weight  does,  however,  shake  the  ground  over  which  it 
travels  to  a  depth  of  nearly  10  feet,  and  the  object  of  this  trip  was  not  a  speed 
test,  which  was  made  last  winter,  when  a  speed  of  75  miles  per  hour  was  at- 
tained, but  a  test  of  the  steel  bridges  and  trestles  on  the  line.  Every  bridge 
was  furnished  with  a  recording  deflection  indicator,  and  the  engine  was  stopped 
when  at  the  further  side  of  the  bridge  to  obs^ve  the  record  made  by  its  pas- 
sage. The  engineers  of  the  Western  Company  were  greatly  pleased  with  the 
results,  which  showed  no  abnormal  deflections.  Many  comments  have  been 
made  on  the  peculiar  shape  of  the  engine.  The  rear  view  differs  but  little  from 
that  of  an  ordinary  engine,  but  the  front  view  presents  the  appearance  of  an 
armored  cruiser  or  a  torpedo  boat,  armed  with  a  ram,  mounted  on  wheels.  The 
engine-driver  stands  in  this  part  in  front  of  two  large  port  holes  from 
which  he  can  observe  the  track.  The  starting  mechanism  requires  no  exertion, 
a  couple  of  turns  of  a  small  vertical  hand-wheel  and  the  great  engine  starts 
easily  and  without  shock.  The  use  of  electricity  as  a  connecting  link  between 
the  engine  and  the  driving  wheels  ehminates  that  vibration  and  pounding  of 
the  ordinary  engine,  which  is  so  destructive  of  the  track  as  well  as  unpleasant 
to  the  passengers 
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BRISTOL,  PA. — The  Standard  Telephone  Company  has  been  granted  a 
franchise  to  construct  and  operate  a  telephone  system  in  the  Borough  of 
Bristol. 

GALVA,  ILL. — The  Galva  Telephone  Company  has  already  109  'phones 
put  in.  Indications  are  that  150  'phones  will  be  in  operation  before  many 
months.  -^ 

ELMIRA,  N.  Y.— The  New  York  &  Pennsylvania  Telephone  &  Telegraph 
Company  is  building  a  metallic  circuit  line  from  Towanda  to  Wyalusing  to 
take  the  place  of  the  present  line. 

LYONS,  N.  Y. — The  Wayne  County  Telephone  Exchange  has  begun  to 
set  poles  in  Lyons.  It  is  expected  that  the  exchange  here  will  be  in  complete 
operation  by  the  middle  of  December. 

ONEONTA,  ALA. — The  new  telephone  line  between  Opelika  and  Lafayette, 
Ala.,  has  been  finished,  thus  completing  the  network  of  wires  that  run  from 
Opelika  in  every  direction,  except  to   Birmingham. 

McKEESPORT,  PA. — The  new  combined  telephone  and  telegraph  service 
of  the  Baltimore  &  Ohio  Railroad  from  Baltimore  to  Newark,  Ohio,  via  the 
Pittsburg  division,  has  b.een  tested,  and  the  system  works  satisfactorily. 

TERRE  HAUTE,  IND.— The  Citizens'  New  Independent  Telephone  line 
has  opened  for  business,  having  connections  with  a  large  number  of  places 
north  of  here,  in  Indiana  and  Illinois.    As  yet  there  is  no  city  exchange. 

NAZARETH,  PA.— The  Slate  Belt  Telephone  &  Telegraph  Company  has 
commenced  the  reconstruction  of  its  lines  as  metallic  circuits.  Over  $10,000  will 
be  expended  in  construction,  and  new  switchboards  will  be  put  in  at  Nazareth, 
Bangor,  Pen  Argyl  and  Wind  Gap,  Pa,    - 

TRENTON,  N.  J. — ^Thc  Delaware  Shore  Telephone  Company  has  been  in- 
corporated with  a  capital  stock  of  $15,000.  The  incorporators  are  Mitchell  B. 
Perkins,  of  Beverly;  Nathan  Haines,  J.  Howard*  Pugh,  George  C.  Gunn,  ot 
Burlington,  and   Harry  V.   Massey,  of  Philadelphia. 

■  NEW  YORK,  N.  Y.— Some  of  the  retail  druggists  in  the  Boroughs  of  Man- 
hattan aHd  Brooklyn,  in  whose  stores  are  public  telephone  stations,  are,  it  is 
reported,  threatening  to  discontinue  the  maintenance  of  such  stations  because 
of  the  reduction  of  their  percentage  of  the  receipts. 

RENOVO,   PA.— Renovo's  Council  has  adopted  the   ordinance  which   gives 
the  Central   Pennsylvania  Telephone  Company  the  right  to  construct   its  lines 
within  the  limits  of  the  borough.    An  cfTort  was  mado  to  impose  a  tax  on  the 
■  poles  of  the  company,  but  this  amendment  wae  defer  ted. 

NEW  YORK,  N.  Y.— It  is  stated  that  the  People's  Telephone  Corporation, 
the  new  independent  company  that  is  now  canvassing  for  subscribers,  secured 
sooo  subscribers  the  first  few  days  of  its  work,  aid  expects  to  secure  40.000 
by  February  i.  It  is  expected  that  the  company  will  begin  active  operations 
at  that  time. 


BALTIMORE,  MD. — An  ordinance  has  been  prepared  for  the  repeal  of  the 
ordinance  granting  to  the  Cheasapeakc  &  Potomac  Telephone  Company 
a  franchise  for  laying  conduits  in  the  streets  of  the  city.  These  new  develop- 
ments will  place  the  telephone  company  in  rather  an  awkward  fix,  and  has  put 
a  stop  to  its  work  on  conduits. 

CHICAGO,  ILL.— A  company,  in  which  Armour,  Swift  and  Nelson  Morris 
are  interested,  has  been  incorporated  to  build  and  operate  an  independent 
telegraph  and  telephone  line  to  connect  all  of  their  packing  houses  in  the 
West  with  their  Chicago  houses.  The  proposed  line  is  to  connect  East  St. 
Louis,  Omaha,  Sioux  City,  St.  Joseph  and  Kansas  City. 

COLUMBUS,  OHIO. — The  new  telephone  company  which  is  being  or- 
ganized in  this  city  upon  a  new  plan  and  which  partakes  largely  of  the  co- 
operative plan  will  ask  for  franchises  over  the  streets  and  alleys  of  the  city  for 
its  wires.  With  the  new  company  every  subscriber  is  a  stockholder  and  will 
have  a  voice  in  the  management  of  the  affairs  of  the  company.  The  capital 
stock  will  probably  be  $100,000. 

TOLEDO,  lA. — The  Commercial  Telephone  Company,  operating  exchanges 
here  and  at  Tama  and  having  toll  lines  to  Crystal  and  Traer,  with  stations  at 
several  farm  houses,  has  sold  out  to  W.  D.  Spayth  &  Co.  The  officers  of  the 
new  concern  are:  W.  D.  Spayth,  general  manager;  W.  H.  Withington,  presi- 
dent; H.  C.  Shanklin,  treasurer;  E.  M.  Spayth,  secretary;  W.  H.  Withington, 
A.  G.  Smith,  W.  D.  Spayth,  J.  G.  Bull  and  J.  R.  Caldwell,  directors. 

SHAMOKIN,  PA.— The  North  &  West  Branch  Telephone  Company  has  de- 
cided to  construct  a  line  connecting  Williamsport,  Montgomery  and  Montours- 
ville  with  the  local  line.  The  contract  was  awarded  to  W.  D.  Bernard,  of  the 
East  Telephone  Construction  Company,  work  to  be  commenced  within  thirty 
days.  The  directors  state  that  next  spring  a  telephone  line  will  be  constructed 
between  Danville  and  Bloomsburg  to  be  connected  with  the  local  line. 

LITTLE  ROCK,  ARK.— On  the  evening  of  November  27  a  test  was  made 
of  the  long-distance  telephone  circuit  between  this  city  and  Boston,  a  distance 
of  about  1900  miles.  Mr.  Charles  J.  Glidden,  president  of  the  Southwestern 
Telegraph  &  Telephone  Company,  sat  at  the  instrument  at  this  end  and  con- 
versed with  Mr.  Frederick  A.  Farrar  at  Boston.  It  is  stated  that  the  conversa- 
tion was  perfectly  clear  and  distinct.  Long-distance  service  tests  were  also 
made  with   other   cities. 

BOSTON.  MASS.— The  severe  snowstorm  of  November  26-27  caused  a 
great  deal  of  damage  to  telegraph  and  telephone  lines  in  this  section.  The 
New  England  Telephone  &  Telegraph  Company's  service  was  somewhat  im- 
paired in  the  suburban  districts,  where  its  wires  are  overhead.  In  the  city 
there  w^as  no  trouble,  as  the  circuits  are  all  underground.  The  long-distance 
service  was  also  affected  somewhat,  about  one-half  the  number  of  its  wires 
being  unavailable.  The  Postal  Telegraph  Company  had  no  wires  to  New 
York  on  Monday  morning.  In  fact,  it  hiad  few  wires  in  any  direction  for  any 
great  distance.  The  Western  Union  Telegraph  Company  accepted  business  to 
New  York  and  distant  points,  subject  to  short  delays.  It  had  no  wires  to  give 
to  its  wire  lessees. 

Electric  Light  and  Power. 


PIERRE,  S.  D.— The  City  Council  at  a  special  meeting  decided  to  put  in  an 
electric  light  plant  for  the  city,  to  be  supplied  with  power  from  the  gas  well. 

HAGERSTOWN,  MD.— The  Mayor  and  Council  are  still  undecided  whether 
to  erect  a  municipal  electric  light  plant  or  continue  the  present  contract  with 
the  local  company. 

OCONTO,  WIS.— The  electric  light  plant  on  the  People's  Light  &  Manu- 
facturing Company  was  destroyed  by  fire  on  November  24.  The  loss  is  placed 
at  $35,000;  insurance,  $14,000. 

ATTICA,  N.  Y.— The  plant  of  the  Attica  Electric  Light  Company  has  been 
sold  to  Mr.  Ulmer,  of  BufTalo,  for  a  consideration  of  $2800.  The  wire  and  poles 
are  being  taken   down  and  shipped  to   Buffalo. 

PONTIAC,  ILL.— Judge  R.  R.  Wallace  was  appointed  receiver  of  the  Pon- 
tiac  Water,  Light  &  Power  Company's  plant  in  this  city  upon  the  application 
of  the  Illinois  Trust  &  Savings  Bank  of  Chicago,  trustee  for  the  holders  of 
$49,000  in  bonds,  which  were  issued  upon  the  plant  in  a  foreclosure  suit. 

BUFFALO,  N.  Y.— The  first  step  has  been  taken  by  the  Buffalo  General 
Electric  Company  toward  lighting  the  streets  of  Buffalo  with  power  generated 
at  Niagara  Falls.  A  circuit  of  430  arc  lights,  including  the  double-light  sys- 
tem on  Main  Street,  from  the  docks  to  Virginia  Street,  is  now  operated  by 
Niagara  power  transformers,  and  the  whole  system  will  be  in  operation  before 
next  summer. 

ALBANY,  N.  Y.— The  Valley  Electric  Light  Company  has  been  incorporated 
with  a  capital  stock  of  $10,000.  The  company  is  to  furnish  light  in  Lansing- 
burg,  Melrose,  Schaghticoke,  Stillwater,  Valley  Falls,  Johnsonville,  Buskifk's 
Bridge  and  Eagle  Bridge.  The  directors  are  Edward  O'Neil,  liiland  Car- 
penter and  .\ugusta  Carpenter,  of  Valley  Falls,  and  Jonathan  N.  Carpenter,  of 
Iloosick  Falls. 

NEW  YORK,  N.  Y.— Naval  Constructor  Bowles  at  the  Brooklyn  Navy  Yard 
has  recommended  certain  changes  to  be  made  in  the  yard  with  the  idea  of 
facilitating  the  work  of  the  various  departments.  He  proposes  a  system  of 
trolleys  for  the  handling  of  boats  and  supplies,  and  also  for  the  purpose  of 
distributing  the  6-inch  and  smaller  guns  among  the  vessels  in  the  yard.  It  is 
estimated  that  the  changes  will  cost  $50,000. 

FREDERICKSBURG,  VA.— At  a  meeting  of  the  City  Council  a  resolution 
was  passed  for  the  erection  of  an  electric  light  plant  at  an  approximate  cost  of 
$11,600,  and  ordering  an  election  for  the  ratification  or  rejection  by  the  voters 
of  the  city.  No.  contract  will  be  awarded  until  the  election  is  held,  but  the 
bids  received  by  the  light  committee  were  read  as  follows:  Kingsbury,  Samuels 
&  Co.,  of  Baltimore,  Md.,  $11,944;  'he  Fort  Wayne  Electric  Corporation,  of 
Fort  Wayne,  Ind.,  $11,649. 

PH1L.\DELPHIA,  PA.— It  is  reported  that  the  Pennsylvania  Manufacturing 
Company  has  purchased  the  electric  lighting  plants  of  Camden  and  Atlantic 
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City  in  addition  to  like  properties  in  New  York  and  this  State.  The  aggre- 
gate capital  of  the  acquired  companies  is  placed  at  nearly  $2,000,000.  The 
transactions  involved  the  payment  of  cash  by  the  Pennsylvania  Manufacturing 
Company.  It  is  said  the  securities  of  the  purchased  properties,  against  which 
no  new  securities  are  to  be  issued,  will  be  placed  in  the  treasury  of  the  Penn- 
sylvania Manufacturing  Company  as  treasury  assets. 

DURHAM,  N.  C. — The  Durham  Electric  Lighting  Company  is  preparing 
to  install  a  60-kw  Westinghouse  alternator.  The  present  equipment  consists  of 
a  iS'kw  arc  machine  and  a  750-light  alternator,  the  former  b^ing  run  by  a  6o-hp 
engine  and  the  latter  by  one  of  90  horse-power.  The  contemplated  improve- 
ments in  the  plant  will  give  better  service  and  a  capacity  of  about  1700  or  1800 
incandescent  lights,  as  against  700  at  the  present  time.  There  are  forty-six 
arcs  on  the  Thomson-Houston  system,  for  which  $100  a  year  each  is  paid,  oper- 
ating on  moonlight  schedule. 

THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY,  of  Easton,  Pa., 
is  preparing  to  extend  its  plant,  and  will  probably  use  water  power  from  the 
Lehigh  River  as  an  auxiliary  to  its  present  steam  plant.  It  is  also  further  con- 
sidering the  purchase  of  a  direct-connected  unit  of  400  horse-power.  This  plant 
has  always  been  able  to  produce  current  at  a  very  low  cost,  but  the  company 
believes  that  by  further  improvement  it  can  reduce  the  cost  still  more.  Mr. 
Albert  B.  Herrick.  the  company's  consulting  electrical  engineer,  is  preparing 
the  plans  of  these  improvements. 

BALTIMORE.  MD. — The  consolidation  of  the  three  electric  light  com- 
panies of  Baltimore  will  be  consummated  by  January  r.  "The  Consolidated 
Electric  Light  Company"  is  the  name  of  the  new  corporation,  which  absorbs 
the  Brush  Electric  Light  Company,  the  Edison  Electric  Company  and  the  North- 
em  Electric  Light  Company.  The  consolidation  is  being  conducted  by  E.  B. 
Smith  &  Co.,  of  Philadelphia,  and  the  Baltimore  Trust  &  Guarantee  Company. 
It  will  issue  $4,000,000  5  per  cent,  gold  bonds  and  $5,000,000  in  stock.  All  the 
bonds  and  a  majority  of  the  stock  have  been  subscribed  for. 

CHICAGO,  ILL. — Armour  &  Co.  will  change  the  motive  power  at. their 
packing  house  from  steam  to  electricity.  It  is  estimated  that  the  work  will 
take  nearly  a  year  on  account  of  the  necessity  of  making  the  change  without 
interfering  with  the  regular  business.  Work  will  soon  begin  on  the  power 
house,  and  some  of  the  engines  and  dynamos  have  already  been  purchased. 
The  works  have  already  been  wired  for  5000  lights.  There  will  be  installed  as 
soon  as  possible  one  5000  and  two  3000  light  alternators,  and  more  may  be  pur- 
chased. A  cross-compound  Corliss  engine  of  1700  horse-power  is  all  ready  for 
installation,  and  two  power  generators  of  2400  horse-power  are  aTso  ready.  It 
is  thought  that  the  economy  effected  by  the  concentration  of  the  power-generat- 
ing system  under  one  roof  will  be  considerable. 


The  Electric  Railway. 


PHILADELPHIA.  PA.— The  Central  Electric  Railway  Company,  of  Phila- 
delphia, and   Delaware  County,  has  voted  for  an   extension  of  its  route. 

FREDERICK.  MD.— An  extension  of  the  Frederick,  Middletown  &  Myers- 
ville  Electric  Railway  from  Mycrsville  to  Hagerstown,  10  miles,  is  contemplated. 

LAUREL,  MD. — It  is  stated  that  a  preliminary  survey  will  be  made  for  an 
electric  railroad  to  run  from  Laurel  to  Frederick,  and  also  for  one  from  Elli- 
cott  City  to  Rockville. 

WILLTMANTIC.  CONN.— The  Willimantic  Street  Railway  Company  has 
been  incorporated.  The  capital  stock  is  $rooo.  The  stockholders  are  Eugene  S. 
Boss.  J.  GriflFin  Martin  and  Solomon  Lucas. 

PHILADELPHIA,  PA.— Next  month  $20,000  more  of  the  Continental  Pas- 
senger Railway  Company's  bonds— 6  per  cent. — mature  and  will  be  retired,  sav- 
ing the  Union  Traction  Company  $1200  in  interest.  Tlic  process  is  going  on 
throughout   the   system. 

NEW  YORK,  N.  Y.— The  Brooklyn  Heights  Railroad  Company  has  ordered 
150  new  open  cam  to  be  delivered  next  spring.  They  are  to  be  built  by  the  St. 
T^ouifi  Car  Company,  and  will  be  36  feet  long,  with  thirteen  reversible  benches, 
having  a  seating  capacity  of  seventy-five, 

CUMBERLAND,  MD. — The  survey  is  being  made  for  the  electric  railway 
lo  be  built  from  Cumberland  to  Wrstcrnport,  a  distance  of  30  miles,  Messrs. 
T»aac  A.  Walker  A  Son.  of  Philadelphia,  have  secured  the  contract,  and  work 
will  be  commenced  not  later  than  March  i. 

RUTLAND.  VT.— The  bill  conHolidating  the  Bcnninglon  Electric  Railway 
Company  and  the  Hoonick  Electric  Railv/ay  Company  has  passed  both 
branches  of  the  Legislatuf.  The  total  Irngth  of  the  two  roads,  which  have 
been  praclically  consfilidatcd  for  some  time,  is  lO'/i  miles. 

HULL.  QlJK.-'The  question  of  extending  the  Hull  A  Aylmer  Electric  Rail- 
way to  Gatineau  Point  is  under  consideration.  Tt  is  the  intention  to  com- 
mcnre  the  eon^triiclion  next  spring.  At  the  last  meeting  of  ihc  City  Council 
it  wa«  dTidfd  to  call  for  tenders  at  once  for  the  lighting  of  the  city  by 
rlrctricity. 

BALTIMORE.  MD— The  negollnttons  for  n  union  of  the  n.nliimore  Cnn- 
sotidatrd  RAi1w.iy  Company  und  the  Ilftltimore  City  Pnssengrr  Railway  Com- 
pany are  in  statu  qtio.  The  rrpreientaiivrs  of  the  rompanirs  have  liren  nnnbtr 
to  agree  tipon  terms,  and  (here  are  other  obstacles  to  n  union  lo  overrnmr 
which  will  rerinirr  tedious  work. 

FALL  RIVER,  MAS.S.-Thc  Globe  fltrrH  Railway  Company,  nt  Fall  River, 
'livid'-d  tv'  in  ttnh)  a  few  Any*  ago  among  Iwenlysln  conductor*  and  motor- 
men  who  have  been  freest  from  accidrnt*  and  complaints  and  made  the  best 
records  In  the  service  dnring  *h*;  Inst  yrar,  Thr  cli"lrlbution  is  on  annnnt 
pvent  of  miirh  Importance  lo  the  rmploypcs, 

RUKM'iND,  VA,- Great  Interest  is  bring  manifested  in  what  will  becomr 
f,f  t\.^  ,.,!., .T.i,  .t,.-,!  railway  frnnchUrs  now  brld  by  the  Richmond  Railway  ftr 
El"  1  rfi  (hr  time  for  wltiMi  ibry  wrrr  grnnled  In  Ihnt  corporn 

ti*'i.  'aled   that   a   numbrr   of  mmpanle*  have   been   formed   lor 

the  purpose  of  bidding  for  ihr^r  franrhUrs.  which  eaplre  at   difTercnt   dates. 

COLUMBUS.  oniO.-Judgc  Taft,  of  the  United  SUUt  Circuit  Court,  has 


ordered  the  sale  of  the  Zanesville  electric  railroad  on  January  8,  1899,  at  the 
company's  office  in  that  city.  Will  Christy  was  appointed  special  master  to 
make  the  sale.  Suit  was  brought  by  the  International  Trust  Company  of 
Massachusetts  on  account  of  a  default  in  interest.  Over  $800,000  principal  and 
interest  is  due. 

BARABOO,  WIS.— The  City  Council  granted  a  franchise  to  the  Baraboo. 
Kilbourn  &  Devil's  Lake  Electric  Railway  Company  to  use  a  street  in  this 
city.  The  line  will  cover  a  distance  of  18  miles,  and  the  work  will  commence 
early  in  the  spring.  The  road  will  connect  two  of  the  most  popular  summer 
resorts  in  the  State.  The  incorporators  are  J.  P.  Cottrell,  of  Milwaukee;  F.  J. 
Butler,  California,  and  H.  Grotophorst,  of  this  city, 

WASHINGTON.  D.  C— The  work  of  equipping  the  Eckington  street  rail- 
road, now  the  City  &  Suburban,  with  the  underground  electric  system  has 
begun.  For  the  present  the  work  will  not  go  farther  west  than  Fifth  and 
G  Streets,  as  it  is  the  intention  not  to  tear  up  G  Street  until  all  the  iron  work 
is  on  hand.  When  the  New  York  Avenue  line  is  finished  then  work  will  begin 
on  the  lines  running  through  the  eastern  portion  of  the  city. 

LAWRENCEBURG,  IND.— The  Cincinnati,  Lawrenceburg  &  Aurora  Electric 
Street  Railway  Company  has  been  incorporated  with  a  capital  stock  of  $10,000. 
The  principal  office  of  the  company  is  in  Lawrenceburg.  The  road  begins  at 
Aurora  and  extends  from  that  point  through  Dearborn  County  to  Lawrence- 
burg, thence  to  Cincinnati.  Among  the  directors  of  the  new  company  are  J.  C. 
Hoover,  George  H.   Helvey  and  C.  E.  Hooven,  all  of  Hamilton. 

PITTSBURG,  PA.— A  daily  paper  of  this  city  makes  this  pertinent  remark: 
The  proposition  in  Allegheny  councils  to  make  every  street  car  carry  a  lifting 
jack  for  raising  the  car  when  people  get  under  it  appears  to  be  highly  proper 
if  the  present  arrangements  for  getting  people  under  the  cars  are  to  continue. 
But  is  it  not  a  little  more  urgent  to  make  them  carry  fenders  that  will  give 
people,  struck  by  the  cars,  a  better  chance  to  escape  being  thrown  under  them? 

SOUTH  BEND.  IND. — A  new  street  car  service  has  been  inaugurated  in 
this  city  after  a  suspension  of  service  for  over  four  months.  The  lines  have 
been  entirely  rebuilt  at  an  expense  of  nearly  $200,000,  and  the  equipment  is 
modern.  Work  will  begin  as  soon  as  the  weather  will  permit  on  lines  connect- 
ing South  Bend  with  Niles,  Mich.,  and  Goshen  and  Elkhart,  Ind.,  making, 
with  the  present  lines,  46  miles  of  electric  street  railway.  The  present  city 
and  suburban  line  cover  15  miles. 

WASHINGTON,  D.  C— The  Belt  Railway  in  Washington,  with  its  fran- 
chises and  property  of  different  kinds,  has  been  sold  to  Mr.  Oscar  T.  Crosby 
for  $350,000.  Mr.  Crosby  represented  the  City  &  Suburban  Company,  of  Wash- 
ington, in  which  several  Baltimoreans  are  interested.  The  Belt  Company  is 
the  designation  of  the  chain  of  roads  acquired  in  Washington  by  the  syndi- 
cate headed  by  Mr.  Searles  in  connection  with  the  old  Beauregard  line 
between   Baltimore  and   Washington. 

PETERSBURG,  VA.— A  deed  of  sale  from  the  Petersburg  Railroad  Com- 
pany to  the  Richmond  &  Petersburg  Railroad  Company  has  been  recorded. 
In  consideration  of  $1,952,072.50  the  company  conveys  to  the  Richmond  &■ 
Petersburg  Railroad  Company  all  of  its  real  and  personal  property.  The  ob- 
ject of  this  deed  is  to  carry  out  the  provisions  of  the  act  of  the  General  As- 
sembly approved  March  i,  1898.  This  deed  has  upon  it  $2000  of  LTnited  States 
Internal  Revenue  stamps,  and  the  State  tax  on  it  was  $1970. 

CHICAGO,  ILL. — A  vote  taken  in  the  City  Council  on  the  city  railways* 
proposition  to  make  permanent  the  trolley  system,  which  it  was  recently  per- 
mitted to  operate  temporarily  in  the  business  district,  was  defeated  by  a  vote 
of  40  to  22.  As  this  vote  was  considered  a  test  of  the  street  railway  com- 
bination's slrength,  and  as  the  next  Legislature  will  favor  the  repeal  of  the 
Allen  bill,  it  will  be  seen  that  the  companies  must  do  quick  work  in  order 
to  have  their  franchises  extended  for  fifty  years  before  the  bill  permitting 
the  extensions  is  repealed.    The  franchises  will  all  expire  within  a  year  or  two. 

WASHINGTON,  D.  C— The  request  from  the  Washington,  Ariington  & 
Falls  Church  Railwny  Company,  which  has  its  northern  terminus  at  the  Vir- 
ginia end  of  the  Aqueduct  Bridge,  that  the  commissioners  recommend  that 
Congress  grant  permission  for  the  construction  of  a  single  track  across  the 
bridge,  has  been  denied  by  the  District  commissioners.  The  object  of  the 
railway  company  in  seeking  such  construction  is  to  have  an  outlet  for  its 
road  to  the  city.  At  present  the  road  extends  only  as  far  as  the  lower  end 
of  the  Aqueduct  Bridge,  .ind  the  passengers  have  to  cross  the  bridge  by  foot 
or  in  coaches. 

NEW  YORK,  N.  Y.— Fire  in  the  Borough  of  the  Bronx  on  the  afternoon  of 
November  30  destroyed  the  car  shed  and  seventy-five  cars  of  the  ITnion 
Railway  Company.  The  building  was  two  stories  high  and  on  the  second 
floor  were  stored  sixty  opc-n  summer  cars  and  fifteen  new  closed  cars,  the 
latter  of  which  had  never  been  used.  The  fire  started  abojit  noon,  and  diffi- 
culty was  enrounlrrrd  by  the  fire  dr[iartnicnt  in  reaching  the  scene  on  account 
of  the  snow<]rifls  in  the  street h.  The  entire  loss  lo  the  railway  company  i** 
cHllmated  at  about  $150,000.  Of  this  amotmt  $35,000  rcprcsmts  the  value  n(  ihr 
building.  It  is  stated  that  there  is  an  insurance  of  nhotit  $100,000  <>ii  ihc 
ppf^ipcrly  destroyed,. 

AI,nANY.  N.  Y.— The  HulTalo  Triulion  Crnnp:my  ftlrd  its  rrpmt  for  Ihr 
quarter  ending  on  .September  30  with  the  Railroad  Commissioners.  It  shows: 
Gross  enrnings,  $13,739.^3;  operating  expenses.  $Ji, 7^8.83;  deficil,  $7089. jo;  fixed 
charges,  $11,576.1^;  total  drficil.  %U),s(tS-3J-  Assets,  cost  of  mud,  $i,37j,Kai,9i; 
cash,  $1,109.84.  Profit  and  loss,  drficienry,  $62.7t57t.  IJabililtrs,  capital  stork. 
roinmon,  $515,100;  funiled  debt,  $858,000, 

rilK'Afin,  ILL.-  Il  is  sintrd  that  a  syndirnir  of  Nrw  \>nU  i:ipll;ilislH  in 
being  organixcd  in  that  city  for  the  purpose  of  acquiring  the  traction  frnnchisrH 
from  the  clly  of  Chicago,  fhe  report  wnt  that  Iliis  comp.iny  would  olTrr  lo 
pay  M  per  cent.  «tf  the  groni.  Dirniniii  of  nil  linr^,  improve  the  ulirrln  iii  whirh 
ilic  Irark^  run  and  mntnlaii  tlirni  lor  the  life  of  the  franchise,  which  was  to 
be  put  nl  filty  ynir*.  The  proposition  wn«  lo  hr  bn-^ed  on  Ihe  failure  (tf  ihr 
prevent  traclirtn  corporations  to  have  passed  satisfactory  ordinances,  and  the 
consequent  obllgaliun  of  Ihe  municipality  to  purchase  under  arbitrators'  nwurd 
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the  rolling  stock,  trackage  and  other  equipment  of  the  three  roads  at  a  price 
to  be  determined.  The  city  would  then  sell  or  lease  this  properly  to  the  new 
lessees  of  the  streets,  following  the  plan  of  purchase  and  lease  which  was 
adopted  by  the  City  Council  of  Toronto,  Ont. 


Legal  Note. 


A  YOUNG  WOMAN  teacher  of  vocal  music  at  Elwood,  Ind.,  has  sued  the 
Elwood  Electric  Railway  Company  for  $20,000  damages.  She  alleges  in  her 
complaint  that  while  driving  on  the  streets  of  that  city  her  horse  became 
frightened  at  a  car,  and  she  was  thrown  from  the  buggy,  breaking  her 
lower  jaw  and  knocking  out  her  front  teeth,  in  consequence  of  which  injury 
she  cannot  sing  any  more  and  is  compelled  to  give  up  her  vocation.  What- 
ever may  be  the  equities  of  her  cause  it  is  clear  she  cannot  recover,  as  the 
Supreme  Court  of  Indiana  recently  decided  that  people  who  will  drive  along 
a  street  containing  a  street  car  line  take  the  risk  of  their,  horses  becoming 
frightened  at  the  cars.  The  operators  are  not  bound  to  stop  a  car  because  a 
horse  shows  signs  of  fear  or  nervousness  at  its  approach.  People  riding  in 
cars  have  a  right  to  proceed  as  well  as  those  riding  in  buggies.  (So  held  in 
Yant  V,  Terre  Haute  Street  Car  Co.) 


Personal  Note. 


MR.  FREDERIC  SAXELBY,  well  known  throughout  the  electrical  trade, 
and  who  was  recently  connected  with  the  Siemens  &  Halske  Electric  Company, 
has  allied  himself  with  the  Bullock  Electric  Company,  and  will  now  handle 
this  company's  apparatus  from  its  New  York  office  in  the  St.  Paul  Building.  ^ 

TTrabe  anb  1[nbu8tdal  1Flotes« 

THE  OTTO  GAS  ENGINE  WORKS  announces  that  it  has  received  a  gold 
medal  award  at  the  Omaha  Exposition  for  Otto  gas  and  gasoline  engines. 

THE  FIRM  of  W.  C.  Nagel  &  Co.  has  been  organized  at  Toledo,  Ohio,  for 
the  purpose  of  conducting  a  general  business  in  electrical  machinery,  supplies 
and   construction. 

THE  B.  F.  STURTEVANT  COMPANY,  Boston,  Mass.,  has  just  isst^ed  a 
second  edition  of  its  pamphlet  Bulletin  E,  entitled  "Draft  Without  a  Chimney." 
A  copy  will  be  mailed  to  anyone  on  application, 

THE  ELECTRIC  APPLIANCE  COMPANY  reports  that-  it  is  meeting 
with  much  success  with  the  1898  model  Packard  transformer,  and  that  this 
transformer  is  more  than  fulfilling  all  the  claims  and  guarantees  that  they  have 
made. 

MESSRS.  MEYSENBURG  &  BADT,  Chicago,  report  a  large  increase  in 
their  sales  of  Weston  instruments  during  the  month  of  November.  They  re- 
mind Weston  clients  of  the  fact  that  several  days'  time  may  be  saved  by  ad- 
dressing  to   them    inquiries   concerning  these  instruments, 

THE  INTERNATIONAL  FACSIMILEGRAPH  COMPANY  has  been  in- 
corporated at  Cleveland.  Ohio,  by  W,  P,  Dunlany,  Thomas  Mills.  H.  F.  Ful- 
ton, A,  S.  Taylor  and  W.  H.  Dettelbach,  with  a  capital  stock  of  $25,000.  The 
company  will  manufacture  apparatus  for  transmitting  pictures  by  electricity. 

STURTEVANT  GENERATING  SETS.— The  B.  F.  Sturtevant  Company. 
Boston,  Mass.,  in  its  Bulletin  G.  just  issued,  gives  illustrations  and  points 
out  the  principal  constructional  features  of  its  line  of  generating  sets  direct 
coupled  to  automatic  horizontal  and  upright  engines.  Some  interesting  com- 
binations  are   shown. 

MR.  C.  F.  CROSELMIRE,  of  Newark,  N.  J.,  refiner  of  crude  platinum  ore, 
is  now  in  Europe  for  the  purpose  of  making  contracts  with  Russian  mine 
owners  for  platinum  ore.  In  addition  to  refining  crude  ores,  Mr,  Croselmire 
is  a  manufacturer,  on  an  extensive  scale,  of  platinum  products  used  in  the  elec- 
trical industries  and  arts. 

THE  OSBURN  ELECTRIC  MANUFACTURING  COMPANY,  of  294-206 
Dearborn  Street.  Chicago,  has  evidently  struck  a  popular  article  of  manufac- 
ture in  its  tripolar  bell.  This  company  writes  that  it  cannot  keep  up  with  it? 
orders  in  this  line,  and  is  compelled  to  add  more  machinery  to  its  plant.  It 
also  reports  an  export  order  for  10,000  tripolar  bells. 

THE  BALL  ENGINE  COMPANY,  of  Erie,  Pa.,  supplied  the  125-hp  tandem 
compound  engine  installed  in  the  electric  light  plant  of  the  city  of  Elkhorn. 
This  power  plant  was  recently  successfully  started.  The  Schoenhoffen  Brewing 
Company,  Chicago,  has  recently  installed  a  loo-hp  engine  built  by  the  Ball 
Company.  This  engine  is  direct  connected  to  a  6o-kw  Western  Electric 
generator. 

THE  AKRON  INSULATOR  &  MARBLE  COMPANY,  Akron.  Ohio,  has 
lately  begun  to  manufacture  a  full  line  of  white  porcelain  goods,  and  is  now 
enjoying  a  very  large  trade  in  porcelain  specialties.  This  firm  is  well  equipped 
to  manufacture  all  kinds  of  special  work,  and  the  fact  that  it  is  very  busy  in 
this  department  indicates  that  the  merits  of  its  new  electrical  devices  are  being 
recognized  by  the  trade.  This  company  claims  to  he  the  pioneer  manufacturer 
of  light  and  brown  glazed-clay  thin-wall  wiring  tubes,  etc. 

ELEVATOR  COMBINATION.— A  certificate  of  incorporation  of  the  Otis 
Elevator  Company  was  filed  at  Trenton,  N.  J.,  on  November  28.  This  con- 
cern is  said  to  be  an  expansion  of  the  National  Elevator  Company,  which  in- 
cluded Otis  Brothers  St  Co..  the  Crane  Elevator  Company  and  the  Hale  Com- 
pany, of  Chicago;  (he  Whittier  Company,  of  Boston,  and  Stokes  &  Parrish,  of 
Philadelphia.  It  is  reported  that  the  combination  will  have  no  control  over 
the  business  of  the  Sprague  Electric  Compiiny,  but  will  proh.ibly  pnv  the 
company  a  royalty  for  the  use  of  its  patents. 

THE  CINCINNATI  MILLING  MACHINE  C(UIPANY,  Cincinnati.  Ohio. 
has    issued    a   very    complete    and    well    illustrated    catalogue   of   its    Universal 


cutter  and  tool  grinder.  Various  improvements  are  embodied  in  this  machine, 
and  its  special  features  are  set  forth  and  illustrated.  The  catalogue  includes 
a  long  list  of  testimonials  from  various  concerns  using  the  Universal  cutter 
and  grinder,  all  of  which  speak  of 'the  machine  in  the  highest  terms.  Illus- 
trated examples  of  the  work  done  on  the  machine  shows  that  the  word 
"Universal"  is  well  applied,  for  its  great  variety  is  rather  surprising. 

THE  WARREN  ELECTRIC  &  SPECIALTY  COMPANY,  Warren,  Ohio, 
on  November  23  dedicated  its  new  large  two-story  building  by  an  entertain- 
ment to  its  employees,  128  in  number.  President  T.  H.  Gillmer,  in  a  few  re- 
marks, stated  that  the  company  was  organized  November  19,  1892,  and  had  at 
the  time  very  few  employees  on  its  pay  roll.  It  now  has  128  persons  in  its 
service.  A  nice  supper  was  provided,  after  which  the  evening  was  spent  in 
dancing.  The  utmost  good  feeling  seems  to  exist  between  employer  and  em- 
ployee   as  regards  this  company. 

MESSRS.  WARREN  WEBSTER  &  CO.,  Camden,  N.  J.,  are  out  witk  a 
new  circular  on  the  Webster  system  of  steam  heating.  It  contains  a  story 
written  by  the  late  Edgar  W.  Nye,  and  illustrated  by  various  thumb-nail 
sketches  which  are  quite  apropos.  The  story  describes  the  nocturnal  experience 
of  a  hotel  guest  with  the  radiator  in  his  room,  and  the  moral  is  that  his 
slumbers  would  not  have  been  disturbed  had  the  hotel  been  fitted  with  the 
Webster  system.  A  full-page  illustration  contains  views  of  various  large  office 
buildings  which  are  heated  by  the  Webster  system. 

THE  EUREKA  TEMPERED  COPPER  COMPANY,  North  East,  Pa., 
announces  that  it  is  now  engaged  in  the  preparation  of  one  of  the  most  com- 
plete and  expensive  catalogues  ever  issued  by  any  concern  in  this  line  of 
business.  The  catalogue  will  be  ready  for  distribution  in  the  near  future,  and 
anyone  using  tempered  copper  would  do  well  to  write  to  the  company  for  a 
copy.  The  company  states  that  it  is  extremely  busy  not  only  in  the  filling 
of  domestic  orders  but  for  goods  to  go  abroad.  Mr.  Alfred  Short,  of  this 
company,  who  is  abroad  looking  after  its  interests,  will  soon  return  to  the 
United  States. 

THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  St. 
Louis,  Mo.,  is  furnishing  motors  for  small  power  uses  ranging  from  one- 
thirtieth  to  3  horse-power.  A  typographical  error  in  TnE  Electrical  World 
of  November  26  in  an  item  on  this  subject  made  the  range  of  powers  from 
one-thirtieth  to  30  horse-power.  The  company  is  not  prepared  to  handle  such 
heavy  power;  it,  however,  calls  attention  to  the  fact  that  it  has  over  100  kinds 
of  motors  adapted  for  small  power  purposes.  Few  electrical  stations  and 
dealers  pay  as  much  attention  to  the  interests  of  small  power  users  as  the 
importance  of  the  subject  warrants. 

WHAT  PROMISES  to  be  a  very  interesting  as  well  as  a  very  novel  electric 
power  transmission  system  is  now  being  installed  by  the  C  &  C  Electric  Com- 
pany upon  Riker's  Island  at  the  entrance  to  Long  Island  Sound,  opposite 
Manhattan,  for  the  R.  H.  Hood  Company,  of  New  York.  The  Hood  Company 
has  the  contract  for  the  removal  of  ashes  and  similar  refuse  from  Manhattan, 
which  will  be  used  for  the  purpose  of  filling  up  Riker's  Island.  The  ashes  will 
be  transferred  in  scows  to  the  island,  where  they  will  be  unloaded  upon  con- 
veying belts  and  distributed  by  electric  power.  The  C  &  C  Electric  Company 
will  furnish  two  250-volt  belt-type  generators,  each  of  a  capacity  of  120  kilowatts 
at  525  revolutions,  together  with  the  necessary  switchboard.  The  motor  equip- 
ment will  consist  of  a  50-hp  multipolar  and  a  40-hp,  a  20-hp  and  a  lo-hp  closed- 
type  ironclad  motors.  Two  of  these  ironclads  will  be  fitted  with  back  gears 
for  driving  the  conveyors. 

THE  S.  K.  C.  INDUCTOR  ALTERNATOR,  illustrated  in  Bulletin  No. 
12,001,  recently  issued  by  the  Western  Electric  Company,  Chicago,  represents 
the  latest  development  in  alternating  current  apparatus.  Tliese  generators  are 
manufactured  for  single,  two  and  three-phase  currents  and  for  high  or  low 
voltage.  The  standard  belt-driven  generators  are  made  for  7200,  8000  or  16.000 
alternations,  from  50  kilowatts  up  to  750 'kilowatts.  Direct-connected  machines 
are  regularly  built  from  250  kilowatts  to  1000  kilowatts.  The  smaller  machines 
are  wound  from  1200  volts  to  6600  volts,  and  the  larger  from  1200  to  12,000  volts. 
The  Western  Electric  Company  is  the  exclusive  Western  agent  for  all  ap- 
paratus manufactured  by  the  Stanley  Electric  Manufacturing  Company.  In 
addition  to  supplying  apparatus  this  company  installs  power  transmission 
plants',  and  erect  all  pole  lines  and  circuits  complete  in  every  detail.  A  copy  of 
Bulletin  No.  12,001  will,  on  application,  be  mailed  to  anyone  who  has  not  been 
supplied. 

THE  RIDGWAY  DYNAMO  &  ENGINE  COMPANY,  Ridgway,  Pa.,  re- 
ports the  following  recent  sales  of  machinery:  To  the  Berwind- White  Coal 
Mining  Company,  Windber,  Pa.,  one  75-hp  engine,  direct  connected  to  a  sokw 
generator;  Alpena  Sulphite  Fibre  Company,  Alpena,  Mich.,  one  32-hp  engine, 
direct-connected  to  a  20-kw  generator;  Nashville  Abattoir,  Hide  &  Melting  As- 
sociation, Nashville,  Tenn.,  one  so-hp  engine,  direct  connected  to  a  30-kw  gen- 
erator; the  Newtown  Electric  Railway  Company,  Newtown,  Pa.,  one  450  and 
one  225-hp  engine;  the  Fred  W.  Wolfe  Company,  Chicago,  II!.,  one  125-hp  en- 
gine, direct  connected  to  a  7S-kw  generator;  Buffalo  Hospital,  one  125-hp  en- 
gine, direct  connected  to  a  75-kw  generator;  Worcester  (Mass.)  County  Court 
House,  one  85-hp  engine,  direct  connected  to  a  so-kw  generator;  F.  Bissell  & 
Co.,  Toledo,  Ohio,  one  85-hp  engine;  Clarksdale  Water  &  Light  Company. 
Clarksdale,  Miss.,  one  85-hp  engine:  Lake  Lighting  Company,  Hammond,  Ind., 
one  370-hp  engine;  United  Gas  Improvement  Company,  Philadelphia,  three 
60-kw  direct-connected  generators;  William  M.  Barker,  Deadwood,  S.  Dak., 
one  30-kw  belted  generator;  Model  Mill  Company,  Nashville,  Tenn.,  one  20-kw 
belted  generator;  Gregory  Central  Station  Company,  Chicago,  111.,  two  60-kw 
belted  generators;  University  of  Tennessee,  Knoxville,  Tenn.,  one  3o-kw  direct- 
connected  generator. 


Business  IFlottce. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the   Photo-EnKraTin* 
Company,  9-15  Murray  Street,  New   York  City. 


UNITED  STATES  PATENTS  ISSL'ED  NOVEMl^KR  jg,  1S9S. 
[In  charge  of  \\"m.  A.  Rosenbaum,  177  Times  Building,  New  York.] 
614.794.  CIRCUIT  BREAKER;  W.  I.  Crawford,  of  St.  Louis,  Mo.  App.  filed 
Aug.  23,  1897.  In  a  circuit  breaker,  the  combination  of  a  standard,  an  arma- 
ture, a  clamp  for  connecting  the  stem  of  the  armature  'in  the  standard,  a 
set  screw  having  a  threaded  connection  with  the  standard,  and  an  adjusting 
screw  having  a  headed  connection  with  the  clamp,  substantially  as 
described. 

614,819.  PROCESS  OF  AND  APPARATUS  FOR  COVERING  WIRE  WITH 
ASBESTOS;  E.  Albasini,  of  Turin,  Italy.  App.  filed  May  28,  1898.  An 
apparatus  for  applying  fibrous  asbestos  to  wire,  comprising  means  for  ap- 
plying a  gradually  increasing  pressure  to  the  asbestos,  substantially  as 
described. 

614,839.  METHOD  OF  FORMING  ELECTRICAL  CONNECTIONS;  Wil- 
liam B.  Cleveland,  Cleveland,  Ohio.  App.  filed  May  9,  189S.  The  method 
of  joining  two  members  of  copper  to  form  an  electric  connection,  consist- 
ing of,  first,  casting  one  member  upon  the  other,  heating  the  two  contigu- 
ous surfaces  to  a  welding  heat  while  free  from  atmospheric  contact;  second, 
supporting  the  casting  in  a  die  to  prevent  distortion,  and  third,  uniting 
the  two  members  by  applicadtion  of  pressure  while  they  are  at  a  welding 
temperature  and  free  from  contact  of  atmospheric  air. 

614,875.    TROLLEY    FOR    ELECTRIC    CARS;    H.    W.    Libbey.    of    Bo-,ton, 


No.    614,914  — MllCHANlSM    FOR    CONTROLLING   ElECTRIC   CIRCUITS. 

Mass.  App.  filed  Jan.  11,  1898,  A  trolley  head  having  two  arms,  between 
which  the  main  trolley  wheel  is  mounted  and  a  bracket  on  each  side,  be- 
tween which  and  one  of  the  arms  is  mounted  a  small  contact  wheel  or 
roller. 

614,882.  JUNCTION  BOX;  T.  J.  Murphy,  of  New  York,  N.  Y.  App.  filed 
April  22,  1895.  A  box  for  mounting  and  connecting  electrical  conduclors, 
compriiiing  an  exterior  wooden  shell,  a  lining  of  a  refractory,  non-conduct- 
ing material  therefor,  a  cover  provided  with  a  similar  lining,  and  a  screw 
nipple  or  nipple*  extending  through  naid  wooden  shell  against  the  lining, 
said  lining  being  countersunk  and  receiving  a  washer,  with  a  washer  on  the 
outside  of  the  wooden  «hcll. 

tfi4^i4-  MKCHANISM  FOR  CONTROLLING  ELECTRIC  CIRCUITS; 
G.    H.    Whitiingham,    of    Baltimore,    Md.    App.    filed    April    5,    1898.    In 


No,   615.143.— SlONALfNa 


mcchanl«m  (or  conlrolling  electric  circuiU.  Ihc  comblnnlion  of  n  mnvnlde 
device  which  immrdiateljr  conlroU  nr  aflecU  the  circuit;  a  •crew  which 
impnrt*  mntirm  to  Mid  device;  a  pulley  wheel  carrying  a  levrr  which  is 
adaptei]  to  engage  the  thrcada  of  aaid  screw  and  thereby  move  ft  end* 
wiie  in  one  dircctioD,  and  meant  lo  place  tha  lever  in  engagement  with 
the  acrew. 


614.941.  TROLLEY  DEVICE;  J.  C.  Fernald,  of  rhiladelphia.  Pa.  App.  filed 
April  19,  1898.  In  a  trolley,  the  combination  of  the  trolley  pole,  a  loosely 
jointed  section  connected  to  the  pole  on  a  transverse  axis  or  hinge,  a 
frame  pivoted  upon  the  upper  end  of  the  jointed  section  upon  a  vertical 
axis,  two  grooved  contact  wheels  journaled  one  upon  each  end  of  said 
frame,  and  means  independent  of  the  pole  consisting  of  a  V-shaped 
shoulder  and  socket  carried  by  the  jointed  section  and  frame  for  normally 
causing  the  wheels  of  said  frame  to  lie  in  the  plane  of  the  pole  and  jointed 
section. 

614.946.  TELEPHONIC  MICROPHONE;  W.  D.  Gharky,  of  Philadelphia. 
Pa.  App.  filed  Dec.  20,  1897.  A  telephonic  microphone  having  a  positive 
electrode  of  high  thermo-electric  value  and  a  negative  electrode  of  rela- 
tively low  thermo-electric  value. 

614.964.  DYNAMO-ELECTRIC  MACHINERY;  J.  S.  Lewis  and  F.  J. 
Howitt,  of  Manchester,  England.  App.  filed  March  12,  1898.  In  a  multi- 
polar dynamo-electric  machine,  a  field  magnet  comprising  an  outer  magnet 
ring,  inwardly  projecting  radial  magnet  cores  secured  to  said  ring,  and 
annular  plates  of  non-magnetic  metal  secured  to  said  ring  and  to  the  cores, 
substantially  as  described. 

614.982.  AUTOMATIC  TIME  ELECTRIC-CIRCUIT  SWITCH;  F.  Richard, 
of  Boston,  Mass.  App.  filed  Oct.  30,  1897.  The  combination,  with  any 
number  of  open  electric  circuits,  of  a  clock  having  a  rotary  dial  furnished 
with  adjustable  pins  adapted  to  engage  the  teeth  of  a  toothed  wheel,  and 
during  such  engagement  to  rotate  such  wheel,  and  a  switch  having  said 
toothed  wheel  adapted  for  such  engagement  and  rotation,  and  furnished 
with  arms  adapted  by  said  rotation  to  be  brought  into  contact  with  and 
close  any  or  all  of  said  electric  circuits,  and  to  be  carried  out  of  such  con- 
tact and  open  any  or  all  closed  electric  circuits,  substantially  as  described. 

614,995.  UNDERGROUND  CONDUIT  FOR  ELECTRICAL  CON- 
DUCTORS; C.  H.  Sewall,  of  Chicago,  111.  App.  filed  March  2,  1898.  The 
combination  with  a  foundation  having  formed  upon  the  surface  thereof  a 
continuous  floor  of  indefinite  width  and  length,  of  an  inverted  channel  or 
block  resting  thereon,  and  having  a  plurality  of  conduit  grooves  therein, 
substantially  as  described, 

615,014.  REPEATER;  W.  M.  Chapman,  of  Needham,  Mass.  App.  filed  March 
17,  1898.  In  a  signaling  mechanism,  the  combination  with  a  signal  record- 
ing and  transmitting  device  of  a  series  of  movable  recording  parts  for 
said  recording  device,  and  a  fnovable  part  for  said  transmitting  device  hav- 
ing secured  thereto  the  roll,  the  pawl,  the  bcll-crank  lever  and  the  rod,  the 
roll  and  the  pawl  being  adapted  to  co-operate  with  the  movable  recording 
parts,  substantially  as  described. 

615,057-  ELECTRO-MECHANICAL  STRIKING  MECHANISM;  C.  E. 
Beach  and  H.  W.  Doughty,  of  Binghamton,  N.  Y.  App.  filed  Sept.  8, 
1896.  Magnets,  an  armature  influenced  thereby,  a  notch  or  projection  mov- 
ing with  said  armature,  an  actu.iting  wheel  engaging  with  the  notch  or 
projection,  and  an  arm  operated  by  said  actuating  wheel,  and  arranged  to 
operate  the  armature  for  the  purpose  described. 

615,136.  ELECTRIC  METAL-HEATING  PROCESS;  George  D.  Burton, 
Boston,  Mass.  App.  filed  Aug.  24,  1893.  The  art  of  healing  metal  bars, 
which  consists  in  subjecting  the  parts  to  be  heated  while  in  contact  with 
each  other  to  the  action  of  an  electric  arc  sprung  between  them  and  an 
electrolytic  bath. 

615,142.  SIGNALING;  J.  P.  Coleman,  of  Edgcwood  Park,  Pa.  Ai)p.  filed 
Jan.  3,  1898.  In  a  signal  ap[)aratus,  the  combination  of  a  sign.il,  an  elec- 
tric motor  for  shifting  the  signal  to  clear  and  danger  positions  by  rotation 
in  the  same  direction,  a  circuit  Ihrough  said  motor,  two  makc-and-brcak 
mechanisms  included  in  said  circuit,  said  makc-and-break  mechanism  being, 
respectively,  adapted  to  be  opened  and  closed  by  the  movements  of  the 
signal  to  and  from  clear  position. 

615.172.    PRIMARY  BATTERY;  H.  K.  IIcss.  of  Philadelphia.  Pa.    App.  filed 
Feb.   2,   1898.     A   section   of  a  primary   battery  consisting  of   two   side    plates 
composed  of  a  frame  cast  around  thin  plates  of  porous  carbon,  with  strips 
of  lead   mounted   between   the  two  side   plates  and   fused   thereto,   substan- 
tially as  described. 

615.186.  ELECTRIC  SAFIiTY  DEVICE;  J.  F.  Kelly,  of  Pittsficld.  Mass.  App. 
filed   April    14,    1898.     In   a   system    of   distribution    by    alternating    currents, 


No.  615,186.— Elkctric  Satkiy  Dkvk  k. 

the  comblnntiftn  of  a  transformer,  a  nominlly  open  local  circuit  having  bnib 
ll*  trrminnU  ciccttically  connrclrd  to  nnid  trnn<iformrr,  nn  clcclrostaticiilly 
opcrnlrd  device  eloRing  nnid  local  circuit  upon  Ihc  pimflngc  of  current  from 
the  primary  to  the  Recondary  circuit  uf  naid  ftyiitcm,  and  a  circuit  intrrrupl- 
•  ing  device  operated  as  a  consequence  of  tlic  current  flowing  in  said  local 
circuit  when  closed. 
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THE  ROTARY  CONVERTER. 

There  may  be  found  on  other  pages  of  this  issue  an  article  by 
Mr.  C.  P.  Steinmetz  on  "The  Converter,"  discussing  the  peculiari- 
ties of  this  machine  in  the  way  of  armature  heating,  field  reaction, 
etc.,  features  that  are  complicated  by  the  internal  combination  of 
sinusoidal  and  square-cornered  current  waves  in  the  same  coils. 
These  peculiarities  have  attracted  considerable  attention  of  late,  as 
their  mutual  balancing  effect  gives  the  converter  its  advantage  over 
the  motor  generator.'  A  valuable  paper  by  Prof.  Silvanus  P. 
Thompson  has  been  recently  presented  before  the  British  Associa- 
tion on  the  same  subject.^ 


As  might  be  surmised,  the  discussions  show  that  the  more  phases 
there  are  to  the  alternating  current  supplied  to  a  converter  the  less 
is  the  heating  of  the  armature  coils.  The  last  two  tables  in  the 
part  of  the  article  by  Mr.  Steinmetz  in  this  issue  give  the  relative 
heating  of  a  machine  when  used  as  a  continuous-current  genera- 
tor and  as  a  converter  with  a  supply  of  one,  two,  three,  four,  six, 
'  twelve  or  as  many  phases  as  there  are  commutator  segments. 
From  these  it  will  be  seen  that,  assuming  an  internal  energy  loss 
of  4  per  cent.,  and  assuming  unity  as  the  power  factor  of  the  in- 
coming current  (the  next  to  the  last  table),  a  loo-kw  machine  must 
be  limited,  for  the  same  copper  heating,  to  a  rating  of  82  kw  if 
used  as  a  single-phase  converter,  but  may  be  run  at  131  kw  with 
three-phase  supply,  161  with  four-phase  supply  (commonly  known 
as  two-phase),  194  kw  with  six-phase  supply,  and  231  with  as  many 
phases  as  commutator  segments.  These  figures  are,  of  course, 
based  on  the  use  of  commutators  properly  proportioned  for  the 
increased  load. 


The  question  naturally  arises,  can  the  number  of  phases  of  a 
given  supply  be  readily  increased  without  complication?  In  the 
case  of  three-phase  rotaries  this  can  be  done.  The  number  of 
phases  can  be  exactly  doubled  without  any  change  except  in  the 
rotary  itself,  and  in  the  alternating-current  transformers  supplying 
it.  This  is  due  to  the  fact  that  three  equal  electromotive  forces, 
differing  from  each  other  in  phase  by  one-third  of  a  period,  if  ex- 
actly reversed,  give  another  three-phase  system,  which,  super- 
posed on  the  first,  gives  a  six-phase  combination.  This  reversal 
is  readily  obtained  from  the  three  single-phase  transformers  by  a 
second  secondary  winding  connected  up  in  the  reverse  order  from 
the  first.  This  second  three-phase  system,  displaced  in  phase  from 
the  first  by  half  a  period,  would  require,  of  course,  three  more  col- 
lector rings  on  the  rotary,  and  this  would  really  be  the  only  added 
complicaiion,  as  most  transformers  are  built  with  at  least  two  in- 
dependent secondary  windings.  Considering  a  delta-connected  set 
of  secondary  windings,  the  corners  of  the  delta  being  tapped  off 
to  the  collector  rings  of  the  rotary,  the  added  system  would  con- 
sist of  another  delta,  its  vectorial  representation  being  twisted  from 

the  first,  so  to  speak,  by  60  degrees  (giving  a  figure  like  this   v  -  Y    ), 

attached  to  three  other  collector  rings,  the  only  electrical  connec- 
tion between  the  two  deltas  being  through  the  armature  coils  of  the 
converter.  This  simple  change  would  give  an  immediate  reduction 
of  the  heating  of  the  armature  copper  on  the  three-phase  rotary  by 
about  so  per  cent.,  and  a  consequent  increase  in   the  converting 

'See  The   Electrical  World,  January    t,    1898,   page   12,   and    February   12, 
page  216. 
'See  The  Electrical  World  Digest,  December  17,  1898,  page  659. 
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capacity,  with  the  same  heating  of  the  armature  copper  by  about 
50  per  cent,  (from  131  to  194  kvV  in  the  case  assumed  above). 
In  the  event  of  a  phase  displacement  of  the  alternating  system,  the 
percentage  improvement  would  be  about  the  same,  and  there 
would  be  a  further  advantage  in  the  more  uniform  distribution  of 
the  heating,  which,  as  is  shown  by  diagrams  in  some  of  the  articles 
referred  to  above,  piles  up  enormously  at  the  coils  adjacent  to  the 
collector-ring  connection's. 


REACTIVE    COILS    VS.   VOLTAQE-REDUCINO    TRANSFORMERS    FOR   THE 
STARTING  OF   ALTERNATING-CUBRENT  MOTORS. 

For  giving  reduced  voltages  from  ahernating-current  circuits  for 
brief  intervals,  particularly  for  the  starting  of  alternating-current 
motors,  there  are  two  methods  coming  into  general  use.  One  is 
the  insertion  of  reactive  coils  in  the  incoming  leads,  and  the  other 
the  use  of  voltage-reducing  transformers  generally  of  the  single-coil 
type,  with  one  or  more  taps  between  which  and  one  terminal  va- 
rious voltages  may  be  obtained.  The  latter  piece  of  apparatus  is 
known  under  several  names,  among  them  compensator,  auto- 
converter,  economy  coil,  etc.  Their  purpose  in  the  starting  of  syn- 
chronous motors  or  induction  motors  with  permanently  short-cir- 
cuited secondaries  is  to  cut  down  the  rush  of  current  that  would 
take  place  were  the  motor  windings  connected  directly  across  the 
lines.  Their  analogies  may  be  found  in  direct-current  work,  that  of 
the  reactive  coil  being  the  rheostat  of  the  direct-current  motor  and 
that  of  the  single-coil  transformer  being  the  Leonard  system  of 
control. 

The  reactive  coil  is  somewhat  the  simpler  of  the  two,  especially 
in  its  wiring  and  manipulation.  All  it  requires  is  a  short-circuiting 
switch  to  cut  it  out  when  its  service  is  no  longer  needed,  and  this 
may  be  combined  with  the  main  switch  of  the  motor  by  means  of  a 
double-throw  arrangement.  It  takes,  however,  as  much  current 
from  the  line  as  is  demanded  by  the  motor  to  give  the  needed  start- 
ing torque,  and  it  gives  this  current  a  considerable  lag,  which,  while 
it  economizes  power,  is  injurious  to  voltage  regulation.  Its  chief 
distinguishing  peculiarity  from  the  other  method  is  the  fact  that  the 
drop  of  voltage  is  proportional  to  the  load,  so  that  as  the  back  elec- 
tromotive force  of  the  motor  rises  and  the  current  falls  the  im- 
pressed electromotive  force  at  the  motor  terminals  rises  also.  The 
torque  of  the  motor  at  any  speed  being  proportional  to  the  square 
of  the  voltage  impressed  upon  its  terminals,  quite  a  uniform  starting 
torque  may  be  obtained  almost  to  synchronism.  Reactive  coils  are 
commonly  not  built,  as  arc  the  rheostats  used  with  direct-current 
motors,  with  many  steps  by  which  they  can  be  gradually  cut  out, 
but  arc  thrown  out  as  a  whole  in  one  step,  the  same  practice  prevail- 
ing with  the  use  of  transformers,  the  voltage  being  stepped  up 
from  one  starting  pressure  to  the  line  pressure  in  one  step,  except  in 
iu'-laiicis  where  a  speed  variation  is  desired. 


may  be,  the  voltage  reduction  being  thus  limited  by  the  starting 
torque  demanded. 

With  the  induction  motor,  reactive  coils  are  rarely  if  ever  used. 
The  speed-torque  curve  of  the  induction  motor  supplied  from  a  step- 
down  transformer  is  a  close  copy  of  the  speed-torque  curve  with  full 
line  supply  with  all  torque  values  reduced  in  proportion  to  the 
square  of  the  voltage  reduction.  As  the  torque  of  such  a  motor 
with  constant-potential  supply  (generally  increases  as  the  speed 
rises,  and  holds  well  toward  synchronism,  a  transformer  that  will 
give  the  necessary  standstill  torque  will  bring  its  motor  up  pretty 
close  to  full  speed.  With  synchronous  motors  both  methods  are 
used,  even  by  the  same  makers,  and  for  the  same  service.  As  a 
synchronous  motor  approaches  synchronism  its  demand  upon  the 
line  is  subject  to  beats  or  excessive  fluctuations  of  the  current  simi- 
lar to  those  of  phasing  lamps.  Reactive  coils  choke  these  down  and 
thereby  distribute  more  uniformly  from  second  to  second  the  de- 
mand upon  the  line  and  the  torque  given  to  the  motor,  while  volt- 
age-reducing transformers  give  extreme  fluctuations,  varying  from 
heavy  motoring  currents  to  almost  as  heavy  generating  currents. 


THE  WEAKEST  LINK  IN  THE  CHAIN. 

The  electric  motor  directly  coupled  or  geared  to  its  kiail,  with 
no  intermediate  mechanism  which  can  slip,  as  can  a  belt,  becomes, 
especially  with  high-gear  ratios,  a  source  of  great  possible  strains. 
Unlike  the  steam  engine  and  other  sources  of  mechanical  power 
its  maximum  torque  is,  as  a  rule,  a  great  many  times  that  of  its 
normal  load,  and,  especially  in  the  case  of  shunt-wound  motors, 
any  obstruction  to  the  movement  of  the  load  tending  to  reduce  the 
speed  causes  an  instantaneous  application  of  the  great  force  avail- 
able. 


Especially  is  this  the  case  with  motors  driving  such  loads  as 
cranes,  elevators,  etc.,  where  the  speed  reduction  is  considerable 
and  worm  gears  are  commonly  used.  A  recent  disaster  that  was 
probably  in  part  due  to  this  very  cause  is  the  fatal  accident  which 
occurred  recently  in  an  electrically  driven  elevator  in  New  York 
city.  Here  it  appears  that  the  car  came  down  with  full  speed 
against  the  bumpers  and  the  motor  continued  working,  lifting  the 
counterweights  after  the  car  had  struck,  in  spite  of  the  greatly  in- 
creased load,  until  the  counterweights  struck  at  the  top  of  the 
shaft,  throwing  some  of  them  out  of  the  frames,  whence  they  fell 
and  smashed  tlirouRh  the  car  with  fatal  results.  In  other  in- 
stances motors  have  torn  the  cables  loose  from  elevator  drums, 
cars  or  counterweights,  broken  the  wheel  spiders  or  stripped  the 
gears. 


A  'iiiK  or  auto-lransformcr  re<iHires  a  trifle  more  com- 

plir;i  ing  arrangement,  as  llic  terminals  of  its  transforming 

riiih  in  each  pha<(c  must  be  connected  into  circuit  before  llie  motor 
is  started  and  disconnected  after  it  is  uj>  lo  speed  by  nnans  of  spe- 
cial switch's  or  by  means  of  extra  blades  on  the  molnr-slarling 
iwilch  proper.  It,  however,  give*  to  the  niolor  a  current  greater 
thai'  'I  from  the  line  in  llic    same  proporlion  a.s  (he 

v'tl'  and  docs  not  introduce  quite  .such  a  heavy  l.ig 

'    '■  coil.    When  used  for  starting  cither  an  induc- 
er  with  ;i    '  '  ndary  or  a  synchronous  nio- 
'  'I  by  indii'                                 i'lc  is  reduced  as  llic  square  of 
the  voltage  delivered  by  the  transformer,  which,  of  course,  remains 
praclirally  conslani  no  mailer  what  ihe  current  lakcn  by  the  motor 


In  cases  of  this  kiiul  the  weakest  point  of  the  system  will,  of 
conr.se,  yield  first  to  the  strain,  and  very  furlimately  the  weakest 
point  can  be  readily  made  a  part  of  the  electrical  rirenit,  the  hieak- 
age  of  which  causes  no  damage  whatever.  The  action  of  fuses  is 
too  slow  for  such  siiddeti  loads  as  .-ire  liable  to  be  imposed  on  rig- 
idly cipupled  maihiiiery,  sfi  th.il  circuit  breakers  should  always  be 
installed.  Unlortunalily  the  circuit  breaker,  like  the  safety  valve 
of  early  boiler  installalions,  is  very  readily  overweighted  or"'tied  in, 
and  iiiu-  tli.it,  like  most  Tmidcru  ly|)es  of  safety  valves,  could  nut  he 
lampcrrd  with  would  he  a  lilcssing  for  such  service.  With  a 
breaker  that  nmlil  he  absolutely  dcpriidcd  upon  the  maximmn 
strain,  outside  of  the  inertia  (  llii  I  of  lly  wlicils.  etc.,  could  he  ex- 
."iclly  calculiiled  and  allowed  for.  In  most  such  load.s,  amoug  tlicin 
cranes,  elevators,  etc.,  there  is  no  great  amount  of  stored  kiuelic 
energy,  atid  where  this  ii»  necessary,  as  in  iiriiiliug-prcss  service, 
ell".,  other  safeguards  might  be  provided  if  necessary. 
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The  Japanese  as  Manufacturers  of  Electrical   Fixtures. 

With  many  centuries'  development  of  the  artistic  sense,  the  Jap- 
anese undoubtedly  have  a  good  opportunity  to  excel  in  the  adapla- 
lion  of  the  beautiful  to  utilitarian  service.  An  instance  of  this 
is  the  design  of  electrical  fixtures,  and  their  progress  in  this  line  is 
evidenced  by  the  accompanying  illustration  of  the  largest  chande- 
lier ever  constructed  in  Japan. 

This  fixture  is  22j.'2  feet  in  diameter,  30  feet  high,  and  weighs, 
with  its  ICO  lamps  and  shades,  .3240  pounds.  Its  design  was  car- 
ried out  by  the  Tokyo  Fine  Arts  Academy  (a  suggestion  for 
.Vmericans),  and  the  mechanical  work  was  carried  out  by  the  Saiga 
Electric  Company,  of  Kyoto,  from  whom  this  information  is  de- 
rived. 

The  symbolism  of  the  design  is  characteristic  of  this  interesting 
little  nation.  The  chandelier  illuminates  the  interior  of  the  newly 
constructed  opera  house  in  Umeta,  Osaka,  the  commercial  centre 
of  Japan.  Tradition  has  it  that  at  one  time  the  vicinity  was  a  la- 
goon in  which  reeds  flourished,  and  the  name  Umeta  signifies  a 
plum  field.     For  these  reasons  the  ch.indclier  combines  arms  and 


A  Power  Transmission  Plant  in  Cantral  New  York. 

The  hydraulic  power  station  and  long-distance  transmission  lines 
of  the  Welmore  I'"lectric  Company,  of  Lowville.  N.  Y.,  arc  rapidly 
nearing  completion.  The  company  was  organized  only  last  sum- 
mer, with  a  capital  stock  of  $40,000,  and  work  was  commenced 
about  the  23d  of  August.  The  power  plant  is  located  at  Bclfort,  on 
the  Beaver  River,  and  utilizes  a  fall  of  50  feet  obtained  by  a  head- 
race cut  through  solid  rock  150  feet  in  length.  One  unit  is  at  pres- 
ent under  construction,  with  space  for  two  more.  The  dynamo  is  a 
350-kw,  6o-cycle,  2200-volt,  three-phase  Westinghouse  machine,  de- 
livering its  power  to  raising  transformers,  which  give  the  line  pres- 
sure of  11,000  volts.  A  three-wire  line  of  No.  5  wires  carries  the 
power  to  a  sub-station  at  Low-ville,  and  will  be  extended  to  Cro- 
ghan  and  New  Bremen. 


Proposed  Electric  Railway  in  Shanghai. 


Bids  have  been  called  for  coveriivg  the  construction  of  23  miles 
of  electric  railwavs  in  the  streets  of  Shanghai.  China. 


A  Japanese  Chandelier. 


branches  shaped  like  the  blades  ot  reeds,  with  reflectors  of  the 
shape  of  plum  blossoms,  giving,  as  the  picture  indicates,  a  harmo- 
nious and  beautiful  as  well  as  appropriate  combination.  The 
tinish  is  in  gold  leaf  and  silver  plate,  lacquered.  The  lamps  are 
divided  between  three  circuits  and  fitted  with  dimming  rheostats. 


The  Next  New  York  Electrical  Exhibition. 


neasurements  of  the  Permanent  JVlagnetism  of  Bricks. 


An  investigation  has  been  carried  on  in  the  electrical  laborato- 
ries of  the  University  of  Rochester  on  the  relative  magnetic  mo- 
ments of  brick  made  of  diflFercnt  clays  and  containing  different 
amounts  of  magnetite  and  other  iron  oxides.  The  measurements 
have  been  in  charge  of  Prof.  Henry  E.  Lawrence  and  O.  A.  Gage. 


The  lease  of  Madison  Square  Garden  for  another  electrical  show 
to  be  held  during  the  month  of  May,  1899,  has  been  signed  by  Mr. 
C.  O.  Baker,  Jr.,  president  of  the  Electrical  Exhibition  Company. 
The  show  will  be  under  the  auspices  of  and  ih  connection  with  the 
twenty-second  annual  convention  of  the  National  Electric  Light 
Association,  which  will  be  held  in  New  York  city  during  the  same 
month.  The  oflicers  of  the  Electrical  Exhibition  Company  are: 
C.  O.  Baker,  Jr.,  president;  H.  L.  Shippy,  vice-president;  George 
F.  Porter,  secretary  and  treasurer;  Marcus  Nathan,  general  man- 
ager; H.  H.  Harrison,  L.  F.  Requa,  J.  W.  Godfrey  and  C.  A.  Lieb, 
directors. 
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The  Lighting  and  Power  Plant  of  the  Chicago  Public  Library 

Building. 


REAT  public  library  buildings 
are  not  built  every  day.  Con- 
sequently, the  work  of  design- 
ing and  installing  an  electric- 
light  and  power  plant  to  meet 
the  needs  of  a  public  library 
is  one  in  which  engineers  have 
but  little  practice.  Such  a 
task  has  no  hard  and  fast  rules 
laid  down  for  it,  and  follows 
no  beaten  path  of  custom. 
Each  job  of  the  kind  is  a  law 
unto  itself,  the  conditions  to 
be  met  and  the  requirements 
to  be  fulfilled  determining  the 
nature  of  the  completed  work. 
Each  such  plant  is  interesting, 
when  completed,  as  showing 
in  what  manner  given  neces- 
sities and  conditions  have 
been  met. 
Chicago  has  just  finished  building  a  great  public  library  and  a 
lighting  plant  for  it.  Starting  with  an  even  half  block  of  space 
in  the  business  centre,  .352  x  146  feet,  a  building  has  been  erected 
which  is  fondly  boasted  to  be  the  handsomest  of  its  kind  in  the 
world.  It  is  of  stone,  without  an  iron  frame,  90  feet  high  above 
the  street  level.  It  took  five  years  to  build,  but  the  results  accom- 
plished seem  to  have  more  than  made  up  for  the  delay.  The  electric 
plant  which  furnishes  light  and  power  for  this  palace  of  books  is  a 
part  of  the  building,  and  is  constructed  on  the  same  scale  of  mag- 
nificence and  completeness  as  the  rest  of  the  structure. 

As  it  was  desirable  to  use  practically  all  the  space  at  the  disposal 
of  the  public  library  board,  and  as  good  looks  were  one  of  the  first 
essentials  striven  for,  it  was  necessary  both  to  make  the  lighting 
plant  a  part  of  the  building  and  also  to  conceal  it  from  view  as 
much  as  possible.  These  ends  were  secured  by  providing  a  court 
indenting  the  least  conspicuous  side  of  the  building,  and  then  hid- 
ing the  power-house  portions  at  the  inner  side  of  the  indentation. 
As  the  building  now  looks  from  the  street,  except  for  the  presence 
of  a  couple  of  coal  and  ash  hoppers  and  a  handsome  brick  stack,  no 
one  would  ever  suspect  that  an  noo-hp  plant  was  concealed  inside. 
This  court,  sacred  to  the  uses  of  the  power  plant,  is  just  large 
enough  to  enable  teams  to  enter  and  manoeuvre  comfortably  in 
front  of  the  coal  and  ash  hoppers.  It  is  enclosed  by  a  12-foot  iron 
fence  of  a  most  ornamental  pattern,  which  serves  to  help  conceal 
the  industrial  work  inside.  The  court  is  entirely  floored  with  ce- 
ment, in  which  is  embedded  a  scale  for  weighing  each  load  of  coal 


TitE   ClIICAOO    PUIII.IC    LlllKAkY. 

as  it  comes  in  and  of  athct  a»  it  goes  out.  Undcrnc.ith  (he  court- 
yard floor  arc  the  coal-»toragc  vaults,  roomy  cnougli  to  liold  joo 
Ions  of  fuel. 

The  coal  and  ash  handling  machinery  Is  r.ilhcr  simple,  though 
most  handy.  From  the  wagon  the  coal  ii  dumped  into  a  fivc-ton 


hopper.  It  is  then  raised  by  a  conveyor  driven  by  an  electric  motor 
to  a  pair  of  pockets  over  the  boiler  room,  from  which  it  is  sent 
down  through  a  chute  to  the  boiler  floor,  whence  it  is  shoveled  into 
the  furnaces.  No  mechanical  stoker  is  employed.  The  coal  used 
is  the  best  quality  of  anthracite  of  the  size  known  as  small  egg. 
The  ashes  are  conveyed  in  the  same  manner  as  the  coal,  to  a  hop- 
per outside  the  building,  from  which  they  are  dumped  into  wagons 
brought  into  the  court. 

The  boiler-room  floor  is  ten  feet  below  the  street  level.  Room  in 
the  building  was  extremely  valuable,  so  the  boiler  equipment  was 
contracted  into  a  very  small  space.  The  boilers  were  consequently 
made  of  a  special  design  of  the  water-tube  type,  by  John  Mohr  & 
Sons,  Chicago.  They  consist  of  four  units  in  two  batteries,  con- 
taining 11,000  square  feet  of  heating  surface.  Particular  atten- 
tion  in   their   design   was  paid   to   every  point  that   would  make 
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certain  of  a  first-class  performance  in  economical  steam  production. 
A  special  effort  was  made  to  secure  a  circulation  of  feed  water  that 
would  insure  the  precipitation  of  all  impurities  in  the  large  purifier 
installed. 

Complete  and  compact  as  the  boiler  room  is,  these  characteristics 
of  the  plant  are  not  fully  appreciated  until  the  engine  room  is 
reached.  This  is  far  more  compact  and  complete,  reminding  one 
by  its  large  amount  of  power  crowded  into  a  small  space  and  by  the 
perfection  of  its  details  of  the  engine  room  of  a  transatlantic 
steamer.  The  engine-room  floor,  of  iron,  is  about  five  feet  below 
the  street  level,  with  a  sub-basement  under  it.  In  the  centre  of  the 
room,  occupying  almost  the  entire  space,  stand  the  engines  with 
their  direct-coupled  generators.  Along  the  north  wall  is  a  model 
switchboard.  At  flic  south  end  is  a  gauge  room  and  gauge  board, 
pumps  and  fan  motors.  At  either  side  is  an  elevator  shaft,  with 
electric  elevator  motors  and  cable  drums.  Outside  of  the  machinery 
there  is  barely  room  for  the  attendants  to  move  about,  except  in 
front  of  the  switchboard.  The  only  spare  corner  is  filled  by  Chief 
luiginecr  I^iotz's  desk  and  a  wash-stand. 

The  CMKincs  arc  five  in  number,  four  of  250  horsepower  apiece 
and  one  of  75  horse-power.  The  large  ones  are  upright,  non-con- 
densing, cross-compounds,  made  by  the  Hall  Engine  Company  of 
I':ric,  Pa.  The  fifth  is  from  the  same  makers,  but  is  a  tandem  com- 
pound. The  cross-compounds  have  the  fly  and  governor  wheels  in 
the  centre  between  the  housings.  Inertia  governors  of  the  Rites 
type  were  installed,  and  particular  attention  bestowed  to  make  them 
sensitive  in  regulaling.  In  spile  of  the  effort,  however,  ccrl.iin  elec- 
trical precautions  have  yet  to  be  taken  to  prevent  the  lights  jmnp- 
ing  from  the  innuriice  iif  the  motor  demands. 

The  gauge  board  in  the  back  of  the  cnKinc  room  is  a  novelty.  It 
is  built  of  while  marble  and  bronze  and  adorned  with  no  less  than 
Iwelvc  gauges.  There  arc  Raugcs  for  the  steam  pressure,  gauges 
for  back  pressure,  gauges  for  the  heating  system,  gauges  for  the 
air  pressure,  gauges  lo  show  the  height  of  water  in  the  tanks  on 
the  roof  .nnd  gauges  for  everything  an  engineer  could  wish  to  keep 
track  of.  Back  of  the  board  is  a  little  room  kept  under  lock  and 
key.  and  in  it  arc  all  the  recording  gauges  whose  records  can  be  of 
value. 
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Two  six-pole  125-volt  General  Electric  generators  of  60  kilowatts 
each  are  direct  coupled  to  each  of  the  larger  engines.  The  smaller 
engine  has  two  of  22]/^  kilowatts  each,  making  of  all  the  units  three- 
.wire  sets.  The  large  ones  are  driven  at  175  r.  p.  m.  and  the 
snjaller  ones  at  305. 

The  Edison  three-wire  system  is  used  throughout  the  building. 
On  it  are  13,000  l6-cp  lio-volt  incandescent  lamps,  and  a  number 
of  220-voIt  motors.  There  are  thirty-five  of  the  latter,  ranging  in 
size  from  i  to  30  horse-power.  Ten  Gibbs  electric  elevators  are  in 
the  building,  four  of  them  being  supplied  with  30-hp  motors  and 
the  rest  with  22^4-hp  motors.  The  makes  of  motors  used  through- 
out the  building  include  Gibbs,  Crocker-Wheeler,  C  &  C,  West- 
inghouse.  Northern  and  International.  They  perform  all  the  power 
work  of  the  building,  even  to  running  the  air  compressor  for  the 
pneumatic  tube  system. 

The  switchboard  is  one  in  a  thousand.  It  occupies  the  entire 
north  side  of  the  engine  room.  It  is  made  of  purest  white  Carrara 
marble,  bound  with  a  heavy  ornamental  border  of  solid  bronze, 
costing  several  thousand  dollars  in  itself.  Above,  the  bronze  trim- 
ming forms  the  frame  for  a  handsome  electrical  clock,  which  runs 
by  means  of  circuits  twenty-eight  electric  clocks  in  the  various 
rooms  throughout  the  building.  The  copper  instruments  com- 
bine with  the  bronze  and  white  of  the  board  to  give  a  most  hand- 
some effect.  The  board  was  installed  by  the  Chicago  Edison  Com- 
pany, which  did  the  electrical  work  on  the  plant. 

There  are  three  panels  to  the  switchboard.  The  centre  one  is  the 
generator  panel,  holdijig  the  rheostats,  ammeters  and  controlling 
switches  for  the  machines.  The  main  switches  are  triple-pole, 
double-throw,  putting  in  the  equalizer  bar  in  each  case  before  the 
oiitside  bar.  One  throw  connects  the  dynamo  to  the  power  cir- 
cuit and  the  other  to  the  lighting  circuit.  A  central  junction  switch 
enables  the  power  and  lighting  buses  to  be  thrown  together  if  de- 
sired.   This  is  usually  done  during  tlie  day  in  order  to  make  a  load 


Abii  Hcuii.Ciii  IE  .\ND  Tank,  Show- 
ing Coal  Hopper  at  the  Left. 


nighttime,  even  if  the  two  circuits  are  thrown  together,  no  fluctua- 
tion is  noticed,  since  the  lights  form  the  greater  part  of  the  load 
and  the  variation  due  to  the  motors  is  a  small  factor.     Usually  one 
pair   of   machines   is   run   day- 
time,   unless   cloudy,   and   two 
to  three  pairs  at  night. 

The  left-hand  panel  feeds 
the  motor  circuits.  They  are 
put  for  convenience  on  three 
feeders,  running  to  different 
portions  of  the  building.  The 
right-hand  panel  is  for  the 
lights  and  here  again  three  cir- 
cuits are  used.  Light  and 
power  voltmeters  are  on  the 
board,  attached  to  the  bus  bars 
of  the  two  circuits.  A  novelty 
of  considerable  value  consists 
in  both  light  and  power  pilot 
wires  run  to  the  board  from 
the  extreme  points  of  the  build- 
ing, so  that  the  throw  of  the 
voltmeter  switch  will  show  in 
succession  the  voltage  at  dif- 
ferent places  in  the  structure. 

In  front  of  the  switchboard 
are  small  air' tubes,  connected 

with  the  compressor  which  supplies  air  for  the  pneumatic-gate  openers 
on  the  elevators  and  for  the  sewage  ejectors.  These  tubes  are  used 
for  blowing  dirt  off  the  boards  and  instruments.  The  generators 
are  similarly  provided.  Behind  the  switchboard  are  located  the 
wattmeters,  of  the  Thomson  integrating  variety.  These  keep  a  close 
record  on  the  energy  used  for  both  light  and  power  circuits. 

The  wiring  throughout  the  building  is  done  in  iron-armored  con- 
duits. The  main  cables  are  carried  on  insulators,  but  everything 
smaller  is  concealed  and  in  conduits.  Between  the  machine  and 
switchboard  and  from  the  street  to  the  building  the  cables  run 
under  the  engine-room  floor  in  the  sub-basement  to  wiring  shafts 
through  the  building.  The  largest  cables  contain  1,250,000  circular 
mils. 

Tests  have  been  recently  completed  on  the  Chicago  Public  Li- 
brary plant  by  George  H.  Barrus.  The  results  in  full  have  not  been 
given  out.  But  they  have  occasioned  some  important  changes 
lately  in  the  electrical  machinery — changes  not  yet  fully  completed. 
.\s  far  as  published,  the  engines  and  boilers  made  a  good  showing. 
The  dynamos  gave  an  efficiency  of  0.856  on  full  load,  0.785  on  half 
load  and  0.854  on  154  load. 

This  plant,  designed  by  N.  E.  Wydert,  is  relied  on  for  furnish- 
ing the  lighting  of  the  Chicago  Public  Library  in  every  event.  Al- 
tliough  there  are  a  few  gas  pipes  in  the  building,  no  connection  with 
the  street  mains  has  ever  been  made.  Likewise,  no  breakdown 
connection  with  the  Chicago  Edison  street  circuit,  now  so  common 
as  a  safety  reserve  in  the  down-town  plants,  has  been  provided. 
The  usefulness  of  the  building  to  the  public  is  expected  to  stand  or 
fall  by  its  lighting  plant.  Judging  by  past  records  and  the  large 
reserve  of  machinery  provided,  the  distribution  of  the  2,700,000 
books  given  out  by  the  Chicago  Public  Library  each  year  will  not 
be  interfered  with  by  lack  of  light  or  power. 


The  Main  Gkner^iing  Units. 

suliiciently  heavy  to  be  economical  for  one  pair  of  machines.  But 
it  results  in  flickering  lights  when  the  elevator  motors  are  started, 
in  spite  of  the  special  governors.  Yet  in  the  daytime  the  liglits  in 
use  are  in  the  basement  and  corridors,  so  no  harm   is  done.     At 


Experiments    with    Electric  Traction   on   the    London    Under= 
ground   Railways. 

The  London  "Electrical  Engineer"  announces  a  few  details  of  the 
electrical  traction  experiments  to  be  carried  out  on  the  Metropoli- 
tan and  District  railways  of  London.  It  is  proposed  to  have  the 
motors  distributed  among  the  different  cars  of  the  train,  some  four 
^earless  motors  with  series-parallel  control  to  be  used  for  each  train. 
Both  lead  and  return  conductors  will  be  insulated,  the  train  rails  not 
being  utilized  for  conduction  purposes,  and  the  present  experiments 
are  chiefly  intended  to  ascertain  the  best  arrangements  of  the  con- 
ducting system.    The  experiments  will  be  carried  on  until  July. 

The  Resistance  of  the  Human  Body. 

The  London  "Electrician"  describes  measurements  carried  on  by 
Siemens  &  Halskc  to  determine  the  resistance  of  the  bodies  of  a. 
large  number  of  workmen.  Between  the  hands  values  ranging 
from  900  to  2000  ohms  were  obtained,  and  between  the  hand  and 
earth — the  men  wearing  the  wooden  shoes  of  German  workmen — 
resistance  ran  from   14,000  to  over  150,000. 
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The  Converter— I. 

BY   C.    P.    STEINMETZ. 
I.    GENERAL. 

'  OR  long  -  distance  transmission, 
and  to  a  certain  extent  also  for 
distribution,  alternating  currents, 
either  polyphase  or  single  phase, 
are  extensively  used.  For  many 
applications,  however,  as  especial- 
ly for  electrical  railroading  and 
for  electrolytic  work,  continuous 
currents  are  required,  and  are 
usually  preferred  also  for  low 
tension  distribution  on  the  Edi- 
son three-wire  system.  Thus, 
where  power  is  derived  from  an 
alternating  system,  transforming 
devices  are  required  to  convert 
from  alternating  to  continuous 
current.  This  can  be  done  either 
by  a  direct  -  current  generator 
driven  by  an  alternating  synchronous  or  induction  motor,  or  by  a 
single  machine  consuming  alternating  and  producing  continuous 
current  in  one  and  the  same  armature.  Such  a  machine  is  called  a 
converter  and  combines,  to  a  certain  extent,  features  of  a  direct- 
current  generator  and  an  alternating  synchronous  motor. 

Since  in  the  converter  the  alternating  and  the  continuous  currents 
pass  through  the  same  armature  conductors,  and  therefore  cut  the 
same  field  flux,  their  e.  m.  fs.  stand  in  a  definite  relation  to  each 
other,  which  is  such  that  in  practically  all  cases  step-down  trans- 
formers will  be  necessary  to  give  from  the  comparatively  high  pres- 
sure line  circuit  the  required  alternating  voltage. 

Comparing  the  converter  with  the  combination  of  a  synchronous 
or  induction  motor  and  a  direct-current  generator,  the  converter 
requires  step-down  transformers,  while  the  synchronous  motor,  if 
the  alternating  line  voltage  is  10,000  volts  or  more,  generally  re- 
quires step-down  transformers  also,  but  with  voltages  of  1000  to 
10,000  volts  the  synchronous  motor  can  frequently  be  wound  direct- 
ly for  the  line  pressure  and  stationary  transformers  eliminated.  Thus. 
in  the  one  case,  we  have  two  machines  with  or  generally  without 
stationary  transformers,  and  in  the  other  case  a  single  machine  with 
transformers. 

Regarding  the  reliability  of  operation  and  first  cost,  usually  a 
single  machine  is  preferable.  Regarding  efficiency,  that  of  the  sta- 
tionary transformer  of  large  size  varies  from  97  to  98  per  cent.,  with 
an  average  of  97.5  per  cent.  That  of  the  converter  or  of  the  syn- 
chronous motor  varies  between  91  and  95  per  cent.,  with  93  per 
cent,  as  average,  and  that  of  the  direct-current  generator  between  90 
and  94  per  cent.,  with  92  per  cent  as  average.  Thus  the  converter 
with  its  step-down  transformers  will  give  an  average  efficiency  of 
90.7  per  cent.,  a  direct-current  generator  driven  by  synchronous  mo- 
tor with  step-down  transformers  an  efficiency  of  83.4  per  cent.,  and 
without  step-down  transformers  an  efficiency  of  85.5  per  cent.  Hence 
the  converter  is  more  efficient 

Mechanically  the  converter  has  the  advantage  that  no  transfer  of 
mechanical  energy  takes  place,  since  the  torque  consumed  by  the 
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2.    RATIO    OF    ELECTROMOTIVE    FORCES    AND    OF    CURRENTS. 

Let  Fig.  I  represent  diagrammatically  the  commutator  of  a  direct- 
current  machine  with  the  armature  coils  shown  connected  to  adja- 
cent commutator  bars.  The  brushes  are  Si  and  B2  and  the  field 
poles  Fi  and  F2. 

If  now  two  oppositely  located  points  Oi  and  Qj  of  the  commutator 
are  connected  with  two  collector  rings  Di  and  Dj  it  is  obvious  that 
the  e.  m.  f.  between  these  points  Oi  Oj  and  thus  between  the  collector 


Fig.  4 


generalion  of  the  continiiou*  currrni  ,ind  the  torque  produced  by  the 
alternating  current  are  applied  at  the  «amc  armature  conductors, 
while  in  a  direct-current  (jcncralor  driven  by  jynchronous  molor 
the  power  ha>  to  be  transmitted  mechanically  through  the  ihali 
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rings  Di  Di  will  be  a  maximum  at  the  instant  when  the  points 
a,  Cj  coincide  with  the  brushes  Bi  B2,  and  will  at  this  time  be  equal 
to  the  direct-current  voltage  E  of  the  machine.  While  the  points 
Oi  flj  are  moving  away  from  this  position  the  difiference  of  poten- 
tial between  Oi  and  02  decreases  and  becomes  zero  at  the  instant 
when  the  line  Oi  Oi  coincides  with  the  direction  of  the  field  poles 
F,  Fa.  At  this  point  the  difference  in  potential  between  a,  and  ch  re- 
verses and  then  increases  again,  reaching  equality  with  E,  but  in 
opposite  direction  when  a,  and  a-  coincide  with  the  brushes  B^  and 
B,. 

That  is,  between  ;he  collector  rings  Di  and  D-  an  alternating 
voltage  is  produced  whose  maximum  value  equals  the  continuous 
current  e.  m.  f.,  E,  and  which  makes  a  complete  period  for  every 
revolution  of  the  machine  (in  a  bipolar  converter,  or  /■  periods  per 
revolution  in  a  machine  oi  2  p  poles). 

Hence  this  alternating  e.  ni.  f,  is 

e  =  ^'sin  2  jr  A'/. 
Where  N  =  frequency  of  rotation  and  £  =  e.  m.  f.  between  brushes 
of  the  machine. 
Thus  the  effective  value  of  the  alternating  e.  m.  f.  is 

E,  =^  £/  t'l. 

That  is,  a  direct-current  machine  produces  between  two  collector 
rings  connected  with  two  opposite  points  of  the  commutator  an 
alternating  e.  m.  f.,  equal  to  the  direct-current  voltage,  divided  by 
the  square  root  of  two,  at  a  frequency  equal  to  the  frequency  of  ro- 
tation, and  since  every  alternating-current  generator  is  reversi- 
ble such  a  direct-current  machine  with  two  collector  rings, 
when  supplied  with  an  alternating  e.  m.  f.  of  1/  t^2  X  the  direct-cur- 
rent voltage  at  the  frequency  of  rotation,  will  run  as  a  synchronous 
motor,  or  if  at  the  same  time  generating  direct  current  as  a  syn- 
chronous converter. 

Since,  neglecting  losses  and  phase  displacement,  the  output  of 
the  direct-current  side  must  be  ccjual  to  the  input  of  the  alternat- 
ing-current side,  and  the  alternating  voltage  in  the  single-phase 
converter  is  /:/  ♦'  2,  the  alternating  current  must  be  =  /  V  2.  where 
/  =  direct-current  output. 

If  now  the  commutator  is  connected  to  a  further  pair  of  collector 
rings  I),  I),  (Fig.  2)  at  two  points  n.  a*  midway  between  di  and  Oi, 
it  is  obvious  thai  between  P.,and  Dt  :tn  alternating  voltagoof  the  same 
frequency  and  intensity  will  be  produced  as  hrtwron  Pi  and  D,,  but 
in  qu.iliature  Ihorcwilh,  since  at  the  niomcut  when  a,  and  a,  coincide 
with  the  brushes  H,  B,,  and  thus  receive  the  maximum  difference 
of  potential,  Oi  and  o>  are  at  zero  points  of  potential.  Thus  con- 
necting four  cc|uidislant  points  Oi,  a<,  oi  and  a*  of  the  direct-cur- 
rent gnirrator  lo  four  collector  rings  Dy,  D,,  Da  and  D,  gives  a  four- 
phase  converter  of  the  e.  m.  f.  per  phase. 

/■:,  =  Kl  V  1. 

The  nirrent  i>rr  phase  Is  (neglecting  losses  and  pha.w  displace- 
ment) 

A  =  //  ^'1. 

siiuc  the  alternating  power  2  Fi  U  must  equal  the  direct-current 
power,  S  /. 
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Connecting  three  equidistant  points  of  the  commutator  to  three 
collector  rings,  as  in  Fig.  3,  gives  a  three-phase  converter. 

Let,  in  Fig.  4,  the  three  e.  m.  fs.  between  the  three  collector 
rings  and  the  neutral  point  of  the  three-phase  system  (or  Y  volt- 
ages) be  represented  by  the  vectors  0  E,,  O  Ei  and  O  Es,  and  the 
e.  m.  f.  between  the  collector  rings  (or  delta  voltages),  by  vec- 
tors £1  El,  El  E,  and  Ea  Ei.  The  e.  m.  f.  0  £1  is,  however,  nothing 
but  half  the  e.  m.  f.  £1  in  Fig.  i  of  the  single-phase  converter,  that 
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is  =  E/2  V  2.     Hence  the  Y  voltage,  or  voltage  between    collector 
ring  and  neutral  point  of  a  three-phase  converter,  is 

2   V  2 

and  the  ^  voltage  thus, 


E,: 


E'  =  E,   V  3' 


2   V 


Since  the  total  three-phase  power,  3  A  £1,  equals  the  total  con- 
tinuous-current power  /  £,  it  is, 

/  E ^2  /  V'' 
3£"i  3 


J,-- 


=  0.943  /. 


In  general,  in  an  «-phase  converter  or  converter  in  which  n  equi- 
distant points  of  the  commutator  (in  a  bipolar  machine,  or  n  equi- 
distant points  per  pair  of  poles  in  a  multipolar  machine)  are  con- 
nected to  n  collector  rings,  the  voltage  between  any  collector  ring 
and  the  common  neutral,  or  star  voltage,  is 

^■=^- 
2  -r  2 

consequently  the  voltage  between  two  adjacent  collector  rings 

■a        E         7t 

E'  =  2  El  sin  —  =  —7=  sin  - , 

«       Y  2        n 

since  2  a,  «   is  the  angular  displacement  between  two  adjacent  col- 
lector rings,  and  herefrom  the  current  per  line  is  found  as 


/.  = 


/  V~ 


and  the  current  flowing  from  line  to  line,  or  from  collector  ring  to 
adjacent  collector  ring. 


/' 


a 

ft  sin  — 

ft 


Table  No.  i  gives,  with  the  continuous-current  voltage  and  con- 
tinuous current  as  unit,  the  alternating  voltages  and  currents  of  the 
different  converters. 
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Phase. 
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Phase. 

Four 
Phase. 

Six  Phase. 

Twelve 
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These  currents  give  only  the  energy  component  of  alternating 
current  corresponding  to  the  continuous-current  output.  Added 
thereto  is  the  current  required  to  supply  the  losses  in  the  machine. 


and  the  wattless  component  of  current  if  a  phase  displacement  is 
produced  in  the  converter. 

3.    VARIATION    OF    THE    RATIO    OK    ELECTROMOTIVE    FORCES. 

The  preceding  ratios  of  e.  m.  fs.  apply  strictly  only  to  the  in- 
duced e.  m.  fs.,  and  that  under  the  assumption  of  a  sine  wave  of 
alternating  induced  e.  m.  f.  The  latter  is  always  sufficiently  closely 
the  case,  since  the  armature  of  the  converter  is  a  multitooth  struc- 
ture, that  is,  contains  a  distributed  winding. 

The  ratio  between  the  difference  of  potential  at  the  commutator 
brushes  and  that  at  the  collector  rings  of  the  converter  usually 
differs  somewhat  from  the  theoretical  ratio,  due  to  the  e.  m.  f.  con- 
sumed in  the  converter  armature,  and  in  machines  converting  from 
alternating  to  continuous  current  also  due  to  the  shape  of  im- 
pressed wave.  When  converting  from  alternating  to  continuous 
current,  under  load  the  difference  of  potential  at  the  commutator 
brushes  is  less  than  the  induced  continuous-current  e.  m.  f.,  and  the 
induced  alternating  e.  m.  f.  less  than  the  impressed,  due  to  the 
voltage  lost  in  the  armature  resistance. 

If  the  current  in  the  converter  is  in  phase  with  the  impressed 

e.  m.  f..  armature  self  induction  has  little  effect,  but  reduces  the  in- 
duced alternating  e.  m.  f.  below  the  impressed  with  a  lagging,  and 
raises  it  with  a  leading  current,  in  the  same  way  as  in  a  synchronous 
motor. 

Thus  in  general  the  ratio  of  voltages  varies  somewhat  with  the 
load  and  with  the  phase  relation,  and  with  constant  impressed  alter- 
nating e.  m.  f.  the  difference  of  potential  at  the  commutator  brushes 
decreases  with  increasing  load,  decreases  with  decreasing  excitation, 
lag — and  increases  with  increasing  excitation, lead.  When  converting 
from  continuous  to  alternating  current  the  reverse  is  the  case. 

The  direct-current  voltage  stands  in  definite  proportion  to 
the  ma.ximum  instantaneous  value  of  the  alternating  voltage 
(being  equal  to  twice  the  maximum  star  voltage),  but  to  the  effect- 
ive value  (or  value  read  by  the  voltmeter)  only  in  so  far  as  the  lat- 
ter depends  upon  the  former,  being  equal,  with  a  sine  wave,  to 
j/  V  2,  multipliedby  the  maximum  value.  Thus  with  an  impressed 
wave  of  e.  m.  f.  giving  a  different  rati§  of  maximum  to  effective 
value,  the  ratio  between  continuous-current  and  alternating-current 
voltage  is  changed  in  the  same  proportion  as  the  ratio  of  maxi- 
mum to  effective.  Thus,  for  instance,  with  a  flat-topped  wave  of 
impressed  e.  m.  f.  the  maximum  value  of  alternating  impressed  e.  m. 

f.  and  thus  the  continuous-current  voltage  depending  thereupon  are 
lower  than  with  a  sine  wave  of  the  same  effective  value,  while  with 
a  peaked  wave  of  impressed  e.  m.  f.  they  are  higher  by  as  much  as 
10  per  cent,  in  extreme  cases. 

Hence  the  ratios  of  e.  m.  fs.  given  under  heading  2  have  to  be 
corrected  by  the  drop  of  voltage  in  the  armature,  and  have  to  be 
multiplied  by  a  factor  which  is  *  2  times  the  ratio  of  effective  to 
maximun:ivalue  of  impressed  wave  of  e.  m.  f.  (  V  2  being  the  ratio 
of  maximum  to  effective  of  the  sine  wave  on  which  the  ratios  in 
section  2  were  based.)  With  an  impressed  wave  differing  from  sine 
shape,   a  current  of  higher  frequency,   but   generally   of  negligible 


magnitude,  flows  through  the  converter  armature,  due  to  the  differ- 
ence between  impressed  and  counter  e.  m.  f.  waves. 

4.    ARMATl-'RE  CURRENT   AND    HEATING. 

The  currenffiowing  in  the  armature  conductors  of  a  converter  is 
the  difference  between  the  alternating-current  input  and  the  con- 
tinuous-current output. 

Let  in  Fig.  S  a,  and  Oj  be  two  adjacent  leads  connected  with  the 
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collector  rings  D,  and  D2  of  an  n-phase  converter.     The  alternat- 
ing e.  m.  f.  between  Oi  and  a^,  and  thus  the  alternating  energy  cur- 
rent flowing  in  the  armature  section  between  Oi  and  fc,  will  reach  a  ' 
maximum  when  this  section   is  midways  between   the   brushes  Bi 
and  Bi,  as  shown  in  Fig.  5. 

The  continuous  current  in  every  armature  coil  reverses  at  the 
moment  when  the  coil  passes  under  brush  Bi  or  Bj,  thus  giving  a 
rectangular  alternating  current,  as  shown  in  Fig.  6  as  /.  At  the 
moment  when  the  alternating  energy  current  is  a  maximum,  an 
armature  coil  d  midway  between  two  adjacent  alternating  leads  Oi 
and  a,  is  midway  between  the  brushes  Bi  and  B=,  as  in  Fig.  5,  and 
is  thus  in  the  middle  of  its  rectangular  continuous-current  wave,  and 
consequently  in  this  coil  the  alternating  and  the  rectangular  con- 
tinuous current  are  in  phase  with  each  other,  but  opposite,  as  shown 
in  Fig.  6  at  h  and  /,  and  the  actual  current  is  their  diiterence,  as 
shown  in  Fig.  7. 

In  successive  armature  coils  the  continuous  current  reverses  suc- 
cessively. That  is,  the  rectangular  currents  flowing  in  successive  arma- 
ture coils  are  successively  displaced  in  phase  from  each  other,  and  since 
the  alternating  current  is  the  same  in  the  whole  section  Oi  ch  and  in 
phase  with  the  rectangular  current  in  the  coil  d  it  becomes  more  and 
more  out  of  phase  therewith  when  passing  from  coil  d  towards  Oi  or  az, 
as  shown  in  Figs.  8,  9,  10  and  11,  until  the  maximum  phase  dis- 
placement between  alternating  and  rectangular  current  is  reached  at 
the  alternating  leads  Oi  and  ch,  and  is  equal  to  */«. 

Thus  if  £  =  continuous  voltage  and  /  =  continuous  current,  in 
an  armature  coil  displaced  by  angle  00  from  the  position  d  mid- 
way between  two  ad.iacent  leads  of  the  «-phase  converter,   if  the 


fontinuouscurrcntisZ/zfor  the  half  period  from  zero  to  «  the  alter- 
nating current  is 

/'    V  2  sin  (^ —  03) 
where 

«  sin  TT  >i 
13  the  effective  value  of  the  alternating  current.     Thus  the  actual 
current  in  this  armature  coil  is, 


/<,   =  / '  sin  ( 
and  its  effective  value 


/      /   I  4  sin  (<p  -  o>)  I 

rp  —  <o)  —     —      <  :   '" ,       ~  '  f 

2      2    (     n  sin  jr/n  ) 
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Since    '  is  the  currint  in  the  armature  coil  of  a  direct-current  gcn- 

2 
erator  of  ''■'■  ■.•■mu'  output, 
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i,  ihc  ratio  '  'I'e  arni.iiurc-coil  resistance  of  the 

converter  to  1  rent  Kcncrator  of  the  same  output, 

and  thu»  the  ratio  oi  coil  iin.iting. 
This  ratio  I*  a  maxlmnm  .it  the  position  of  the  alternating  leads: 

te  =  n/n  and  is: 

It  is  a  minimum  for  ;i  coil  iii.d.vay*  between  adjacent  atlernat- 
ing  leads:  a*  -  o  and  is: 
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is  the  ratio  of  the  total  energy  loss  in  the  armature  resistance  of 
an  «-phase  converter  to  that  of  the  same  machine  as  direct-current 
generator  at  the  same  output,  or  the  relative  armature  heating. 

Thus,  to  get  the  same  energy  loss  in  the  armature  conductors 
and  consequently  the  same  heating  of  the  armature,  the  current  in 
the  converter,  and  thus  its  output,  can  be  increased  in  the  pro- 
portion 1/  \r  over  that  of  the  direct-current  generator. 

SUBSTITUTING    FOR    «    NUMERICAL    VALUES. 


Type. 


Continuous 

Current 
Geierator. 


.ciniile 
Phase. 


Thiee 
Phase. 


Four 
Phase. 


Six 

Phase. 


Twelve        ■» 
Phase.     Phase  • 


n 

2 

3 

4 

6 

12 

To 

1. 00 

0.45 

0  225 

0.20 

o.ig 

0.1S7) 

0.24    '^    0.187 

r,. 

1. 00 

3.00 

1.20 

0.73 

0.42 

r 

1. 00 

1-37 

0-555 

0.37 

0.26 

0.20    ) 

Rating 

V  1. 00 

by  mean 

0.8=; 

1-34 

1.6+ 

1.96 

2.24          2.31 

armature 

heating 

. 

*  That  is,  as  many  collector  rings  as  commutator  segments. 
In  these  values  the  small  energy  current  supplying  the  losses  in 
the  converter  is  neglected. 


Assuming  this  current  =  pl\  where  P  equals  the  energy  current 
corresponding  to  continuous  current  (where  p  =  0.04  when  assum- 
ing 4  per  cent.  loss  in  mechanical  and  molecular  magnetic  friction"), 
the  total  alternating  energy  current  is: 

/]  =/'(!  +  P) 
and  the  resultant  current 


I'l^  =•  /  j  sin  {g>—  oa)—   _- 

f-  p)  sin  («p 
«  sin  7C/n 


_/  _(  4  (1  -»-  p)  sin  («p  —  03)  _      >, 
thus  its  edcclive  value: 
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Vo 
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Herefrom  we  Rct  the  values  for  the  relative  current  hcatuiK, /', 
and  the  corresponding  rating,  which  isi/  4  /"  by  a.ssuming  p  =  O.o^. 


December  17,  1898. 


FHE    ELECTRICAL     VV^ORLD. 


6»3 


Type. 


Continuous 
Current. 


Single 
Phase. 


Three 
Phase. 


]        =  1. 00 

y     =         l.oo 
Rating        i.oo 


I  37 

1-457 

o.»25 


0555 
0.5S5 

I-3I 


Four 
Phase. 

~^.37 
0.385 
l.bi 


Six 
Phase. 


Twelve 
Phase. 


Phase. 


Thus  the  total  polarization  of  all  «-phases*  is 


0.26 

0.20 

0.187 

5       0.207 

0.201 

0.187 

1.94 

2.24 

2.31 

If  a  phase  displacement  exists  between  current  and  e.  m.  f.  in  the 
converter,  the  current  can  be  resolved  into  an  energy  component  in 
phase  with  the  e.  m.  f.  and  a  wattless  component  in  quadrature 
therewith. 

The  loss  of  power  in  a  resistance  due  to  an  alternating  curent  is 
equal  to  the  sum  of  the  losses  due  to  the  two  components,  the  ener- 
gy current  and  the  wattless  current,  and  thus  if  a  phase  displace- 
ment is  produced  in  a  converter  the  loss  of  power  due  to  the  watt- 
less current  has  to  be  added  to  the  loss  of  power  due  to  the  energy 
current  as  discussed  and  recorded  in  above  given  tables. 

Assuming,  for  instance,  a  wattless  current  at  full  load  (leading  or 
lagging)  of  30  per  cent,  of  full  load  current,  the  additional  energy 
loss  in  the  armature  corresponding  thereto  amounts  to  0.3'  =  0.09 
of  that  of  the  same  machine  as  a  direct-current  generator.  Adding 
this  to  the  values  given  in  above  tables  gives  a  relative  heating  of 
the  diflerent  types  of  machines,  and  permissible  rating  (as  based  on 
armature  heating)  as  follows: 


30   PER   CE.NT.    WATTLESS   CLRRENT. 
Continuous        Single        Three        Four  Six 


Type.     Current. 


Phase. 


Phase. 


phase.        Phase. 


Twelve 
Pha.se. 


Phase. 


r^  =  I.03 
fa  =  1.00 
Rating      i.oo 


1-475 
1.565 

o.So 


o.5»5 
0.675 

I.  22 


0.385 

0.475 
1.45 


0.267 
0.3=7 
1,67 


0.20I 
0.2ql 

1.85 


0.276 
0.277 
1.90 


5.    AR.M.\TUKE    RE.ACTION. 

The  armature  reaction  of  the  polyphase  converter  is  the  resultant 
of  the  direct-current  and  the  alternating-current  reactions.  If  the 
commutator  brushes  are  set  at  right  angles  to  the  field  poles  or 
without  lead  or  lag,  as  is  usually  done  in  converters,  the  continuous- 
current  armature  reaction  consists  in  a  polarization  in  quadrature 
behind  the  field  magnetism.  The  armature  reaction  due  to  the 
energy  component  of  the  alternating  current  in  a  synchronous  mo- 
tor consists  in  a  polarization  in  quadrature  ahead  of  the  field  mag- 
netism, and  thus  is  opposite  to  the  armature  reaction  as  a  con- 
tinuou-current  generator. 

Let  m  be  the  total  number  of  turns  on  the  bipolar  armature  of  an 
n-phase  converter,  and  /  be  the  continuous  current,  then  the  num- 
ber of  turns  in  series  between  the  brushes  equals  Wi/2,  hence  the 
total  armature  ampere  turns  or  polarization  equals  «i/2.  Since 
however,  these  ampere  turns  are  not  unidirectional,  but  distributed 
over  the  whole  surface  of  the  armature,  their  resultant  is: 

-  IL 
2 


F=  — ^avg.cos 
2 


And  since  avg.  cos 


+- 


2 
2 


¥^  m  1 1  Tt  =  continuous-current  polarization  of  the  converter   (or 
direct-current  generator)  armature. 

In  an  n-phase  converter  the  number  of  turns  per  phase  equals 
ni/n.  The  current  per  phase  or  current  between  two  adjacent  leads 
(ring  current)  is 

/I  _      A/  2 

«  sin  ic/n 
hence  the  ampere  turns  per  phase  are 

'"   /'  _  m  I  y/  -2. 
"  «'  sin  n/ii 

These  ampere  turns  are  distributed  over  one  H-th  of  the  circum- 
ference of  the  armature,  and  their  resultant  is  thus: 
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And  since  avg.  cos  =       sin    " 
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Tt  n 
is  the  resultant  polarization  in  eflFective  ampere  turns  of  one  phase 
ot  the  converter. 
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"V 


-/'  = 


m  I 


that  is,  the  polarization  of  the  converter  due  to  the  alternating 
energy  current  is  equal  to  that  of  the  continuous  current,  but  op- 
posite thereto,  and  their  resultant  armature  reaction  is  thus  equal  to 
zero.  The  same  is  obviously  the  case  in  an  "inverted  converter," 
that  is,  a  machine  changing  from  continuous  to  alternating  current. 

Difierent,  however,  are  the  conditions  in  a  single-phase  con- 
verter. At  the  instant  when  the  alternating  current  equals  zero  the 
full  continuous-current  reaction  exists. 

At  the  instant  when  the  alternating  current  is  a  maximum,  the 
reaction  is  the  difference  between  that  of  the  alternating  and  of  the 
continuous  current,  and  since  the  maximum  alternating  current  in 
the  single-phase  converter  equals  twice  the  continuous  current,  at 
this  instant  the  resultant  armature  reaction  is  equal  but  opposite  to 
the  continuous-current  reaction. 

Hence  the  armature  reaction  oscillates  with  twice  the  frequency 
of  the  alternating  current,  and  with  full  intensity;  and  since  it  is 
in  quadrature  with  the  field  excitation,  tends  to  shift  the  magnetic 
flux  rapidly  across  the  field  poles,  and  thereby  tends  to  cause  spark- 
ing and  energy  losses.  This  oscillating  reaction  is,  however,  essen- 
tially reduced  by  the  damping  effect  of  the  magnetic  field  struc- 
ture. 

Since  the  resultant  main  armature  reactions  neutralize  each  other 
in  the  polyphase  converter,  there  remain  only: 

1.  The  armature  reaction  due  to  the  small  energy  current  required 
to  cover  the  internal  losses  of  power,  which  is  in  quadrature  with 
the  field  excitation  or  distorting,  but  of  negligible  magnitude; 

2.  The  armature  reaction  due  to  the  wattless  component  of  alter- 
nating current  where  such  exists;  and 

3.  An  effect  of  oscillating  nature,  which  may  be  called  a  "higher 
harmonic  of  armature  reaction." 

The  continuous  current,  as  a  rectangular  alternating  current  in 
the  armature,  changes  in  phase  from  coil  to  coil,  while  the  alter- 
nating current  is  the  same  in  the  whole  section  of  the  armature  be- 
tween adjacent  leads. 

Thus,  while  the  resultant  reactions  neutralize,  a  local  effect  re- 
mains, which  in  its  relation  to  the  magnetic  field  oscillates  with  a 
period  equal  to  the  time  of  the  motion  of  the  armature  through  the 
angle  between  adjacent  alternating  leads,  that  is,  double  frequency 
in  a  single-phase  converter  (in  which  it  is  equal  in  magnitude  to 
the  continuous-current  reaction,  and  is  the  oscillating  armature  re- 
action discussed  above),  triple  frequency  in  a  three-phase  con- 
verter, and  quadruple  frequency  in  a  four-phase  converter. 

The  amplitude  of  this  oscillation  in  a  polyphase  converter  is  small, 
and  its  influence  upon  the  magnetic  field  is  usually  negligible,  due 
to  the  damping  effect  of  the  field  winding,  which  acts  like  a  short- 
circuit  for  an  oscillation  of  magnetism. 

A  polyphase  converter  on  unbalanced  circuit  can  be  considered  as 
a  combination  of  a  balanced  polyphase  and  a  single-phase  converter, 
and  since  even  single-phase  converters  operate  fairly  satisfactorily, 
the  effect  of  unbalanced  circuits  on  the  polyphase  converter  is  com- 
paratively small. 

Since  the  armature  reaction  of  the  continuous  current  and  of  the 
alternating  current  in  the  converter  neutralize  each  other,  no  change 
of  field  excitation  is  required  in  the  converter  with  changes  of  load. 
Furthermore,  while  in  a  continuous-current  generator  the  arma- 
ture reaction  at  given  field  strength  is  limited  by  the  distortion  of 
the  field  caused  thereby,  this  limitation  does  not  exist  in  a  converter, 
and  a  much  greater  armature  reaction  can  be  safely  used  in  con- 
verters than  in  continuous-current  generators,  the  distortion  being 
absent  in  the  former. 

Since  the  armature  heating  is  relatively  small,  the  practical  limit 
of  overload  capacity  Tsf  a  converter  is  that  due  to  the  commutator, 
and  is  usually  far  higher  than  in  a  continuous-current  generator, 
since  the  distortion  of  field  which  causes  sparking  on  the  commu- 
tator under  overloads  in  a  continuous-current  generator  is  absent  in 
a  converter. 

The  theoretical  limit  of  overload,  that  is,  the  overload  at  which  the 
converter  drops  out  of  step  and  comes  to  a  standstill,  is  far  beyond 
reach  at  steady  frequency  and  constant  impressed  alternating  volt- 
age, while  on  an  alternating  circuit  of  pulsating  frequency  it  ob- 
viously depends  upon  the  amplitude  and  period  of  the  pulsation  of 
frequency. 

(To  be  continued.) 

•  "Theory  and  Calculation  of  Alternate-Current  Phenomena,"  Steinmetz,  p. 
354.  1st  ed. :  p.  360.  2d  ed. 
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The  Paris  Exposition  of  1900. 


BV    FRANXIS   E.    DRAKE,    DIRECTOR  OF   MACHINERY    AND   ELECTRICITY, 
U.SITED   STATES  COMMISSION. 

Though  occupying  only  about  one-half  the  area  of  the  World's 
Columbian  Exposition  at  Chicago,  the  Paris  Exposition  of  1900 
will  have  great  opportunity  for  the  satisfactory  presentation  of  the 
arts  of  peace.  The  location  of  the  grounds  is  practically  in  the 
heart  of  Paris,  and,  lying  as  they  do,  on  both  sides  of  the  River 
Seine,  they  afford  an  unrivalled  opportunity  for  providing  comfort- 
ably for  great  crowds. 

The  part  which  machinery  and  electricity  will  play  in  this  coming 
exposition  is  a  more  important  one  than  ever  assumed  by  these  two 
great  industries  in  former  expositions.  In  a  general  way  it  may  be 
said  that  but  few  important  changes  or  improvements  will  be  shown 
in  the  service  of  the  Paris  exposition  over  the  Columbian  exposition 
of  1893.  The  French  classification,  however,  is  a  distinct  advance 
over  that  of  any  previous  exposition,  inasmuch  as  it  provides  for  the 
installation  of  the  finished  product,  together  with  the  machinery  and 
processes  used  in  connection  therewith.  Under  this  classification 
collective  exhibits  will  be  most  successful  in  presenting  to  the  vis- 
itors a  clear  understanding  of  the  state  of  the  art  in  that  particular 
industry. 

The  great  service  power  plant  of  the  exposition  will  occupy  a  fa- 
vorable position  in  the  main  group  of  buildings.  It  will  be  installed 
immediately  adjoining  the  space  allotted  for  the  exhibits  of  electri- 
cal and  other  machinery,  and  any  benefit  which  might  naturally  ac- 
crue to  the  builder  of  machinery  installed  in  the  service  plant  will 
be  accentuated  and  made  more  apparent  by  reason  of  its  being  lo- 
cated in  close  proximity  to  the  exhibits  not  offered  for  regular  ser- 
vice. The  capacity  of  the  boiler  plant  for  the  service  of  the  exposi- 
tion will  be  approximately  20,000  horse-power.  The  two  plants  will 
feed  into  one  general  system  of  mains  and  distributers,  and  either, 
or  both,  may  be  utilized  at  the  same  time,  as  occasion  requires. 

The  engines  and  generators  for  this  power  plant  will  be  placed  in 
close  proximity  to  the  underground  subways,  carrying  the  steam 
and  other  mains.  Each  power  unit  must  be  of  the  direct-connected 
type,  the  generator  armature  being  mounted  direct  upon  the  extend- 
ed shaft  of  the  engine.  The  designation  of  these  units,  according 
to  the  exposition  nomenclature,  will  be  "Electrogene  Groups."  It 
is  proposed  by  the  administration  to  divide  the  total  power  com- 
nrised  in  the  various  electrogene  groups  required,  equally  among 
the  French  and  foreign  builders.  From  present  indications,  manu- 
facturers will  offer  electrogene  groups  largely  in  excess  of  the  re- 
quirements of  the  exposition.  No  actual  contracts  have  as  yet  been 
made  for  them  for  either  the  French  or  foreign  sections,  except  a 
nominal  arrangement  entered  into  some  time  ago  with  three  Ger- 
man manufacturers,  who  desire  to  furnish  an  aggregate  approximat- 
ing 5000  horse-power. 

The  location  of  the  electrogene  groups  operating  as  generating 
units  for  the  power  plant  will  be  within  the  regular  exhibit  space 
devoted  to  the  Department  of  Machinery  and  Electricity.  Electric- 
ity will  furnish  the  motive  power  for  the  operation  of  an  intramural 
elevated  railway,  which  will  encircle  the  Champs  de  Mars,  pass  in 
front  of  the  main  palace  on  the  Esplanade  des  Invalidcs,  and  along 
the  Quai  d'Orsay  from  the  Bridge  of  Alexander  III.  to  the  Eiffel 
Tower. 

Not  all  of  the  main  palaces  will  be  lighted  at  night.  The  Palace 
of  Manufacturers,  Palace  of  Electricity,  Palace  of  Transportation 
and  Civil  Engineering,  Palace  of  Textiles,  and  perhaps  one  or  two 
other  palaces  will  be  well  illuminated  every  evening.  The  great 
Hall  of  Fetes,  which  occupies  a  central  position  in  tlic  Palace  of  Ag- 
riculture, will  he  illuminated  brilliantly  whenever  in  use  tor  evening 
gatherings.  The  Palace  of  Education  and  Liberal  Arts,  Palace  of 
Mines  and  Metallurgy,  P.nlacc  of  Chemical  Industries,  and  Palace  of 
Agriculture  will  not  be  equipped  for  evening  illumination. 

It  is  the  Palace  of  Electricity  to  which  all  eyes  will  naturally  turn 
at  night,  and,  a>  its  main  facade  reaches  across  the  entire  width  of 
the  open  Plaza  in  the  centre  of  the  Champs  dc  Mars,  nplcndid  op- 
portunity will  be  afforded  for  the  attractive  trcatmrnl  of  the  archi- 
lectur-Tl  (■•.Ttiircn  of  the  exterior  of  thin  palace.  Immediately  in  front 
of  '  of  Elcrlricily  is  llie  grand  Chateau  d'Eau,  which,  as 

phi'  assume  the  chararicr  of  an  imiMcnsc  fountain  with  n 

scries  of  cascades,  all  to  be  effectively  illuniinntrd  by  varl-colorcd 
lights,  thus  making  a  most  brilliant  and  striking  attraction  for  the 
evening.  A  very  Ingenious  scheme  has  been  undertaken  in  connec- 
tion with  this  Chateau  d'Eau.     All  of    the  water  used  in  the  power 


plant  for  condensing  purposes  is  to  be  discharged  through  the 
Chateau  d'Eau,  and  the  cascades  surrounding  it,  thus  making  use  of 
this  water  in  artistic  effects,  and  obviating  the  necessity  of  pumping 
from  the  river  another  great  volume  of  water  simply  for  fountain 
use. 

There  will  be  no  regular  compressed-air  service  established  by  the 
exposition  administration,  but  arrangements  will  be  made  with  the 
City  Public  Service  Company  whereby  compressed-air  mains  will  be 
brought  into  the  exposition  buildings  and  air  service  offered  to  the 
exhibitors  at  the  regular  city  rates,  less  10  per  cent. 

The  administration  has  considered  well  the  necessity  for  making 
the  gallery  space  in  the  various  palaces  as  accessible  to  the  public 
as  possible,  and  provision  has  been  made  not  only  for  numerous 
vertical  elevators  of  steam,  electric  or  hydraulic  type,  but  for  a 
large  number  of  inclined  elevating  ways,  or  "rolling  carpets,"  to 
carry  the  passengers  easily  and  speedily  from  the  crowded  ground 
floor  to  the  galleries,  where  many  interesting  and  instructive  exhib- 
its will  be  installed.  The  limited  ground  area  at  this  exposition 
makes  necessary  the  husbanding  of  all  available  gallery  space.  On 
the  Champs  de  Mars  there  will  be  installed  fourteen  of  these  ele- 
vators, or  "escaladers,"  which  will  have  a  capacity  each  of  not  less 
than  three  thousand  passengers  per  hour.  A  fee  not  exceeding  2 
cents  for  each  passenger  will  be  charged  for  the  use  of  these  "es- 
caladers." 

The  exhibit  of  automobiles,  or  horseless  carriages,  trolley  cars, 
railway  trains,  etc.,  will  be  made  in  the  special  pavilions  provided 
at  the  annex  in  the  park  at  Vincennes.  A  special  track  will  be  pro- 
vided there  for  trials  and  tests,  and  for  the  daily  speeding  of  the 
various  automobiles,  bicycles,  tricycles,  etc.  The  electric  vehicle 
is  at  present  very  popular  in  Paris,  and  will  no  doubt  come  in  for  its 
full  share  of  interest. 

In  addition  to  the  contemporary  exposition,  the  official  classifica- 
tion provides  for  the  installation  of  a  retrospective  exhibit  which 
shall  present  a  historical  view  of  the  progress  in  all  branches  of  in- 
dustry during  this  century.  The  department  of  electricity  has  been 
specially  favored  in  this  regard  by  the  construction  of  a  special  Sa- 
lon d'Honneur  within  the  Palace  of  Electricity,  where  the  retro- 
spective exhibit  covering  the  great  field  of  electricity  may  be  prop- 
erly undertaken,  and  where  the  personal  exhibits  of  the  great  in- 
ventors of  the  century,  and  the  collective  exhibits  of  associations  or 
individuals  may,  in  their  several  ways,  illustrate  the  evolution  and 
advance  of  science. 

For  the  information  of  those  interested  in  the  organization  of  the 
technical  service  under  the  director-general  of  exploitation  it  is  de- 
sirable to  state  that  the  mechanical  installations  will  be  under  the 
immediate  direction  of  Monsieur  Ch.  Bourdon,  professor  of  the 
Central  School  of  Arts  and  Manufactures.  The  work  of  this  depart- 
ments falls  under  two  distinct  categories.  The  first  relates  to  the 
execution  of  the  necessary  installations  for  motive  power,  and  may 
be  subdivided  as  follows: 

(a) 

PRODUCTION  OF  STEAM, 
1st,  Installation  of  Boilers, 
2d,    Construction  of  Flues  and  Chimneys, 
(b) 
DISTRIBUTION    OF   WATER  AND  STEAM, 
1st,  Construction  of  Subways. 
2d,    Installalion  of  Steam  Mains,  Etc. 
(c) 

PRODUCTION  OF  POWER. 
Installation  of  Electrogene  Groups. 

The  distribution  of  motive  power  is  practically  assigned  to  the 
service  of  electric  installations. 

The  work  under  the  second  category  is  of  an  administrative  or- 
der, and  especially  concerns  the  general  conditions  of  exploitation 
of  the  boilers  and  electrogene  groups  and  such  other  apparatus  as  is 
required  for  the  furnishing  of  the  steam  for  power  service. 

The  total  mechanical  power  furnished  will  be  in  the  neighbor- 
hood of  20.000  horse-power,  of  which  15,000  horse-power  will  be  for 
electric  lighting  and  .sono  horse-power  for  motor  service.  Tliesc 
figures,  while  not  absolutely  correct,  arc  those  used  by  the  ailininis 
tration  as  the  basis  of  the  inslallatinn. 

In  the  two  power  plants  the  boilers  will  be  placed  in  two  lines  ol 
batteries,  with  the  boilers  back  to  back.  Ample  space  for  gener.il 
circulation  of  the  public  has  been  provided.  The  controlling  minds 
of  this  grral  uiidcilaking  have  not  lost  sight  of  the  artistic  side  ol 
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questions  surrounding  the  service  power  plant,  and  in  the  construc- 
tion of  the  chimneys  for  the  two  boiler  plants  ample  provision  has 
been  made  for  the  sesthetic  treatment  of  the  exterior  of  the  tower- 
ing stacks  which  will  conduct  the  gas  from  the  furnaces. 

In  appropriating  funds  for  the  power  plant  the  administration  has, 
upon  the  advice  of  the  technical  committee,  provided  a  minimum 
sum,  which  may  be  said  to  be  only  about  one-third  of  the  allow- 
ance made  for  the  use  of  power  units  at  the  Columbian  Exposition 
of  1893.  The  great  commercial  rivalry  between  the  principal  na- 
tions of  Europe  has  been  a  factor  in  determining  the  course  of  the 
administration.  Many  large  concerns  would  have  granted  the  use 
of  engines  and  dynamos  during  the  period  of  the  exposition  without 
charge,  providing  advantageous  arrangement  of  space,  etc.,  could 
have  been  assured  them.  It  was  after  mature  deliberation,  how- 
ever, that  the  authorities  settled  upon  a  very  nominal  compensation 
which  should  apply  alike  to  French  and  foreign  manufacturers. 

A  new  feature  of  the  exposition  service  is  the  "escalader,"  an  in- 
clined elevating  way,  constructed  in  the  form  of  an  endless  carpet  or 
belt,  propelled  by  a  drum  at  one  end.  No  former  exposition  has 
made  such  generous  provisions  for  means  of  carrying  the  public  to 
the  galleries,  and  as  the  typical  "escalader"  has  been  so  recently 
brought  into  public  use,  nearly  every  one  in  the  commercial  world 
will  be  anxious  to  see  the  results  obtained  with  it.  The  extent  to 
which  the  elevating  stairway  may  be  successfully  used  can  scarcely 
be  estimated  at  this  time.  They  are  safe,  easily  installed,  simple  to 
operate,  and  have  a  capacity  far  in  excess  of  vertical  elevators  so  far 
as  transportation  from  floor  to  floor  of  large  crowds  is  concerned. 
Such  devices  have  long  been  sought  for  large  stores,  elevated  rail- 
way stations,  etc.  It  may,  therefore,  be  of  interest  to  many  to  read 
the  general  programme  for  the  competition  open  to  French  con- 
structors for  the  large  number  of  "escaladers"  required.  Privilege 
has  been  granted  the  Commissioner-General  for  the  United  States 
to  install  a  working  exhibit  of  one  or  more  of  these  "inclines,"  in 
or  near  some  United  States  section. 


The  Electromotive  Force  of  an  Asymmetrical  Arrangement  of 

Cells. 


liV  W.V.   A.   Lunv. 

Given  an  asymmetrical  multiple-series  arrangement  of  cells,  each 
having  an  internal  resistance,  r,  and  a  constant  e.  m.  f.,  e.  Let  the 
number  of  series-groups  i,  2,  3,  etc..  in  parallel  with  each  other, 
be  s,  and  the  number  of  cells  in  each  series-groups  be  it,,  )!:,  m,  etc. 
Further  let  the  terminals  be  connected  through  an  external  resist- 
ance R.  Then  we  can  obtain  an  expression  for  the  c.  m.  f.  between 
the  terminals,  which  becomes  independent  of  r  and  R  on  open  cir- 
cuit. 

Let  fi,  Ct,  fi  and  f.  be  the  currents  flowing  in  the  paths  numbered 
respectively  i,  2,  3  and  4.  Then  Kirchhoflt's  laws  give  the  following 
equations: 

«i  r  <-,  +  A'  c,  =  «i  e 

n,  r  ( ,  +  Ji  f,  =  ;;,  e 

n,  r  c,  +  R  f,  =  n,  e 

fi  +  c,  +  c,—irt  =  o 


The  expression  : 
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But  /?  f ,  =  the  c.  m.  I.  between  A  and  B  or  the  fall  of  potential 

"1  lit  'It  r 
over  the  pnth  /I  A"  //.     When  R  becomes  very  large be- 


lt can  be  seen  in  the  simplification  of  the  determinants  (s)  that 
the  numerical  coefficient  of  (6)  3  will  always  be  equal  to  s,  the 
number  of  series  groups,  the  numerator  of  the  expression  being 

s  e  (>/'  11^  n^ ftp) 

and  the  denominator  being  the  sum  of  the  following  numbers: 

r 
(/I,  «j  «, «r>)  — 


{A/a  fh  fU    .  . 

(Wi   Wa   fU  . 

.  .  .  .tl,^         ,    «n    ) 

(n,  «i,«..  ■  • 

«p   -,    tip   ) 

(«,  «,  «s  n. 

tip  -2  Up) 

(«,  H,  tit  n. 

■  -tip  —2  «p  _i) 

Or  wh:n  i  =  3  this  becomes 

3'- 

ti. 

tit    «3 

(«i  ttt  tit) 1-  ;/i  tit  +  tit  tit  +  til  ti, 

Ji 

In  practice,  of  course,  polarization  would  aflfect  the  results.  How- 
ever, the  voltage  of  a  number  of  Daniell  cells,  measured  by  a  high 
resistance  voltmeter,  would  closely  agree  with  the  value  computed 
by  above  formula. 


Colonel  Eugene  Qriffin  on  riodern  Science  in  Warfare. 


At  the  dinner  given  by  officers  of  the  First  Regiment  of  Volunteer 
Engineers  in  honor  of  their  colonel,  Eugene  Griffin,  the  latter  made 
an  address,  outlining  the  history  of  the  regiment  during  the  late 


come*  inconsiderable  and  on  open  circuit,  when  R  =  infinity,  zero. 


Col.  Eugene  Griffin. 

war,  from  which  the  following  remarks  of  interest  concerning  the- 
work  during  hostilities  of  engineers  in  general  have  been  quoted: 

"However  necessary  it  may  have  been  to  prove  the  value  of  engi- 
neer troops  under  tlic  ordinary  conditions  of  modern  warfare,  every 
military  man  would  have  recognized  the  necessity  and  value  of  en- 
gineers in  siege  operations.  The  opporlunily  would  have  been  of- 
fered us  to  introduce  modern  engineering  methods  and  to  change 
in  many  ways  the  traditional  methods  for  the  'attack  of  fortified 
places.'  Searchlights  would  have  prevented  sorties,  and  electric 
motors  would  have  played  no  small  part  in  the  trenches.  Hospitals 
wniild  have  been  lighled  by  electricity  and  cooled  by  fan  motors. 
The  wounded  on  the  battlclicld  would  have  been  found  at  night  by 
the  aid  of  searchliKhls,  and  the  surgeons  would  have  operated  in 
field  hospitals  by  the  aid  of  the  electric  lifihl. 

"The  whole  modern  development  of  electricity  has  lakcn  place 
since  the  last  great  war,  that  between  the  Turks  and  Russians  in 
1878. 

"In  other  branches  of  cnKinocring  great  progress  has  been  made. 
Modern  high  explosives  arc  more  powerful,  easier  and  safer  to 
liaiKlIc,  and,  therefore,  more  useful  for  many  purposes.  The  devel- 
opment in  the  use  of  nickel  steel,  llarvcyizcd  plales.  and  other  forms 
ol  defensive  armor  for  battleships  would  have  been  applied  to  nio<l 
cm  sap  rollers  aiul  trrnch  drfenscs,  an<l  it  is  almost  certain  llial  tlic 
siege  of  Havana,  under  the  conililions  now  existing,  would  have 
(tone  down  to  history  as  marking  a  new  era  in  the  art  of  war,  a 
change  from  the  old  conditions  brought  about  mainly  byithc  engi 
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neers.  But  it  was  not  to  be  so.  Cervera  did  not  wait.  He  made 
his  sally,  was  destroyed;  Toral  surrendered,  and  the  war  was  over. 
"We  have  had  our  experience,  which  I  hope  will  not  be  without 
value  to  each  and  all  of  us,  and  which,  I  believe,  has  taught  some 
useful  lessons.  It  is  my  deliberate  judgment  that  engineers,  includ- 
ing tradesmen,  will  make  better  soldiers  than  any  other  class  of 
nien,  and  by  soldiers  I  mean  all  that  the  word  implies — men  trained 
in  drill  and  markmanship,  able  to  care  for  themselves  in  the  field. 
and  to  make  long  marches  and  to  meet  the  enemy  under  all  condi- 
tions, either  offensively  or  defensively.  The  very  nature  of  the 
training  and  daily  lives  of  carpenters,  blacksmiths,  plumbers,  lum- 
bermen, railroad  men,  steam  engineers,  electricians'  masons,  etc., 
is  a  preparation  for  the  life  of  the  soldier.  Moreover,  we  found  that 
many  of  these  men  who  had  no  intention  of  volunteering  in  the  or- 
dinary State  regiments  hastened  to  join  an  engineer  regiment  raised 
by  the  United  States  under  a  special  act  of  Congress.  This  is  an- 
other important  fact  that  should  not  be  forgotten." 


An  Ampere  Balance.* 


Electrical  Vehicles  in  the  Recent  Storm. 


The  recent  severe  snowstorm  in  New  York  city  gave  the  first  op- 
portunity for  observing  the  behavior  under  trying  climatic  condi- 
tions of  the  cabs  and  broughams  operated  by  the  Electric  Vehicle 
Company.     To  the  surprise  of  even  some  of  their  most  staunch  up- 


A   Scene  in  Union  Square  on  thk  Night  of  November  26. 

holders,  the  electric  automobiles  gave  better  service  through  the 
trying  night  of  November  26  than  did  horse-drawn  vehicles.  The 
cabs  ran  through  the  whole  night,  the  last  coming  in  about  6  o'clock 
in  the  morning,  by  which  time  the  snow  had  reached  an  average 
depth  of  about  8  inches,  and  much  more  where  drifted.  Other  cab 
companies  turned  over  orders  to  the  electric  service  rather  than 
fill  them  themselves.  No  very  marked  change  in  their  running  was 
noticed,  although  the  mileage  per  charge  of  battery  was  as  a  pre- 
cautionary measure  greatly  reduced,  the  vehicles  being  ordered  in 
for  fresh  charges  after  covering  ten  or  twelve  miles.  The  ease  with 
which  they  ran  is  probably  due  to  the  large  pneumatic  tires.  5 
inches  in  diameter,  with  which  they  are  fitted,  which  give  a  large 
bearing  surface  and  reduce  the  tendency  to  cut  deeply  into  the  snow. 
The  acompanying  illustration  is  a  reproduction  of  a  drawing  by  H. 
West  Clinedinst.  made  for  "Leslie's  Weekly,"  to  illustrate  this 
rather  n'mark;il>lc  featuri-  nf  the  slurm. 


BY  PROK.  W.  E.  AVRTON  AND  PROF.  J.  V.  JONES. 

The  report  of  the  Committee  on  Electrical  Standards  for  1897 
ended  with  the  following  paragraph:  "It  thus  appears  to  be  a  mat- 
ter of  urgent  importance  that  a  redetermination  of  the  electro- 
chemical equivalent  of  silver  should  be  made,  and  that  the  general 
question  of  the  absolute  measurement  of  electric  currents  should 
be  investigated.  .  .  ."  This  work  we  were  asked  by  the  committee 
to  carry  out,  and  a  grant  of  £75  was  voted  in  its  aid.  We  were  thus 
led  to  examine  into  the  methods  which  had  been  employed  by  Lord 
Rayleigh,  Professor  Mascart  and  others,  for  determining  the  abso- 
lute value  of  a  current,  as  well  as  to  consider  some  other  methods 
which  have  not,  as  far  as  we  know,  been  hitherto  used. 

.^fter  much  consideration  we  decided  to  adopt  a  form  of  appa- 
ratus which,  while  generally  resembling  the  type  employed  by  some 
previous  experimenters,  possessed  certain  important  differences,  and, 
before  expending  any  part  of  the  grant  of  £75  to  construct,  without 
expense  to  the  British  Association,  the  following  preliminary  am- 
pere balance: 

On  a  vertical  cylinder  about  17  inches  high  and  6.8  inches  in  di- 
ameter we  wound  two  coils,  about  5  inches  in  height,  separated  by 
an  axial  distance  of  5  inches.  The  coils  consisted  each  of  a  single 
layer  of  about  t/O  convolutions  of  wire,  and  were  wound  in  oppo- 
site directions.  From  the  beam  of  a  balance  there  was  suspended, 
inside  this  cylinder,  a  light  bobbin  about  4  inches  in  diameter,  on 
which  was  wound  a  coil  about  10  inches  long,  consisting  of  a  single 
layer  of  360  convolutions,  and  the  whole  apparatus  was  so  adjusted 
that  when  the  beam  of  the  balance  was  horizontal  the  inner  and 
outer  coils  were  coaxial  and  the  top  and  bottom  of  the  inner  sus- 
pended coil  were  respectively  in  the  mean  planes  of  the  outer  sta- 
tionary coils. 

This  arrangement  was  adopted  because  with  coils  consisting  of 
only  one  layer  the  geometrical  dimensions  could  be  accurately  de- 
termined, and  because  the  shales  of  the  coils  lent  themselves  to  the 
use  of  the  convenient  formula,  readily  expressible  in  elliptic  in- 
tegrals, for  the  force.  F.  between  a  uniform  cylindrical  current  sheet 
and  a  coaxial  helix,  viz: 

i^  =  r  rh  (J/,  —  M^\ 
where  r  is  the  current  per  unit  length  of  the  current  sheet,  rh  the 
current  in  the  helix,  and  Mi  and  M-  the  coefficients  of  mutual  in- 
duction of  the  helix  and  the  circular  ends  of  the  current  sheet.' 

The  value  of  a  particular  current  of  about  0.63  ampere  having 
been  determined  absolutely  by  means  of  this  apparatus,  the  rate  at 
which  it  would  deposit  silver  under  specified  conditions  was  ascer- 
tained indirectly  by  observing  its  silver  value  on  a  Kelvin  balance, 
which  had  been  kept  screwed  down  in  a  fixed  position  for  several 
years  past,  and  which  had  been  calibrated  many  times  during  that 
period  by  reference  to  the  silver  voltameter. 

The  result  of  this  preliminary  investigation  showed  that  the  silver 
value  of  the  true  ampere  was  so  nearly  equal  to  the  reputed  value, 
viz.,  1. 118  milligrammes  per  second,  as  to  require  the  use  of  an  ap- 
paratus still  more  perfectly  constructed,  and  therefore  of  a  much 
more  expensive  character  to  enable  the  error,  if  any,  in  this  value 
to  be  ascertained  with  accuracy. 

We,  therefore,  started  on  the  design  of  the  instrument,  of  which 
we  now  submit  the  working  drawings,  and  for  the  future  construc- 
tion of  which  we  would  ask  for  a  grant  of  £300,  including  the  unex- 
pended grant  of  £75  voted  last  year."  And  we  anticipate  that  this 
new  piece  of  apparatus  may  prove  worthy  of  constituting  a  national 
ampere  balance,  the  counterpoise  weight  for  which  will  be  deter- 
mined purely  b3-  calculations  based  on  the  dimensions  of  the  instru 
ment.  the  number  of  convolutions  of  wire  in  the  three  coils,  and  the 
value  of  the  acceleration  of  gravity  at  the  place  where  the  instru- 
ment may  be  permanently  set  up.  In  this  particular  it  will  differ  en- 
tirely from  the  "Board  of  Trade  Ampere  Standard.  Verified  1894." 
which  has  had  its  counterpoise  weight  adjusted  so  that  the  beam  ii 
horizontal  when  a  current  passes  through  the  instrument,  which  will 
deposit  exaelly  i.iiS  milligrammes  of  silver  per  second  under  speci- 
fied conditions.  In  fact,  the  proposed  ampere  balance  and  the  exist- 
ing ampere  standard  will  diftcr  exactly  in  the  same  way  as  do  a 
Lorenz  apparatus  and  the  "Board  of  Trade  Ohm  Standard.  Verified 
1894." 


Taper  read  before  tlie  British  Association. 
'Proceedings  of  the  Royal  Society,  Vol.  63. 
'This  grant  of   £300  has  since  been   made. 
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Practical  Points  in  Street  Railway  Engineering.  * 

BY    \V.    A.    HARDING. 

It  was  suggested  to  me  that  rather  than  present  to  you  a  paper 
full  of  data,  etc.,  that  I  should  call  your  attention  to  the  different 
points  of  interest  and  problems  that  are  met  with  in  practical  street 
railway  work,  so  you  could  start  a  discussion  and  give  to  each  other 
your  personal  experiences. 

First,  I  must  call  your  attention  to  the  fact  that  it  is  impossible 
to  make  any  arbitrary  laws  for  the  conduct  and  management  of 
street  railway  property,  conditions  altering  under  various  circum- 
stances; financial  conditions,  condition  of  travel,  nature  of  ground, 
locality,  speed  and  climatic  conditions,  all  require  different  manage- 
ments and  different  probleins  to  solve. 

A  road  running  through  a  very  thickly  populated  district  with 
good  roads,  etc.,  has  the  cost  of  operation  at  a  minimum,  and  can 
afford  to  spend  a  few  thousand  dollars  to  raise  low  joints,  put  in 
plenty   of   feed   wires   and   keep    cars   well   painted. 

But  take  a  road  running  out  far  into  the  suburbs  and  sparsely  set- 
tled districts;  to  put  up  feed  wire,  keep  up  voltage  as  it  ought  to  be 
and  to  raise  low  joints  would  bankrupt  the  company,  and  as  for 
painting  cars,  it  is  out  of  the  question.  Many  a  country  road  runs 
through  marshy  land,  making  low  joints  the  rule.  The  mud  and 
water  may  be  thrown  all  over  the  cars,  and  if  this  is  of  an  alkaline 
nature,  you  can  easily  see  what  becomes  of  your  paint.  ^Motors 
that  under  ordinary  conditions  are  called  water-tight  will  here  fill 
with  water  unless  extreme  measures  are  taken  to  provide  against  it. 
The  choosing  of  a  suitable  car  and  equipment  in  the  past  consist- 
ed of  buying  car,  truck  and  motor,  without  any  reference  as  to  their 
suiubility  to  each  other,  and  car  or  truck  would  have  to  be  rebuilt 
to  fit.  I  remember  a  company  that  bought  long  36-foot  combina- 
tion cars,  closed  in  the  centre  and  open,  with  seats,  at  each  end, 
having  two  ma.=  sive  four-wheel  centre  pivot  trucks,  and  put  in  two 
15-hp  motors.  Grades  were  from  .3  to  12  per  cent.  It  was  only  a 
short  time  before  the  motors  were  completely  roasted.  The  com- 
pany then  went  to  the  expense  of  cutting  the  body  down  to  two- 
thirds  size,  taking  one  truck  and  lengthening  out  to  7  feet  and  put- 
ting in  two  is-hp  motors.  The  equipment  now  ran  very  satisfac- 
torily, but  owing  to  poor  construction  of  the  car  body,  they  would 
"hog-back"  in  a  very  short  time,  necessitating  constant  renewals  of 
subsills,  etc. 

Now  what  cars  shall  we  use?  Take  a  supposed  case.  For  win- 
ter the  public  demands  a  five-minute  schedule,  and  the  average  load 
is  from  twenty-five  to  thirty-five  people,  during  rush  hours  say  100 
people  per  load.  We  do  not  want  to  haul  around  a  large  car  empty 
half  the  day,  so  we  will  put  on  a  22-foot  car  as  large  as  is  advisable 
for  a  single  truck,  with  two  motors  and  large  and  roomy  platforms; 
if  in  a  cold  climate,  preferably  vestibuled.  Now,  if  the  cars  should 
be  a  little  crowded,  the  platform  would  always  accommodate  a  few. 
When  the  rush  comes  on  one  or  two  trailers  could  be  added  for  a 
few  hours.  If  quickness  and  dispatch  in  unloading  are  not  the  pre- 
dominating features,  or  too  many  transient  passengers,  a  large 
(Jouble-lruck  trailer  car  is.  in  my  mind,  much  the  better.  They  are 
easier  for  molormcn  to  handle  than  two  single-truck  cars,  easier  to 
ride,  easier  on  the  track  joints,  require  one  conductor  in  place  of 
two,  and  can  make  much  faster  time. 

During  the  summer  the  same  rule  applies,  except  that  when  the 
climate  allows  open  ten-bench  cars  should  replace  the  closed  ones. 
If  Iravcl  warrants  it,  there  is  slill  a  better  field  for  larger  cars 
(which  have  side  entrances)  making  less  units. 

Now,  in  Ihc  suburban  districts  sometimes  the  smaller  cars  will 
not  accommodate  yourpasscngcrs, and  yet  you  say  you  cannot  afford 
fo  put  on  more  cars.  Now,  you  can  u.sc  your  large  cars  to  advan- 
tage. In  fact,  you  can  sum  up  the  whole  problem  as  follows:  Use 
Ihc  largest  seating  capacity  cars  lh.it  a  satisfactory  schedule  will 
warrant.  For  suburban  travel  where  speed  is  Ihc  main  point, 
double  trucks  having  four  motors  can  be  run  faster  than  single 
trucks,  with  less  wear  and  tear  on  cf|uipmciit,  track  and  pasM-n- 
gers. 

A  word  as  to  trucks,  Thry  should  be  built  with  the  side  b.nr  in 
',tir  J,.,,  I,,,., in;-  tin  bolts  nr  rivcls.  cxcepl  where  (he  cross  brace,* 
f'.r  li,.iit'ii  t'  l.r;,l  <v  .ire  pl.iced.  Brake  shoes  should  not  be  hung  on 
linkv  but  in  such  a  w.iy  that  (hey  cannot  kick  .nnd  will  (akc  up  their 
own  wear.  An  average  wheel  base  of  8  feet  is  proper  for  single 
trucks  when  under  a  aa-foot  closed  body,  or  ten-scat  open  bench 
•■■■"■■     '^"' hould  be  Kradua(rd  to  allow  (he  car  (o  ride  easily 

*'    :  ''Jfe  'ht  Oilc»go  Eltctrlcal  A»t'.riniion,  DrcrmtuT  1.   iSoR, 


without  undue  oscillation.  The  same  rule  applies  to  tracks  for 
double  equipment,  only  the  wheel  base  should  be  as  short  as  the 
motor  truck  will  allow,  also  allowing  for  the  car  to  oscillate  side- 
ways. 

The  motors  should  be  carefully  chosen  tor  the  work  to  be  done. 
A  powerful- motor,  if  put  under  a  light  car  hauling  trailer,  will  slip 
the  wheels  on  the  track  and  the  car  will  not  make  sufficient  speed; 
but  if  car  body,  trucks  and  motor  are  of  sufficient  weight  to  get  the 
best  traction,  the  train  will  now  make  faster  time.  The  bearings  of 
the  armature  should  be  large  and  fed  from  below  with  wick  feed 
from  oil  with  box  above  to  hold  wool  waste  with  additional 
oil  in  place  of  the  usual  plan  of  dope.  Such  bearings  should 
be  built  outside  of  the  motor  frame  and  also  protected  by  large  cir- 
cular discs  to  prevent  the  oil  from  working  into  the  motor. 

The  commutator  should  be  made  of  good  drop-forged  copper 
bars,  the  diameter  to  be  as  large  as  possible.  In  G.  E.  800  we  use  a 
bar  I  J/  inches  high.  By  using  soft  amber  mica  between  the  bars 
the  commutator  wears  smooth  and  keeps  polished.  The  number 
of  slots  in  the  armature  should  be  kept  as  low  as  possible,  it  being 
cheaper  to  make  repairs  when  four  to  six  coils  can  be  put  into  one 
slot;  also  coils  should  be  machine- wound,  a  thing  not  possible  with 
all  our  armatures  now. 

A  motor,  if  carefully  kept  clean,  the  brushes  properly  treated  and 
changed  each  night  and  not  abused  unnecessarily  by  the  crew,  will 
last  without  rewinding  for  from  four  to  five  years,  and  even  longer. 
With  proper  attention  to  brushes,  commutators  of  the  modern  type 
should  wear  not  more  than  one-eighth  inch  per  year. 

How  are  we  to  get  the  voltage  raised  at  a  distant  point  of  the  line 
where  it  is  required  for  only  a  few  weeks  in  a  year?  The  cost  to 
install  a  storage  battery  or  booster,  or  to  put  up  more  wire,  is  all 
out  of  proportion  to  the  returns.  Take  one  of  your  dynamos  with 
a  capacity  equal  to  the  load  demanded  at  this  particular  point. 
Change  your  two  switches  to  double  throw.  When  thrown  up  all 
connections  are  for  running  as  a  dynamo  on  the  switchboard  in  the 
.  usual  way.  By  throwing  blades  down,  the  -|-  of  machine  is  thrown 
onto  an  auxiliary  bus  bar  and  the  • —  onto  the  positive  main  at  the 
switchboard,  making  this  particular  dynamo  in  series  with  the 
station.  The  equalizing  switch  is  left  open;  the  field  wires  are  not 
altered.  The  dynamo  is  now  run  at  whatever  voltage  you  need. 
nl,^y  be  200  or  300.  The  feeder  that  goes  out  to  the  point  of  the 
line  where  you  wish  voltage  raised  is  now  thrown  onto  this  booster, 
as  we  must  now  call  it.  Again,  if  the  feeders  are  properly  adjusted,  a 
switch  and  fuse  can  be  put  in  between  the  circuit  breakers  of  sev- 
eral sections  and  a  whole  district  raised  in  voltage,  if  only  for  a  few 
hours  during  rush  time.  As  the  station  usually  holds  a  reserve 
unit,  there  is  no  additional  outlay  or  expense  needed.  In  case  of  a 
breakdown  or  disabled  generating  unit,  the  boosting  would  be  dis- 
continued until  such  time  as  repairs  were  made. 


That  Aluminum  Arc  Lamp. 


.^n  annniniccmcnt  has  been  sent  cnil  to  the  trade  by  Mr.  James 
Byrne,  OS  HiEb  TTolborn,  London,  (hat  he  has  purchased  English 
patent  No.  23,138  of  iSgS,  issued  to  Peter  Spies,  for  the  carbonless 
arc  lamp,  vague  rumors  of  which  have  already  reached  this  couri- 
Iry.  .^nother  grain  or  two  of  information  is  contained  in  the  cir- 
cular, which  reads  as  follows:  "My  arc  lamp  is  simply  an  air-tight 
glass  globe,  from  which  the  air  has  been  cxhausled.  Inside  are 
two  I.-shaped  aluminum  arms  tipped  with  jilatinuni,  which  take  the 
place  of  (he  old-fashioned  carbon,  and  are  regula(cd  by  a  pendu- 
lum. The  lamp  docs  not  require  to  be  suspended  perpendicularly. 
In  fact,  it  is  intended  to  be  fixed  to  project  horizontally.  It  throws 
no  shadows,  and  reduces  the  expenses  of  maintenance  to  a  mini- 
nmm.  The  wasting  of  the  aluminiun  arms,  owing  (o  their  being 
enclosed  in  the  airless  globe,  is  so  small  that  only  a  yearly  replace- 
ment becomes  necessary." 

Hoot  JVIon  I 


There  is  a  proposal  on  font  for  the  ntili/alion  of  an  available 
water  power  in  (he  .Sco((ish  Highlands,  the  scheme  being  pro- 
tno(rd  by  (he  Highland  Water  I'ower  Syndicate.  The  i)lan  calls 
for  an  ardficial  waterway  from  I.och  F.richt.  near  Dalwhinnie.  via 
I.och  Filde  Mor  and  oilier  lochs  (o  I.och  I.cvrn.  near  Ballaclnt- 
lish,  A  head  o(  iioo  feet  will  be  nbtained,  which  will  be  utilized 
in  (wo  falls  of  5.S0  fre(  each.  Willi  water  also  taken  from  another 
source  it  Is  expected  that  some  37.000  horsepower  can  In-  ob 
(nincd. 
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Dynamos,  Motors  and  Transformers. 

ROTARY  TRANSFORMERS.  S.  P.  Thompson.  Loud. 
"Elec.  Eng.,"  "Rlec."  and  "Elec.  Rev.,"  Nov.  25. — The  continuation 
of  the  reprint  of  his  paper  (see  "Digest"  last  week).  He  describes 
briefly  the  device  of  Heldt  for  changing  the  awkward  percentage 
numbers  which  exist  between  the  voltages  of  the  two  sides  of  such 
a  converter;  he  introduces  a  second  ring  around  which  the  alter- 
nating currents  flow  in  passing  from  the  armature  to  the  collecting 
brushes,  and  in  these  windings  the  alternating  voltage  is  brought 
up  from  70.7  to  100,  thus  making  the  voltages  of  the  continuous  and 
alternating  currents  alike.  This  is  equivalent  to  using  a  mixed  star 
and  delta  winding,  the  latter  constituting  the  true  converter  wind- 
ing. Another  solution  e.xists  in  altering  the  distribution  or  con- 
centration of  the  magnetic  field  at  the  poles,  as  any  concentration  of 
the  field  will  alter  the  conversion  ratio;  a  machine  of  this  kind  is 
described  and  illustrated.  He  then  quotes  from  Kapp's  recent  pa- 
per on  the  question  of  the  influence  of  changes  in  the  distribution 
of  the  flux  on  the  conversion  ratio  and  on  the  efficiency;  also  from 
his  treatment  of  the  question  of  the  limit  of  output  for  equal  heating, 
different  pole  breadths  and  different  angles  of  phase  displacement. 

FREQUENCY  .\ND  EFFICIENCY  OF  TRANSF0R:MERS. 
— Lond.  "Elec.  Eng."  Nov.  25. — Answers  to  the  question,  what  dif- 
ference is  made  in  the  efficiency  of  a  transformer  by  raising  the  fre- 
quencv  from  50  to  100? 

BR.\KIXG  INDUCTION  MOTORS.  Eichberg.  "Elek. 
Zeit.,"  Nov.  24. — A  long  article  in  which  he  discusses  the  braking 
action  of  such  motors,  with  special  reference  to  its  application  for 
traction  purposes.  There  are  two  conditions  when  the  multiphase 
induction  motor  will  absorb  mechanical  energv';  the  first  is  an  over- 
synchronous  speed  and  the  other  a  counter  rotation  of  the  arma- 
ture against  the  field.  The  condition  of  the  braking  is,  either  that 
the  number  of  revolutions  of  the  motor  is  greater  than  the  numbei 
of  revolutions  of  the  field,  or  that  the  latter  is  negative  compared  to 
the  former;  the  first  is  accomplished  by  reducing  the  number  of 
revolutions  of  the  field — that  is.  by  reducing  the  frequency  or  in- 
creasing the  number  of  poles;  the  second  condition  is  fulfilled  by 
changing  the  direction  of  revolution  of  the  field.  It  is  therefore 
possible  to  brake  in  three  different  ways — to  excite  by  a  current  of  a 
lower  frequency;  to  increase  the  number  of  poles  per  phase;  to  re- 
verse the  direction  of  the  revolving  field  by  changing  the  connec- 
tions; several  of  these  may  be  combined.  The  braking  is  not  equiv- 
alent in  all  these  cases.  He  then  discusses  them  mathematically  at 
considerable  length,  giving  formulas  for  the  braking  action,  efficien- 
cy, etc.;  in  the  first  and  second  case  the  braking  action  will  be  a 
useful  one.  as  the  work  performed  is  given  off  externally;  the  motor 
becomes  a  generator;  but  it  is  quite  different  in  the  third  case,  in 
which  the  braking  energy  is  set  free  in  the  armature,  heating  it.  In 
his  discussion  he  shows  a  number  of  diagrams  from  which  it  is  pos- 
sible by  direct  reading  and  some  calculation  to  find  the  efficiency, 
the  duration  of  the  braking  action  and  the  amount  of  energy  re- 
turned. (For  another  article  on  a  similar  subject  see  "Digest"  last 
week.") 

STARTING  AND  REGUL.\TING  MOTORS.  Guilbert. 
"L'Eclairage  Elec,"  Nov.  19. — Illustrated  descriptions  taken  from 
patent  specifications.  The  method  of  Egger,  which  was  described 
some  time  ago  in  a  German  journal,  is  fully  described  with  the  aid 
of  a  number  of  diagrams. 

Lights  and  Lighting. 

ALLEGED  REVOLUTION  IN  ARC  LAMPS.— "Elek.  Anz.." 
Nov.  24. — .\  note  taken  from  an  English  daily  paper  on  the  new 
form  of  lamp  devised  by  Spies.  These  lamns  are  clairned  to  require 
no  recarboning  and  no  other  attention  for  a  period  of  twelve 
months,  except  an  occasional  cleaning;  they  contain  no  mechanism 
like  that  of  the  usual  arc  lamp.  The  lamp  consists  of  a  glass 
vacuimi  bulb  which  contains  two  I,-shaped  arms  of  aluminum  pro- 
vided with  platinum  points,  which  arc  "regulated  by  a  pendulum," 
and  which  are  said  to  take  the  place  of  the  usual  carbons;  the  lamp 
need  not  be  vertical;  it  throws  no  shadow,  and  the  consumption  of 
the  aluminum  arms  is  so  slight  that  they  need  be  renewed  only  once 
a  year.     No  further  details  are  given. 


ELECTRIC  FOUNTAIN.  Levy.  "El'ty,"  Dec.  7.— A  reprint 
of  a  short,  illustrated  article  on  electric  fountains,  with  special  refer- 
ence to  the  one  in  the  Brooklyn  park. 

Power. 

TRANSMISSION  OF  POWER.  Forbes.  Lond.  "Elec." 
Nov.  25. — A  brief  editorial  mention  of  a  recent  Society  of  Arts  pa- 
per, referring  to  his  "simple  financial  transactions  which  copper 
merchants  or  others  would  willinglv  make,  and  which  may  avoid  the 
huec  capital  hi'herto  required  by  those  who  transmit  the  power,  and 
will  increase  the  dividends  on  moneys  spent  on  transmission";  in 
an  example  the  net  income  is  shown  to  be  increased  from  9  to  40 


per  cent.  The  financial  scheme  referred  to  is  that  the  capital  should 
be  divided  into  two  parts,  the  major  part,  represented  by  copper,  is 
a  4  per  cent,  mortgage  on  the  transmission  line,  while  the  smaller 
part,  spent  on  hydraulic  and  electric  machinery,  will  then  produce 
a  net  income  equal  to  40  per  cent,  of  this  part  of  the  capital  after 
the  interest  on  the  mortgage  has  been  paid.  Editorially  it  is 
thought  that  this  scheme  is  like  the  one  known  as  "robbing  Peter 
to  pay  Paul,"  with  an  element  of  uncertainty  as  to  who  is  Peter  and 
who  is  Paul. 


TRANSMISSION  OF  POWER.  Siemens.  "El'ty,"  Dec  7  — 
The  beginning  of  a  reprint  of  his  Brit.  Assn.  paper  which  was  no- 
ticed in  the  "Digest"  Oct.  15. 

PONVER  TRANSMISSION  FOR  MINING.  Esson.  "Eng. 
and  Min.  Jour.."  Dec.  3;  and  "El'ty."  Dec.  7. — A  reprint  of  the  ab- 
stract of  his  paper   noticed  in  the  "Digest"  last  week. 

CR-\NES. — "El'ty."  Dec.  7. — A  reprint,  without  the  illustrations, 
of  the  article  noticed  in  the  "Digest"  last  week. 

SHOREDITCH  DESTRUCTOR  PLANT.— "El'ty,"  Dec.  7.— 
Extracts  from  the  recent  reports  published  in  the  English  papers. 

Traction. 

ELECTRICITY  FOR  HEAVY  R.VILROAD  WORK,— "Elek. 
.Anz.."  Nov.  20;  abstracted  from  "L'Elettricita," — A  brief  description 
of  the  project  of  Ganz  &  Co.  for  the  line  from  Lecco  to  Sondrio 
:)nd  Chiavenna,  Italy,  a  distance  of  63.6  miles,  including  grades  of  2 
per  cent.  In  an  introduction  the  advantages  of  the  multiphase  mo- 
tors for  such  lines  are  pointed  out;  they  are  more  simple  to  operate, 
involve  a  cheaner  installation  and  permit  of  a  simple  reduction  of 
the  volta.sre  with  stationary  transformers;  the  question  of  the  voltage 
is  the  decidin.g  one  in  the  application  of  electricity  on  railroads.  It 
has  been  shown  that  alternating  currents  are  dangerous  at  a  much 
lower  voltage  than  is  generally  supposed,  and  therefore  installations 
at  2.000  to  3.000  volts  should  not  be  considered  under  a  different 
category  than  those  for  400  and  500  volts  which  are  in  daily  use. 
The  present  line  will  be  for  both  passengers  and  freight;  at  times 
of  dense  traffic  the  number  of  trains  will  be  increased,  instead  of  the 
number  of  cars  per  train.  The  passenger  trains  will  have  a  maxi- 
mum weight  of  65  tons,  consisting  of  a  motor-car  and  one  or  two 
trailers:  the  freight  trains  will  be  drawn  by  a  motor-car  with  a  pull 
of  5000  kg.  and  can  have  a  weight  of  200  tons;  the  soeed  of  the  pas- 
senger trains  will  vary  between  36  and  18  miles  an  hour,  and  of  the 
freight  trains  between  iS  and  9  miles.  A  motor-car  will  have  four 
motors,  two  of  which  will  operate  continuously;  the  high-voltage 
current  will  oass  thrnn.gh  the  stationary  field:  the  two  other  motors 
are  only  used  when  the  speed  is  to  be  reduced  to  one-half,  in  which 
case  the  movable  armatures  will  be  supplied  from  the  first  two  mo- 
tors, the  regulating  resistance  being-  inserted  in  the  stationary  wind- 
ing of  the  second  motors:  with  this  system  only  low-voltage  cur- 
rents will  be  used  for  regulatin,g  the  speed.  There  are  no  more  dif- 
ficulties in  the  installation  of  such  motors  than  there  are  with  the 
usual  transformers.  The  primary  volta.ge  is  to  be  15.000  and  the 
volta.ce  on  the  trolley  wires  3000:  by  a  soecial  method  not  described 
the  wire  will  be  disconnected  in  case  it  breaks.  Soldering  of  the 
wires  is  not  permitted,  as  all  junctions  must  be  made  with  metallic 
couples.  The  current  is  taken  from  the  wires  by  means  of  two  roll- 
ers on  the  end  of  an  insulated  pole;  these  are  made  of  aluminum, 
and  have  a  width  and  length  of  about  60  cm;  both  are  held  "at  their 
ends  by  a  rectangle"  with  which  are  connected  two  svstems  of 
snrine  contacts  for  making  connections  with  the  line;  the  first  has  a 
tension  of  too  ke  for  high  sneeds  and  the  other  of  10  kg  for  low 
speeds,  .At  crossings  the  wires  are  on  a  different  level,  and  the 
current  is  bi-okenat  the  crossings  itself.  There  is  a  set  of  trolley 
wires  at  each  end  of  the  current.  The  current  is  generated  directly 
by  hydraulic  power,  at  15.000  volts  by  means  of  seventeen  alterna- 
tors in  three  groups,  each  of  2000  horse-power  maximum,  one 
group  acting  as  reserve. 

ELECTRIC  RAILWAYS  IN  AUSTRIA.- "Zeit.  fuer  FJek.," 
Nov.  20. — A  table  for  the  third  ouarter  of  this  vear.  showing  the  op- 
eration of  the  electric  railways  in  .Austria  and  Hungary. 

LIVFRPOOI.  MOTOR  VEHICLE  TRIALS.— Lond.  "Elec. 
Enc,"  Nov.  25. — .A  mention  of  the  judges'  report  referring  to  the 
trials  of  last  August;  it  forms  a  volume  of  150  pages  in  which  full 
details  and  illustrations  are  given.  The  conclusions  are  reprinted 
in  that  notice. 


SOME  ELEVATED  RAILWAY  PROBLEMS  AND  RE- 
SULTS,—"St.  Ry.  Jour,."  Dec, — ,A  nresentation  of  the  results  of 
electric  i^ailway  operation  in  Chicatro  in  comparison  with  sfe.im  ele- 
vated railway  operation  in  New  York  citv.  The  article  is  fullv  il- 
lustrated with  diagrams  showincr  acceleration,  speed,  distance  and 
nower  curves,  plotted  from  actual  runs  on  the  South  Side,  Lake 
Street  and  Metropolitan  elevated  railways  of  Chicago,  which,  it  is 
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claimed,  were  never  before  published.  The  influence  of  speed  upon 
gross  receipts,  and  of  rapid  acceleration  upon  schedule  speeds  ot 
different  systems  of  motive  power,  are  carefully  discussed,  and  the 
comparative  economy  of  steam  and  electricity  in  this  character  of 
service  are  set  forth  at  length.  It  is  shown  that  the  Manhattan  Ele- 
vated Railway  Company,  of  New  York,  could  nearly  double  its 
present  rate  of  earning  power  upon  both  old  and  new  investment 
should  it  adopt  electricity  as  a  motive  power.  A  description  of  the 
Sprague  multiple  unit  system  as  used  in  Chicago  is  given,  and  it  is 
shown  that  this  system  has  large  possibilities. 

SOME  FALLACIES  REGARDING  ELECTROLYSIS.  Her- 
rick.  "St.  R'y  Jour.,"  Dec. — He  claims  that  the  danger  to  water- 
pipes  and  other  subterranean  conductors  by  the  return  current  is 
greath'  exaggerated,  and  can  always  be  prevented  by  proper  meth- 
ods. He  first  discusses  the  general  subject  of  electrolysis,  and 
shows  that  the  effect  of  the  flow  of  current  from  rails  to  water-pipes 
is  not  to  deposit  the  metal  of  the  rails  upon  the  pipes,  but  upon  the 
ground  adjacent  to  the  rails.  This  deposit  is  an  iron  oxide,  which 
has  a  high  resistance,  and  its  immediate  effect  is  to  increase  the  re- 
sistance of  the  space  between  the  rails  and  the  water-pipes.  Poten- 
tial measurements  are  therefore  not  a  criterion  of  electrolysis  de- 
struction. Nitrogen  is  also  generated  at  the  water-pipes,  and  its 
presence  tends  to  preserve  their  surface.  On  the  other  hand,  the 
flow  of  current  through  the  soil  increases  the  capillary  activity  of 
the  latter,  attracting  water,  and  so  lowers  the  resistance  to  a  certain 
extent.  As  each  case  requires  special  consideration,  he  describes  a 
method  of  making  preliminary  tests.  He  discusses  the  method  for 
measuring  the  current  flow  in  a  water-pipe,  that  from  the  rail  to  the 
water-pipes  at  any  point,  and  the  relative  value  of  the  rails  as  re- 
turn conductors.  One  method  employed  to  reduce  electrolysis  is  to 
connect  the  water-pipes  and  ground  return  with  a  common  return 
feeder  of  low  resistance,  and  where  this  is  done  properly  it  is  a  sat- 
isfactory solution  of  the  question.  Another  solution  under  proper 
conditions  is  to  introduce  insulating  "rust"  joints  in  the  water-pipes. 
Electrolysis  of  lead-covered  underground  cables  can  be  prevented 
by  connecting  their  covering  to  the  station  by  a  metallic  return. 

SURFACE  CONTACT  SYSTEM  AT  MONACO.— "Elec. 
Eng.,"  Dec.  8. — A  brief,  illustrated  description  of  this  short  line,  ex- 
tending from  that  city  to  Monte  Carlo.  The  original  plans  were 
prepared  by  the  General  Electric  Company,  of  this  country.  The 
gauge  is  3  feet  3  inches:  the  cars  carry  thirty-six  passengers  each; 
there  are  six  cars  in  operation  at  present;  the  road  is  3  miles  long, 
and  will  ultimately  be  increased  to  6  miles.  The  contact  studs  are 
placed  in  two  parallel  rows  between  the  rails,  alternating  in  their  po- 
sition: each  of  the  negative  or  low-potential  series- on  one  side  is 
connected,  through  a  solenoid,  to  the  rails,  which  form  the  return 
circuit:  the  positive  or  high  potential  series  on  the  other  side  trans- 
mits the  current  from  the  feeders  to  the  motors;  the  automatic 
switches  are  placed  in  large  chambers  containing  twenty-two 
switches,  each  of  which  consists  of  a  solenoid,  which  moves  a  soft 
iron  core,  which  actuates  an  iron  plate,  carrying  three  pieces  of  car- 
bon for  making  the  contacts.  A  small  battery  on  the  car  sends  a 
current  through  the  low-potential  studs  to  the  rail,  through  the  so- 
lenoids, and  this  energizes  them  and  operates  the  switches  connect- 
ing the  feeder  with  the  high-potential  studs,  after  which  the  battery 
is  evkt  out  as  the  return  current  serves  to  energize  the  magnet.  The 
connections  between  the  cars  and  the  studs  are  made  as  usual  with 
long  shoes.  The  studs  arc  16  feet  apart;  each  switch  chamber 
works  forty-five  sluds,  extending  over  a  length  of  218  feet;  a  500- 
voit  current  is  used. 

CONDUIT  CONSTRl'CTION.— "St.  Ry  Jour."  Dcc.-The 
Third  Avenue  Railway  Company,  of  New  York,  will  install  imme- 
diately 73,66  miles  of  electric  conduit  track,  of  which  28,5  miles  are 
being  operated  by  cable  and  4.^,16  by  horses.  On  the  main  Third 
Avenue  cable  line  the  present  conduit  will  be  utilized;  the  One  Ihiii- 
drrd  anil  Twcniy-fiflh  Street  and  Tenth  Avenue  cable  line,  however, 
i,s  nuilf  old  and  will  be  removed.  The  construction  adopted  here 
and  for  ihc  new  work  difTers  radically  from  anything  heretofore  in- 
stalled. The  chief  feature  of  the  novelty  is  in  the  employment  un- 
der tlie  track  rails  of  a  creosotcd  yellow-pine  timber,  5]A  inches 
wide,  6  inches  liip;h,  ami  laid  in  ,30-ff)ot  lengths,  the  (d)jcct  of  which 
i%  to  secure  an  easy-riding  track.  The  yokes  on  the  new  construc- 
lion  arc  spaced  S  feet  apart,  and  are  made  up  of  three  pieces,  riveted 
lOKclhcr,  viz.,  a  steel  I-lieani  and  two  cast-iron  side  pieces;  the 
yoUct  rest  on  a  concrete  bed,  4  inches  in  thickness;  the  track  rail  is 
laid  in  6o-fo(,l  Icnxtlis,  is  9  inches  high,  and  weighs  about  107 
lioiinds.  The  insulators  and  conductors  arc  of  the  same  type  as 
HHCil  ilscwhere  in  New  York,  Where  Ihc  present  cable  conduit  Is 
r.i-,.n. .(  ;,  y  ....1.  ...1  .  :||  j,p  ,ii,(.,)_  g,  „o  change  ran  he  made  in  the 
I  '  '  104  pounds,  and  the  juintsare  cast  welded. 

^•^ '"/'  ■  i.ill  rests  on  the  yoke  a  spring  is  employed 

•"  Kivc  It  is  estimated  that  .^6(M)  wheels  pass 

"VT  n  inc  in  twenty-lour  hnurs.  and  that   the 

^'  '>A7r,  pounds.     The  article  is  fully  illustrated. 

"''  I   type  of  convertible  car  which  will  be  cin- 

p|..v.., 

TIIK  HI.ACKI'OOI.  EI.F.rTRTC    TRAMWAY    SYSTKM.— 

•■.St    Ky   Jour.."  I. Ii,         This  is  a  short  line. 

liudt  in  |K«?.  and  ,|iii(,  views  o(  which 

arc  Bivcn   in   fl..  iv  |,a,  |,ren   exprri 

enced  with  •  I  .-i,,,!   water,  and  as 

the  road  is  t  ,  ii,i.  conductors  free 

from  a  saline  de|i....it   vilmli  ra'i  ii'akanc  o(  currrnl     The 

company  has  therefore  decided  u  the  conduit  system  in 
favor  of  Ihc  Irollcy  system. 


THE  GLASGOW  CORPORATION  TRAMWAY.— "St.  R'y 
Jour.,"  International  Edition,  Dec. — A  fuller  description  is  given 
of  the  engines  and  cars  of  the  Glasgow  Corporation,  of  which  a 
general  article  was  published  last  month.  The  engines  are  of  the 
compound  type,  and  each  drives  a  200-kw  generator.  The  cars 
are  for  the  most  part  single  deck  and  double  truck,  with  a  seating 
capacity  of  fifty.  The  lower  frame  of  the  car  is  of  steel  and  the 
upper  framing  of  ash,  with  mahogany  panels. 

THE  UNION  ELEVATED  RAILWAY  OF  CHICAGO.— 
"St.  Ry.  Jour.,"  Dec, — An  extended  description  with  engravings 
and  plans  of  this  power  station, 

R.AILWAY  BETWEEN  ANDERSON  AND  MARION,  IND, 
— "St.  R'y  Jour.,"  Dec. — This  system  embraces  80  km  and  connects 
a  number  of  the  towns  in  the  natural  gas  belt  region.  A  number 
of  views  are  given. 

TRAMWAYS  IN  FRANCE.— "St,  Ry,  Jour,,"  Dec— A  tabu- 
lation from  the  "Zeit.  f.  Kleinbahnen"  of  the  French  tramways  op- 
erated by  mechanical  and  animal  power,  and  the  gauges  employed. 
Installations,  Systems  and  Appliances. 

SHUNT  DYNAMOS  IN  PARALLEL,  Philip.  Lond. 
"Elec,"  Nov,  25, — A  short  article  referring  more  particularly  to 
the  explanation  of  the  recent  breakdown  at  Brighton,  As  is  well 
known,  special  precautions  must  be  taken  when  shunt  machines  of 
difl'erent  designs  are  run  in  parallel,  in  order  that  the  e,  m,  fs.  of 
all  the  machines  (he  no  doubt  means  the  difference  of  potential) 
may  fall  and  rise  at  the  same  rate  when  the  load  varies;  if  the  ad- 
justments are  not  made  very  well,  a  large  increase  of  load  may  cause 
the  distribution  of  it  to  vary  so  greatly  that  some  of  the  dynamos 
may  become  motors,  A  sudden  drop  in  voltage  on  the  bus  bars 
may  be  due  to  four  causes — by  decreasing  the  resistance  between 
the' bus  bars,  by  the  breaking  of  a  shunt  circuit,  by  a  short  circuit 
in  the  armature,  and  by  suddenly  switching  out  one  dynamo  which 
carried  a  large  part  of  the  load.  Each  of  these  is  discussed.  He 
supposes  in  an  illustration  that  there  is  a  short  circuit  outside  of 
the  bruslies,  but  inside  of  the  minimum  cut-outs  at  the  bus  bars; 
the  armature  would  then  act  like  the  primary  of  a  step-up 
transformer,  of  which  the  shunt  windings  form  the  secondary;  "the 
e,  m,  f,  thus  set  up  in  the  shunt  would  act  so  as  to  lower  the  po- 
tential across  the  mains,  or  even  possibly  reverse  it";  it  should  also 
increase  the  armature  current  of  the  other  machines  and  weaken 
their  shunt  circuits.  In  order  to  test  the  magnitude  of  this  effect 
he  made  an  experiment  with  a  hedgehog  transformer  and  a  battery 
in  connection  with  a  dynamo,  and  the  results  show  that  there  is  no 
doubt  that  the  kind  of  action  predicted  takes  place,  although  its 
magnitude  in  the  experiment  was  but  slight.  The  sudden  removing 
of  the  armature  from  the  circuit  by  means  of  the  minimum  cut-outs 
would  by  itself  cause  a  drop  in  the  bars,  and  the  two  effects  togeth- 
er may  account  for  the  other  similar  dynamos  cutting  out,  leaving 
the  other  two  alone  on  the  bars.  If  the  accident  at  Bri,ghton  was  not 
due  to  a  short  circuit  of  the  bus  bars,  but  is  accounted  for  by  the 
above  facts,  the  fluctuation  in  a  dynamo's  field  appears  to  follow 
the  alteration  of  the  exciting  current  more  rapidly  than  one  would 
expect, 

VOLTAGE  REGULATOR  IN  THREE-WIRE  SYSTEM, 
Del  Proposto,  "Rlek,  Anz.,"  Nov,  24, — The  beginning  of  a  transla- 
tion in  abstract  of  the  article  noticed  in  the  "Digest"  Nov.  26. 

SWITCH  FOR  ACCUMULATORS.— "I.'Eclairage  Elec," 
Nov,  19, — A  brief,  illustrated  description  of  a  metliod  for  switching 
in  and  out  accumulators  as  the  voltage  of  the  charging  dynamo 
rises  or  falls;  the  device  is  made  bv  Gucnee  &  Co, 

ELECTRICITY  ON  A  VESSEL,— "L'Elec,"  Nov.  26.— A 
brief  description  of  the  electrical  equipment  of  the  German  steamer 
,\egir,  the  electrical  equipment  of  which  is  said  to  be  very  comiilete. 


GAS  ENGINE  LIGHTING  PLANT— "Elec.  Eng,"  Dec.  8.— 
A  brief  description  of  the  ))Iant  in  the  French  Ch.imber  of  ne|)U- 
ties  in  P.aris.  which  is  a  very  large  gas  engine  plant  supplying  4610 
lani|)s,  /\  fuller  descriptinn  in  a  forcii:;!!  journal  was  recently  re- 
ferred Ici  in  ihe  "Digest." 

Wires,  Wiring  and  Conduits. 

h'l  XTURI'"S, — Lond.  "Elec  lOig.,"  Nov.  25. -Neprodnclions  of 
illustrations  of  ornamenl.al  electroliers  Ircmi  the  cil.ilcigue  of  the 
luiglish  fieneral   h'.leclric  Company, 

Electro-Physics  and  Magnetism. 

I'l  i|..\UI/.\-r|(  ).\'  .\N1)  DISI'I'.KSK  ).\  Hicqiinel.  "L'h'.clair- 
age  IClec,"  Nov.  I<;. — A  long  abstract  of  an  .Academy  paper  on  ro- 
tary magnetic  pidarization  and  abnormal  ilispersinn,  with  special 
reference  |o  thi'  new  experiment  of  Macaluso  and  Corbino. 


TOTAL     KI'.FI.h-.CTION     OF     I'LECTRIC     RADIATI 
Hose.     Lond.   "ICIec,"   Nov.  25. — A   reprint   of  a  recent   Koyal 
ciety  paper  mi  the  influence  of  the  thickness  of  air  space  on 
reflectif>ii  of  electric  radiati<in. 

_  COMPONENTS  Oh-   HARMONIC  WAVICS.    Stem,    "I 
Zeit  ."  Nov.  24.-   A  short  article  calling  attenti<in  tn  .111  ermr 
sign  in  the  article  by  llnuslun  and  Kennclly  in  Tin;  I'.i.icc  .  Wo 
May   14,  nil  "A   Simple  .Xpproxim.ite   Melliod  of   Determining 
llnrmniiic  (■(Uiipoiieiits  of  a  (ira|(hirally  (Jiven  Complex   Harm 
Wave."     He  praises  the  methiid,  but  stales  that  this  error  in.iy 
rise  to  iilliers.     A   silgKeslinii  is  also  made  (i(  a  inipdilicLliuii 
would  give  the  result  more  (piickly. 

ALTERNATING  CURRENT  CALCULATIONS.  I.yle    I. 
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"Elec,"  Nov.  25.— The  conclusion  of  his  long  serial  (see  "Digest," 
Dec.  3).  He  continues  the  solution  of  a  number  of  problems  to  il- 
lustrate his  method  of  making  such  calculations. 

CONTINUOUS  CURRENT  IN  THE  .\LTERN.\TING  ARC. 
Eichberg  and  Kallir.  "Zeit.  fuer  Elck.."  Nov.  20.— The  beginning 
of,a  long  abstract  of  the  paper  noticed  in  the  "Digest"  Nov.  5. 

RESE.\RCH  L-\BOR.-\TORY.— Lond.  "Elec.  Rev.,"  Nov.  25. 
— A  long  editorial  on  the  engineering  research  laboratory  in  its  re- 
lation to  the  public. 

EARTH  CURRENTS  AND  EARTH'S  iMAGNETISM.  Wein- 
stein.  "Elek.  Zeit.,"  Nov.  24.— An  abstract  of  a  recent  paper  giving 
the  results  of  scientific  research  which  has  been  carried  out  in  Ger- 
many. These  researches  appear  to  have  been  very  extended,  and 
the  present  report  is  in  the  nature  of  a  summary  of  the  results.  The 
number  of  records  of  earth  currents  which  were  recorded  amounted 
to  more  than  2000,  and  of  the  earth's  magnetism  to  more  than  5000. 
Some  rather  interesting  polar  curves  are  reproduced,  showing  the 
daily  horizontal  variations  in  the  earth  current  for  four  years,  and 
another,  their  mean;  these  all  show  a  characteristic  similarity.  In 
both  intensity  and  direction  of  the  earth  current  there  was  found  to 
be  a  remarkable  regularity  of  the  variations  during  the  day;  it  is 
greatest  about  noon  and  least  at  night,  but  it  varies  in  a  wave-like 
way,  and  there  is  a  peculiar  reversal;  the  irregularity  is  greater  at 
night  than  during  the  day,  and  the  currents  vary  in  such  a  way  that 
the  curve  forms  a  loop.  The  current  also  varies  with  the  seasons  of 
the  year,  decreasing  constantly  from  November  to  December,  in- 
creasing again  rapidly  from  January  to  February,  and  remaining 
nearly  constant  during  the  rest  of  the  year.  Curves  drawn  for  a 
large  number  of  years  all  show  the  same  form,  even  in  the  finer  de- 
tails; it  is  only  in  the  amplitude  of  the  variations  that  there  are 
changes.  This  goes  to  show  that  it  is  a  natural  phenomenon.  The 
results  seem  to  show  that  the  earth  currents  are  not  an  induction 
action  of  the  variations  in  the  earth's  magnetism;  also  that  the 
greater  disturbances  in  the  earth's  current  appear  to  be  the  cause 
of  the  movement  of  the  magnetometer. 

MODERN  THEORY  OF  MAGNETISM.  DuBois.  "Elek. 
Zeit.,"  Nov.  24. — An  article  discussing  the  mathematical  theory, 
based  chiefly  on  that  proposed  by  Hopkinson.  It  is  of  a  highly 
mathematical  character,  and  is  illustrated  with  an  example. 

Electro=Chemistry  and  Batteries. 

CHLORATE  WORKS.  J.  B.  C.  Kershaw.  Lend.  "Elec.  Rev.," 
Nov.  25. — A  brief,  illustrated  description  of  the  works  in  the  south- 
east of  France,  where  over  10,000  horse-power  furnished  by  a  water 
power  is  'used  for  the  manufacture  of  chlorate  of  potash,  aluminum 
and  calcium  carbide;  3000  to  4000  horse-power  are  used  in  the  man- 
ufacture of  chlorates  of  potassium  and  sodium  by  the  Gall  and  Mont- 
laur  process,  which  in  principle  is  the  old  process  of  Watt  patented 
in  1851.  A  solution  of  an  alkali  metal  chloride  is  electrolyzed  be- 
tween insoluble  anodes  at  a  moderately  high  temperature  and  the 
less  soluble  chlorate  salt,  formed  by  the  reaction  between  the  free 
chlorine  at  the  anode  and  the  caustic  alkali  formed  at  the  cathode,  is 
separated  by  crystallization.  The  anodes  are  of  an  alloy  of  platinum 
and  iridium,  containing  90  per  cent,  of  the  former,  as  this  stands 
the  action  of  chlorine  better  than  the  pure  platinum;  the  cathodes 
are  of  an  iron-nickel  alloy  and  are  covered  with  an  asbestos  cloth 
to  carry  oflt  the  hydrogen,  of  which  19,000  cubic  feet  are  produced 
for  each  ton  of  chlorate  obtained.  The  details  of  the  process  are 
kept  secret;  the  current  density  is  said  to  be  465  amperes  (but  for 
what  area  is  not  stated).  No  external  heat  is  required,  as  the  cur- 
rent keeps  the  mass  at  a  sufficiently  high  temperature;  the  presence 
of  metallic  oxides  must  be  carefully  avoided,  as  they  decompose  the 
product;  the  latter  requires  re-crystallization  before  it  is  ready  for 
the  market.  In  addition  to  these  works  at  St.  Michel  the  same  com- 
pany has  a  chlorate  factory  at  Vallorbes.  in  Switzerland,  wdiere  3000 
horse-power  is  used,  the  two  works  together  producing  iSoo  tons  of 
chlorate  per  annum.  At  first- the  output  per  electrical  horse-power 
day  was  only  i  kg  in  place  of  2.69  required  by  theory,  but  the  yield 
has  now  been  considerably  increased.  No  details  of  cost  are  gK'en, 
but  he  assumes  that  l  pound  could  be  produced  for  5.5  cents;  the 
selling  price,  however,  has  become  lower,  thus  narrowing  the  for- 
mer good  profit;  the  outlook  is  said  to  be  rather  gloomy,  as  the 
number  of  these  electrolytic  plants  is  increasing.  Two  good  photo- 
graphs of  the  plant  at  St.  Michel  are  given. 

TREATING  REFRACTORY  ORES.— Lond.  "Elec.  Rev.," 
Nov.  25. — A  brief,  illustrated  article  on  the  Cowper-Coles  electro- 
lytic cyclic  process  for  the  treatment  of  refractory  ores.  A  former 
description  having  already  been  given,  the  present  article  only  points 
out  some  further  details.  Zinc  from  the  sulphate  solution  is  de- 
posited on  aluminum  plates,  which  greatly  facilitates  the  stripping 
of  the  zinc.  The  deposit  is  intentionally  a  zinc  sponge,  which  forms 
a  good  substitute  of  what  is  known  as  zinc  dust,  and  is  used  among 
other  things  for  his  regenerative  elccfPo-zincing  process;  an  analy- 
sis of  this  zinc  dust  is  given;  to  ensure  the  deposit  in  the  form  of 
sponge  a  low  density  of  current  and  a  weak  solution  are  used.  The 
lead  obtained  by  the  leaching  with  caustic  soda  is  deposited  on  re- 
volving discs  and  scraped  ofT;  it  is  very  pure;  an  analysis  is  given. 
The  apparatus  for  producing  white  lead  from  the  sodium  plumbatc 
solution  obtained  by  the  leaching  is  shown.  The  silver  is  leached 
out  from  the  ore  with  cyanide  of  potassium,  from  which  if  is  then 
deposited  on  to  silver  sheets.  The  white  lead  is  precipitated  with 
carbon  dioxide,  which  is  produced  from  calcium  carbonate  by  pass- 
ing through  water  the  sulphurous  acid  given  oti  from  the  roasting, 
this  acid  being  used  to  drive  off  the  carbon  dioxide  from  the  cal- 


chim  carbonate;  the  gases  are  passed  through  the  lead  solution  and 
precipitated  as  sulphide,  and  the  carbon  dioxide,  thus  purified,  is 
then  passed  through  another  cylinder,  where  lead  carbonate  is  pre- 
cipitated. Litharge  is  also  made  from  the  plumbate  solution  by 
evaporating  it.  More  details  are  promised.  A  short  siimmary  of 
some  of  the  inventor's  conclusions  from  the  commercial  experi- 
ments in  New  South  Wales  are  given  brielly  in  the  "Eng.  and  Min. 
Jour."  (N.  Y.),  Dec.  3. 

C.\LCIUM  CARBIDE.  Nicolai.  Lond.  "Elec.  Eng.,"  Nov.  25. 
— .A.  very  brief  abstract  of  a  recent  German  paper.  He  states  that 
the  best  proportions  of  the  mixture  is  100  parts  by  weight  of  lime  to 
70  of  coke;  lime  averaging  99  per  cent,  of  calcium  and  coke  which 
is  low  in  ash  will  produce  an  almost  pure  carbide;  the  coke  should 
not  run  higher  in  ash  than  5  per  cent.;  charcoal  is  unsuitable  in  the 
furnace  process,  but  in  the  smelting  machine  invented  by  him  it  can 
be  used,  for  in  this  the  material  to  be  smelted  is  compressed  on  to 
a  conductor  of  a  suitable  height,  and  the  arc  touches  the  compressed 
mass  only  at  the  moment  of  smelting.  In  the  manufacture  of  the 
carbide  care  should  be  taken  that  the  raw  material  is  not  burnt  by 
the  hot  gas,  as  is  often  the  case  in  the  electric  furnace,  so  that  the 
loss  in  electric  power  may  be  reduced  to  a  minimum;  the  raw  mate- 
rial should  be  exposed  to  the  arc  only  as  long  as  is  necessary  for  its 
conversion  into  the  carbide. 

ALUMINUM.— Lond.  "Elec.  Rev.,"  Nov.  25.— A  short  ab- 
stract of  a  recent  paper  by  Ristori,  in  which  he  described  the  Milton 
works  and  discusses  the  working  of  this  metal,  which  at  first  pre- 
sented so  many  difficulties;  these  have  novif  to  a  very  large  extent 
been  surmounted.  The  principal  uses  of  aluminum  are  also  dis- 
cussed. 

CALCULATED  VOLTAGE  OF  ACCUMULATOR.  Fitz-Ger- 
ald.  Lond.  "Elec.  Eng.,"  Nov.  25. — A  discussion  of  the  relation  be- 
tween the  volts  and  the  calories  in  a  lead  accumulator.  The  voltage 
might  be  calculated  from  the  calories  as  in  the  ordinary  battery,  and 
the  question  arises  whether  that  application  to  the  accumulator  is 
approximately  true  or  fundamentally  false.  In  a  Daniell  cell  the 
number  of  calories  generated  is  about  46,000  per  volt,  and  therefore 
it  should  be  92,000  per  dyad-gram  equivalent  in  the  lead  accumu- 
lator. He  quotes  S.  P.  Thompson,  who  discusses  the  various  hy- 
potheses explaining  the  cheinical  action  in  accumulators,  of  which 
he  mentions  five,  and  discusses  their  relative  correctness,  concluding 
that  he  thinks  that  the  last  one  is  the  real  action  in  the  cells,  this 
last  one  being  that  the  peroxide  is  changed  to  monoxide,  and  that 
the  spongy  lead  also  becomes  litharge.  Fitz-Gerald  also  quotes 
from  Treadwell's  recent  book,  which  he  praises  very  highly,  but 
criticises  the  quotation.  Thomson's  law  is  briefly  explained.  He 
maintains  in  opposition  to  the  general  consensus  that  in  the  case  in 
which  the  e.  m.  f.  is  not  constant,  but  falls  from  a  maximum  to  a 
minimum.  Thomson's  formula  will  give  the  mean  e.  m.  f.  and  not 
the  minimum  or  the  maximum.  In  the  case  of  the  accumulator  the 
fact  that  the  calculated  value  is  2  volts  is  a  proof  that  the  assumed 
reactions  and  their  calorific  values  are  incorrect  and  inapplicable. 

ACCUMULATORS  FOR  AUTOMOBILES.  Reyval. 
"L'Eclairage  Elec,"  Nov.  19. — An  illustrated  description,  with  tabu- 
lated data,  of  the  Fulmen  accumulator,  which  is  used  largely  on 
French  automobiles.  Its  special  features  are  great  power  per  pound 
and  great  storing  capacity  per  pound.  The  plates  appear  to  be  mere 
modifications  of  the  old  form  of  grid  accumulators,  the  meshes  being 
rather  large,  and  the  amount  of  active  material,  therefore,  relatively 
great.  A  table  gives  the  various  data  for  a  five-hour  discharge; 
some  curves  of  the  discharge  are  also  given. 

ELECTROCHEMICAL  SOCIETY.  Muller.  "L'Eclairage 
Elec,"  Nov.  19. — The  continuation  of  the  account  of  the  proceed- 
ings of  the  congress  at  Leipsic 


THERMO-ELECTRIC  AND  GALVANIC  ACTIONS.  Reed. 
"Jour.  Frank.  Inst.,"  Dec. — A  reprint  of  an  interesting  paper  read 
before  that  institute  defining  and  comparing  these  two  actions.  The 
two  processes  are  of  an  entirely  different  nature,  but  the  electro- 
chemical one  can  never  take  place  without  being  accompanied  and 
modified  by  the  thermo-electric  process,  while  the  latter  may  take 
place  without  any  chemical  action;  in  another  kind  of  apparatus  the 
thermo-electric  process  is  always  accompanied  by  chemical  change; 
this  concurrence  of  the  two.  which  is  due  to  the  nature  of  the  ma- 
terials, has  given  rise  to  difference  of  opinion  as  to  whether  the  ac- 
tion in  a  particular  case  is  electrochemical  or  thermo-electric.  He 
then  discusses  certain  actions  which  have  been  subject  to  this  confu- 
sion. He  defines  what  is  meant  by  each  of  the  two  actions,  starting 
with  the  premise  that  no  body  or  system  can  be  the  origin  of  energy 
or  of  any  process  evolving  energy  unless  in  its  final  state  its  energy 
is  less  than  in  its  initial  state.  The  Peltier  and  the  Thomson  effects 
are  described  and  discussed  at  some  length,  both  analytically  and 
graphically;  the  existence  of  these  effects  in  electrolytes  has  been 
conclusively  established.  Galvanic  action  is  then  defined;  it  always 
necessitates  the  following  conditions:  The  chemicals  must  be  elec- 
tric conductors  and  form  part  of  the  circuit;  at  least  one  of  the  con- 
ductors must  be  a  compound  and  an  electrolyte;  the  chemical  re- 
action must  evolve  energy;  a  further  condition  seems  to  be  that  the 
electrolyte  shall  not  be  a  single  compound,  but  a  solution  of  one 
compound  in  another.  The  two  laws  governing  such  actions — 
namely,  Faraday's  and  Thomson's — arc  then  described.  When  elec- 
trical energy  is  evolved  without  the  application  of  heat  there  is  no 
doubt  that  it  is  evolved  as  the  result  of  cheinical  change,  and  if  no 
heat  enters  or  leaves  during  the  process,  and  no  change  of  tempera- 
ture occurs,  the  chemical  action  is  the  only  source  of  the  energy; 
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but  when  this  electrical  energy  is  evolved  only  during  the  applica- 
tion of  heat  and  when  the  chemical  state  is  identical  at  the  begin- 
ning and  end,  the  electrical  energy  must  come  solely  from  the  heat 
absorbed,  and  the  process  is  then  thermo-electric.  The  initial  and 
final  chemical  state  may  be  difterent,  and  yet  the  process  be  entirely 
thermo-electric;  this  occurs  when  heat  is  applied  and  electrical 
energy  evolved,  and  when  the  final  chemical  state  involves  more 
energy  than  the  initial.  Illustrations  are  given;  in  one  of  these  two 
iron  electrodes  are  placed  in  fused  alkali  hydrate-and  at  500°  to  700 
the  voltage  may  be  as  high  as  1.2.  In  another  case  a  silver  crucible 
formed  one  electrode,  a  carbon  rod  the  other  and  fused  sodium  hy- 
drate the  electrolyte,  heat  being  applied,  and  a  current  of  air  was 
blown  into  the  electrolyte;  the  carbon  rod  was  oxydized  and  metallic 
sodium  was  reduced;  the  Jacques  cell  differs  only  in  the  substitu- 
tion of  an  iron  vessel  for  the  silver  cup.  The  e.  m.  f.  required  for 
dissolving  and  depositing  the  same  metal  may  be  very  minute  and 
may  be  generated  thermo-electrically  within  the  cell  by  raising  the 
temperature  of  one  electrode  above  that  of  the  other,  as,  for  in- 
stance, by  making  one  electrode  a  tube  through  which  a  stream  of 
hot  or  cold  water  is  passed;  copper  is  then  deposited  from  a  sulphate 
solution  on  the  hot  electrode  and  dissolved  from  the  cold,  the  two 
electrodes  being  connected  with  each  other.  Another  interesting  il- 
lustration of  a  thermo-electric  action  was  an  experiment  in  which  a 
zinc  tray  containing  a  strong  solution  of  zinc  chloride  is  heated; 
when  a  copper  strip  is  introduced  it  will  be  covered  with  a  smooth, 
perfect  deposit  of  zinc  as  soon  as  the  copper  is  in  contact  with  the 
tray;  iron  or  other  metal  which  is  not  dissolved  by  the  solution  may 
be  plated  in  this  way.  The  initial  and  final  chemical  states  are  iden- 
tical and  the  action'is  thermo-electric;  the  metallic  strip  is  at  a  low- 
er temperature  than  the  tray,  since  it  receives  its  htat  only  from  the 
electrolyte,  which  in  turn  receives  it  from  the  tray,  the  junction  of 
the  electrolyte  with  the  tray  being  necessarily  hotter  than  its  junc- 
tion with  the  copper  strip;  the  e.  m.  f.  is  several  tenths  of  a  volt.  A 
similar  action  takes  place  with  sulphate  of  zinc,  although  the  deposit 
is  obtained  only  with  difficulty;  the  e.  ra.  f.  is  about  0.6  volt,  and 
tends  to  deposk  zinc  on  the  copper.  In  the  discussion  Kennelly 
pointed  out  that  it  was  difficult  to  determine  whether  a  cell  belongs 
to  one  type  or  to  the  other,  as  every  voltaic  cell  is  always  accompa- 
nied by  thermo-electric  action,  and  every  thermo-electric  cell  con- 
taining an  electrolyte  is  accompanied  by  electrolytic  action,  the  two 
being  in  some  cases  blended  together;  one  element  heated  to  a  high- 
er energy  than  another  might  then  be  endowed  with  chemical  affinity 
for  the  electrolyte  by  virtue  of  the  heat  received.  A  thermo-electric 
action  is  limited  in  its  efficiency  of  transformation  by  the  range  of 
temperatures  employed,  according  to  the  well-known  laws  of  ther- 
mo-dynamics.  whereas  with  voltaic  action  an  efficiency  of  100  per 
cent,  is  possible;  if.  therefore,  the  losses  of  energy  in  the  cell  could 
be  measured  it  might  become  possible  to  determine  whether  the  ac- 
tion is  thermic  or  chemical.  He  therefore  thinks  it  cannot  be  dem- 
onstrated which  it  is.  without  experimental  observation.  Richards 
did  not  accept  Reed's  conclusions  regarding  the  thermo-electric 
character  of  the  Jacques  cell;  he  claims  that  there  is  no  difference 
of  temperature,  as  all  the  parts  are  heated  to  the  same  degree,  and 
therefore  there  can  be  no  thermo-electric  action,  for  which  reason 
the  current  must  be  due  to  chemical  action.  There  is,  on  the  other 
hand,  abundant  material  for  supplying  a  chemical  explanation  of  the 
action;  carbon,  for  instance,  will  reduce  fused  caustic  soda.  In 
making  calculations  it  would  be  necessary  to  know  the  heats  of  for- 
mation at  those  high  temperatures.  Reed,  in  his  reply,  admits  the 
application  of  the  tnermo-dynamic  law  and  claims  that  the  conver- 
sion of  heat  into  chemical  energy  by  absorption,  or  into  any  other 
higher  form  by  any  other  process,  must  come  under  the  same  lim- 
il.'i.  There  is  no  necessity  for  a  new  theory  to  account  for  some- 
thing that  is  not  known  to  exist.  He  claims  that  there  is  a  diiTer- 
encc  of  temperature  between  the  different  parts  of  the  Jacciucs  cell, 
as  htat  is  received  at  about  800°  C.  and  rejected  at  about  300°.  With 
regard  to  his  illustration  of  the  thermo-electric  cell  he  slates  that  it 
was  understood  that  the  heat  be  applied  so  as  to  produce  unequal 
Icmpcraturts.  There  is  no  surplus  energy  in  the  action  of  carbon 
when  it  reduces  sodium  hydrate,  except  the  superfluous  heat  ot  ihc 
furnace,  as  this  reaction  ab.sorbs  energy,  and  docs  not  set  it  free. 
The  only  energy  that  can  originate  in  a  system,  therefore,  is  that 
which  it  contains  before  any  external  heat  is  applied. 

KLECTKO DKI'OSITION  or  COPPKR.— "Klcc.  Rev.."  Dec. 
7. — A  reprint  of  the  article  noticed  in  the  "Uigcsl"  Nov.  12. 
Units,  Measurements  and  Instruments. 

HOT  wiRK  AMi'iKi;  vni.r-\vATr-,\ii;ri:i<.  I'leUi.  i.on.i. 

"KIcc.  Rev.,"  Nov.  25, — The  beginning  of  a  dtscriplion,  with  the 
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1  and  power  factor. 

ipciiilid   by   tlic  hot   wire,  move  over  the  same 

.1  rl.nmp  Ihcy  arc  lirld  in  ponition    while  a  rcad- 

\ny.  '      '    '■■I  wires  bcronir  slnintrd 

%o  ■  ■;  the  zero  position;  ihc 

in^'  M,   main  circuit  llicro  is  a 

kn'  I  will  give  a  drop  of  i.j;  voltn  wilh 

the  ;  :  ;  ,•  ,!    li  .:    former    reduces  the  voltage  to  be 

measured.    There  arc  two  wayt  of  connecting,  one  ii  to  divide  the 


non-inductive  resistance  and  the  other  is  to  divide  the  secondary 
winding  of  the  transformer  into  two  different  parts;  the  current  in 
one  of  the  halves  in  either  case  passes  through  the  whole  of  the 
other  before  passing  through  the  corresponding  hot  wire,  as  shown 
in   the  adjoining  figures.     The   voltage   which   exists   between   the 


M 

1 

■! 

imNm^ 

/VNiV\t 
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branches  a  c,  b  c,  then  corresponds  to  the  vector  sum  and  difference 
respectively  of  the  different  e.  m.  fs.  which  represent  the  main  cur- 
rent and  the  supply  e.  m.  f.  If  the  instrument  is  calibrated  to  indi- 
cate directly  the  mean  square  value  of  the  potential  difference,  then 
the  difference  between  the  two  indications  will  be  a  measure  of  the 
watts.  By  means  of  a  switch  the  connections  may  be  changed,  so 
that  one  needle  measures  the  current  and  the  other  the  voltage,  thus 
enabling  the  lag  of  the  current  to  be  determined;  the  scale  is  very 
nearly  a  square  root  scale,  and  therefore  if  graduated  to  indicate  the 
square,  an  almost  equi-proportional  scale  is  obtained.  The  very 
small  self-induction  of  the  branches  are  of  no  account;  in  his  theo- 
retical discussion  which  follows  he  assumes  self-induction  in  all  the 
branches  in  order  to  compare  the  results  with  those  from  a  two-coil 
wattmeter. 

PREPAYMENT  METER.— Lond.  "Elec,"  "Elec.  Rev."  and 
'"Elec.  Eng.,"  Nov.  25,  and  "Lightning,"  Nov.  24. — An  illustrated 
description  of  the  Long-Schattner  meter,  into  which  coins  are 
placed,  which  will  enable  a  corresponding  amount  of  current  to  be 
used.  It  is  an  electrolytic  meter  similar  to  the  old  Edison  type,  ex- 
cept that  copper  is  used  instead  of  zinc,  the  solution  being  copper 
sulphate.  A  balanced  arm  contains  trays  on  to  which  the  coins  are 
dropped;  their  weight  tilts  the  beam  which  operates  the  meter  by 
means  of  two  mercury  cups;  when  the  corresponding  amount  of 
copper  has  been  dissolved  from  the  anode,  which  is  supported  by  the 
end  of  the  beam,  the  latter  will  rise  again;  this  latter  movement 
switches  the  main  current  through  a  rather  large  resistance,  which 
reduces  the  brilliancy  of  the  lights  without,  however,  extinguishing 
them,  thus  giving  notice  that  another  coin  must  be  added;  the  cur- 
rent flowing  at  that  time  is  also  measured  in  the  meter,  and  is  paid 
for  by  the  coin  which  is  subsequently  put  into  the  meter.  The 
electrolytic  cell  is  shunted  by  a  resistance,  so  that  only  a  definite 
portion  of  the  current  is  measured;  the  object  of  the  mercury  cups 
is  merely  to  short-circuit  the  resistance  through  which  the  main 
current  passes  when  there  are  not  suflicient  coins  in  the  box.  The 
mercury  cups  are  covered  with  creosote,  and  the  make  and  break  is 
said  to  be  perfectly  sparkless.  One  copper  plate  and  box  will  last 
for  700  kw  hours.  A  thin  layer  of  machine  oil  is  poured  over  the 
top  of  the  solution  to  prevent  its  evaporation.  The  meter  is  adapted 
for  silver  coins,  and  not  for  those  of  copper.  It  is  the  copper  which 
is  dissolved,  and  not  that  which  is  deposited,  which  operates  the 
beam;  the  current  is  led  in  at  the  top  of  the  plate  and  out  at  the  bot- 
tom of  the  copper  box,  thus  giving  an  even  distribution  of  the  cur- 
rent; there  is  such  a  low  density  of  current  that  there  is  no  heating 
and  no  gas  evolved;  the  loss  of  volts  across  the  meter  is  only  0.2 
for  5  amperes  at  220  volts,  or  half  this  for  no  volts. 

PIIASli  METER.  Aliamet  and  Brunswick.  "L'Elcc,"  Nov. 
26. — An  illustrated  description  of  the  Brugcr  instrument  which  was 
referred  to  in  the  "Digest"  July  16  and  Aug.  6.  It  consists  of  two 
coils  fastened  together  perpeiulicularly  to  each  other,  and  suspend- 
ed so  as  to  move  as  a  whole;  through  one  of  these  passes  a  current 
whose  phase  is  not  shifted,  while  thrdugh  the  other  passes  a  current 
whose  phase  is  shifted  through  90°;  this  double  coil  is  suspended 
between  two  fixed  coils  through  which  the  current  whose  phase 
angle  is  to  be  delermined  passes;  the  dellcction  of  the  movable  coil 
will  then  be  equal  to  the  pliase-sliifliiig  belwecn  the  current  and  the 
voltage;  the  sign  of  the  angle  will  be  delennined  by  the  direction  of 
the  deflection.  The  two  cnrrcnis  in  the  movable  coil  between  which 
the  phase  angle  imisl  be  ()0°  are  obtained  by  having  one  coil  in  se- 
ries wilh  the  primary  of  the  transfornu-r.  and  llie  other  coil  in  series 
wilh  the  secondary.     The  theory  of  the  inslriiiiKiil  is  given  briefly. 

IKON-CON.STANTAN  TIIJCUMO-COUPl.I-S.  Van  Aubel. 
"Arch.  Sc.  Phys.  Nat.,"  Geneva,  10,^,  p.  4;  noticed  brielly  in  l.oiul. 
"li^lcc,"  Nov.  25. — An  accoiiiii  of  the  researches  by  a  number  of 
physicists  in  (he  use  of  ihermo-conplcs  of  this  kind  for  measuring 
radiant  heal;  Kleiner  found  thai  the  lemperalurc  curve  is  very  near- 
ly n  straight  line;  Van  Aubel  usi'd  il  for  delermining  the  iherinal 
condiulivilies  of  various  alloys. 

i)i;Ti;RMiN,Ari()N  ok  DIICI.ECTRIC  CON.STANTS.    Er- 

skine.  "VVird,  Ann.,"  No.  10;  alislracled  briefly  in  l.ond,  "Ivlec," 
Nov.  25. — If  K  .ind  !••  arc  rapacilirs  insrrird  in  a  primary  and  sec- 
ondary circull,  and  C  and  r  the  resperlive  currents,  he  proves  that  c 
changes  very  rapidly  wilh  k  wlirii  K  lias  certain  values;  lieiue  wilh 
a  suitable  current  indicalor  llic  mutual  innuenre  of  the  two  circuits 
may  be  used  for  comparing  two  capacities  wilh  great  accuracy,  and 
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hence  also  for  the  determination  of  dielectric  constants;  a  suitable 
indicator  is  a  set  of  magnetized  steel  wires  i  cm  long.  The  primary 
current  consisted  of  the  discharge  of  an  influence  macnine;  ihe  sec- 
ondary coil  was  not  enclosed  in  the  primary,  but  was  placed  a  few 
centimetres  away  with  a  coinciding  axis;  to  maintain  the  constancy 
oi  the  discharge  potential  the  primary  condenser  was  always  charged 
very  rapidly,  as  recommended  by  Jaumann. 

ME.-\SURING  DISCH.VRGES.  Witting.  "Wied.  Ann.r  June; 
abstracted  in  "L'Eclairage  Elec,"  Nov.  19. — He  describes  a  galva- 
nometric  method  of  measuring  a  succession  of  sudden  discharges. 
The  best  results  are  obtained  by  using  a  method  of  multiplication  or 
by  the  Toepler  method.  The  former  consists  in  reversing  the  direc- 
tion of  the  current  at  the  moment  when  the  needle  arrives  at  one  of 
the  e.xtreme  positions;  the  other  method  consists  in  reversing  the 
current  at  the  moment  of  the  second  change  in  the  direction  of  the 
needle.  He  measured  by  these  methods  the  current  furnished  by  a 
macliine  of  twenfy  plates;  the  results  are  regular,  and  show  that  the 
intensity  of  the  current  is  within  large  limits,  independent  of  the 
resistance  of  the  circuit  and  the  length  of  the  spark. 

MEASURING  HIGH  VOLTAGES.  Puekert.  "L'Eclairage 
Elec,"  Nov.  19. — An  abstract,  with  illustrations,  of  the  description 
noticed  in  the  "Digest"  Oct.  22;  it  is  a  longer  abstract  than  the 
French  one  noticed  last  week. 

EDDY  CURRENT  LOSSES  IN  ARM.\TURES.— Lond. 
"Elec.  Eng.,"  Nov.  25. — Several  answers  to  the  question  how  to  de- 
termine the  watts  thus  lost  in  a  direct-current  dynamo. 


MEASURING  HIGH  MECHANIC.'VL  PRESSURES.  Palm- 
er. "Am.  Jour,  of  Sc,"  Dec. — .A  brief,  illustrated  description  of  a 
method  of  measuring  very  high  mechanical  pressures,  by  measuring 


for  clearing  signals  in  telephone  centrals,  after  the  completion  of 
the  conversation.     The  description  is  of  a  non-technical  kind. 

BRUSSELS. — "Elec.  Eng,,"  Dec.  8. — A  brief  consular  report  on 
the  new  telephone  station. 

Miscellaneous. 


STATUS  OF  ELECTRICAL  INVENTION.  Rosenbaum. 
"Jour.  Frank.  Inst.,"  Dec. — The  beginning  of  a  reprint  in  full  of  the 
paper  noticed  in  the  "Digest"  Dec.  3. 


New  Oil  Break  Switches. 


These  switches  are  enclosed  in  iron  boxes  varying  in  size,  according  to  the 
capacities  required,  the  two-pole,  20-ampere,  2500-volt  box  being  4x6x7  inches, 
while  the  three-pole,  300-ampere,  2500-volt  box  is  9x11x13  inches.  These  boxes 
are  of  cast  iron,  and  are  fastened  to  the  back  of  the  switchboard  panel  by  four 
stud  bolts  through  four  lugs  cast  on  the  box.  A  right  angle  lever  connecting 
with  the  draw-bar,  hinged  on  the  face  of  the  panel,  extending  upwards,  ofTers 
sufficient  leverage  to  open  or  close  the  switch  with  little  efiort. 

The  wires  run  into  the  box  through  fibre  bushings  in  the  smaller  sizes,  while 
in  the  largest  sizes  cable  connections  are  made  outside  of  the  box  by  means  of 
brass  sleeves;  the  wires  pass  through  these  fibre  bushings  (the  latter  extend- 
ing to  the  binding  posts),  and  are  held  in  contact  by  means  of  screws  set  in 
the  top  of  the  posts.  The  current  passes  down  the  posts  to  contact  plates  cast 
with  the  posts.  These  plates  and  posts  are  mounted  on  top  of  a  slate  or  fibre 
plate,  as  occasion  requires,  and  through  the  plates  a  plug  passes,  carrying  the 
current  to  a  thimble  below.  This  thimble  is  also  cast  to  a  contact  plate,  which 
is  fastened  to  the  bottom  of  the  slate  or  fibre  plate,  and  carries  the  current 
along  to  the  next  thimble,  which  connects  with  the  outgoing  plug.  In  this 
manner  the  current  is  carried  up  to  the  outgoing  binding  post  and  out  to  the 
line. 

The  number  and  size  of  the  plugs  is  determined  from  the  potential  or  pres- 
sure  carried  and  the   amount   of  current   that   must   be   broken.    The   present 


Side  Elev.\tion  .\nd  Rear  View  of  Oil  Break  Switch. 
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Sectional  Elevation  of  Three-Pole  Quadruple  Oil  Break  Switch. 
Cap.acity  5000  Volts,  150  Amperes. 


the  electrical  resistance  of  a  column  of  mercury  subjected  to  this 
pressure.  A  column  of  mercury  in  a  glass  tube  is  placed  in  the  ves- 
sel in  which  the  pressure  is  produced,  and  contact  is  made  at  both 
ends,  the  column  forming  one  branch  of  a  Wheatstone  bridge.  Pre- 
vious researches  show  that  up  to  2000  atmospheres  the  relation  be- 
tween the  electrical  resistance  and  pressure  of  mercury  is  a  linear 
law.  Experiments  show  that  a  change  of  pressure  of  one  atmos- 
phere could  easily  be  detected;  with  reasonable  care  the  errors  of 
measurement  do  not  exceed  one  part  in  1000.  Pressures  were  pro- 
duced up  to  4385  atmospheres. 

Telegraphy,  Telephony  and  Signals. 

RAILWAY  SIGNALS.  Reich.  "Zeit.  fuer  Elek,"  Nov.  20.— A 
brief,  illustrated  description  of  a  system  in  which  the  train,  after 
passing  the  signal,  will  itself  operate  the  signal  which  it  has  passed, 
settling  it  to  danger. 


HIGH-SPEED  TELEGRAPHY.— "Sc.  Am.  Sup.."  Dec,  10.— 
A  reprint  from  "Nature"  of  a  short  article  on  the  Squier  and  Cre- 
horc  method,  known  as  the  synchronographic  system,  the  original 
descriptions  of    which  have  already  been  published  in  The  Elec. 

World, 

CLEARING  OUT  SIGNALS.  Clausen.  "West.  Elec,"  Dec. 
3.— A  short  article  giving  descriptions  of  the  various  systems  in  use 


standard  is  that  each  plug  shall  break  not  over  625  volts,  consequently  very 
high  voltage  switches  require  a  number  of  plugs  or  "breaks,"  while  heavy 
currents  demand  large  plugs,  or  plugs  placed  in  multiple,  but  broken  simul- 
taneously in  series.  Ail  of  the  conducting  parts  are  made  of  steam  metal,  and 
the  higher  capacity  plugs  are  reinforced  with  pure  copper  centres.  These  plugs 
fit  with  exactness  into  their  receptacles,  and  are  attached  at  the  top  by  means 
of  a  fibre  cap  and  metal  yoke  to  a  fibre  spider,  which  is  fastened  to  the  draw 
bar,  the  lower  portion  of  which  passes  through  a  fibre  bushing  or  guide  in  the 
case  of  using  a  slate  plate,  thus  insuring  a  straight  pull  on  all  the  plugs 
simultaneously.  The  box  is  filled  to  the  top  of  the  plugs  witha  special  acid- 
less  oil,  and  the  switch  is  ready  for  service. 

To  operate  the  switch  the  lever  on  the  face  of  the  switchboard  is  pressed  in. 
the  draw-bar  is  forced  downward  and  with  it  the  spider,  with  all  the  plugs  at- 
tached, and  as  the  plugs  enter  the  lower  thimble  the  oil  passes  out  of  a  valve, 
ground  in  place  at  the  bottom  of  the  thimble,  and  the  switch  is  in  use. 

To  open  the  switch  the  operation  is  reversed,  and  as  the  plugs  are  being 
drawn  from  the  lower  thimbles  they  close  the  valve  and  create  a  vacuum,  which 
is  increased  until  the  plug  leaves  the  thimble,  which  is  the  arcing  point,  or  at 
least  where  one  would  naturally  expect  to  see  an  arc.  Just  at  this  point  the 
oil  is  drawn  with  great  force  between  the  two  contacts  by  the  vacuum,  and  the 
arc  is  "nipped  in  the  bud." 

The  instructions  given  with  these  switches  is  to  "tease  the  arc"  when  the 
switch  is  opened  under  full  load,  as  no  arc  can  form  nor  will  the  plug  be  in- 
jured a  particle  by  repeated  use.  The  switches  are  manufactured  by  the  Cloos 
Electrical  Engineering  Company,  Milwaukee,  Wis, 
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An  Improvement  in  Rheostats. 

A  type  of  rheostat  designed  to  control  large  currents  with  a  simple  construc- 
tion not  liable  to  derangement  is  the  subject  of  patent  No.  615,419,  issued  to 
Mr.  Charles  Wirt,  December  6.  The  rheostat  material  consists  of  a  metallic 
strip  or  ribbon  bent  edgewise  into  a  flat  sheet  somewhat  as  shown  in  Fig.  i, 
and  inserted  between  heat-radiating  cover  plates  either  of  slate  or  some  such 
insulating  material  or  of  metal  with  an  insulating  sheet  between.  The  path 
from  terminal  to  te-minal  is  designed  to  have  no  joints,  and  the  contact  with 


acting  outside  packed  plungers  and  that  the  pump  had  just  come  from  the 
shop,  all  the  working  parts  being  stiff  and  not  yet  having  worked  down  to  a 
perfect  bearing,  the  results  obtained  are  thought  to  be  remarkably  good. 


Figs,  i  and  2. — An  I.mprovement  in  Rheostat.s. 

the  moving  part  is  made  without  wire  connections,  but  directly  on  the  ends  of 
the  loops  of  the  strips.  This  is  clearly  shown  in  Fig.  .;,  where  S  is  the  conducting 
strip  enclosed  between  slate  slabs  and  making  contact  with  the  stud  D'  mounted 
in  the  arm  D.  

Efficiency  of  Worthington  Electric  Pumps. 

The  two  accompanying  diagrams  will  be  interesting  in  showing  graphically 
just  what  efficiency  one  may  expect  to  obtain  with  an  electrically  driven  mine 
pump.  This  test  was  run  on  an  11x12  horizontal  triplex  pump  manufactured 
by  Henry  R.  Worthington,  New  York,  and  driven  through  a  double  reduc- 
tion of  machine-cut  spur  gearing  by  tw;o  65-hp  General  Electric  Company 
alternating-current  motors.  The  speed  of  the  motors  was  450  revolutions,  and 
that  of  the  pump  45,  making  a  total  gear  ratio  of  10  to  1.  The  normal  capacity 
of  the  pump  was  1250  gallons  per  minute,  the  head  330  feet. 

The  first  test  (Fig.  1)  was  run  at  constant  speed  and  a  variable  head.  The 
voltage  of  the  motors  was  kept  constant  at  220,  and  the  frequency  constant  at 
60  cycles.  The  head  was  measured  by  pressure  gauges  on  the  delivery  pipe, 
the  quantity  of  water  by  the  plunger  displacement,  less  an  allowance  of  2  per 
cent,  for  slippage.  The  total  input  at  the  motors  was  measured  by  wattmeters 
placed  in  the  main  circuit.  The  following  readings  were  taken  : 
EFFICIENCIES. 


Total 

Head  in 

Power. 
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pressure. 
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Pump, 
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86.S 

69-3 
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The  second  test  (Fig.  2)  was  run  under  a  constant  head  at  variable  speed, 
the  pressure  being  kept  steady  at  100  pounds  per  square  inch,  and  the  voltage 
at  220.    The  following  readings  were  taken: 

EFFICIENCIES. 


Gal«.  per 

Power 

Cycles. 

min. 

Pump. 
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Set. 

factor. 
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A  Tile  Bolt  and  Lock. 


The  advantages  of  the  device  illustrated  herewith  will  be  at  once  recognized 
and  appreciated  by  electrical  contractors  and  wiremen.  It  has  been  devised  for 
use   in   fireproof   buildings,   where    the    columns   and   girders   are    covered   with 


Fig.  I. — Ceiling  Button. 


Fig.  2.— Ornamental  Bracket. 


tiling,  and  offers  a  safe  and  simple  method  for  fastening  insulators,  rosettes 
and  other  electrical  appliances  to  ceilings,  columns  or  walls.  After  it  has  been 
properly  set  it  eannot  be  pulled  out,  though  it  can  be  easily  removed  when  de- 
sired. 

The  device  consists  of  two  pieces  of  metal  with  partially  corrugated  outside 
surfaces,  which,  when  placed  together,  form  a  shape  somewhat  conical.  The 
opening  in  the  upper  end  when  the  two  parts  are  together  Is  countersunk,  al- 
lowing the  bolt  head  to  which  the  insulator  or  other  device  is  to  be  fastened 
to  fit  snugly  between  them.  To  place  the  bolt  the  two  metal  parts,  with  the 
bolt  between  them,  are  inserted  in  the  hole  in  the  tiling.  A  small  concave 
washer  slips  over  the  bolt,  and  a  nut  is  then  screwed  up  close  to  the  ends  of 
the  metal  pieces.  As  the  nut  gradually  tightens  it  draws  the  bolt  head  down 
into  the  space  between  the  two  parts  and  separates  them,  until  it  effects  a  tight 
binding  at  the  sides  of  the  hole.  This  leaves  the  shank  of  tlic  bolt  free,  to 
which  any  device  may  be  attached. 

Fig.    1    shows  a   ceiling  button   attached   to   the  bolt,   and    Fig.   2  shows  how 
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Star*'  Screw-Cutting  Engine  Lathe. 


The  lathe  represented  in  the  accompanying  illustration  will  no  doubt  be  of 
interest  to  central  station  and  street  railway  managers  who  have  machine  or 
repair  shops  connected  with  their  plants.  The  head  has  a  hollow  spindle  made 
from 'a  crucible  steel  forging,  and  the  improved  end-thrust  ball-bearing  reduces 
the  friction  75  per  cent,  in  the  work  of  drilling.  The  tail  stock  has  an 
adjustable  side  movement  for  turning  tapers.  The  plain  gib  rest  is  said  to 
be  the  strongest,  most  rigid  and  practical  for  general  use  on  a  lathe  of  this  size. 
The  compound  rest  is  furnished  as  an  extra  attachment.    The  tool  post  is  pro- 


SCREW-CUTTING    LATHE. 

vided  with  an  improved  collar  and  shoe  for  raising  and  lowering  the  tool.  The 
improved  automatic  friction  cross  and  longitudinal  feeds  are  actuated  by  a 
phosphor-bronze  worm  on  the  lead  screw,  which  is  splined.  The  feed  may  be 
thrown  in  or  out  of  contact  by  simply  turning  a  hand  knob  in  the  apron,  and 
will  feed  in  or  out,  right  or  left,  cut  screws  right  or  left  or  may  be  thrown  out 
of  gear  entirely  by  moving  a  lever  in  the  headstock  without  changing  the 
motion  of  the  foot  or  driving  power.  The  cross-feed  secures  perfect  accuracy 
in  turning  or  facing  up  w^ork.  The  lead  screw  will  cut  all  standard  threads 
from  3  to  64  inclusive,  withoat  compounding  the  gears,  and  nearly  all  threads 
by  compounding  them.  The  lathe  can  be  started  and  stopped  instantly  by  foot 
power.  This  lathe  is  manufactured  by  the  Seneca  Falls  Manufacturing  Com- 
pany, 422  Water  Street,  Seneca  Falls,  N.  V. 


An  Automatic  Time  Switch. 


A  novelty  in  the  line  of  automatic  devices  for  cutting  out  lamp  circuits  has 
been  brought  out  by  Messrs.  J.  Jones  &  Son,  66  Cortlandt  Street,  New  York. 
There  have  been  many  devices  of  this  character  brought  out  for  the  purpose  of 


An   Automatic  Time  Switch. 

cutting  out  only,  but  this  instrument  not  only  cuts  out    but  cuts  iii  again  at 

any   predetermined   time.     Necessity    often   requires   the   closing   of   circuits  at 

distant   points  not   in   proximity   to  the  central   station   or   switchboard,  and  at 

that  particular  time  the  entire  attention  of  the  engineer  in  charge  is  needed  at 
another  point  of  the  engine.  Here  the  automatic  lime  switch  docs  the  service 
of  a  helper. 


The  apparatus  is  peculiarly  adapted  to  the  lighting  of  signs  and  for  the  turn- 
ing on  and  off  of  window  lights.  The  clock  movement  operates  two  cams, 
which  make  one  revolution  in  twenty-four  hours.  The  lower  or  switch-oper- 
ating movement  is  wound  up  in  the  manner  of  an  ordinary  clock  and  furnishes 
the  power  for  the  operation  of  the  switch.  A  combination  of  levers  is  con- 
nected with  the  switch  handle  in  such  a  way  that  it  can  be  moved  up  and  down, 
according  to  the  direction  of  movement  of  the  mechanism.  This  apparatus  will 
operate  single,  double,  triple  and  four-pole  switches.  The  regular  clock  move- 
ment is  of  the  best  make,  so  as  to  insure  reliable  time  far  the  operation  of  the 
switch. 


A  Portable  Arc  Lamp  for  General  Marine  Work. 


Adequate  electric  illumination  of  wharves,  docks,  warehouses,  dry  docks, 
shipyards,  with  their  adjacent  iron  working  shops,  and  the  holds  of  vessels, 
while  loading  or  discharging,  demands  a  type  of  lamp  somewhat  diflfercnt  from 
that  used  for  street  or  store  lighting.  It  must  be  strong,  compact  and  durable 
or  it  .will  not  withstand  the  hard  usage  which  such  service  will  naturally  give 
it;  it  should  give  a  large  volume  of  clear,  white  light,  which  will  not  dazzle  the 
eyes  of  the  w^orkmen  nor  throw  heavy  shadows  in  already  obscure  corners;  it 
should  require  little  attention,  and  be  so  simple  that  it  can  be  attended  by  an 
average  lamp  trimmer;  lastly,  it  should  require  trimming  not  daily,  but  only 
at  long  intervals. 

The  marine  enclosed  arc  lamp,  manufactured  by  the  General  Electric  Com- 
pany, meets  these  requirements.  It  has 
been  made  the  object  of  special  design 
to  adapt  it  to  marine  usage  on  shipboard 
or  land.  The  mechanism  is  compact,  sim- 
ple and  reliable,  and  is  protected  from*  in- 
jury or  the  effects  of  the  weather  by  a 
stout  metal  casing.  It  is  only  necessary  to 
renew  the  upper  or  long  carbon  once  in  100 
to  450  hours.  The  outer  globe  is  cylin- 
drical in  shape,  of  thick  glass  and  protected 
from  injury  by  a  heavy  wire  guard.  The 
globe  can  be  lowered  by  a  half  turn  of  the 
thumbscrew  at  the  side,  and  when  pushed 
back  in  position  is  automatically  and  se- 
curely locked.     The  lamp  is  only  38  inches 


An    Improved    Electric 
Bell. 


A  Portable  Marine  Arc 
Lamp. 


long.  It  can  be  carried  from  place  to  place  if  necessary  or  may  be  permanently 
fixed  in  place  like  an  ordinary  arc  lamp.  The  lamp  can  be  used  on  a  iio-volt 
circuit,  and  can  be  adjusted  for  4.  4.5  or  5  amperes,  the  latter  being  the  standard. 
Many  of  these  marine  lamps  have  been  installed  in  locations  such  as  those 
mentioned  above,  and  have  in  every  case  given  very  satisfactory  service. 


An  Improved  Electric  Bell. 


A  new  type  of  electric  bell  has  just  been  brought  out  by  the  Rousseau's  Elec- 
trical Works,  Inc.,  329  Fourth  Avenue,  New  York.  As  shown  in  the  cut  above, 
the  two  spools  are  rn  a  plane  at  right  angles  to  the  bell  frame,  instead  of  parallel. 
This  gives  an  equal  pull  from  both  pole  pieces,  thereby  increasing  the  power 
of  the  blow.  The  most  notable  feature  of  this  bell,  however,  is  the  multiple 
contact,  whereby  a  large  surface  is  obtained  and  the  sparking  is  made  to  take 
place  between  two  or  more  contact  points,  instead  of  at  one.  This  is  accomplished 
by  having  the  usual  contact  spring  on  the  armature  much  wider  and  split  into 
two  or  more  fingers,  these  fingers  being  brought  into  contact  with  another 
spring  insulated  from  the  bell  frame.  The  adjustment  of  the  contact  is  made 
by  a  screw  bearing  on  the  second  spring,  but  insulated  from  it.  (~)n  a  3-inch 
bell  the  contacts  have  three  fingers,  giving  a  surface  of  over  one-quarter  of  an 
inch  long  and  one-thirty-second  of  an  inch  wide.  If  one  of  the  fingers  becomes 
burned  there  will  stilt  he  two  left.  The  continued  vibration  ol  the  bell,  it  is 
stated,  removes  the  oxide  from  the  burned  finger.  It  is  therefore  almost  impos- 
sible to  damage  this  bell  at  the  contact  point  by  excessive  current.  The  con- 
tacts arc  of  pure  platinum.  The  bell  has  a  double  adjustment  and  locked  bind- 
ing posts.  The  armature  is  pivoted  in  brass  bearings  and.  due  to  the  magnet 
arrangement,  has  a  very  long  leverage.  The  design  of  this  bell  is  the  result  of 
twenty-five  years'  experience  in  the  manufacture  of  bells,  and  those  desiring  a 
serviceable  instrument  will  do  well  to  consider  its  merits. 


NEWS  fffi  WEEK 


^Financial  llntellioence. 

THE  COMMERCIAL  CABLE  COMPANY  has  declared  a  quarterly  divi- 
dend of  \Ya  per  cent.,  payable  January  3,  1899. 

IN'CREASED  DIVIDEND.— The  directors  of  ,the  Metropolitan  Street  Rail- 
way Company,  of  New  York,  increased  the  dividend  rate  from  ij4  quarterly 
to  154  per  cent.  A  dividend  at  the  latter  rate  was  declared  last  week,  payable 
January  16,  1899. 

THE  NASSAU  ELECTRIC  RAILROAD  COMPANY,  Brooklyn,  reports 
gross  earnings  during  the  quarter  ended  September  30,  $685,254,  an  increase  of 
§52,213  over  the  same  period  last  year;  net  earnings,  $294,007,  a  decrease  of  $104.- 
817;  total  income,  $295,981,  a  decrease  of  $95,514;  surplus,  $75,253:  decrease,  $117,- 
746. 

GENERAL  ELECTRIC  DIVIDENDS.— In  a  circular  recently  issued  by 
the  General  Electric  Company  to  its  stockholders  it  is  stated  that  the  recent 
dividend  of  $17.50  on  the  preferred  stock  equals  the  unpaid  actTumulative  divi- 
dends upon  that  stock  for  eighteen  months,  beginning  July  i,  1894,  and  ending 
December  31,  1895. 


Special  Corresponbence. 

New  York  Notes. 


AT  A  MEETING  of  the  Board  of  Directors  of  the  Electrical  Exhibition  Com- 
pany, held  in  this  city  on  December  7,  Mr.  H.  L.  Shippy  was  elected  vice- 
president  and  a  director  in  place  of  Mr.  F.  VV.  Roebling,  resigned. 

MR.  HIRAM  S.  XL\XIM  delivered  an  illustrated  lecture  before  the  Ameri- 
can Society  of  Civil  Engineers  at  220  West  Fifty-seventh  Street,  this  city,  on 
Wednesday  evening  last.  The  apparatus  used  in  his  artificial-flight  experi- 
ments was  described,  and  tho  evolution  of  the  automatic  gun  was  illustrated. 
A  small  Maxim  gun  was  exhibited  and  blank  cartridges  fired. 

SPECIAL  TROLLEY  CARS  FOR  SCHOLARS.— In  the  last  issue  of 
The  Electrical  World  reference  was  made  to  the  special  car  service  for  the 
accommodation  of  the  scholars  of  Packer  Institute  in  Brooklyn.  It  now  turns 
out  that  this  is  not  the  first  case  where  special  trolley  cars  have  been  provided 
for  the  use  of  scholars  in  that  borough.  The  special  school-car  service  origi- 
nated with  President  Rossitcr,  of  the  Brooklyn  Heights  Railroad  Company,  who 
is  an  interested  trustee  in  Adelphi  College,  and  such  cars  have  been  running 
to  Adelphi  since  September  i,  1897.  Therefore  Adelphi  precedes  Packer  by 
over  a  year  in  its  special-car  service. 

TO  VESTIBULE  STREET  CARS.— It  is  proposed  to  compel  the  street 
railway  companies  to  equip  their  cars  with  vestibulcd  platforms,  and  a  public 
hearing  was  given  on  the  subject  by  the  Railroad  Committee  of  the  Board  of 
Aldermen  on  December  9.  The  railroad  companies  object  to  the  measure.  Mr. 
B.  F.  UcFrcce  spoke  for  the  Third  Avenue  Railroad  Company,  and  contended 
that  the  glass  windows  would  become  misty  in  stormy  weather  and  obscure 
the  motorman's  view  of  the  track  ahead.  Another  contention  was  ihat  the 
motorman,  gripman  or  driver,  as  the  case  may  be,  would  be  more  liable  to 
Lake  cold  inside  of  vestibules  than  if  he  had  no  protection  at  all.  This  solici- 
tude of  the  railroad  companies  for  their  employees  is  altruistic  and  highly  com- 
mendable. 

ELPXTRICAL  ENGINEERS  IN  THE  WAR.— The  i92d  meeting  of  the 
New  Vork  Elcclrical  Society  was  held  at  the  College  of  the  City  of  New  York 
on  Wc'Inci»rJay  evening,  December  14.  Col.  Eugene  GrilTlii,  who  has  recently 
returned  from  active  service  in  Porto  Uico,  as  colonel  of  the  First  Regiment 
United  States  Volunteer  Engineers,  made  an  address  on  "Ideas  Underlying 
the  Organization  of  the  Volunteer  Engineer  Corps;  the  Work  Accomplished 
by  It  in  Porto  Hico  and  the  Opportunities  of  Future  Usefulness.*'  Mr.  VV.  D. 
Weaver,    late    chief    engineer    of    the    United    Slates    steamer    "Glacier,"    and 

F.  W.  Kollcr,  late  rV     '     •  : ^r  of  the  United  Slates  steamer  "Nashville,"  also 

made  adtirc^neii  on   '  -S  electrical  and  cMginccring   work  in   the  navy 

durmg  the  war.     'il.--  "\  the  engineering  profesnion  lo  both  the  army 

and  the  navy  were  clrarly  pointed  out  by  the  speakers. 

Till-  I  Mill)  SlAir.^  IKMl'HONE  COMPANY,  of  this  city,  which 
«  nibcr  s.  has  acquired  the  rights  of  a  tele* 

pi  i>rd    by    Mr.    Klias    £,    KicR,    an    electrical 

ri  ,  ..     lit  tilt*  by.tcm  all  calling  and  switching  operations  are 

r)t  by  mrana  «l  a  simple  mercurial  contact,  the  mercury  bring 

(.  the   bnik    end  of   the   receiver.    The 

^^r  \\\\%*  Up  the  central  ufficc,  thus  do* 

.1,.  I..,,,.  i.r.t*j'  !■■■  -tf-.l  (It  the  cen- 
'ivlrc  can  be 

c<  ;  ■  I,,;  1   .    ,    -U,    The  new 

c  'r   into   the   manufatiure   of   its   telephonic   apparatus 

di>  .  I  through  cxivling  companies  or  new  sub-companies. 

A    l-AIAI.  I    WITH    AN    KLECTKrC    ELKVAT<JK.-On    the 

afternoon   nf  ember  6,  one   man   was  accidentally   killed   and   two 

others  ^'  y  the  fall  n\  an  elevator  In  the  eleven  «iory  buildtng 

at  46  V\'-  )lor  was  driven  by  an  Otis  double-worm  ^h^m  electric 

hoist.     Ihc  nat'irc  '^t  tiic  scoldeDt  was  rolhcr  peculiar.    The  car  came  down  to 
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the  first  floor— below  which  it  appears  there  is  only  S  inches  clearance  to  the 
bottom  of  the  shaft — at  full  speed,  the  attendant  apparently  not  cutting  off  the 
current  as  he  should.  It  is  also  claimed  that  there  is  only  18  inches  clearance 
between  the  counterweights  and  the  I  beams  supporting  the  overhead  sheaves 
when  the  car  is  at  the  ground  floor  level.  The  automatic  limit  stop  on  the 
machine  had  been  found  to  be  out  of  order  by  an  inspector  that  morning.  At 
any  rate,  the  car  ran  into  the  bottom  bumpers  at  full  speed,  and  the  momentum 
and  motor  torque  pulled  the  counterweights  up  against  the  I  beams,  when  the 
counterweight  frames  sprung  sideways,  letting  the  weights  themselves — which 
were,  as  usual,  merely  slipped  in  between  vertical  tie  bars — fall  out,  and  four 
weights,  each  weighing  in  the  neighborhood  of  70  pounds,  fell  the  full  height 
of  the  shaft  and  through  the  car. 

THE,  ANNUAL  MEETING  of  the  Electrical  Committee  of  the  Underwriters* 
National  Electrical  Association  was  held  at  34  Nassau  Street,  in  this  city,  on 
December  6,  7  and  S.  Several  matters  of  more  or  less  importance  were 
brought  before  the  meeting  for  its  consideration.  Very  few  changes  were  made 
in  the  National  Electrical  Code,  none  of  them  being  of  any  great  importance. 
The  subject  of  changes  in  installations  and  wiring  rules  was  referred  to  a  com- 
mittee of  seven.  Some  changes  were  made  in  the  specifications  for  sockets, 
and  changes  in  other  wiring  devices,  such  as  switchboards,  cut-outs,  etc.,  were 
considered.  It  is  likely  that  other  changes  will  be  made  in  the  specifications 
for  restandardizing  and  reproportioning  various  wiring  devices,  but  nothing 
definite  in  this  direction  was  arrived  at.  Definite  action  was  taken  regarding  220- 
volt  lamp  sockets.  No  changes  were  made  in  the  requirements  for  central  station 
construction  and  the  installation  of  switchboards  and  dynamos  therein.  Efforts 
were  made  to  agree  upon  a  proper  test  for  transformers  so  as  to  lessen  the 
liability  of  breakdown  between  primary  and  secondary  circuits.  The  recom- 
mendations were  referred  back  to  the  various  organizations  allied  in  the  move- 
ment for  final  action.  It  was  resolved  as  the  sense  of  the  meeting  that  on  and 
after  July  i,  1899,  all  inspectors  should  refuse  to  accept  any  devices  or  ma- 
terials on  new  work  not  enumerated  in  the  edition  of  the  list  of  apprdved 
devices  and  materials  of  the  above  date.  There  were  about  forty  representa- 
tives in  attendance  at  the  meeting,  coming  from  all  parts  of  the  country. 

THE  NEW  ELECTRIC  LIGHT  AND  POWER  COMPANY'S  PLANS.— 
The  true  nature  of  the  New  York  Gas,  Electric  Light,  Heat  &  Power  Com- 
pany, which  was  incorporated  at  Albany  recently,  and  which  has  at  odd  times 
since  excited  a  vast  amount  of  curiosity  and  speculation,  is  beginning  lo  be 
revealed.  Although  nothing  authentic  has  yet  been  given  out  regarding  the 
plans  of  the  company,  it  is  now  generally  supposed  that  it  purposes  acquiring 
control  of  all  the  existing  lighting  and  power  interests  in  Greater  New  York, 
and  conduct  them  under  one  management.  In  support  of  this  belief  comes 
the  announcement  made  on  Saturday  last  that  the  Hon.  W.  C.  Whitney  had 
acquired  the  controlling  interest  in  the  Mount  Morris  Electric  Light  Company, 
the  Edison  Electric  lUuminaiing  (.  ompany,  the  Manhattan  Electric  Light  Com- 
pany and  ihe  Empire  Subway  Company,  all  of  Manhattan.  Mr.  Whitney,  it  is 
stated,  is  one  of  the  principal  backers  in  the  New  York  Gas»  Electric  Light, 
Heat  &  Power  Company.  It  is  also  reported  that  the  new  company  has  ac- 
quired an  interest  in  the  New  York  Telephone  Company,  which  controls  the 
Empire  City  Subway  Company  and  the  subways  of  the  Consolidated  Telegraph 
&  Electric  Subway  Company.  The  interest  in  the  telephone  company  thus  ac- 
quired, it  is  slated,  will  enable  the  new  company  to  use  all  the  higli-tension 
wires  in  the  subways  for  light,  heat  and  power  purposes,  the  telephone  company 
retaining  control  of  ihe  low-tension  wires  for  telephone  purposes  only.  The 
announcement  that  the  deal  for  the  acquirement  of  the  older  lighting  com- 
panies had  been  completed  seems  to  have  been  premature.  There  appears  to 
be  good  reason,  however,  for  the  belief  that  the  new  company  will  have  secured 
the  controlling  interest  in  them  all  by  January  i  next.  It  is  stated  that  nego- 
tiations are  now  pending  between  the  new  company  and  the  Mount  Morris 
Company,  but  that  no  definite  settlement  has  yet  been  arrived  at. 


Philadelphia   Notes. 


.MK.  I.AVVKENCE  W.  KKANK  lins  purchased  ilic  liusiiicss  carried  on  under 
ilic  title  o(  the  Teclinic  KIcctrical  Works,  at  ji.i  New  Street,  I'lulaiklphia,  and 
will  continue  at  Ilic  same  addrcsn.  Mr.  K.  I..  Hinder  will  act  as  manager. 
With  incrcaHcd  capital,  modern  equipment  and  carrying  o(  good  stock,  Mr. 
I'rank  and  Mr.  Hinder  hope  to  do  even  u  larger  business  than  was  done  by  the 
Tcchnic  KIcctrical  Works.  Till  Elkctiiical  Woiii.n  wishes  them  every  sue- 
cess  in  their  new  departure. 

KMCCTKICAL  G(J01).S  IN  IJKAZII,.— A  traveling  representative  o(  the 
I'hiladclpliia  (.oinmcrcinl  Museum  has  just  relumed  from  Hraiil,  and  makes 
lin  interesting  report  on  Ihe  trade  in  elcclrical  goods  in  thai  country.  He  stales 
Mint  "the  trade  is  growing  by  leaps  and  bounds,  it  being  only  a  (cw  years  ago 
Ihiit  electric  railways,  tigbling,  power,  etc.,  were  unknown  in  any  part  o(  the 
country.  Now  almost  every  town  and  cily  williin  3110  miles  of  the  coast  is 
either  lighted  by  electricity  or  has  the  project  under  consideration.  Many  ol 
the  mining  companies  ond  cotton  clolh  mills  tliroiigh  the  interior  have  plants 
now  in  operation,  supplying  them  with  both  light  and  power.  Severol  o(  Ihe 
large  plants  have  come  from  Knglnnd.  It  is  well  known  llinl  the  trade  is  con- 
trolled  as  regards  supplies  almost  exclusively  by  Kuglanil  and  llelgium.  The 
United  Stales  comes  in  lor  a  (air  share  of  the  trade  in  electrical  machinery. 
Arc  and  IncnndescenI  lamps,  fittings,  carbons,  wire  of  all  kinds,  electric  belli, 
batteries,  electricians'   tools  and   gloves,   sines,   sal  ammoniac,   etc.,   are   in   dc- 
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iiKiml  in  the  towns  along  the  line  ot  the  Central  Railroad,  between  Rio  and  Sao 
I'aulo,  and  Kio  and  Bello  Horizonte,  as  these  towns  at  present  rely  on  the 
Rio  merchants  for  their  supplies.  Along  the  line  from  Kio  to  Sao  Paulo  are 
many  towns  in  which  it  might  be  advantageous  to  have  agents.  A  competent 
salesman,  familiar  with  the  Portuguese  language,  traveling  through  this  section 
could  do  wonders  in  the  way  of  securing  orders  and  appointing  responsible 
agents.  This  may  also  be  said  of  nearly  all  the  interior  cities,  as  attention  so 
far  has  seemingly  been  paid  only  to  the  large  cities  oh  the  coast,  and  even 
there  not  to  the  extent  the  trade  possibilities  deserve. 


lines  had  not  been  sold,  and  that  no  offer  had  been  made  for  the  property. 
At  the  office  of  the  Suburban  Company  it  was  emphatically  declared  that  no 
olTer  had  been  made  for  the  road. 


Buffalo  and  Niagara  Falls  Notes. 


THE  REN'IVAL  of  the  Pan-American  Exposition  scheme  cannot  fail  to  be 
of  interest  to  electrical  people.  As  it  looks  now  the  exposition  will  go  through 
with  a  rush,  as  the  city  fathers  of  Buffalo  have  indorsed  it  and  will  do  what 
they  can   for  it. 

THE  WOOD-WORKIXG  FACTORY  of  Messrs.  Alcott,  Ross  &  Scully,  at 
Dunkirk,  has  been  furnished  with  700  incandescent  lights  in  order  to  permit 
running  all  night  as  well  as  day.  The  current  comes  from  the  new  incandes- 
cent system  installed  in  the  city  last  year. 

THE  RECENT  STORMS  have  interfered  with  the  transmission  of  the  elec- 
tric power  from  Niagara  Falls  to  Buffalo.  For  some  time  the  street  railway 
company  was  obliged  to  use  its  own  power.  It  is  supposed  that  the  heavy 
snow  and  winds  of  the  past  week  or  two  have  proved  too  much  for  the  over- 
head line.  The  managers  of  the  company  in  Buffalo  have  not  explained  the 
cause  and  an  effort  to  find  it  failed, 

THE  PROJECTORS  of  the  power  line  to  Depew  from  Niagara  Falls  have 
not  been  able  to  do  any  work  this  season  beyond  the  securing  of  the  right-of- 
way,  which  is  reported  to  be  complete  except  in  case  of  corporations  where 
signatures  are  dependent  on  meetings  held  at  long  intervals.  The  plan  is  to 
tap  the  line  to  Buffalo  at  the  transformer  station  at  North  Tonawanda,  or  bring 
up  a  separate  line  to  that  point  from  the  power  house  and  lead  it  off  from  there 
to  Depew.  It  will  be  easy  to  modify  the  current  at  that  station.  Negotiations 
with  the  Buffalo  Valley  trolley  line,  which  is  to  be  built  next  year,  are  in  prog- 
ress. It  is  the  plan  to  build  a  line  something  over  three  miles  long  southward 
from  Depew  to  connect  with  the  line  of  this  road.  Inquiry  for  power  at  Depew 
is  sufficient  to  warrant  the  building  of  the  line  as  early  in  the  spring  as  pos- 
sible. 


Chicago  Note. 


A  TEMPEST  IN  A  TEAPOT.^Thc  talk  about  lynching  and  mobbing  of 
aldermen  and  others  in  connection  with  the  fight  over  the  street  railway  fran- 
chises came  from  hot-heads,  and  the  excitement  was  greatly  exaggerated  by 
the  newspapers.  The  trouble  is  largely  a  newspaper  creation.  The  opposition 
in  the  City  Council  to  the  ordinance  granting  a  fifty-year  extension  of  fran- 
chises to  the  street  railway  companies  seems  to  'be  strong  enough  to  defeat 
the  measure  for  a  year  at  least.  Mayor  Harrison  thinks  that  the  joint  com- 
mittee on  streets  and  alleys  will  not  recommend  the  passage  of  the  ordinance. 
It  is  thought  that  Mr.  Yerkes  and  his  street  railway  associates  will  fail  to 
secure  the  enactment  of  the  measure,  and  that  a  compromise  may  be  effected 
later  on  a  basis  ot  twenty-year  franchises.  The  present  franchises  expire  in 
1903.  It  is  stated  that  several  aldermen  who  favored  the  extension  have  received 
threatening  letters.  Many  public  meetings  have  been  and  are  being  held  in 
various  parts  of  the  city  to  protest  against  the  franchise  extensions. 


St.  L0U13  Notes. 


TO  BURY  THE  CITY'S  WIRES.— E.  Ruebel,  secretary,  and  Charles  E. 
Sharp,  treasurer  of  the  Southern  Electrical  Supply  Company,  who  have  been 
awarded  the  contract  for  burying  the  city's  wires,  say  it  will  be  impossible  to 
complete  the  contract  by  December  21.  It  will  be  near  the  end  of  January,  as 
they  are  allowed  ten  days  for  filing  a  bond  and  beginning  work,  and  have  six 
weeks  in  which  to  complete  the  contract. 

NO  CAUSE  OF  ACTION.— In  the  case  of  the  Cass  Avenue  &  Fair  Grounds 
Railway  Company,  which  asked  an  injunction  in  the  Circuit  Court  to  restrain 
the  St.  Louis  &  Suburban  Railway  from  using  the  tracks  of  the  plaintiff,  viola- 
tion of  the  Julian  law  was  alleged  as  the  cause  for  the  injunction.  The  judge 
held  a  day  or  two  ago  that,  inasmuch  as  the  Julian  law  had  been  annulled  by 
the  Supreme  Court,  there  was  no  cause  for  granting  the  injunction  asked  for. 
This  case  becomes  interesting  in  view  of  the  sale  of  thfe  line  seeking  the  in- 
junction to  the  stockholders  of  the  Southern  Electric  line,  over  whose  tracks 
the  Suburban  loop  will  also  run.  It  has  been  stated  that  the  Southern  Electric 
Company  and  the  Suburban  had  reached  an  agreement  as  to  the  joint  use  of 
tracks  and  the  action  of  the  former  company  with  regard  to  its  newly  acquired 
tracks. 

STREET  RAILWAY  DEALS.— Mr.  Corwin  H.  Spencer  and  Charles  F. 
Orthwein,  representing  the  stockholders  of  the  Southern  Electric  Railway  Com- 
pany, have  purchased  the  property  of  the  National  Railway  Company,  known  as 
the  Hamilton  Syndicate.  The  price  said  to  have  been  paid  was  $3,000,000.  The 
deal  was  made  in  Chicago,  and  resulted  in  the  transfer  of  an  important  prop- 
erty from  an  outside  corporation  to  St.  Louisians.  The  property  sold  includes 
the  Northern  Central,  Cass  Avenue  &  Fair  Grounds.  Union.  Citizens.  Haden 
and  Southwest  lines,  all  electric,  and  the  St.  Louis  line  or  Broadway  Cable. 
The  aggregate  mileage  represented  is  80.37  of  electric  and  14.67  of  cable. 
The  second  and  greatest  transaction  was  the  sale  of  the  Lindcll  and  the  Mis- 
souri Railway  System  to  the  Metropolitan  Street  Railway  Company,  of  New 
York.  The  consideration  is  said  to  he  $8,500,000.  The  deal  was  completed  in 
New  York,  and  by  it  a  valuable  property  passed  from  the  control  of  St.  Louis 
men  to  outsiders.  There  were  reports  that  the  Scullin  system  had  also  been 
sold,  or  was  being  negotiated  for,  also  the  Suburban  Company's  properties. 
Both  the  latter  rumors  were  denied.    It  was  stated  at  the  office  that  the  Union 


Pacific  Coast  Notes. 


THE  MOUNT  WHITNEY  TELEPHONE  COMPANY,  of  California,  after 
passing  through  many  vicissitudes,  is  doing  a  growing  business  under  the 
management  of  J.  H.  McFarland.  The  American  Electric  Telephone  Company, 
of  Chicago,  supplies  the  instruments  now  being  installed. 

THE  UNION  IRON  WORKS  COMPANY,  of  San  Francisco,  has  installed 
a  100-ton  electric  hoist  under  its  large  shears  in  the  shipyard.  It  is  a  double 
hoist,  operated  by  two  25-hp  motors.  A  third  motor  operates  a  "gipsy,"  and  a 
small  motor  is  used  to  turn  the  screw.  The  electric  work  was  done  in  the 
shops  of  the  electrical  department  of  the  works. 

THE  SUNSET  TELEPHONE  &  TELEGRAPH  (JOMPANY  recently  an- 
novinced  that  its  Payrttc  States  telephone  companies  now  have  in  operation 
21,000  miles  of  lines,  serving  44,000  subscribers  in  1400  cities  and  towns.  Rales 
from  San  Francisco  are,  for  quarter-minute  switches,  to  Southern  California 
points,  50  cents;  to  Puget  Sound  cities,  75  cents;  to  Eastern  Washington  and 
Idaho,  $1. 

THE  SUBMARINE  CABLE  WORK  in  the  San  Francisco  Bay,  most  of 
which  is  recent,  was  inspected  by  Chief  Signal  Officer  Greety  while  on  his  tour 
of  the  Pacific  Coast.  He  made  a  thorough  examination  of  the  electrical  installa- 
tions at  the  CoE^st  fortifications.  A  complete  system  of  telegraphic  and  tele- 
phonic communication  will  be  established  between  San  Francisco  and  the  ad- 
jacent forts.  The  Columbia  River  and  Puget  Sound  fortifications  will  have 
similar  connections  with  neighboring  cities. 


Canadian  Notes. 


THE  CITY  COUNCIL  of  Toronto  has  requested  the  electric  street  railway 
company  to  make  a  trial  of  various  fenders,  with  a  view  to  the  adoption  of  the 
one  found  most  efficient. 

ON  DECEMBER  17  the  ratepayers  of  Gait,  Ont.,  will  vote  on  a  by-law  to 
raise  $67,750  to  purchase  the  gas  and  electric  light  plants.  The  company  own- 
ing tliese  plants  has  offered  to  sell  at  that  figure. 

IT  IS  PROPOSED  to  extend  the  Ottawa  Electric  Street  Railway  to  the 
town  of  Britannia,  about  eight  miles  from  Ottawa.  The  people  along  the  route 
are  endeavoring  to  bind  the  company  to  an  agreement  giving  them  city  rates. 

OWING  TO  the  small  number  of  tenders  received  by  the  city  council  of 
Toronto,  Ont.,  for  the  installation  of  a  municipal  electric  light  plant  it  has  been 
decided  to  accept  none.  From  the  tenders  submitted  it  was  found  impossible 
to  arrive  at  even  an  approximate  cost  of  an  electric  plant.  No  tenders  were  re- 
ceived from  Canadian  manufacturers.  In  this  connection  the  Anglo-American 
Electric  &  Supply  Company  has  made  a  proposition  to  supply  electricity  to 
the  city.  Power  is  offered  at  cost  after  paying  a  dividend  of  10  per  cent,  to  the 
shareholders  upon  a  capital  stock  of  $5,000,000.  It  is  guaranteed  that  the  cost 
to  the  public  will  not  exceed  i  cent  per  horse-power  per  hour. 

NOTICE  IS  CI\'EN  on  behalf  of  the  Quebec,  Montmorency  &  Charlevoix 
Railway  that  application  will  be  made  at  the  next  session  of  the  Dominion  Par- 
liament for  an  act  amending  the  act  incorporating  the  railway  in  the  following 
particulars:  To  change  the  name  of  the  company  to  the  Quebec  Railway  Light 
&  Power  Company,  to  ratify  the  purchase  of  the  property  and  franchise  of  the 
Quebec  District  Railway  Company  by  deed  passed  at  Quebec  on  June  29,  iSgS; 
the  issues  of  bonds  and  stock  made  for  the  purpose  of  paying  the  purchase 
price  thereof,  and  to  authorize  the  company  to  build  a  line  of  railway  or  tram- 
ways in  the  counties  of  Levis,  Bellechasse,  Dorchester,  Beauce  and  Lotbiniere; 
to  ratify  the  purchase  of  the  property,  works,  plant,  buildings,  machinery  and 
capital  stock  of  the  Montmorenc;y  Electric  Power  Company,  and  the  issues  of 
bonds  and  stock  made  by  the  Quebec,  Montmorency  &  Charlevoix  Railway 
Company  in  connection  with  the  purchase. 


French  Notes. 


INDEMNITY  FOR  INTERRUPTION  OF  TELEGRAPH  SERVICE.- 
Owners  of  private  wires  have  hitherto  been  made  to  pay  the  entire  amount  of 
the  dues  required  by  the  state,  notwithstanding  any  interruption  which  their 
service  might  happen  to  suffer.  Following  the  practice  in  use  in  the  telephone 
service  M.  Marnejouls,  Minister  of  Commerce,  has  recently  decided  that  any 
interruption  in  the  service  of  a  private  line  exceeding  fifteen  days  will  entail  a 
diminution  of  the  royalty  to  be  paid  (which  is  15  francs  per  kilometre),  pro- 
portional in  amount  to  the  length  of  the  interruption. 

ELECTRICITY  IN  THE  NAVY.-Following  up  the  circular  letter  of  Sep- 
tcmber  i;:  last,  regarding  the  acquisition  by  the  navy  of  electrical  workmen 
under  a  three  years'  volunteer  enlistment  provision,  the  Minister  of  the  Navv 
has  sent,  to  the  vice-admirals,  the  army  corps  cortimandants  and  the  nav.il 
prefects  a  set  of  examination  papers  on  theoretical  and  practical  points,  which 
all  candidates  will  be  required  to  pass.  The  manual  tests  will  consist  of  three 
pieces  of  work,  to  be  selected  from  each  of  the  three  groups  denoted  by  the 
letters  A  B  and  C.  A  (i)— To  make  up  a  joint  in  a  stranded  conductor;  (2) 
splice  two  conductors  together;  (3)  prepare  a  wire  bru.sh;  (4)  bevel  a  brush; 
(5)  restore  a  brush,  the  wires  of  which  have  been  bent.  B  (i)— Put  together 
a  switch;  (2)  put  together  a  push  button;  (3)  make  a  fuse;  (4)  make  a  ter- 
minal: (5)  make  a  socket  to  fit  a  given  incandescent  lamp.  C  (1)— Take  a  Le- 
clanclic  cell  to  pieces  and  set  it  up  again;  (2)  take  a  vibrating  bell  mechanism 
to  pieces  and  set  it  up  again;  (3)  to  cut  a  bell  or  a  galvanometer  into  a  given 
circuit;  (4)  being  provided  with  a  battery,  a  bell  and  a  push  button,  to  arrange 
tlicm  properly  in  circuit. 

POWER  FROM  THE  RHINE.-Thc  great  Niagara  enterprises  of  the 
United  Slates  and  Canada  are  being  imitated  in  some  of  the  Swiss  cantons 
along  the  Rhine.    The  actual  work  has  been  for  some  time  under  way,  and 
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will  reach  completion  before  long,  when  there  will  be  some  1600  horse-power 
developed  by  twenty  turbines  ready  for  distribution.  The  greater  part  of  the 
output  is  already  contracted  for  by  private  individuals  and  companies,  who 
will  consume  it  in  their  own  service.  Simultaneously  with  the  completion  of 
the  hydraulic  developments  it  is  expected  to  complete  a  large  aluminum  fac- 
tory, which  will  absorb  some  2000  horsepower.  This  industry  has  assumed 
considerable  volume  in  Switzerland,  and  may  even  come  into  competition  with 
similar  works  in  the  United  States.  The  falls  of  the  Rhine  are  also  to  furnish 
electric  power  for  a  railway  from  Frich  to  Aarau.  The  hydraulic  work,  which 
will  be  at  Rheinfelden,  has  been  started.  The  application  of  electricity  to  power 
work  is  bound  not  only  to  make  great  changes  in  the  operating  conditions  of 
existing  industries,  but  it  should  open  up  an  industrial  future  of  a  magnitude 
scarcely  conceivable  at  present  for  countries  like  Italy  and  Switzerland,  where 
water  courses  are  numerous  and  may  be  readily  utilized  for  the  production  of 
cheap  electrical  power. 

ELECTRIC  TR.\CTION  ON  CANALS.— Experiments  have  been  going  on 
with  a  new  electric  towing  machine  built  at  the  shops  of  the  firm  of  Detom- 
bay  &  Delange,  at  Hoboken-lez-Anvers,  after  drawings  made  by  M.  Maurice 
Delange.  The  dimensions  of  the  boat  are:  Length,  50  feet;  breadth,  iiyi  feet; 
depth,  8  feet;  draught,  5  feet  9  inches.  A  Jaspar-Melotte  motor  is  mounted 
directly  on  the  screw  shaft.  Current  is  generated  by  gas  engines  fed  by 
carburetted  air,  according  to  a  system  patented  by  the  Aeropetrole  Company. 
With  electrical  machinery  having  an  efKciency  of  85  per  cent,  better  economy 
is  obtained  in  this  way  than  would  be  the  case  if  the  gas  engines  acted  directly 
on  the  screw.  Moreover,  it  is  easier  to  arrange  for  change  of  speed.  The  gas 
engine  is  rated  at  23  horse-power.  This  form  of  prime  mover  has  the  ad- 
vantage of  absence  of  boilers,  coal  bins  and  stoker.  The  boat  can  be  got 
under  way  at  a  moment's  notice,  and  intermittent  working  is  possible  without 
the  necessity  of  keeping  up  the  fire.  These  qualities,  of  course,  carry  with 
them  absence  of  smoke  and  smell  and  any  superfluous  weight.  The  simplicity, 
precision  and  economy  of  this  machinery  make  the  boat  an  almost  ideal  trac- 
uon  machine;  it  would  seem  to  be  the  true  solution  of  a  problem  that  has 
long  bothered  engineers.  The  cost  of  operation  is  brought  down  to  one-fifth 
cent  per  ton  kilometer.  The  ability,  when  once  started,  to  manufacture  its 
own  gas  as  needed  renders  this  motor  almost  indispensable  in  places  where 
overhead  lines  cannot  be  erected.  The  carburator  weighs  about  2200  pounds. 
The  cooling  of  the  cylinder  and  the  carburator  is  accomplished  by  a  stream  of 
cold  water,  which  circulates  between  them  continuously.  The  exhaust  gases 
are  rccarburetted  and  are  used  for  lighting  and  heating  the  boat.  The  elec- 
trical part  of  the  outfit  was  furnished  from  the  Jaspar  establishment  at  Liege. 
The  generator  runs  at  550  to  600  r.  p.  m.,  and  at  500  volts  normally.  The  motor 
revolves  300  times  per  minute  under  full  load;  it  has  four  poles  and  the  arma- 
ture is  drum  wound.  The  fields  are  of  steel,  and  the  winding,  which  is  in 
scries,  is  in  sections.  A  controller  arranged  by  M.  Melotte,  director  of  the 
Jaspar  shops,  provides  a  verj-  heavy  starting  torque  and  a  quick  start.  Re- 
versal of  direction  is  obtained  by  a  switch,  which  reverses  the  current  in  the 
armature.  


(Benetal  flews. 

New  Incorporations, 


THE  ACME  ELECTRIC  LAMP  COMPANY,  New  Brunswick,  N.  J.,  has 
been  incorporated  with  a  capital  stock  of  $500,000.  Incorporators:  Louis  A. 
Jackh-jn,  Ralph  W.  Booth,  Ralph  W.  Booth,  Jr.,  New  Brunswick,  N.  J. 

THE  CARTER  HAYS  ELECTRIC  COMPANY,  Louisville,  Ky.,  has  been 
formed  for  the  purpose  of  manufacturing,  repairing  and  selling  electrical  ap- 
pliances. The  incorporators  are  L.  D.  Curtis,  E.  W.  Hays  and  U.  C.  Hays, 
Louiivillc.     Capiul   itock,  $5000. 

THE  DELAWARE  COUNTY  ELECTRIC  LIGHT  &  POWER  COM 
PANY,  Clifton  Heighti,  N.  Y.,  has  been  formed  to  supply  light,  heat  and 
power  by  clcclricily.  Among  the  incorporators  are  C.  M.  Wagner,  E.  O.  Kane, 
I^n«downe;  R.  S.  Austin,  Philadelphia;  S.  Haigh,  Aldan,  and  J.  S.  Austin, 
Yeadon.    Capital  slock,  $5«»- 

THE  ST.  PETER  TELEPIK^NE  COMPANY,  St.  Peter,  Minn,,  has  been 
formed  (or  the  purponc  of  constructing  a  telephone  exchange  and  telephone 
Unci  at  Si.  Pclcr.  The  incorporators  arc  H.  P.  Proctor,  AuguslUB  Proctor, 
Prank  A.  Cha«.  J.  H.  Chanc,  Viroqua,  Wi«.,  and  Walter  S.  Proctor.  St. 
Peter,  Minn.    The  capital  Block  ia  $10,000. 

THE  COOPERATIVE  TELEPHONE  COMPANY  ha*  been  incorporated 
at  (>.lumhu»,  Ohio,  with  a  capital  nlock  o(  $50,000.  The  incorporators  arc 
i,r..rge  Kiddle.  Frank  H.  Howe.  Charlea  A.  Spinny,  W.  H.  Childers,  W.  B. 
IUfnh.iri,  A.  C.  Ko",  E,  H.  Reel,  George  U.  Jon«.  J.  S.  McLcon,  Alfred  E. 
Lee,  W.  .M.  Payne,  G.  D.  Owen,  A.  B.  Summers,  Charles  W.  GofI,  Edgar  J. 
I'«c«k,  Jonathan  V.  Linlon,  F.  Siegcl,  W.  J.  Davidson.  Charles  F.  fLilloway 
and  John  F.  Fcrgut. 

The  Telegraph  and  Telephone. 

OMAHA.  NEB.  Ihr  Nebraska  Trkphonr  I  i.mpany  propoio  111  ilir  spring 
In  exlend  its  l«lrph<mc  line  from  Genoa  lo  Ncligh. 

I>F.TRf>IT.  MICH.-  The  Valley  Telephone  Company  has  made  connections 
via  Saijinaw  and  Flint  with  the  Independent  Telephone  Company,  of  Dclroll, 
f'.r   prrrniinenl   service. 

PIIILADKLPHIA,  PA,— Tht  Horn*  Telephone  Company  will  extend  its 
lines  fr'.m  Watsonlown.  Norlhumbefland  county,  to  Wiliiamspnrl,  and  will 
connect    its    Northumberland    county    circuit     with    the    Indeprndenl    lines    in 

^   r.itrr     r  .  .Mfil  v 

I  he  New  Enxland    Iclephone  Company  hu«  made  a  new 

:  l.tfs  between   Ualton,   Hinsdale  and   Plltsfield.    The  chatKe 

hrreaflcr   will  be  id  cents  lot  a  converMtion  ol  three  minutes,  and   1  cents  a 
minute  lor  aildilional   tima. 


DOYLESTOWN,  PA.— The  Standard  Telephone  Company  will  invite  pro- 
posals for  the  extension  of  its  line  from  Newtown  to  Doylestown  and  from 
Eden  to  Bristol.  It  is  proposed  to  later  extend  the  line  from  Newtown  to 
Trenton  via  Yardley  and  Morrisville. 

WAUKESHA,  WIS.— The  Wisconsin  Telephone  Company  has  commenced 
the  erection  of  a  metallic  circuit  line  from  here  to  Elkhorn  by  way  of  Genesee, 
Eagle  and  Mukwonago.  The  old  grounded  line  between  here  and  Mukwonago 
will   be  abandoned  as  soon  as  the  new  line  is  built. 

NEW  HAVEN.  CONN.— The  Southern  New  England  Telephone  Company 
has  mortgaged  its  property  to  the  New  Haven  Trust  Company  for  $1,000,000. 
The  money  will  be  used  to  pay  off  the  present  mortgage  and  to  make  improve- 
ments on  the  line.  Five  per  cent,  fifty-year  bonds  will  be  issued  to  cover  the 
amount. 

SHARON,  PA.— A  movement  is  on  foot  to  consolidate  the  Citizens'  Tele- 
phone lines  of  Lawrence  and  Mercer  counties  and  extend  lines  to  Meadville, 
Oil  City,  Franklin,  Erie  and  Youngstown.  R.  H.  Adams,  a  capitalist  of  Balti- 
more, has  assumed  control  of  the  New  Castle  lines,  and  he  is  at  the  head  of 
the  project. 

NORTH  VERNON,  IND.— William  N.  Turner  and  Emma  B.  Turner,  of 
Canton,  Mo.,  have  been  granted  a  telephone  franchise  by  the  common  coun- 
cil of  this  city.  Business  houses  are  to  be  charged  $1.50  a  month  and  resi- 
dences $1  a  month.  Long-distance  connection  will  be  over  the  Independent 
line,  now  constructed  as  far  as  Elizabethtown. 

NEW  YORK,  N.  Y.— At  a  meeting  a  few  days  ago  of  the  Merchants'  and 
Manufacturers'  Board  of  Trade  the  telephone  committee  reported  a  legislative 
bill  making  it  unlawful  for  any  telephone  company  to  charge  over  $50  a  year 
for  a  local  telephone  service  of  less  than  icoo  messages  in  cities  of  500,000  popu- 
lation and  over.  Another  section  of  the  bill  provides  that  in  the  same  size 
cities  not  more  than  5  cents  shall  be  charged  for  each  message  in  excess  of 
1000.     It  is  provided   that   violation   of   the   law   shall   be   punished   by   a   fine   of 

$100. 

BOSTON,  MASS.— The  Massachusetts  Telephone  &  Telegraph  Company 
has  applied  to  the  city  government  for  franchise  rights  to  open  streets,  lay 
and  maintain  wires,  etc.,  and  public  hearings  are  to  be  given  on  the  question. 
The  company  was  incorporated  Nov.  23,  with  a  capital  of  $10,000,  but  the  peti- 
tioners declare  that  this  amount  is  merely  nominal,  and  that  they  have  unlim- 
ited capital  behind  them.  They  propose  a  telephone  service  at  less  than  one- 
half  the  Bell  Telephone  Company's  rates,  and  claim  that  they  will  put  wires 
underground  and  use  instruments  of  the  latest  style.  The  five  incorporators 
are  Zephaniah  H.  Holbrook,  of  Cambridge;  Frederick  A.  Spear,  of  Lowell: 
Silas  P.  Chase,  of  Reading;  Wilbur  F.  Lakin,  of  Quincy,  and  Paul  Faber,  of 
Boston. 

CHIC.\GO,  ILL.— The  United  Telegraph,  Telephone  &  Electric  Company,  nf 
Chicago,  has  just  issued  $500,000  6  per  cent,  twenty-year  gold  bonds  for  the 
purpose  of  extending  its  present  plant  and  to  also  make  connections  with  out- 
side cities  and  districts  for  long  service  to  meet  the  demands  of  the  people  in 
the  southern  part  anrl  suburbs  of  the  city.  The  proposed  district  to  be  em- 
braced by  this  company  contains  more  large  factories  than  any  territory  ad- 
jacent or  within  the  city's  limits.  The  district  embraces  South  Chicago,  Ham- 
mond. Ilegewich,  Pullman,  West  Pullman.  Kensington,  as  well  as  every  other 
manufacturing  district  in  this  section  of  the  city.  The  directors  are  Thomas 
W.  Sennott,  John  G.  Earle,  James  S.  McConnell,  W.  B.  Owen.  James  D. 
Lacey.  Edward  P.  McConncfl.  Joseph  N.  Hagins,  Hugh  A.  Holmes,  J.  E. 
Smith,  mechanical  superintendent  and  electrical  engineer  for  P.  D.  Armour 
&  Co. 

PHILADELPHIA,  P.\. — Councils'  electrical  committee  has  agreed  to  re- 
port favorably  to  councils  the  ordinance  to  amend  the  ordinance  granting  priv- 
ileges to  the  Standard  Telephone  Company,  under  which  the  company  is  held 
by  the  city  authorities  to  be  in  default,  and  on  account  of  which  alleged  default 
the  city  solicitor  has  brought  suit  for  the  forfeiture  of  the  company's  bond  of 
$100,000,  with  the  bankrupt  Cheslmit  Street  Trust  Company  as  surety.  The 
principal  "amendments"  lo  the  bill,  which  was  assumed  to  have  become  de- 
funct through  failure  to  comply  with  its  provisions  within  the  specified  time, 
give  the  company  the  right  to  erect  wires  "over  and  across"  the  streets  of  the 
city,  to  jiurchase  or  lease  conduits  belonging  to  the  city  or  other  corporations, 
to  mortgage  its  property  and  franchises  to  secure  its  bonds,  and  extending  to 
four  years  the  time  in  which  it  must  be  prcfiarcd  to  furnish  2000  lelephoue-;  tu 
subscribers. 

WASHINGTON,  D.  C— The  Cuban  tilegraph  lines  will  be  operated  ami 
controlled  by  the  I'niled  Slates  Cjovernmciil,  inasmuch  as  they  belonged  to 
the  Spanish  Governmeut  and  were  not  private  properly.  They  cover  about 
2ono  miles.  General  Greely  has  ordered  Colonel  Dunwoody  ol  the  Signal  Corps 
to  go  to  Cuba  and  take  charge  ol  the  lines.  Colnnel  Dunwoody  will  make  his 
headtiuarters  at  Havana.  The  lines  will  be  repaired  by  Cubans,  under  the 
ilirectiim  of  the  Signal  Corps.  All  the  mililary  camp.s  arc  lo  be  connected  by 
Kloftraph.  Several  lines  have  been  construcled  in  Saiili.igo  proviiuc  and 
I'iiiar  del  Kii>.  and  the  work  of  conslrueting  a  line  from  Puerto  Principe  to 
the  coast  is  now  going  on.  CompniiicH  ol  Signal  C(ups  men  are  at  Santiago, 
Puerto  Principe,  Pinnr  ilel  Rio  and  Havana,  hut  it  is  proposed  to  considerably 
augment  this  force  when  the  Government  lakes  clinrgc  ol    nil  the  lines. 

CLKVELAND,  OlllO.-'riic  Cleveland  Electric  Illuminating  Company  has 
begun  suit  against  llie  noiiie  Telephone  Company,  llie  Reserve  Conslruction 
Company  and  Maxine  Reher  to  enjoin  the  delrmlanls  Iroiii  carrying  out  their 
present  plans  in  the  erertion  ol  the  linos  of  the  Home  Telephone  C.impiiny. 
The  petition  says  that  the  delendnnis  are  proposing  lo  erect  poles  near  the 
poles  ol  the  ploinlilT,  upon  the  same  side  o(  the  street,  niul  to  string  wires  in 
close  proximity  to  the  plnintilT's  wires,  which,  it  is  claimed,  will  endanger  the 
lives  ol  the  rmployers  ami  of  Ihr  grnernl  public.  It  is  also  ciniuieil  that  the 
users  ol  telephones  will  be  in  ilimgrr.  It  is  Inrlher  claimed  that  the  proposo.l 
nielhod  ol  erecting  Ihe  lines  is  unnecessary,  a  violation  ol  Ihe  idainiifl's  rights, 
and  thai  It  is  practicable  lor  Ihe  drlemlont  to  erect  poles  without  inlerlcring 
with  the  rights  ol  Ihe  plninlid.  Judge  Ong  granted  a  lempornry  reslraining 
order.     Bond  was  rc<|uired  in  the  sum  ol  $10,000. 
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Electric  Light  and  Power. 


FLINT,  MICH.— The  People's  Electric  Light  Company,  of  Flint,  will  double 
the  capacity  of  its  plant  at  a  cost  of  about  $25,000. 

CK/WVFORDSVILLE,  IND.— Messrs.  Carr  &  Niestadt,  of  this  city,  have 
just,  completed  a  lOO-light  plant  for  the  Yount  Woolen  Mills,  Yountsville.  Ind. 

ROCHESTER,  N.  Y.— Mayor  Warner  intends  to  send  a  communication  to 
the  Council  in  which  he  will  recommend  the  establishment  by  the  city  of  an 
electric  plant  to  furnish  light  for  the  streets  and  all  the  municipal  buildings, 
including  the  public  schools. 

CLINTON,  ILL.— At  a  regular  meeting  of  the  City  Council  the  question  of 
municipal  ownership  of  electric  lights  was  discussed.  The  light  committee  was 
instructed  to  investigate  municipal  ownership  and  report  as  soon  as  possible. 
The  electric  light  company  would  be  willing  to  let  the  city  purchase  its  plant. 

ST.  AUGUSTINE,  FLA.— The  Florida  East  Coast  Hotel  System  is  now  wir- 
ing and  installing  a  new  plant  at  the  Royal  Victoria  Hotel,  Nassau,  N.  P., 
Bahama  Islands.  A  new  plant  will  be  installed  in  the  Hotel  Ormond  at  Or 
mond,  Fla.,  iron  conduit  being  used  in  the  wiring.  All  this  work  is  being  car- 
ried on  under  the  supervision  of  Mr.  A.  T.  Best,  electrical  engineer  for  the 
hotel  system. 

HAGERSTOWN,  MD.— The  City  Council  unanimously  passed  an  ordinance 
to  establish  a  municipal  electric  light  plant,  and  providing  for  the  sale  of  $60,- 
000  of  bonds  to  pay  for  the  plant.  The  present  contract  for  lighting  the  town 
is  with  the  Hagerstown  Railway  Company.  The  city  contends  that  the  contract 
expires  two  years  hence.  The  company  claims  it  runs  for  seven  years  longer. 
Mayor  E.   M.  Schindel  signed  the  ordinance. 

WESTERVILLE.  OHIO.— On  December  :  the  lights  of  the  new  Westerville 
Electric  Company  were  turned  on  for  the  first  time,  and  the  forty-si.^:  32-cp 
incandescents  and  ten  arc  lights  illuminated  the  town  far  better  than  anyone  had 
expected.  Mr.  E.  S.  Aldrich,  the  manager,  says  that  the  demand  for  private 
lighting  is  great,  and  several  hundred  lights  will  be  immediately  wired  into 
stores  and  houses.  The  contract  with  the  town  is  for  five  years  at  $1200  a  year, 
twenty-five   nights   each    month. 

WASHINGTON,  D.  C— One  of  the  naval  surgeons  has  reported  against  the 
present  system  of  lighting  warships  by  electricity.  The  protest  is  contained  in 
a  report  submitted  to  Surgeon-General  \'an  Reypen  by  Passed  Assistant  Sur- 
geon E.  P.  Stone,  who  has  been  stationed  on  board  various  naval  ships,  and 
who  is  now  on  duty  in  Washington.  He  notes  that  medical  literature  is  begin- 
ning to  furnish  cases  of  eye  aflfections,  and  even  blindness,  resulting  from  the 
improper  use  of  electric  lights.  The  subject  is  a  serious  one.  Dr.  Stone  says, 
and  should  engage  the  attention  of  the  authorities.  He  adds;  "I  have  myself 
seen  several  cases  in  the  service  which  I  considered  directly  due  to  improper 
use  of  electric  lights,  and  which  were  relieved  by  using  the  li^ht  properly  placed. 
This  subject  is  the  more  important  in  that  it  is  so  easily  remediable.  Ground 
glass  bulbs  and  proper  position  of  the  lights  will  do  away  with  all  the  bad 
effects.  As  yet  laymen  do  not  appreciate  the  importance  nor  understand  the 
principles  of  this  subject.  In  officers'  rooms,  which  are  furnished  with  port- 
able lights,  it  is  rare  to  see  the  lights  placed  properly.  This  subject  of  the 
location  of  the  lights  in  the  living  spaces  of  a  ship,  being  of  so  much  hygienic 
importance,  should  be  determined  by  a  board  of  medical  officers." 


The  Electric  Railway. 


WARREN,  OHIO.— The  Cleveland  &  Chagrin  Falls  Electric  Railway  Com- 
pany has  bonded  its  line  for  $300,000,  and  will  build  an  e-xtension  to  \^  arren  at 
once. 

HARRISBURG.  P.-'i.- A  charter  was  granted  to  the  Allentown  &  Slatington 
Electric  Street  Railway,  which  is  to  be  operated  between  those  two  points  with 
17  miles  of  track.     The  capital  stock  of  the  corporation  is  to  be  $200,000. 

WASHINGTON,  D.  C— The  large,  barn-like  car-shed  of  the  Eckington  & 
Soldiers'  Home  Railroad  Company,  at  the  corner  of  Fourth  and  T  Streets, 
northeast,  was  totally  destroyed  by  fire.  About  thirty  cars  were  destroyed  in 
the  fire.    The  total  loss  is  estimated  at  $65,000. 

BALTIMORE,  MD.— It  is  stated  that  the  controlling  interest  in  the  Balti- 
more City  Passenger  Railway  Company  has  been  secured  by  the  Baltimore 
&  Northern  road.  The  latter  was  a  suburban  feeder  for  the  City  Passenger 
Railway.     It  is  stated  that  the  price  paid  per  share  was  $go. 

NEW  YORK,  N.  Y.— The  Union  Railway  Company  has  started  to  run  cars 
between  One  Hundred  and  Twenty-ninth  Street  and  Third  Avenue  and  Yon- 
kers,  on  which  passengers  are  only  charged  a  fare  of  5  cents.  The  company 
declares  that  this  is  the  longest  ride  to  be  had  in  the  country  for  a  5-cent  fare, 
the  distance   being    14  miles. 

NEW  YORK.— The  stockholders  of  the  Metropolitan  Street  Railway  Com- 
pany, of  this  city,  at  their  meeting  last  week,  re-elected  the  old  board  of  di- 
rectors, as  follows:  II.  II.  Vreeland,  W.  L.  Elkins,  Thomas  F.  Ryan,  Charles 
E.  Warren,  Henry  P.  Whitney.  P.  A.  B.  Widcncr,  Thomas  Dolan,  D.  B.  Has- 
brouck,  and   H.  A.   Robinson. 

NEW  YORK,  N.  Y.— Deputy  Commissioner  Quinn  of  the  Department  of 
Street  Cleaning  has  been  trying  to  get  the  surface  railroad  companies  in 
Brooklyn  to  pay  their  share  of  the  expense  in  clearing  snow  from  the  thorough- 
fares in  which  trolley  cars  operated.  He  has  failed  to  secure  the  co-operation 
of  the  companies,  and  has  now  placed  the  matter  in  the  hands  of  Assistant 
Corporation  Counsel  Chittenden,  who  will  bring  an  action  against  each 
of  the  companies  to  compel  them  to  pay  part  of  the  expense  in  clearing  the 
snow  from  the  streets,  as  is  required  by  an  ordinance  ailoptcd  by  the  Common 
Council  in  Brooklyn  in  December,  1805. 

NEW  YORK,  N.  Y.— Before  the  Municipal  .\sscml)ly,  on  December  -v,  res- 
idents of  New  York  city  north  of  the  Ilarlcm  River  will  oppose  the  uncondi- 
tional extension  of  the  Third  Avenue  and  Metropolitan  Railway  Companies' 
lines    into   the    Bronx.    These   residents    wish    to    exact    from    the    corporations 


named  an  agreement  to  carry  passengers  from  one  end  of  their  lines  to  the 
other  for  5  cents  each,  and  to  construct  all  proposed  lines  within  a  reasonable 
time,  not  exceeding  two  years.  They  are  opposed  to  granting  any  more  lian- 
chises  unless  such  an  ironclad  agreement  is  incorporated  in  the  concession  and 
a  guarantee  given  that  the  contract  will  be  faithfully  carried  out. 

NEW  YORK.— The  Metropolitan  Traction  Company  has  begun  to  operate 
its  Si.xth  and  Ninth  Avenue  lines  as  far  south  as  Canal  Street.  Electric  cars 
will  be  run  to  the  terminal  at  Canal  Street  and  Broadway,  and  transfers  will 
be  given  at  that  point  to  the  Broadway  cars.  A  date  has  been  set  for  the  change 
in  motiv.e  power  on  the  Broadway  line.  It  is  now  said  that  June  30  will  see  the 
electric  cars  in  use  there.  It  was  at  first  thought  that  the  line  would  have  to 
cease  operations  for  several  days  while  the  change  is  being  made.  The  engi- 
neers have  overcome  this  by  a  device  in  the  construction  of  the  conductor  bars, 
so  that  the  cable  and  electric  power  can  be  operated  at  the  same  time.  In  this 
way  the  change  will  be  a  gradual  one,  and  will  embarrass  neither  the  com- 
pany nor  its  patrons. 

T.-\UNTON.  MASS.— At  a  meeting  of  the  directors  of  the  Taunton  Street 
Railway  Company,  H.  Frank  Bassett  was  chosen  president,  George  A.  Wash- 
burn treasurer,  and  Fred  S.  Hall  attorney.  The  company  is  contemplating 
putting  in  storage  batteries  in  its  power  station  in  this  city,  not  because  the 
power  at  present  is  overtaxed,  but  in  the  interest  of  economy.  At  present  the 
two  engines  run  in  such  a  manner  that  much  power  is  wasted.  The  engmes 
in  that  period  will  probably  run  ten  or  fifteen  minutes  and  will  do  nothing 
for  the  rest  of  the  hour.  When  the  storage  batteries  are  put  in  it  will  be 
possible  to  discontinue  running  one  of  the  engines,  while  the  other  will  then 
have  enough  work  to  keep  it  running  all  the  time.  The  storage  battery  will 
furnish  the  rest  of  the  power  needed. 

WILMINGTON,  DEL.— About  January  i  the  Wilmington  and  Chester  Trac- 
tion Company  expects  to  open  its  through  line  between  Wilmington  and  Phil- 
adelphia. This  company,  which  acquired  control  of  the  street  railway  systems 
of  Chester  and  Wilmington  a  year  or  more  ago,  has  reconstructed  a  portion 
of-  the  lines  in  both  cities,  and  put  the  systems  in  good  physical  condition. 
The  link  connecting  Chester  and  Wilmington  is  almost  completed.  The  time 
between  Fourth  and  Market  Streets,  this  city,  and  Broad  and  Chestnut  Streets, 
Philadelphia,  will  be  about  two  and  one-half  hours,  more  than  twice  as  long 
as  the  time  trains  on  the  Pennsylvania  and  Baltimore  and  Ohio  Railroads  re- 
quire to  make  the  trip  between  the  stations  in  the  two  cities.  The  fare  will 
probably  be  30  cents  for  the  single  trip,  which  includes  the  fare  on  the  Union 
Traction  cars  from  Darby  into  Philadelphia,  and  3  cents  more  if  it  is  necessary 
10  get  an  exchange.  This  will  be  60  cents  for  a  round  trip.  The  fare  on  the 
steam  roads  for  a  round  trip  is  $1. 

H.\RRISBURG,  PA.— Reports  received  at  the  Department  of  Internal  Af- 
fairs show  that  ninety-four  street  railway  corporations,  with  a  total  capital  stock 
outstanding  of  $100,909,335,  are  operating  in  Pennsylvania.  Of  this  amount 
about  $24,500,000  is  issued  by  the  Traction  Company  of  ."kllegheny  county.  In 
addition  to  the  amount  of  stock  of  lesser  companies  there  is  $56,027,922  of  cor- 
porations whose  lines  are  operated  by  lesser  companies.  The  total  stock  capi- 
talization of  street  railway  corporations  in  the  State  is  $156,937,257.  The  bonded 
indebtedness  of  operating  street  railway  companies  is  $32,440,850.  and  the  cur- 
rent liabilities  are  $14,229,491.  The  funded  and  unfunded  debt  of  non-operating 
railways  is  $40,810,690.  showing  a  total  of  bonded  and  floating  debt  of  $87,481,- 
031.  The  total  capitalization,  including  bonds  and  floating  indebtedness,  is 
$244,418,288.  The  total  operating  expenses  of  street  railway  companies  of  the 
past  year  were  $9,486,573.  In  addition  there  was  paid  $1,211,135  in  taxes,  $2,250.- 
797  interest  on  funded  debt,  $6,089,871  rentals,  $256,367  other  expenses  and  $804.- 
169  dividends,  or  a  total  of  $20,096,912.  This  aggregate  does  not  include  any  dis- 
bursements of  lesser  corporations.  The  total  mileage  of  street  railway  tracks 
is  reported  at  1.422.84.  and  the  aggregate  length  of  tracks  operated  at  1,708.32. 
The  number  of  cars  owned  is  6,616;  number  of  employes,  12,680:  total  compen- 
sation of  employes,  $6,5.^2,840,  and  number  of  passengers  carried,  432,779,314. 
The  total-  number  of  passengers  killed  during  the  year  was  fifteen,  and  the 
numher  injured  506.  The  total  number  of  passengers,  employees  and  others 
killed  was  106,  and  injured,  1,101.  The  Secretary  of  Internal  Affairs  condemns 
the  methods  of  capitalizing  street  railways  by  some  companies.  He  also  calls 
attention  to  the  consolidation  and  merger  of  some  companies  without  sanction 
of  law.  He  suggests  that  additional  legislation  providing  for  better  supervision 
of  street  railways  should  be  passed  in  order  to  prevent  capitalization  at  three 
or  four  times  the  probable  cost  of  the  road. 


Educational  Note. 


THE  .ANNOUNCEMENT  of  the  college  of  engineering  of  the  West  Vir- 
ginia University,  Morgantown,  W.  Va..  gives  complete  information  regarding 
the  course  of  instruction  at  this  university.  The  instruction  in  electrical 
engineering  possesses  some  unique  features.  It  is  conducted  on  the  four- 
quarter  system  by  which  students  may  prosecute  their  work  uninterruptedly  and 
to  equal  advantage  in  summer  and  winter.  Another  feature  is  the  two-year 
electrical  certificate  course  for  those  students  who  want  to  have  a  thorough 
grounding  in  elementary  theory  and  practice  of  electrical  engineering  work, 
without  being  required  to  meet  all  the  conditions  for  .admission  and  gradua- 
tion of  the  regular  four-ye.ar  courses.  The  fourth  or  senior  year  in  the  regular 
four-year  mechanical  engineering  course  is  made  elective,  the  students  having 
the  option  of  taking  either  the  electrical  or  mechanical  alternative  that  year. 
There  arc  also  electi\'c  electrical  engineering  studies  for  students  pursuing 
scientific  branches  in  the  regular  four-year  courses  in  the  university.  The  only 
preparation  necessary  for  the  two-year  electrical  certificate  course  is  in  those 
branches  of  English,  physics  and  mathematics  necessary  to  intelligently  pursue 
the  course.  This  brings  it  within  the  reach  of  many  young  men  engaged  in 
daily  work  who  have  not  had  the  advantages  of  high  school  or  college  training. 
Students  who  enter  these  courses, are  not  obliged  to  lose  the  summer  vacation 
between  sessions,  but  may  carry  on  their  work  at  the  university  during  the  sum- 
mer quarter  as  at  any  other  time  in  the  college  year.  Under  this  new  system  of 
university  organization  students  may  enter  upon  their  work  on  January  1  next 
or  at  the  beginning  of  any  other  quarter. 
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Legal  Notes. 


THE  SERIES  PARALLEL  CONTROLLER  CASE.— The  preliminary  in- 
junction ordering  the  Xassau  Electric  Railroad  Company,  of  Brooklyn,  to  cease 
using  four  types  of  railway  controllers  manufactured  by  the  Steel  Motor  Com- 
pany (see  The  Electrical  World,  September  3,  page  251)  has  been  sustained 
on  appeal  to  the  Circuit  Court  of  Appeals,  by  Judge  Shipman,  the  text  of  the 
opinion  having  been  filed  December  7. 

CONTRACT  BY  TELEPHONE.— In  reply  to  an  inquiry  the  "New  York 
Journal  of  Commerce  and  Commercial  Bulletin"  prints  some  facts  based  on 
legal  decisions  concerning  bargains  made  by  telephone,  which  are  of  sufficient 
general  interest  to  justify  their  republication  in  this  department.  "A  contract 
for  the  sale  of  goods  made  over  a  telephone,"  it  states,  "stands  upon  the  same 
fooling  as  a  verbal  contract  made  without  the  intervention  of  the  telephone. 
No  part  of  the  purchase  price  being  paid,  and  no  part  of  the  goods  delivered, 
the  contract  is  not  enforceable  if  the  price  of  the  goods  sold  is  $50  or  mor^;  if 
the  price  is  less  than  $50  the  contract  is  as  valid  as  if  it  were  written. 
The  statute  of  frauds  of  this  (New  York)  State  provides,  in  case 
where  there  is  no  delivery  and  no  payment  or  part  payment,  that  every  contract 
for  the  sale  of  any  goods  •  *  *  for  the  price  of  $50  or  more,  shall  be  void 
unless  a  note  or  memorandum  of  such  contract  be  made  in  writing  and  be  sub- 
scribed by  the  parties  to  be  charged  thereby." 


XTrabe  anb  Unbustdal  TFlotes, 

MESSRS.  HUEBEL  &  MANGER,  Brooklyn,  N.  Y.,  are  carrying  a  large 
assortment  of  standard  cast-bronze  push  buttons  in  oxidized  copper  finish,  and 
report  that  they  are  selling  a  great  many  of  them. 

THE  SIOUX  CORLISS  ENGINE  at  the  Omaha  Exposition  has  been 
awarded  the  gold  medal.  This  engine  was  built  by  the  Murray  Iron  Works 
Company,  of  Burlington,  la.,  and  it  was  in  continuous  operation,  twenty-four 
hours  per  day,  during  the  greater  part  of  the  Exposition. 

ENGINEER'S  POCKET  DIARY.— The  "Mechanical  World,"  which  is  pub- 
lished in  Manchester,  England,  has  issued  a  Pocket  Diary  and  Year  Book  for 
1899.  It  is  substantially  bound  in  cloth,  and  contains  a  collection  of  useful  en- 
gineering notes,  rules,  tables  and  data.  The  diary  feature  gives  space  for  every 
day  in  the  year.         , 

"LIGHT"  is  the  title  of  a  little  pamphlet  issued  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  on  the  subject  of  arc  lamps  of  the  long-burn- 
ing type.  The  Westinghouse  Company  is  manufacturing  long-burning  arc  lamps 
for  both  direct  and  alternati.ig  current.  The  direct-current  lamps  are  designed 
for  no,  220  and  500  volt  circuits.  Those  for  alternating-current  work  are  said  to 
be  noiseless  and  to  give  a  steady  light. 

MEDAL  FOR  TELEPHONE  APPARATUS.— The  Pennsylvania  Electric 
Company,  of  Marietta,  Pa.,  announces  that  it  has  received  the  highest  award — 
a  medal— from  the  Trans-Mississippi  and  International  Exposition  at  Omaha 
on  its  telephone  apparatus.  The  company  is  naturally  elated  over  ,its  good 
fortune.  It  is  busy  just  now  filling  an  order  from  the  Independent  Telephone 
Company  of  Lancaster  County,  Pa.,  for  2000  telephones. 

THE  LA  ROCHE  CIRCUIT  BREAKER.— The  circuit  breaker  manuiac- 
tured  by  Messrs.  F.  A.  La  Roche  &  Co.,  New  York,  is  the  subject  of  patent 
No.  615,395,  issued  December  6,  to  Mr.  F.  A.  La  Roche.  This  breaker,  which 
is  now  quite  well  known,  embodies  two  knife  switches  running  in  vertical 
slides  with  following  carbon  breaks,  their  latches  controlled  by  two  triggers, 
both  struck  by  the  armature  of  the  solenoid  between  them. 

PHOSPHOR-BRONZE  CASTINGS.— The  Standard  Brass  Works.  Kala- 
mazoo, Mich.,  arc  making  a  specialty  of  phosphor-bronze  castings  for  manu- 
facturers of  dynamos,  motors  and  engines,  both  steam  and  gasoline.  The  works 
desire  to  make  contracts  with  manufacturing  firms  who  want  any  kind  of  cast 
braM,  bronze,  copper,  etc.  They  will  undertake  special  work  for  manufac- 
turers. Those  concerns  who  have  no  brass  foundry  of  their  own  will  do  well 
10  communicate  with  the  Standard  Brass  Works. 

PARTKIDGE  SELF  LUBRICATING  MOTOR  BRUSHES,  like  all  mcri- 
torlou«  goods,  continue  to  grow  in  favor  and  use.  This  make  of  brush  is  one 
of  the  earliehi  in  the  field.  It  was  a  first-class  brush  at  the  slarl  and  has  main- 
tained that  reputation  ever  nincc.  'J'hc  J'nrtridgc  Carbtjn  Company,  of  San* 
dusky.  f>hio,  has  been  making  these  brutthes  for  a  good  many  years,  and  the 
fact  that  a  majority  of  electric  railways  arc  using  them  may  be  very  reasonably 
accepted  a»  an  indication  that  they  arc  giving  satisfaction. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  has  taken  the  gt-n- 
eral  Wcftcrn  agency  for  the  Crescent  tin  shade.  This  shade  has  been  designed 
with  a  virw  to  displacing  the  ordinary  flat  tin  shade,  and  is  being  manufactured 
in  lariTP  quantities  and  sold  at  less  price  than  the  flat  shade.  It  is  curved  in 
sh;i;  '  iiirate  ihe  light  a*  much  as  possible,  and  has  its  bright   surface 

corr  ,vc  a   good   distribution.     It   should   certainty   find   a   large   field 

wlict'.   ,,,.    .,■  Mi.tiid  is  for  a  durable  and  inexpensive  shade  or  reflector. 

MR.   HENRY  G.   ISSEKTEL.  formerly  in  the  Boston  office  of  the  Walker 

Cor- >        ' ■  ■"  '  ■ -    ;rrr  for  the  Middle  Atlantic   Slates 

hy  '  Mr.   Isscrtcl  will  have  hrndquar- 

'"■*  ..,:..   City.     Mr,  Isscrtcl  will  be  u^iii\  lo 

sec  his  old  friends  at  the  Anchor  Company's  office.  He  will  carry  a  small  stock 
of  Ih''  romp!tny'»  products  for  emergency  orders  and  do  everything  needful 
''"■  *  ncc  o(  the  compony's  customers  in  New  York  and   vicinity. 

Vi  n  powdrr  dr«-*ln(r  fnr  burns,  scalds,  wounds,  etc..  and  )•  an 

ftntiicpiic.     It  i  •:  hand  in  electric  light  and  electric 

power  slationt  >  to  rrcfttvo  accidrnlal   burns  and 

hurts.    M     '  i.v  conditions  promoted 

*n  such  '  from  ihc  use  of  this 

powder,     i ..  .,    .......    ;  , , ,,.^,.,   .., »(^,  N.   Y.,  manufactures 

this  article,  which  has  Ihc  cndortcmrnt  of  many  physicians  ihruughoul  Ihe 
rountry. 

THE  BALL  ENGINE  COMPANY.  Erie.  IV.  reports  that  Ihe  New  York 


Trade  School  has  recently  placed  in  operation  two  70-hp  engines  of  its  make, 
each  being  direct  connected  to  a  Siemens  &  Halske  generator.  It  also  reports 
that  the  electric  plant  at  St.  Agnes'  Hospital,  Philadelphia,  which  is  equipped 
with  two  Ball  engines,  direct  connected  to  Eddy  dynamos,  is  now  in  operation. 
The  Billings  Water  Power  Company.  Billings,  Mont.,  has  recently  placed  in 
operation  a  150-hp  tandem  compound  engine  of  the  Ball  Engine  Company's 
make. 

STANLEY  INDUCTION  MOTORS.— The  Western  Electric  Company,  Chi- 
cago, for  the  purpose  of  promptly  filling  orders,  now  carries  a.  complete  stock 
of  Stanley  induction  single-phase  and  two-phase  motors.  The  former  are  made 
only  in  two  sizes,  viz.,  one-fourth  and  one-half  horse-power,  for  either  50  or  100 
volts  and  for  Sooo  to-  16,000  alternations.  The  two-phase  motors  (for  either  8000 
or  16,000)  range  in  sizes  from  i  to  40  horse-power.  A  complete  stock  of  motor 
transformers  is  also  carried.  Full  description  and  prices  will  be  sent  to  those 
who  are  interested. 

THE  SAFETY  TJ-IIRD-RAIL  ELECTRIC  COMPANY  has  just  issued  a 
pamphlet  very  completely  describing  and  illustrating  the  Murphy  sectional-con- 
ductor system.  The  difliculties  encountered  in  many  of  the  e.arlier  systems  of 
this  class  and  how  they  are  overcome  in  the  Murphy  system  are, pointed  out.^ 
The  various  systems  referred  to  are  illustrated,  thus  enabling  a  better  com- 
parison between  them  and  the  Murphy  system.  Some  important  improvements 
have  been  made  in  the  details  of  the  Murphy  system,  the  principal  features 
and  the  operation  of  which  were  described  and  illustrated  in  The  Electrical 
World  of  January  29,  1898. 

MR.  D.  W.  PHELAN,  280  Broadway,  New  York,  dealer  in  ties  and  poles, 
reports  a  very  successful  year.  The  use  of  octagonal  yellow  pine  poles  appears 
to  be  increasing.  Air.  Phelan  furnishes  these  direct  from  his  own  mills  in  the 
South,  either  painted  or  treated  with  a  creosote  preparation  which  doubles  the 
life  of  the  pole,  while  adding  only  a  trifle  to  the  cost.  He  has  handled  many 
of  the  largest  contracts  that  have  been  placed  the  past  year,  and  looks  forward 
to  an  increase  of  business  in  1S99.  In  addition  to  the  above  Mr.  Phelan  rep- 
resents the  Michigan  Pipe  Company  in  New  York  and  vicinity  for  the  sale  of 
its  creosoted  wood  conduit. 

MESSRS.  MACHADO  &  ROLLER,  203  Broadway,  New  York,  state  that 
their  business  is  showing  a  marked  and  very  steady  increase  in  volume.  Their 
new  dead-beat  Whitney  portable  and  switchboard  instruments  are  being  used 
and  specified  by  a  large  number  of  the  most  prominent  consulting  engineers  in 
the  city,  and  reports  of  very  flattering  character  on  the  performance  of  their 
A.  E.  G.  lamps  are  being  received  almost  daily.  A  large  stock  of  both  is  car- 
ried by  the  firm  so  that  their  clients'  orders  may  receive  prompt  attention. 
They  are  always  plad  to  have  their  friends  call  to  see  them  and  inspect  the 
various  new  appliances  that  they  bring  out  from  time  to  time. 

THE  D.  M.  STEWARD  MANUFACTURING  COMPANY,  Chattanooga, 
Tenn.,  has  every  reason  to  be  satisfied  with  existing  trade  conditions.  It  re- 
ports that  the  volume  of  its  business  is  now  greater  than  ever  before,  and  that 
it  has  of  necessity  been  running  its  factory  night  and  day  for  a  long  lime. 
This  refers  to  all  departments  of  the  company's  work,  but  especially  to  the  laya 
insulator  department.  The  lava  electric  insulators  manufactured  by  this  com- 
pany have  a  high  reputation  for  quality  and  serviceability.  In  a  recent  com- 
petitive test  between  this  company's  Special  Union  Jet  Burner  and  a  well' 
known  burner  of  English  make  the  result  was  decidedly  favorable  to  the 
American  burner. 

MONTAUK  MULTIPHASE  CABLE  has  received  the  careful  consideration 
of  the  Boston  Fire  Department,  which  has  made  an  official  investigation  into, 
the  merits  of  this  type  of  cable.  The  report  of  Mr.  B.  S.  Flanders,  superintend- 
ent of  the  fire  alarm,  Boston,  the  gentleman  who  conducted  the  experimental 
investigation,  states  that  the  cable  appeared  to  him  to  be  a  valuable  adjunct 
for  use  in  any  automatic  fire-alarm  service  dependent  on  the  action  of  thermo- 
static devices  for  its  operation.  He  based  his  opinion  on  the  fact  that  the  cable 
is  so  constructed  as  to  be  thermostatic  throughout  its  entire  length.  He  be- 
lieves that  tliis  cable  is  superior  to  the  isolated  thermostats  used  in  the  present 
automatic  systems. 

THE  ERIE  GAS  ENGINE  COMPANY,  Erie,  Pa.,  has  just  finished  the 
building  of  a  two-cylinder  200-hp  gas  engine  for  the  McCoy  Plate  Glass  Com- 
pany, of  Kane,  Pa.  This  engine  was  recently  shown  in  operation  at  the  Erie 
company's  works,  and  was  developing  its  rated  horsepower  on  a  consumption 
of  10  cubic  feel  of  natural  gas  per  horse-power  hour.  The  company  is  doing  a 
large  business  in  the  manufacture  of  gas  engines,  and  has  several  orders  in  hand 
now  being  filled  for  delivery  to  various  parts  of  the  country.  One  of  these  in- 
cludes a  loo-hp  engine  to  go  to  the  Empire  Mills  at  Olean,  N.  Y.  It  is  stated 
that  the  difficulties  of  starting  large  gas  engines  liave  been  satisfactorily  over- 
come by  the  Erie  company. 

A  WEATHERPROOF  BELL.— Messrs.  Edward-^  &  Co..  i-Mlh  Street  and 
F(turili  Avenue,  New  York,  have  produced  a  bell  which  is  designed  fur  use  in 
exposed  places,  such  an  mines,  railroad  stations,  factories,  etc.  It  is  the  inven- 
tion of  Mr.  Lungen,  of  the  firm,  and  is  claimed  to  meet  all  Ihc  reciuircmenls 
ftf  a  bell  for  use  under  such  conditions.  The  motion  of  the  hammer  Is  direct 
nnd  unlike  any  other,  and  does  not  work  on  a  pivot.  It  is  made  either  single 
stroke  or  vibrating,  and  its  vibrations  are  so  rapid  thai  when  used  to  give 
signals  they  arc  more  positive  than  when  given  by  single  strokes.  The  case 
has  no  crevices  lo  Jidmit  dampness  or  dust,  nnd  the  hammer  is  adjusted  from 
the  outside  of  Ihc  case  by  a  screw.  The  bell  will  work  in  any  position,  nnd  is 
drNigiicd  to  operate  on  any  voltage. 

DIE-MAKING  has  become  such  an  impurlanl  industry  in  the  mcchnnical 
world  llinl  the  subject  has  received  the  dignity  of  special  C'iiisidcralii)n  in  the 
form  of  a  bonk  entitled  "Dies  and  Dic-Mnking,"  und  published  by  Messrs. 
}.  L.  Lucas  ifi  Co.,  9a  Wcstficld  Street,  Providence,  R.  I.  'Ihc  uulhur,  Mr.  J.  L. 
Lucas,  in  the  preface,  stales  ihnt  it  is  a  shop  bnnk,  written  by  n  shopman  nnd  In- 
tended for  shop  use.  ll  Is  therefore  n  pnictlcnl  work  on  a  most  prncticiil  and 
linpnrlnnl  subject.  It  Is  very  profusely  illiistrnlrd  with  dies  itn4  punches  for 
nil  kinds  of  work,  inchiding  the  nmniifactiire  ol  arnintiirc  discs.  A  good  drill  of 
Information  Is  Klven  nhoul  llie  vnriotis  nuichincs,  nnd  the  work  will  nr>  doubt 
he  of  special  vnluc  to  machinists.  It  is  Ihe  first  publiratioii  of  its  kind,  and 
contains  100  pages,  substanlially  bound  in  cloth. 
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THE  EMERSON  ELECTRIC  MANUFACTURING  COMPANY,  St.  Louis, 
Mo.,  calls  attention  to  the  fact  that  its  improved  induction  sewing-machine 
motor  makes  a  useful  and  acceptable  Christmas  present  in  any  household. 
These  motors  are  particularly  adapted  for  use  by  inexperienced  persons,  and 
the  entire  device  is  easily  attached  to  any  make  of  family  sewing  machine. 
By  a  slight  movement  of  the  sewing-machine  treadle  the  motor  may  be 
started,  stopped  or  the  speed  regulated.  This  motor  is  said  to  be  thoroughly 
practicable,  and  is  fully  guaranteed  to  give  perfect  satisfaction  in  every  way. 
In  order  to  fill  orders  promptly,  however,  it  is  necessary  when  ordering  to 
state  the  voltage  and  alternations  of  the  current  to  be  used,  the  direction  in 
which  the  hand  wheel  of  the  sewing  machine  revolves  and  the  style  of  plug 
and  socket. 

THE  INTERNATIONAL  ELECTRIC  COMPANY,  76  Beekman  Street, 
New  York,  has  been  busy  during  the  past  year  in  the  manufacture  of  large 
coils  for  X-ray  apparatus.  It  has  been  carrying  on  considerable  work  in  the 
construction  of  apparatus  for  the  production  of  ozone  for  use  in  the  purification 
of  liquids  and  the  preservation  of  solids.  The  company  states  that  this  work  is 
of  great  consequence,  and  claims  that  it  will  open  up  new  lines  for  thought  and 
business  possibilities.  The  company  is  constantly  called  upon  to  work  out 
theoretically  as  well  as  practically  many  knotty  problems  in  the  experimental 
line,  some  of  which  having  merit  may  be  heard  from  sooner  or  later.  The 
International  Electric  Company  does  a  great  variety  of  work,  such  as  conduct- 
ing experiments,  designing,  manufacture  of  small  machinery,  motors,  fans, 
cigar  lighters,  milling  machine  work,  etc..  etc.,  and  has  added  some  new  ma- 
chinery in  order  to  better  handle  its  business,  which  is  constantly  growing. 
It  reports  that  it  will  soon  be  necessary  to  secure  larger  quarters. 

LIGHTING  SHOW  WINDOWS.— At  this  time,  when  the  streets  are 
thronged  with  holiday  crowds,  it  is  interesting  and  instructive  to  note  the  dif- 
ference in  effect  between  store  windows  lighted  at  night  in  the  ordinary  way 
with  incandescent  lights  in  full  view  and  those  lighted  by  the  Frink  store  win- 
dow reflector,  where  no  lamps  show,  but  where  there  is  an  abundance  of  light. 
The  comparison  is  unquestionably  favorable  to  the  Frink  system,  for  exposed 
incandescents,  by  their  greater  brilliancy,  distract  the  eye  from  the  goods  dis- 
played, and  often  make  it  impossible  to  see  the  goods  effectively.  In  order  that 
an  object  may  be  seen  with  the  least  strain  upon  the  eyes,  the  source  of  light 
should  be  behind  the  person,  and  this  is  the  cardinal  principle  of  the  Frink  sys- 
tem. It  consists  of  a  hood-shaped  reflector  running  along  the  side  of  the  glass 
at  the  top  of  the  window.  Inside  the  reflector  the  incandescent  lamps  are 
placed.  The  shape  of  the  reflector  shields  the  lamps  from  outside  view  and  re- 
flects all  the  light  within  the  windows.  Full  information  regarding  this  method 
of  lighting  windows  may  be  obtained  by  addressing  I.  P.  Frink,  551  Pearl  Street, 
New  York. 

QUICK  WORK  IN  FURNISHING  BELTS.— A  remarkably  quick  piece  of 
work  was  recently  accomplished  by  Messrs.  Charles  A.  Schieren  &  Co..  bell 
manufacturers.  New  York  City.  On  December  i  a  steam  pipe  burst  in  the 
station  of  the  \'irginia  Electric  Light  Company  at  Norfolk,  Va.,  and  the 
escaping  steam  ruined  the  belts.  Mr.  Peter  Wright,  the  superintendent  of  the 
station,  at  10  o'clock  on  the  morning  of  December  2,  telephoned  to  Messrs. 
C.  A.  Schieren  &  Co.  that  he  wanted  7;  feet  8  inches  of  36-inch  three-ply  leather 
belt,  120  feet  of  lo-inch  double  leather  belt,  220  feet  12-inch  leather  belt,  and  120 
feet  17-inch  double  belt,  stating  that  he  must  have  it  all  immediately.  All  of  the 
belts  were  shipped  by  express  on  the  same  afternoon,  and  that  night  a  man 
was  sent  down  from  New  York  to  put  them  in.  On  the  night  of  December 
3  all  the  belts  had  been  placed  and  were  in  running  order.  Messrs.  Schieren  & 
Co.  have  recently  fitted  up  the  new  municipal  electric  light  station  at  Madison, 
N.  J.,  with  a  complete  equipment  of  belts,  including  one  48-inCh.  one  42-inch, 
two  18-inch  and  one  13-inch  double  belts  and  numerous  single  belts.  The  firm 
is  doing  a  large  business  with  Cuba.  .Australia  and  Hawaii,  and  its  export  trade 
is   rapidly    increasing. 


C.\BLE  TESTING  APPAR.VTUS.— Mr.  James  G.  Biddle,  910  Drcxel  Build- 
ing, Philadelphia,  has  recently  issued  a  new  catalogue  of  electrical  measuring 
instruments,  in  which  are  described  apparatus  for  testing  resistance,  insulation 
and  capacity  of  aerial,  underground  and  submarine  cables.  Portable  outfits, 
as  well  as  equipments  for  station  use,  are  carefully  described  and  should  be 
very  interesting  to  all  who  have  occasion  to  make  measurements.  Mr.  Biddlc's 
experience  in  this  line  of  business  covers  ten  years  or  more.  Among  his  re- 
cent customers  for  cable-testing  equipment  may  be  mentioned  the  following: 
The  Union  Traction  Company,  Central  District  &  Printing  Telegraph  Company, 
Hartford  Electric  Light  Company,  St.  Anthony  Falls  Water  Power  Company, 
Postal  Telegraph  Cable  Company,  Valley  Telephone  Company,  Safety  Insu- 
lated Wire  &  Cable  Company,  Borough  of  Manhattan  Electric  Company,  Wash- 
burn &  Moen  Manufacturing  Company,  Central  Union  Telephone  Company, 
District  Engineer,  Washington.  D.  C. ;  Tucker  Electrical  Construction  Com- 
pany, St-  Louis  Electric  Construction  Company,  New  York  Telephone  Com- 
pany, Cataract  Power  &  Conduit  Company,  War  Department  United  States 
Government,  San  Francisco  Fire  Alarm  &  District  Telegraph,  Delaware  &  At- 
lantic Telegraph  &  Telephone  Company,  etc.,  etc. 

THE  WESTINGHOUSE  MACHINE  COMPANY,  Pittsburg.  Pa.,  has  just 
issued  a  96-page  pamphlet  on  its  compound  engine,  which  is  unique  in  the  line 
of  catalogue  work.  It  gives  a  description  in  detail  of  the  construction  of  the 
Westinghouse  engine,  and  makes  extremely  interesting- reading.  The  pamphlet 
makes  the  following  interesting  observation  on  the  subject  of  direct  connection 
with  dynamos  and  generators:  "The  company  believes  that  from  an  engineering 
standpoint  the  spring-coupled  outfit  furnishes  the  best  solution  of  the  problem. 
The  question  of  perfect  alignment  of  bearings  is  eliminated,  contributing  to 
cool  running  and  making  the  effect  of  unequal  wear  in  engine  bearings  and 
dynamo  bearings  negligible.  The  cushioning  effect  of  the  spring  transmission 
in  absorbing  shocks  due  to  sudden  changes  of  load  or  to  accidental  short  cir- 
cuits must  of  necessity  be  beneficial  both  to  engine  and  generator.  There 
exists,  however,  partially  on  account  of  greater  compactness,  partially  because 
of  the  difference  in  cost  between  a  complete  dynamo  and  a  simple  armature 
and  field  frame  without  shaft  or  bearings,  and  partially  on  account  of  individual 
preference,  for  which  it  would  be  difficult  to  assign  a  reason,  a  demand  for  a 
construction  involving  the  extension  of  the  engine  shaft  carrying  the  armature 
and  supported  by  a  single  bearing  at  the  outer  end."  The  pamphlet  is  very 
completely  and  artistically  illustrated,  many  of  the  cfits  showing  the  details  of 
the  engine.  Very  rarely,  indeed,  is  a  subject  so  thoroughly  covered  in  trade 
literature  as  has  been  done  in  this  case,  and  the  reading  matter  in  connection 
with  the  illustrations  cannot  fail  to  give  to  those  entirely  unfamiliar  with  the 
engine  a  very  thorough  comprehension  of  its  construction  and  operation. 


Business  Botices. 


THE  ILLUSTRATIONS  in  this  issue  were  made  by  the  Photo-Engraving 
Company,  9-15  Murray  Street,  New  York  City. 

AN  UNPAR.\LLELED  TIME  RECORD  was  made  every  day  during  the 
period  of  the  Omaha  Exposition  by  the  trains  of  the  Chicago,  Milwaukee  &  St. 
Paul  RailA-ay  on  its  Chicago  &  Omaha  Short  Line.  Although  its  trains  hauled 
from  ten  to  thirteen  well-filled  sleeping  cars  and  coaches  each  night,  yet 
schedule  time  of  arrival  at  Omaha  and  at  Chicago  was  an  accomplished  fact — a 
record  to  be  proud  of,  and  which  has  resulted  in  establishing  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  in  the  minds  of  the  traveling  community  as 
the  shortest,  best  and  most  reliable  route  from  Chicago  to  Omaha,  as  well  as 
to  California.  All  coupon  ticket  agents  sell  tickets  via  the  Chicago,  Milwaukee 
.t  St.  Paul  RaUway-  For  information  regarding  the  line  address  William 
Kelly,  Jr..  General  Eastern  Tasscnger  .\gent.  3?i  Broadway.  New  York. 


UNITED  ST.\TES  PATENTS  ISSUED  DECEMBER  6,  1S9S. 
[In  charge  of  Wm.  A.  Rosenbaum.  177  Times  Building.  New  York.] 

615,209.  ELECTRICAL  HINGE  CONTACT;  C.  Baxter,  of  New  York,  N.  Y. 
App.  filed  Nov.  21,  1895.  In  an  electrical  connection  for  hinges,  the  com- 
bination with  one  flap  of  a  hinge,  of  a  spring  contact  located  thereunder 
and  having  a  portion  thereof  curved  over  the  roll  of  said  flap,  and  a  con- 
tact located  under  the  other  flap  and  in  rubbing  engagement  with  the 
curved  portion  of  the  spring  contact.  (This  patent  was  issued  November 
29,  1S98.) 

615,419.  RHEOST.aiT;  Charles  Wirt,  of  Philadelphia,  Pa.  App.  filed  July  26. 
1897.  In  a  rheostat,  the  combination  with  a  casing,  of  a  continuous  elec- 
trical conductor  folded  within  said  casing,  fixed  contact  pieces  intermediate 
of  said  folds,  a  movable  contact  member  mounted  upon  said  casing,  and 
means  to  shift  said  member  in  direct  contact  with  the  successive  folds  of 
said  conductor. 

615,246.  ELECTRIC  BATTERY;  O.  T.  Bugg,  Jr.,  of  New  York,  N.  Y.  App. 
filed  March  15,  1898.  An  electrical  battery  having  a  containing  vessel  of 
conducting  material,  in  combination  with  a  perforated  interior  cylinder 
also  of  conducting  material,  and  a  mass  of  active  material,  such  as  flaky 
lead,  packed  between  the  inner  wall  of  said  vessel  and  the  cylinder,  together 
with  a  zinc  electrode  rigidly  secured  to  the  cover  of  the  vessel,  which 
latter  is  constructed  of  insulating   material,   substantially   as  described. 

615,265.  ALTERN.\T1NG-CURRENT  DYNAMO-ELECTRIC  MACHINE;  S. 
Ziani   de   Ferranti,   of   Hollinwood,    England.     App.    filed    Dec.    28,    1S97.     In 


an  alternating-current  dynamo-electric  machine  having  a  disc  armature,  the 
combination  with  the  bobbins  composing  the  armature,  of  separately  insu- 
lated supports  for  said  bobbins,  and  means  for  adjusting  the  armature 
radially  and  compressing  the  sections  after  the  machine  has  been  in  use. 

615.292.  ELECTRIC  BATTERY;  M.  Maas,  of  New  York,  N-  Y.  .App.  filed 
Sept.  7,  1897.  In  an  electric  battery,  the  combination  of  a  zinc,  a  hollow 
carbon  provided  with  a  longitudinal  recess,  a  binding"  post  provided  with  a 
shank  fitting  said  recess  and  with  an  opening  in  that  end,  a  binding  wire 
passing  around  the  carbon  and  through  said  opening  in  the  shank,  and  a 
copper-plating  covering  the  upper  part  of  the  said  carbon,  binding-post  and 
binding-wire,  substantially  as  described. 

615,244.  TELEPHONE;  F-.  Burger  and  H.  M.  Williams,  of  Fort  Wayne.  Ind. 
App.  filed  .\ug.  16,  1S97.  A  telephone  apparatus,  comprising  a  bar,  a  slid- 
able  handle  mounted  on  the  bar,  contacts  controlled  by  said  slidable  handle, 
and  a  crosspiece  supporting  the  telephone  instruments,  substantially  as 
described. 

6:5.347.  ELECTRIC  SWITCH;  W.  Ely,  of  Providence,  R.  I.  App.  filed  Aug. 
14,  1896.  In  an  electric  switch  having  a  rotatable  shaft  and  a  crank  or 
crank  arm  rigidly  secured  thereon,  and  supporting  means,  combined  with 
said. parts,  an  arm  open-slotted  at  one  side  and  rotatably  fitted  upon  said 
shaft  and  crank  concentrically  therewith  and  capable  of  partial  rotation 
without  reference  to  the  movements  of  the  same,  a  pivoted  guideway 
adapted   for   oscillating    movement,   a   crosshcad   adapted   for    reciprocating 
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movement  in  said  guideway  and  for  oscillating  movement  therewith,  and 
pivotally  connected  with  the  free  end  of  said  arm,  and  an  extensible  sprmg 
connecting  said  crosshead  and  thejree  end  of  said  rigid  crank  or  crank  arm. 
615.3^9-  ELECTRIC  CABLE  CONDUCTOR;  S.  D.  Field,  of  Stockbridge, 
Mass.  App.  filed  Dec.  Z4,  1897.  A  cable  conductor  composed  of  the  insu- 
lated wire  or  wires  of  an  electrical  circuit,  and  one  or  more  iron  companion 
w'res  or  rods  not  included  in  such  circuit,  the  said  insulated  wires  and  iron 
wires  being  interbraided  or  interlaced. 

615.351.  DYXAMO-ELECTRIC  MACHINE;  J.  E.  Fuller,  of  New  York,  N.  Y. 
App.  filed  March  24,  1898.  The  combination  with  the  field  magnet,  of  an 
armature  having  a  core  and  coil  and  an  external  circuit  to  a  lamp,  a  gov- 
ernor at  one  end  of  the  armature,  and  a  spring  to  draw  back  the  governor. 
such  governor  acting  to  lessen  the  magnetism  in  the  armature  wlxen  in  con- 
tact with  poles  thereof. 

615.365.  ELECTRICAL  APPLIANCE  FOR  ELEVATORS;  J.  H.  Roberts, 
of  Grand  Rapids,  Mich.  App.  filed  Dec.  27,  1895.  In  electrical  apparatus, 
the  shafts,  the  arms  and  adjustably  secured  thereon,  and  the  contacts  on 
said  arms,  combined  with  the  contacts  for  said  contacts,  and  means  for 
actuating  said  arms  from  the  hoisting  mechanism. 

615.388.  APPAR,\TrS  FOR  OPERATING  ELECTRIC  SWITCHES;  C. 
Hartdegen,  of  Newark,  N.  J.  App.  filed  July  30,  1897.  The  combination 
with   an   electric   switch,   of  a  timepiece,   its   train   of   gear   mechanism,    iti 


A. 
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win'linK  arlx.r  .inrl  a  helix  on  Mid  arbor,  and  mcan.s  connected  with  said 
switch  in  cnicaKcmcnt  with  said  helix  for  automatically  actuating  the  switch 
mcchaniam  and  closinK  the  same,  substantially  as  described. 
tiSW-  ELECTRIC  ARC  I..\Mf;  M.  S.  Olcun,  of  New  York,  N.  V. 
App.  filed  June  3,  1895.  In  an  arc  lamp,  a  carbon  operating  rod  or  carrier, 
a  carbon  holder,  an  intermediate  rod,  and  ball-and-socket  joints  at  the  ends 
o(  the  intermediate  rod  connecting  said  carbon  operating  rod  or  carrier 
with  uid  carbon  holder,. and  means  for  guiding  a  carbon  when  carried  by 
said   holder. 

(.xi.4fA.  ELECTRIC  ARC  LAMI';  M.  S.  Okun,  of  New  York,  N.  Y  App. 
filed  Oct.  ji,  ifl»s.  In  an  arc  lamp,  a  globe  closed  below  the  arc,  and  a 
disc  or  platr  fitting  snugly  within  snid  globe  so  as  to  travel  up  and  down 
therein  with  the  upper  rarbnn  to  retard  the  access  of  air  to  the  arc. 

(.n^K.  ELECTRICAL  CONNECTION;  W.  E.  Raker,  of  Chicago,  III.  App 
filed  July  ij,  ilVi.  In  an  electrical  connection  for  railway  cars,  the  combi- 
nation with  adjacent  cars  of  ■  train,  of  a  box  mounted  on  the  ailjacent  end 
of  each  ear,  a  easting  mounted  therein,  provided  with  a  pair  of  contact- 
making  devices,  a  link  provided  with  co-operating  contact  making  devices 
at  each  end  thereof,  one  of  said  contact  devices  comprising  a  cylindrical 
*''^'  'lid   the  other  comprising  a   plug  adapted  to  be 

ff* '  in  use. 

'     '      '  "I   Welisirr,    Pa.     App.    filed    May   7, 

•'•n   having  a   bearing   idale   with   an 
iiig   a    plate   with    a    •Hid    eslmding 
K.  a  nut  on  said  stud  and  a  spring 
'K  plate,  substantially  as  described. 
K>R;    A.    V.     Iloesehenstrin,    of    St.    txiuis.    Mo.     App.    filed 
The  rrrmbinatifm  wiili  .<  >>r.,.  t,t    ,.f  Luin,     ni.T...,iQ  mounted 
'.   and  lamfis  ha-  .le  ends 

->   wiih  said  lamp  1 

LLEt  IKIC  BATTERY;   V.  A.  Emanuel,  of  Aiken,  S.  C.    App    filed 


Ih' 

f"5.47' 
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May  17,  1S98.  A  porous  diaphragm  for  electric  battery  cells  having  en- 
largements upon  each  face  thereof,  said  enlargements  bemg  impervious  to 
the  passage  of  fluids,  substantially  as  described. 
615,540.  ELECTRIC  BATTERY;  P.  A.  Emanuel,  of  Aiken.  S.  C.  App.  filed 
May  17,  1898.  The  combination  with  a  vessel,  of  a  plurality  of  porous 
tubes  passing  through  the  said  vessel,  a  voltaic  pile  carried  within  each  of 
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said  tubes,  and  an  electrolyte  carried  by  said  vessel  and  surrounding 
said  tubes,  substantially  as  described. 

615,541.  ELECTRIC  BATTERY;  P.  A.  Emanuel,  of  Aiken.  S.  C.  App.  filed 
May  17,  1898.  A  thermo-electric  pile,  which  consists  of  a  plurality  of 
thermo-electric  couples  separated  from  each  other  by  porous  diaphragms 
and  inclosed  in  a  porous  casing,  substantially  as  described. 

615.584.  BLOCK-SIGNAL  SYSTEM;  W.-  L.  Stockton,  of  Trenton,  Ohio.  App. 
filed  Dec.  20.  1897.  In  an  electric  block-signal  system,  a  teed  wire,  a  trolley 
wire  having  shunt  connection  with  the  feed  wire,  switch  trolley  wires  at 
the  ends  of  the  trolley  wire,  but  insulated  therefrom,  a  wire  connecting  the 
switch  wires,  a  shunt  between  said  connecting  wire  ami  the  feed  wire,  an 
electromagnet  in  each  of  the  shunts,  a  signal  circuit,  an<l  a  switch  operated 
by  the  cleclromagnets  for  culling  in  and  out  a  connection  between  the 
feed  wire  and  signal  circuit,  subslantinlly  as  tlcscribed. 

615.652.  HIGH  FKEQrEXCY  APPAKATrS;  T.  B.  Kinr.iidc.  of  Boston, 
Mass.  Ajip.  filed  May  13,  1H97.  In  an  induction  device,  u  primary  liaving 
end  portions  of  low  resistance  and  extended  area,  said  portions  consisting 
of  rihbon-likc  flat  coils,  substantially  as  described. 

615.653.  IIIGHFKEQUENCY   INDUCTION   .M'l'AU.NTrS;  T.   B.   Kinraide. 


t° 


"^ 


•:,i£ 


tf»5.$». 


Nc».  6i5;.653  -    Men  1' iti '.^i  k.\'  v   Im-I'IIon   Ari'ARA'its. 

iA  llimton,  MniH.  App.  filed  .March  4,  1S9S.  An  inductinii  app.iraliiti,  cotn- 
prtiiuK  an  ricclric  cnndiuMnr  whoHC  rminltincc  per  turn  diniininhrH  nn  ilJt 
vnlttiKC  inrrrn^cn,  tiitd  fui  cNcitiitu  firlil  whtdlng  adjiicriU  (ind  C(infinc<l  li> 
Ihc  low  vnlitiiir  piirljiin  of  unid  t'linductur,  Htiliilnnltally  uh  dencribrd. 
6i5/i6s-  SWrrt  n  <()NrA(  f;  M.  (inni.  of  in.itford.  C.inn.  App,  lilcd  May 
3ii.  1K4H.  In  .1  drvirr.  a  opiing  dunblrd  on  ll<irl(  intt>  u  phiialtly  of  arnit, 
Otic  iirni  hitviriK  iin  nprniiiK  thcirin,  and  a  cnnneclion  bctwnti  the  Mdr*  nf 
iiaid  nrni  adapted  for  atUchmrnt  to  n  Mippurl. 
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RELIABLE  ELECTRICAL  SIGNALS. 

.Xccordiiig  to  the  statements  of  both  Mr.  W.  D.  Weaver  and  Mr. 

F.  \V.  Roller,  in  i)apers  recently  read  before  the  New  York  Electri- 
cal Society,  abstracts  of  which  may  be  found  in  other  columns, 
electrical  signaling  and  indicating  apparatus  on  board  of  warships 
proved  itself  a  general  failure  under  the  disturbing  conditions  of 
battle.  There  are  required  on  shipboard  many  signaling  devices, 
each  designed  to  give  a  large  number  of  different  signals;  for  ex- 
ample, the  engine-room  telegraph  should  be  capable  of  indicating 
at  least  six  different  desired  conditions,  and  preferably  more,  and 
signals  from  the  bridge  or  conning  tower  to  other  parts  of  the 
craft,  such  as  the  gunners'  positions,  from  the  latter  to  the  ammu- 
nition rooms,  etc.,  should  also  be  capable  of  transmitting  a  consid- 
erable number  of  signals  with  as  nearly  absolute  reliability  as  can 
be  obtained. 


One  plan  quite  generally  used  is  the  provision  of  an  indica- 
tor on  the  galvanometer  or  ammeter  principle,  the  deflection 
of  which  is  caused  by  a  variation  of  the  current  strength  supplied 
to  it  by  means  of  a  rheostat  or  equivalent  device  operated  at  the 
transmitting  end.  This  is  altogether  too  delicate  for  the  extreme 
abuse  which  it  is  liable  to  receive  in  an  active  engagement.  An- 
other plan  involves  the  use  of  a  magnetically  operated  ratchet 
wdicel,  giving  the  indicator  needle  a  step-by-step  movement  from 
signal  to  signal.  The  fallibility  of  magnets,  pawls,  springs,  etc.,  is 
a  prohibiting  objection  to  this  class  of  apparatus. 


The  same  speakers  pointed  out  the  remarkable  success  of  heavier 
electrical  apparatus,  such  as  the  lighting  and  motor  systems,  and 
particularly  the  searchlight.  The  great  value  of  reliable  signals 
suggests  the  use  for  signaling  purposes  of  apparatus  comparable 
with  this  successful  machinery.  Tliere  is  no  reason  why— on  a  ves- 
sel where  the  supply  of  electrical  power  is  rarely  interrupted  and 
may  be  made  for  signaling  purposes  absolutely  continuous  by  such 
means  as  reserve  storage  batteries — lamps  or  motors  should  not  be 
used  for  signaling.  The  incandescent  lamp  has  been  proven  by 
telephone  engineers  a  reliable  indicator,  and  one  which  has  almost 
as  great  a  power  of  attracting  attention  as  an  audible  signal.  .1 
bank  of  compartments,  each  with  an  order  mounted  on  a  translu- 
cent dial  capable  of  being  illuminated  from  behind,  would  be  a 
simple  piece  of  apparatus,  and  the  illumination  of  the  various  lamps 
could  be  effectively  controlled  from  a  distance.  .-Vudiblc  signals 
could  be  readily  combined  therewith. 


In  cases  where  the  mechanical  operation  of  signaling  devices  is 
necessary  the  development  of  the  magnet  of  annunciator  propor- 
tions into  a  machine  closely  resetiibling  a  small  electromotor  may 
be  made  to  give  a  meehatiism  much  less  delicate  and  capable  of  de- 
veloping forces  which  will  overcome  any  ordinary  obstructive  de- 
rangement. The  most  promising  device  of  this  kind  is  one  devel- 
oped in  Germany  and  resembling  closely  in  construction  a  bipol.-ir 
synchronous  motor.  The  armature  is  provided  with  three  collector 
rings  connected  to  the  winding  much  as  are  tlie  collector  rings  of 
a  rotary  converter.  The  supply  of  contiiuious  ciirretn  between  any 
two  of  these  rings  sets  up  a  powerful  armature  magnetization, 
which  reacts  on  the  field  magnetization,  giving  a  strong  force  tend- 
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ing  to  force  the  armature  to  and  hold  it  in  a  certain  fixed  angular  used,  but  treated  or  saturated  with  insulating  compounds  that  in- 

position.    The  switching  of  the  current  across  another  pair  of  the  crease  its  breakdown  strength,  and  cables  are  now  regularly  put  out 

three  rings  moves  the  armature  forcibly  to  another  position,  and  a  with  paper  insulation  of  a  thickness  per  thousand  volts  of  1-16  of 

movement  of  the  motor  armature  may  thus  be  obtained  synchro-  an  inch.     For  overhead  series  arc  lighting  and  the  primary  circuits 

nous  with  that  of  the  handle  of  a  proper  switching  device  at  the  of  alternating-current  distribution  systems  rubber-covered  wire  is 

transmitting  end  of  the  signaling  circuit.     Many  other  solutions  of  still  largely  used,  although  its  depreciation  is  considerable,  owing 

the  difficulty  suggest  themselves,  all  dependent  only  on  the  con-  to  the  gradual  vulcanization  of  the  rubber  by  the  sulphur  contained 

tinuity  of  supply  of  electric  power  in  quantities  greater  than  that  in  the  atmosphere,  especially  in  smoky  districts.     For  interior  wir- 
obtained  by  the  ordinary  primary  battery.     This  assured,  electrical 
signals  could  be  made  as  reliable  as  incandescent  lamps  or  motors. 


ing  rubber  is  still  used,  and  owing  to  the  tact  that  lead  sheathing  is 
going  out  of  fashion  inside  of  the  armoring  of  interior  conduits, 
the  use  of  paper  insulation  will  be  impracticable  in  this  location. 


EXPIRATION  OF  THE  MULTIPLE  SWITCHBOARD  PATENT. 

On  January  17,  1899,  the  fundamental  patent  No.  252,576,  issued 
to  Leroy  B.  Firman  and  covering  broadly  multiple  telephone 
switchboards,  will  expire  by  limitation.  The  claim  of  this  patent 
reads  as  follows-  "The  combination  of  two  or  more  switchboards 
at  the  central  office  of  a  telephone  exchange  system,  to  each  of 
which  the  same  telephone  lines  are  connected,  whereby  any  two  of 
these  lines  may  be  connected  together  upon  either  of  the  multiple 
switchboards." 

This  patent  has  been  owned  by  the  Bell  Telephone  Com- 
pany, and  its  existence  has  absolutely  prevented  any  independ- 
ent manufacturer  from  making  or  any  independent  operating  com- 
pany from  using  a  multiple  switchboard.  Many  transfer  systems- 
all  involving  the  work  of  two  operators  to  complete  a  telephone 
connection  in  all  instances  except  where  the  line  wanted  might 
terminate  within  arm's  reach  of  the  answering  operator— have  been 
devised,  and  their  advocates  have  claimed  that  they  equaled  or  ex- 
celled in  merit  the  multiple  switchboard.  This  contention  can 
hardly  be  sustained.  The  multiple  board  gives  a  more  prompt  and 
simple  system  in  operation  for  exchanges  accommodating  between 
500  and  5000  lines.  Above  the  latter  number  the  multiple  board- 
especially  if  there  are  any  series  circuits  through  the  jacks— in- 
volves such  a  mass  of  connections  that  its  cost  and  complexity  and 
liability  of  faults  may  overbalance  the  comparative  promptness  of 
service.  It  is  %vell  to  note  that  the  complexity  increases  as  the 
square  of  the  number  of  subscribers  connected. 


The  expiration  of  the  fundamental  patent  leaves,  of  course,  many 
detail  patents  still  holding,  chief  among  which,  perhaps,  is  the 
"busy  test"  us:d  by  the  Bell  companies;  but  these  details  are  prob- 
ably not  sufficiently  broad  to  prevent  many  non-infringing  solu- 
tions of  equal  merit  of  the  problems  involved.  The  patents  on  a 
multiple  arrangement  of  the  instruments  in  a  telephone  line — that 
is  on  the  connection  of  the  various  jacks  and  drops  of  one  line  in 
multiple  with  each  other  between  the  two  wires  of  that  line  instead 
of  in  scries  with  each  other,  will  necessitate  independent  boards 
being  built  with  jacks  all  connected  up  in  series,  and  bad  contacts 
in  this  case  will  be  more  troublesome  than  with  multiple  connec- 
tions. This  difficulty  is  not  very  great,  however,  until  the  board 
grows  to  a  very  large  size,  requiring  more  than  eight  or  ten  mul- 
tiple positions,  and  independent  exchanges  will  not,  as  a  rule,  roach 
this  size  for  some  years  to  come. 


Many  substitutes  have  been  found  for  hard  rubber,  notably  vul- 
canized fibre,  molded  insulations  and  many  imitations  which  close- 
ly resemble  hard  rubber  in  all  its  desirable  qualities.  It  is  well  that 
the  use  of  rubber  is  diminishing,  as  the  material  is  rather  an  uncer- 
tain one,  not  so  much  due  to  the  fault  of  manufacturers  as  to  the 
difficulty  of  controlling  the  operation  of  those  who  gather  the  raw 
material.  The  supply  is  also  rapidly  becoming  exhausted  owing  to 
the  enormously  increased  demands  of  electrical  and  vehicle  work, 
and  the  rubber  plant  will  soon  have  to  be  cultivated  to  supply  the 
market. 


THE  RUNNING  AWAY  OF  INVERTED  CONVERTERS. 

As  pointed  out  in  the  article  on  another  page  by  Mr.  C.  P.  Stein- 
metz,  the  rotary  converter,  when  used  to  transfer  power  from 
direct-current  to  alternating-current  circuits,  is  likely  to  have  its 
field  strength  greatly  weakened  by  lagging  currents  in  the  latter, 
in  which  case  the  machine  will,  of  course,  tend  to  run  away  as  a 
direct-current  motor.  A  simple  way  of  avoiding  this  contingency 
is  the  excitation  of  the  converter  fields  by  a  separate  exciter 
driven  either  mechanically  by  the  converter  or  by  an  alternating- 
current  motor  supplied  therefrom.  In  case  the  converter  tends  to 
speed  up,  due  to  reduced  field  strength,  the  speed  and  consequently 
the  voltage  of  the  exciter  rises,  restoring  the  field  magnetization  of 
the  converter  and  limiting  the  speed  variation.  The  same  steady- 
ing effect  takes  place  in  the  less  frequent  and  less  dangerous  case 
of  leading  currents  and  reduced  speed. 


A  New  Telephone  Building  In  Brussels. 


A  consular  report  gives  some  details  of  a  new  IniiUling  for  tele- 
phone exchange  purposes  to  serve  15,000  subscribers  in  Brussels. 
The  line;  of  this  new  exchange  will  each  have  two  wires,  and  will  be 
carried  through  loo-pair  tmderground  cables  with  overhead  house- 
top distribution  froin  cable  terminals.  The  building  will  be  venti- 
lated by  air  forced  through  a  blower  driven  by  a  3-hp  gas  engine. 
The  report  also  states:  "Below  the  massive  concrete  foundation  a 
series  of  iron  ratters  has  been  laid  to  facilitate  the  flowing  of  elec- 
tricity into  the  ground.  Steel  shanks  are  attached  to  those  rafters 
aTuI  conncctod  with  the  iron  pieces  of  llio  building  in  all  directions 
in  such  tnannor  that  the  entire  construction  is  united  in  a  Faraday 
t::\Kf,  which  ihcMoughly  pmlocts  it  against  liKhliiiiig." 

Progress  of  the  KInloch  Exchange. 


THE  ueCLININO  USE  OP  RUBBER  A5  AN   II15ULAT0R. 

Wherever  the  in<;ulation  of  electrical  lines  is  cnclosofl  in  a  water- 
tight sheath,  as  i»  commonly  done  in  subterranean  wf>rk,  it  has 
been  found  that  cheaper  materials  will  serve  in  place  of  the  prcpar.n- 
lions  ot  caoutchouc.  In  telephone  work,  particularly,  paper  insu 
lation  has  been  found  not  only  rhcapcr  but  bcllcr  than  rubber, 
owing  to  its  lower  specific  inductive  capacity,  the  instdnting  mate- 
rial being  used  dry,  giving  a  large  amount  of  rntrnlncd  air  between 
conductors.    In  electric  lighting  and  power  work   paiier  is  also 


The  maniiiiulh  Irlrpliono  swilohbf);ird  of  llio  Kinlmli  rilophciiio 
Company,  of  .Si.  I.ouis,  is  rapidly  being  wiroil  up,  about  hk)  lines 
|icr  day  going  in  at  present.  There  are  .ihoaily  2000  linos  in  op- 
eration, and  by  the  end  of  the  year  4ot)o  lines  will  bo  working. 


The  tiffcct  of  Silicon  on  the  ringnetlc  Permcablllt}'  of  Cast  Iron. 


The  .•irliile  on  this  subject  liy  Mr.  F.  C.  Caldwell  in  Tin:  I'j.icr- 
TMicAI,  Wnm.l)  of  Deooniber  10  should  have  been  crodilod  as  a 
rrprint  of  a  paper  read  before  the  American  Association  for  the  Ad- 
vnnrcnieiit  of  Science. 


December  24,  1898. 
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The  Largest  Contract  for  Electrical  Work  Ever  Made. 


The  electrical  equipment  of  the  hnes  of  the  Third  Avenue  Rail- 
road Company  and  the  allied  corporation,  the  Union  Railway  Com- 
pany, both  of  New  York  city,  has  been  contracted  for  as  one  under- 
taking by  the  Westinghouse  Electric  &  ^Manufacturing  Company^ 
This  contract,  which  calls  for  a  payment  of  something  over  $5,000,- 
000,  covers  the  most  extensive  electrical  equipment  of  any  kind 
whatever  ever  designed,  and  the  fact  that  it  has  all  been  undertaken 
by  one  company  is  a  unique  feature  of  electrical  economics.  The 
two  roads  named  have  about  100  miles  of  double  track,  the  first  op- 
erating on  Manhattan  Island  and  the  second  on  the  adjoining  main- 
land in  what  is  known  as  the  Borough  of  the  Bronx.  The  former 
lines  are  now  operated  by  cable  and  horse  traction  and  those  on  the 
mainland  by  overhead  trolley.  The  former  are  now  being  re- 
equipped  with  open-conduit  tracks  and  the  latter  will  remain  as  be- 
fore. ■ 

The  power  station  will  be  by  far  the  largest  in  the  world.  That 
now  under  construction  for  the  Metropolitan  Street  Railway  Com- 
pany has  enjoyed  the  prospect  of  this  unique  distinction,  its  pro- 
posed equipment  consisting  of  eleven  units  with  an  economical  rat- 
ing of  4000  horse-power  each,  with  an  overload  capacity  bringing 
its  maximum  available  output  up  to  70,000  horse-pow-er.  The  track 
mileage  of  the  Third  Avenue  and  Union  roads  compares  closely 
with  the  mileage  of  the  Metropolitan  system,  and  the  traffic  is  con- 
siderably lighter.  The  contract  for  tlie  new  station,  however,  calls 
for  sixteen  units,  with  an  economical  rating  of  4000  horse-power 
each  and  a  =:o  per  cent,  continuous  overload  capacity,  giving  the 
plant  a  maximum  rated  output  of  about  100.000  horse-power.  The 
installation  of  these  units  is  not  to  be  carried  on  during  a  long  term 


plant  being  included  in  the  plans,  as  well  as  a  system  of  fire  pro- 
tection, cooling  system,  air-cleaning  system,  oiling  system,  coal  and 
ash  handling  system,  etc. 

The  engines  will  be  made  by  the  Westinghouse  Machine  Com- 
pany of  the  vertical,  two-crank  type  similar  to  those  recently  built 
for  the  Metropolitan  Electric  Supply  Company,  of  London,  but  of  a 
larger  size.  The  latter  are  rated  at  3000  horse-power  condensing, 
and  those  for  the  new  station  will  be  4000  horse-power.  These  will 
differ  also  from  the  Metropolitan  engines  in  that  the  generators  will 
be  underhung  between  the  two  cranks  instead  of  being  mounted  on 
one  end  of  the  shaft.  The  dynamos  will  be  multiphase,  high-ten- 
sion alternating,  supplying  current  to  the  trolley  lines  through  ro- 
tary sub-stations,  the  apparatus  for  all  of  which  is  covered  in  the 
one  contract. 


Improvements  in  Telephone  Cables. 


Fig. 


.'\n  arrangement  designed  to  facilitate  the  passage  of  telephone 
currents  through  cables  without  damping  or  distortion  is  the  sub- 
ject of  patent  No.  615.349,  issued  December  6,  to  Mr.  Stephen  Dud- 
ley Field.  The  arrangement,  which  at  first  sight  would  appear  to 
defeat  its  own  intended  purpose,  is  the  intermeshing  of  strands  of 
soft  iron  wires  with  the  pairs  of  conductors  of  a  telephone  cable, 
they  being  either  braided,  interwoven  or  interlaced  with  the  insu- 
lated copper  lines. 

The  patent  states:  "I  have  experimentally  found  that  by  employ- 
ing cable  conductors  thus  constructed  and  arranged  the  retarding 
and  distorting  effects  of  electrostatic  induction  are  largely,  if  not 
wholly,  remedied— an  advantageous  result  which,  keeping  in  mind 
the  well-known  fact  frequently  made  available  in  practice    that  the 


Fig. 


Fig. 


Fig.  3. 

of  years,  but  they  will  be  built  and  installed  as  rapidly  as  the  com- 
panies can  conveniently  finish  the  work,  which  will  probably  be 
completed  in  the  course  of  about  two  years'  time. 

Although  the  contract  has  been  given  to  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  all  but  the  electrical  work  will  be 
done  by  Westinghouse,  Church,  Kerr  &  Co.,  including  the  design 
of  the  structure  and  the  installation  complete  of  the  boiler  and  en- 
gine equipments  and  accessories.  The  contract  includes  also  the 
design  of  the  sub-stations  and  the  building  and  installation  of  their 
engineering  equipments.  The  Westinghouse  Electric  &  Manufac- 
turing Company  will  also  supply  the  car  equipments,  although  their 
cost  is  not  included  in  the  sura  above  mentioned. 

The  station  will  be  located  on  a  plot  of  land  on  Manhattan  Island, 
between  Two  Hundred  and  Sixteenth  and  Tw^o  Hundred  and 
Eighteenth  Streets,  between  Ninth  Avenue  and  the  Harlem  River. 
Tliis  is  now  partly  covered  by  a  fair-sized  power  house,  built  for  the 
Kingsbridge  road,  the  tracks  of  which  were  never  laid.  This  struc- 
ture will  be  removed  to  make  way  for  the  large  one,  which  will  be 
about  250  by  320  feet  in  size.  This  will  be  divided  into  two  rooms, 
each  320  feet  long,  one  for  the  boilers  and  one  for  the  engines.  The 
boiler  room  will  contain  two  double-decked  rows  of  boilers,  one  on 
each  side  of  the  long  room,  which,  if  set  in  one  continuous  row, 
would  give  a  battery  about  1000  feet  long.  Coal  will  be  stored  in  an 
enormous  bin  overhead,  from  which  it  will  chute  to  the  mechanical 
stokers.  A  complete  equipment  of  economizers  will  be  installed, 
and  the  draft  will  be  handled  by  a  combination  of  natural  and  me- 
chanical draft,  the  escaping  gases  passing  out  through  four  tall 
stacks.  The  condensing  apparatus  will  be  concentrated  into  a  cen- 
tral plant.  Of  course,  the  piping  and  auxiliary  systems  will  be 
worked  out    with    unusual  elaboration,  a  separate  isolated  lighting 
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Fig. 


adverse  effects  of  either  self-induction  or  electrostatic  induction  in 
a  circuit  may  be  compensated  by  arranging  organizations  adapted 
to  mtroduce  the  other  to  an  appropriate  extent,  I  attribute  to  the 
magnetic  changes  of  the  iron  wire  caused  by  the  following  electro 
magnetic  condition  of  the  electric  circuit  conductors  and  to  the  re 
active  influence  exercised  by  such  magnetic  change  upon  said  cir- 
cuit conductors,  the  currents  conducted  thereby  and  the  tendency 
to  static  charge  and  subsequent  discharge  found  therein  "  This 
sentence  apparently  means  that  by  increasing  the  distributed  self-in- 
duction of  the  pair  the  harmful  effect  of  the  distributed  capacity  mav 
be  partially  neutralized. 

Fig.  2  shows  a  pair  of  conducting  wires  interlaced  with  several 
soft  iron  wires,  and  Fig.  3  show-s  a  braided  combination  of  two  iron 
wiies  with  two  copper  wires.     Fig.  4  shows  a  simple  twisted  pair  of 
iron  and  pair  of  conducting  wires.  Figs.  5  and  6  showing  the  cross 
section  of  a  multi-pair  cable  of  this  design.     The  first  claim  of   the 
patent  is  as  follows:     "'A  cable  conductor,  composed  of    the  insu 
lated  wire  or  wires  of  an  electrical  circuit,  and  one  or  more  iron 
companion  wires  or  rods  not  included  in  such  circuit,  the  said  insu 
lated  wires  and  iron  wires  being  inter-braided,  or  interlaced    sub- 
stantially as  specified  herein." 


Enamel  Insulators. 


In  a  paper  on  insulatine  enamels  recently  presented  by  M    Sa 
g'io  to  a  French  society,  it  is  stated  that  either  zircon,  silica   kaolin 
or  petalite,  when  added  to  the  enamel,  decreases  its  rate  of'expan 
sion  with  heat,  while  calcium  pho»phafe  increases  this  expansion 
as  does  cryohte.  fluospar  or  rutile,  the  latter  three  also  increasing 
the  fluidity  of  the  melted  enamel. 
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The   New   Exchange   of   the    Home  Telephone   Company, 
Trenton,  N.  J. 

independent  telephone  ex- 
change, built  to  give  good  ser- 
vice rather  than  to  be  used  as 
a  club  to  compel  its  sale  to  the 
Bell  interests,  is  that  ol  the 
Home  Telephone  Company, 
of  Trenton,  N.  J.  Organized 
two  years  ago,  and  starting 
out  with  fifty  subscribers,  the 
system  has  grown  until  now 
the  Home  company,  with  a 
capital  of  $150,000,  has  950 
subscribers,  and  orders  suffi- 
cient to  bring  the  number  of 
lines  up  to  a  round  thousand. 
The  Bell  company's  subscrib- 
ers in  the  same  city  and  dur- 
ing the  same  time  have  fallen 
ofY  in  number  from  650  to 
about  450.  The  new  com- 
pany charges  for  unlimited  service  $3  per  month  for  business  places 
and  $2  for  residences,  these  being  its  only  prices,  there  being  no 
measured  service  rates,  toll  lines  or  pay  stations.  The  Bell  com- 
pany, in  the  same  city,  has  been  forced  down  to  the  same  tariff. 

The  Home  company  is  just  completing  a  new  exchange,  with 
many  interesting  features.  Its  lines,  which  consist  almost  entirely 
of  No.  14  copper,  are  all  two  wires  to  each  instrument,  there  being 
no  party  lines.  They  run  out  from  the  exchange  for  six  or  seven 
miles  in  several  directions,  being  brought  in  through  aerial  cables 
supported  on  heavy  65-foot  poles  stoutly  guyed  and  "hog-chained" 
through  the  business  section.  Twenty  of  these  fifty-pair  lead-cov- 
ered cables  enter  the  centra!  office,  all  of  them  with  dry-core  paper 
insulation  made  by  the  John  A.  Roebling's  Sons  Company.  They 
are  pot-headed"  under  the  floor  immediately  at  the  foot  of  the  dis- 
tributing board.  This  consists  of  three  parallel  panels  of  solid 
cherry,  with  heavy  newel  post  corners,  each  panel  about  7  feet  6 
inches  wide  by  6  tcet  in  height.  Two  of  these  are  the  distributing 
panels  on  which  the  pot-head  pairs  from  the  incoming  cables  fan 
out,  the  third  being  the  cross-connecting  board  cable  to  the  main 
switchboard.  The  connections  between  the  incoming  panels  and 
the  cross-connecting  panel  run  overhead.    Protection  against  light- 


erators.  The  former  consists  of  four  75-ampere-hour  Chloride  cells 
connected  up  in  two  duplicate  series  pairs  for  the  operators'  trans- 
mitters, and  four  iso-ampere-hour  cells  connected  also  in  two  dupli- 
cate sets  of  two  cells  in  series  to  give  the  four  volts  needed  for  the 
visual-signal  lamps.  The  ringing  current  is  obtained  by  means  of 
a  small  Crocker-Wheeler  motor-generator,  taking  220  volts  direct 
current  at  one  end  and  giving  75  volts  alternating  at  the  other. 
This  is  connected  to  the  220-volt  mains  through  an  automatic 
motor  starter  provided  with  seven  different  speed  positions. 

The  main  switchboard  is  located  in  a  room  about  32  feet  by  20 


nil  •  .ik  rurrints  is  <il)i:imii|  sjniply  hy  Mir.iiis  m  n  i  .iiiipcn- 

ni  Mioiiiiled  (in  porcelain  liases,  which  prolccl  ihc  cherry 

boaul  irxiii  ilnnKcr  of  iK»ili'>n.  There  arc  no  liKhtiiin^;  disiharKe 
Kaps.  In  the  .lanic  room  witli  the  ilisiributiiiK  l»>ard  ;iri'  hicaled 
Ihc  batteries  for  the  Iraniinittcrs  and  -lignaU  and  the  riuKiiiK  KC"- 


on  the  uppei'  floor  of  the  building,  and  is  splendidly  lighted  by  a 
skylight  in  the  roof  above,  the  space  between  the  ceiling  and  the 
roof  being  flared  out  funnel-shape,  giving  most  perfect  ventilation 
and  light  distribution.  The  board  is  J-shaped,  having  twelve  oper- 
ators' positions,  with  a  capacity  for  1200  lines  and  with  space  suffi- 
cient on'  the  trunk  sections  of  the  panels  for  the  apparatus  required 
for  2000  lines,  which  capacity  the  board  will  have  when  extended  to 
a  complete  U-shape.  The  board  is  of  the  latest  type,  made  by  the 
American  Electric  Telephone  Company,  of  Chicago,  and  for  the 
benefit  of  electrical  engineers  not  immediately  connected  with  the 
leleiihone  field  a  description  of  its  meritorious  features  will  be  given 
here. 

The  board  is  not  of  the  multiple  type,  but  eacli  operator's  position 
has  two  trunk  wires  to  each  of  the  other  operators'  positions,  thus 
K'lving  four  trunks  between  each  two  panels,  two  outgoing  and  two 
incoming  from  any  position.  Tlie  mUgoing  ends  terminate  in  jacks 
and  the  incoming  ends  in  plugs.  JCach  operator  has  a  set  of  cams, 
one  for  each  of  the  other  operators,  the  depression  of  any  one  of 
which  connects  her  talking  and  listening  set  with  the  set  of  another 
operator  corrcs]>on(ling  with  that  cam.  In  this  way  a  call  received 
for  a  number  not  within  the  rc-ich  of  the  answering  operator  is 
transmitted  to  the  operator  in  whose  section  the  line  called  for  ter- 
minates by  means  of  a  repetition  of  the  call  over  the  operators'  sets, 
connection  being  made  by  means  of  the  cam  just  meinioncd,  The 
calling  line  is  then  coiinecled  by  the  cords  to  the  jack  of  one  nf 
the  two  transfer  lines  lenninaling  in  the  section  wanted.  This  con- 
iKctiiiii  liglil.s  the  visual  signal  .it  the  other  end,  and  shows  the 
iillur  operator  which  of  the  two  lines  to  |)lug  in  on.  Tlu'  lio,ir<l  is. 
however,  arranged  so  that  after  the  expiration  of  the  fiindanienl.il 
|>:ilent  on  multiple  lioanls  mulliple  p.inels  can  be  aildcil.  :iiid  the 
wiring  of  the  drcips  and  jacks  is  smli  th.il  a  eli.-inge  to  a  luulliple 
system  (MM  be  re;i<lily  made.  The  clpip  and  jack  of  each  line  .ne 
mounted  together,  this  doing  .'iway  with  all  the  wiring  from  the 
bankn  of  drops  In  correHponding  banks  of  jacks,  and  the  plug  is  in- 
gcniouily  made,  so  that  its  insertion  in  the  jack  automatically  re- 
stores the  shiitler,  which  is  then  free  to  be  dropped  again  by  the 
magnetic  release,  the  main  drop  thus  serving  as  a  riiigiiig  olT  drop. 
()i\  pnllinK  out  the  plug  the  shnller  is  again  restored.  Kinging  is 
cfTcclcd  simply  by  pushing  the  plug  in  deeper  than  its  nnnii.il  posi- 
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tion.  There  are  tlius  no  ringing  cams,  no  ringing-off  drops  in  the 
cords,  and  as  the  ringing  circuit"  is  brought  in  to  the  jack  and  not 
to  the  plug   there  are  only  two  conductors  in  the  cord. 

The  combined  jack  and  drop  constitutes  a  little  draw,  which  is 
inserted  into  its  compartment  in  the  board  from  the  front  and 
locked  in  place  by  two  bolts  projecting  through  the  back  of  the 
board  and  fastened  by  lock  nuts,  these  two  bolts  making  contact 
with  clips  soldered  to  the  line  terminals  and  drawing  four  contact 
springs  in  the  drop  and  jack  back  against  four  bus  bars,  two  for  the 
ringing  circuit  and  two  for  a  circuit  which  is  closed  by  the  drop- 
ping of  the  shutter,  much  as  is  'the  ordinary  night  circuit,  its  pur- 
pose, however,  being  to  illuminate  a  visual  signal  on  the  chief  oper- 
ator's board,  one  of  these  signals  being  provided  for  each  opera- 
tor's position.  Thus,  if  any  operator  does  not  promptly  answer 
her  calls,  it  is  instantly  indicated  by  the  persistence  of  light  on  the 
corresponding  signal  at  the  chief  operator's  desk. 

The  board,  for  patent  reasons,  is  not  wired  on  the  multiple  sys- 
tem— that  is.  the  jacks,  drops,  listening  sets,  etc.,  are  not  in  mul- 
tiple across  the  two  lines,  but  run  entirely  on  the  series  system. 
This,  with  the  transfer  plugs,  involves  the  danger  of  leaving  the 
lines  open;  for  instance,  if  a  connection  through  the  transfer  system 


pects  soon- to  btf  obliged  to  enlarge  its  switchboard  to  the  maximum 
capacity  of  the  room.  The  financial  part  of  the  work  is  closely 
looked  after  by  Mr.  L.  D.  Risdon,  the  engineering  branch  being  in 
the  hands  of  Mr.  J.  B.  Sinkhorn,  chief  electrician. 


A  Hysteresis  Meter. 


An  instrument  for  recording  the  energy  wasted  in  hysteresis  while 
passing  a  sample  of  iron  through  a  magnetic  cycle  has  been  de- 
scribed by  Mr.  J.  L.  W.  Gill,  in  patent  No.  6:5,695,  issued  Decem- 
ber 13,  1898.  The  instrument  consists  of  a  magnetizing  solenoid 
surrounding  a  cylindrical  iron  core,  which  is  the  specimen,  and 
capable  of  being  moved  axially  along  it  from  a  position  in  which 
the  specimen  is  entirely  outside  of  and  at  one  end  of  the  solenoid 
to  a  corresponding  relative  position  at  the  other  end.  The  solenoid 
being  energized,  it  attracts  the  core  and  is  then  slipped  over  and 
past  it,  the  mutual  attraction  as  the  core  emerges  being  less  than 
that  when  it  enters,  owing  to  hysteresis.  The  current  in  the  solenoid 
is  then  reversed,  and  the  parts  of  the  apparatus  restored  to  their 
first  relative  position  in  order  to  pass  the  iron  through  a  complete 
cvcle.     The  residual  mechanical  work  done  is  measured  by  an  ap- 
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is  taken  down  by  removing  tlie  plug  of  the  transfer  trunk,  the  sta- 
tion making  the  original  call  will  be  connected  with  the  two  ter- 
minals of  that  plug,  and  will  be  left  on  open  circuit.  If  the  opera- 
tor at  the  other  end  of  the  transfer  trunk  fails  to  disconnect,  the  sub- 
scriber will  be  unable  to  ring  up  central,  and  will  be  practically 
helpless.  To  avoid  such  a  contingency  the  sockets  into  which  the 
transfer  plugs  fall  when  out  of  use  are  provided  with  plug  switches, 
which  short-circuit  the  plug  contacts  when  the  plug  falls  into  the 
socket.  The  ringing  circuits  to  each  section  pass  to  a  buzzer, 
which,  in  case  it  fails  to  sound  when  the  plug  is  pressed  in  to  the 
ringing  position,  indicates  to  the  operator  that  the  line  wanted  is  on 
open  circuit,  and  also  indicates  faults  in  the  other  direction,  such  as 
short  circuit  by  the  sticking  of  the  buzzer,  due  to  excessive  cur- 
rents. 

The  subscribers'  sets  are  well-designed  instruments,  supplied  by 
Stanley  &  Patterson.  Tliey  are  fitted  with  extra  large,  solid-back 
transmitters,  designed  to  give  the  primary  circuit  an  extremely  low 
resistance.  Current  is  supplied  by  two  salamoniac  cells,  and  the  in- 
duction coils  are  high-wound,  with  a  secondary  resistance  of  500 
ohms. 

The  company  is  handling  a  very  lively  business,  requiring  ten 
operators  at  the  board,  besides  the  chief  operator's  board,  and  ex- 


paratus  resembling  that  used  with  some  planimeters,  a  disc  whose 
rate  of  rotation  is  proportional  to  the  movement  of  the  solenoid 
being  pressed  by  a  wheel,  the  position  of  which  is  dependent  upon 
the  force  acting  upon  the  core,  the  wdieel  pressing  on  the  centre  of 
the  disc  when  this  force  is  zero.  The  apparatus  thus  does  not  meas- 
ure the  hysteresis  directly,  but  automatically  records  the  small  dif- 
ference between  two  comparatively  large  amounts  of  work  done. 


For  Lower  Telephone  Rates  in  Washington. 


Bills  have  been  introduced  in  the  United  States  Senate  and  House 
■  providing  that  after  their  passage  rates  for  telephone  service  in  the 
District  of  Columbia  shall  not  exceed  $50  per  annum  for  places  of 
business,  or  $36  per  annum  for  homes,  this  to  cover  unlimited  ser- 
vice. If  the  Chesapeake  &  Potomac  Telephone  Company  docs  not 
agree  to  this  limitation  its  franchise  will  be  revoked,  and  the  Dis- 
trict Commissioners  will  be.  if  these  bills  pass,  empowered  to  ad- 
vertise for  bids  for  telephone  service,  each  bidder  to  deposit  $1000 
as  a  guarantee,  the  company  getting  the  privilege  to  give  $25,000 
security  for  faithful  performance  and  to  have  its  service  in  opera- 
tion within  six  months. 
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Consaiidations  and  the  Subways  in  New  York  City. 


be 


HE  financial,  industrial  and  particu- 
larly the  political  situation  of  the 
one  controlling  element  of  all 
public  electrical  systems  in  New 
York  City,  namely,  the  subways, 
is  at  thepresent  time  the  mostper- 
plexing  problem  for  all  except 
those  immediately  involved  in  the 
recent  reorganization,  the  reports 
of  which,  day  by  day,  have  been  of 
a  most  kaleidoscopic  character. 
One  thing  appears  to  have  been 
definitely  accomplished,  and  that 
is  the  organization  of  a  com- 
pany known  as  the  New  York 
Gas,  Electric  Light,  Heat  & 
Power  Company,  which  was  re- 
cently incorporated  with  a  capi- 
tal of  $25,000,000,  with  the  back- 
ing of  William  C.  Whitney,  Ros- 
well  P.  Flower,  Anthony  N. 
Brady  and — if  the  statements  of 
the  newspaper  reporters  who 
have  been  industriously  attempt- 
ing to  ferret  out  the  plans  of  the 
believed — also  of  P.  A.  B.  Widener  and  P.   H. 


company  can 
Flynn. 

That  this  company  is  working  with  the  Metropolitan  Street  Rail- 
way Company  there  is  no  doubt.  The  latter  company  is,  as  is  well 
known,  now  constructing  a  70,000-hp  generating  station,  all  of 
which  power  it  cannot  possibly  use  on  its  existing  lines.      It  has 


practically  admitted  that  the  Mount  Morris  Electric  Light  Com- 
pany is  also  in  the  deal,  and  the  Edison  Electric  Illuminating  Com- 
pany, of  New  York,  with  its  various  allied  companies,  is  negotia- 
ting for  a  place  in  the  consolidation.  Developments  in  another  di- 
rection may  be  looked  for  owing  to  the  fact  that  the  capitalists 
controlling  the  matter  have  strong  political  influences,  and  there 
has  suddenly  appeared  a  leaning  on  the  part  of  Mr.  Richard 
Croker  toward  the  construction  of  the  proposed  rapid-transit  tun- 
nel lines  by  private  capital. 

With  it  all  there  has  been  a  renewed  agitation  in  the  daily  press 
of  the  independent  telephone  question,  the  New  York  "Herald" 
particularly  taking  up  the  cudgels  against  the  Bell  Company. 
There  are  shown  herewith  two  of  the  expressive  cartoons  with 
which  the  latter  publication  has  attempted  to  emphasize  its  state- 
ments. The  People's  Telephone  Company  has  been  actively  can- 
vassing for  applications,  promising  a  service,  but  not  making  any 
very  satisfactory  statements  as  to  how  or  where  its  lines  will  be 
laid,  its  only  answer  to  interrogations  on  this  point  being  the  state- 
ment that  the  subway  companies  are  compelled  to  give  service  to 
all  alike,  and  failing  this,  other  companies  are  permitted  by  law 
to  build  subways.  This,  of  course,  is  nominally  true,  but  the  sub- 
way companies,  by  making  extortionate  rates  to  all  alike,  transfer 
from  one  pocket  to  another  the  payments  of  their  allied  electrical 
companies  and  keep  out  competition.  Th«  main  end  of  the  agita- 
tion appears  to  be  the  development  of  a  public  opinion  which  will 
compel  the  passage  this  w'inter  of  a  State  law  limiting  the  telephone 
rates. 

Another  element  that  keeps  outsiders  guessing  is  the  purpose  of 
the  ioo,ooo-hp  plant  contracted  for  by  the  Third  Avenue  Railroad 
Company,  an  account  of  which  may  be  found  in  another  column. 
The  lines  of  this  company  cannot  possibly  use  this  power;  in  fact, 
it  would  carry  about  all  the  electrical  loads  likely  to  exist  in  the 
Boroughs  of  Manhattan  and  the  Bronx  during  the  next  few  years. 
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Cartoons  on  the  Tei.ei'H     k  Situation  Rki'kodijced      o.\i  thk  New  York  "  Hekai.d." 


also  rushed  down  conduits  for  which  it  has  no  immediate  use,  and 
which  will  give  many  lines  of  unused  duct,  even  when  its  tracks 
arc    completely  eriuippcd    electrically.  ibly    along  Broadway, 

where  no  track  changes  have  been  made  or  announced  for  the  im- 
mediate future,  a  conduit  has  been  installed  under  the  yokes  at 
cither  side  of  the  track,  some  illuitrations  of  the  work  on  which 
arc  shown  hcrcwitW.  The  $2S,ooo,fjoo  company,  as  the  New  York 
Gas,  F-lcctric  I.iuhl,  Heat  &  Power  Company  has  come  to  be  called, 
the  former  name  being  somewhat  ishrjricr  than  the  lallcr,  is  re- 
ported to  have  gained  control  of  the  two  subway  companies,  name- 
ly, the  Kmpirc  City  Subway  Company,  which  controls  the  low-ten- 
sion, or  telegraph  and  telephone  subways,  and  has  itself  been  con- 
trolled heretofore  by  the  New  York  Telephone  Company,  and  the 
Consolidaltd  TtlcKraph  &  Electric  Subway  Company,  which  con- 
trols most  of  the  conduits  used  by  the  lighting  companies.    It  is 


The  only  possible  load  of  any  great  magnitude  not  now  provided 
for  is  the  electrical  driving  of  the  Manhattan  Elevated  Railroad, 
and  it  is  natural  to  surmise  that  part  of  this  great  power  may  be 
used  on  that  system.  The  whole  situation  promises  developments 
Rurpassing'anything  yel  known  in  the  direction  of  the  consolida- 
tion of  enormous  interests. 


An  Honor  Qrantcd  to  Professor  Uric  Gerard. 


I'rfifcssor  Eric  Gerard,  director  of  L'Instilut  Ivleclrotccliiiifiuc 
Monlcfiore,  University  of  Liege,  Belgium,  was  rccenlly  admitted  to 
the  Order  of  Leopold.  Professor  Gerard's  work  is  known  and  ap- 
preciated in  this  country,  particularly  tliroiiKli  his  works  which  have 
been  Iraublated,  notably  one  on  '  Electricity  and  Magnetism." 
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Centralized  Sources  of  Energy  in  Teleplione  Exchanges- 


BY    KEMPSTER   B.    MILLER. 

In  an  article  published  in  these  columns  nearly  three  years  ago* 
I  described  briefly  a  few  of  the  methods  for  supplying  current  to 
the  transmitters  at  the  subscribers'  stations  from  a  source  of  cur- 
rent at  the  central  ofhce.  Since  the  time  of  writing  that  article  a 
great  development  has  taken  place  in  this  line  of  work,  resulting  in 
the  centralization  of  not  only  transmitting  batteries  but  also  of 
the  calling  current  sources,  thus  removing  from  the  subscriber's 
station  all  generators  for  whatever  purpose. 

The  scope  of  this  article  includes  the  centralization  of  both  call- 
ing and  talking  batteries.  Some  of  the  matter  contained  in  the 
former  article  will  be  treated  of  in  this  one  in  order  to  preserve 
clearness  and  continuity  as  well  as  to  throw  the  light  of  more 
recent  experience  upon  the  comparatively  old  systems. 

As  stated  in  the  previous  article,  the  advantages  to  be  derived 
from  such  a  complete  centralization  of  energy  sources  are  great 
and  nupierous.  The  electrical  efliciency  of  the  plant  is  greatly 
increased  by  having  a  few  large  units  in  operation  practically  all 
of  the  time  instead  of  a  multitude  of  small  units  in  operation  but  a 
small  portion  of  the  time.  The  amount  of  idle  capital  represented 
by  the  local  battery  and  the  calling  generators  is  rendered  nil,  no 
small  consideration  in  large  exchanges,  because  the  magneto  gen- 
erator is  in  itself  the  most  expensive  piece  of  apparatus  connected 
with  a  telephone  instrument  The  labor  of  visiting  subscribers' 
stations   in   order  to   repair  and  replenish   batteries   is   done   away 


mittcrs  were,  therefore,  forced  to  vary  the  resistance  of  the  com- 
plete circuit  formed  by  the  two  lines  in  order  to  produce  the  de- 
sired changes  in  current. 

A  system  embodying  the  same  ideas,  applied  to  a  switchboard 
of  more  modern  construction,  shown  in  Fig.  i,  was  devised  by 
Messrs.  C.  W.  Price  and  A.  Barrett.  In  this  a  transmitter  bat- 
tery, B,  was  connected  in  circuit  between  the  answering  and  call- 
ing plugs  t  and  t'  of  each  pair;  so  that  while  two  subscribers' 
lines— as,  for  instance,  i  and  2 — were  connected  by  means  of  these 
plugs  in  the  ordinary  manner,  the  current  from  the  battery  B 
would  flow  through  the  circuit  of  the  two  lines,  and  be  acted  upon 
by  the  transmitters,  as  already  described.  In  this  system,  probably 
in  order  to  reduce  the  line  resistance,  the  receivers  R  and  R'  at  the 
subscribers'  stations  S  and  S'  were  connected  in  the  secondary  cir- 
cuits of  induction  coils  C  and  C,  the  primaries  of  which  were  di- 
rectly in  the  line  circuit.  A  better  way  to  have  accomplished  the 
reduction  of  the  line  resistance  would  have  been  to  wind  the  re- 
ceiver coils  to  a  low  resistance  and  include  them  directly  in  the 
line  circuit.  This  system  and  that  of  Anders  required  a  separate 
transmitter  battery  for  each  pair  of  plugs  and  cords,  an  obvious 
disadvantage. 

A  system  devised  by  Chichester  A.  Bell  in  1886  contained  the 
germs  of  some  successful  later  systems,  and  was,  I  believe,  the 
first  to  use  one  common  battery  for  the  simultanecus  excitation  of 
a  large  number  of  transmitters.  The  principles  upon  which  this 
system  was  based  are  shown  in  Figs.  2  and  3,  in  which  B  is  a  bat- 
tery described  as  having  high  e.  m.  f.  and  low  internal  resistance. 


Views  of  the  Laving  of  the  Conduits  in  Broadway. 


with.  The  subscribers'  sets  are  made  neater  and  more  compact. 
The  labor  on  the  part  of  subscribers  to  obtain  a  connection  or  dis- 
connection is  reduced  to  a  minimum.  Lastly,  no  freezing  of  the 
local  batteries  occurs;  there  is  no  spilling  of  acids  or  other  chem- 
icals, and  no  corrosion  of  various  parts  by  the  fumes  therefrom. 

Naturally  the  first  attempt  in  this  line  of  work  was  to  place 
transmitter  batteries  at  the  central  oflice  and  directly  in  series  with 
the  line  wires  and  talking  instruments.  This  was  in  the  days  when 
grounded  circuits  were  considered  the  proper  thing,  and  the  solu- 
tion of  the  problem  involved  merely  the  placing  of  the  battery  in 
the  cord  circuit  or  in  the  temporary  connecting  loop  used  to  com- 
plete the  circuit  between  two  subscribers. 

In  1881  George  L.  Anders  invented  a  system  in  which  the 
transmitter  batterieS  were  placed  in  the  loop  used  to  connect  two 
lines  at  the  central  office.  The  switchboard  was  of  the  old  cross- 
bar type,  wherein  the  subscribers'  lines  terminated  in  vcrtfcal  con- 
ducting bars.  Across  the  faces  of  these  bars  extended  a  series  of 
horizontal  bars  arranged  in  pairs,  the  bars  in  each  pair  being  con- 
nected in  each  case  through  a  battery  and  a  single  stroke  bell.  • 
The  connection  between  any  two  subscribers  was  made  by  con- 
necting the  vertical  bar  of  one  of  them  with  one  of  the  horizontal 
bars  and  the  vertical  bar  of  the  other  subscriber  with  the  other 
horizontal  bar  of  the  same  pair,  the  connection  between  the  bars 
being  made  in  each  case  by  a  metallic  plug  inserted  at  their  inter- 
secting points.  The  transmitter  was  of  the  Hunnings  type,  con- 
nected in  series  with  the  receiver  in  the  line  wire  at  each  sub- 
scriber's station.  The  transmitter  battery  was  thus  included 
serially  in  the  circuit  of  any  two  connected  lines,  and  the  trans- 

*See  Tbs  Electbical  Woxlo,  January  11,  1896,  page  51. 


In  the  circuit  connected,  as  in  Fig.  2,  changes  in  the  resistance  of 
the  transmitter  E  at  one  station  will  produce  no  eflfect  in  the  re- 
ceiver D'  at  the  other  station,  because  all  such  fluctuations  will  be 
short  circuited  through  the  short  wire  d  and  the  low  resistance 
battery,  and  will  not,  therefore,  pass  through  the  comparatively 
high  resistance  circuit,  including  the  line  wire  a,  transmitter  and 
recei\er  D  and  D'.  In  Fig.  3,  however,  where  a  resistance,  R,  is 
interposed  in  the  short  wire  d  the  conditions  are  changed,  and 
while  the  battery  D  supplies  current  to  both  stations  on  the  lines 
a  and  a',  through  the  resistance  7?,  the  fluctuations  due  to  one  of  the 
transmitters,  say  that  at  E,  will  produce  changes  in  potential  at 
the  point  b,  which  changes  in  potential  will  affect  the  current  flow- 
ing in  line 'wire  a,  because  of  the  high  resistance -i?,  which  takes 
the  place  of  the  short  circuit  in  the  former  case.  The  operation  of 
either  transmitter  D  or  E  in  Fig.  3  will,  therefore,  produce  effects 
in  the  receivers  of  both  lines.  These  principles  are  further  exem- 
plified in  Fig.  4,  in  which  the  two  lines  a  and  o'  are  so  arranged 
as  to  be  in  communication,  as  also  are  the  other  pairs  of  lines,  6 
and  b',  c  and  c',  etc.  By  virtue  of  the  high  resistance  coils  R,  R', 
etc.,  the  conversations  being  carried  on  on  any  pair  of  lines  pro- 
duce no  effect  on  any  other  pair,  because  but  a  small  portion  of 
the  current  changes  set  up  by  any  transmitter  will  find  its  way 
through  the  high  resistance  coil,  and  what  portion  does  pass 
through  will  be  short  circuited  to  ground  through  the  common 
battery  B. 

This  idea  was  applied  to  on?  of  the  old  cross-bar  switchboards, 
which  will  not  be  here  described,  as  it  contained  nothing  whatever 
of  practical  value   save  the  principles  already  pointed  out. 

A  similar  idea  was,  however,  applied  in  1890  by  Mr.  Anthony  C. 
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White,  the  inventor  of  the  world-famous  solid-back  transmitter,  to 
a  complete  metallic  circuit  exchange.  This  system  is  shown  in 
Fig.  5,  where  four  metallic  circuit  lines,  L,  L",  L'  and  L*,  are  shown 
connected  to  jacks,  7,  and  drops,  Z,  on  a  switchboard.  The  bat- 
tery B  is  of  low  resistance,  and  is  included  in  one  side  of  the  cord 
circuit  of  th"e  various  pairs  of  metallic  circuit  plugs  P  and  P".  The 
lines  L  and  L"  are  shown  connected  by  means  of  one  pair  of  plugs, 
one  side  of  the  cord  circuit  of  which  is  formed  by  the  conductors 
9  and  ID,  which  include  between  them  the  battery  B,  the  other  side 
of  the  same  coid  circuit  being  formed  by  the  wire  n.  It  will  thus 
be  seen  that  the  battery  B  supplies  current  to  the  transmitters  at  the 
two  stations  thus  connected,  and  if  the  other  pair  of  plugs  />  and  />" 
were  used  to  connect  another  pair  of  lines,  L'  and  L*.  the  circuit 
of  these  two  lines  would  be  in  multiple  with  those  of  the  first  two. 
Fluctuations  in  current  set  up  by  the  transmitter  in  line  L  pass 
through  wire  n  to  one  side  of  the  line  U,  then  through  the  instru- 
ments on  that  line  and  through  the  wire  10  to  one  terminal  of  the 
battery.  Here  these  fluctuations  might  pass  by  means  of  the  wire 
II.  and  the  second  pair  of  plugs,  p  and  />",  to  the  circuit  of  the  lines 
L'  and  V,  were  it  not  for  the  fact  that  these  lines  possess  a  very 
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high  resistance  in  comparison  with  the  resislaiuc  mi  iIm-  iiniicrj 
H,  and  lhcrcf<irc  an  inappreciable  amount  of  the  lluctiialiun  of  cur- 
rent in  any  f»ne  pair  of  lines  passes  to  the  circuit  of  any  other  pair 
o(  lines,  bccairsc  these  Ihictnations  arc  alway.s  short  circuiletl  by 
the  low  resistance  battery  It  may  ijc  said  here  that  unless  the  re- 
siviancc  of  the  lialtcry  U  is  extremely  small,  and  unless  the  leads 
10  and  II,  9  and  12,  from  the  various  phiRs  to  the  battery  are  run 
M-paralcly  to  the  terminals  of  U,  cross  talk  will  result  to  a  troublc- 
»omc  extent.  The  mJAlakc  is  often  made  in  bundiinK  all  the  leads 
such  as  10  and  11  leadinK  from  one  side  of  ihc  battery  with  the 
idea  that,  inasmuch  as  they  arc  connected  at  the  lialti-ry,  il  will  do 
no  harm  to  re-coi:  •,!  v  feel  away  from  tin-  bal- 

Irry.    The  man  v  ,    lo  fiml  that  he  has  nia<le  an 

error  without  litii.H  .il>K  i<>  L.tali  ils  cause.  If  the  point  n  at 
which  wire*  10  and  11  are  joined  were  moved  lo  a  distance  of,  say. 
.so  feet  away  from  the  battery,  the  rcsisianre  of  the  wire  belwern 
the  i...;ti!  ,1  and  the  hallery  wotdd  then  perform  a  similar  function 
t"  ■  'u-e  K  in  Firs.  .1  and  4.  ami  wmdd  serve  lo  sliinil  a . 

P"';    ■■ .1   rnrrenl  Itiicliialions  lakinx  place  in  the  circuit  of  /.,, 


V  into  the  circuit  of  U  and  L'. 


This  same  principle  is  made  use  of  in  the  common  battery  ar- 
rangement for  supplying  current  to  the  operators'  transmitters  in 
central  offices,  which  is  shown  in  Fig.  6.  Tliis  system  was  devised 
by  Jlr.  J.  J.  Carty,  chief  engineer  of  the  New  York  Telephone 
Company,  and  is  now  widely  used  in  central  offices  of  the  .American 
Bell  Telephone  Company  throughout  the  country.  In  this  a  and  h 
are  two  low  resistance  storage  cells,  pjaced  in  multiple  so  as  to 
make  their  joint  resistance  still  lower.  The  primary  circuits  of  the 
operators'  sets,  each  including  a  transmitter,  e,  c\r.  etc.,  and  tne 
primary  winding  h,  h\  Ir,  etc.,  of  their  respective  induction  coils, 
are  connected  in  multiple  between  the  two  heavy  bus  bars  c  and  d 
leading  from  the  terminals  of  the  battery.  If  the  resistance  of  the 
battery  is  very  low,  and  the  bus  bars  are  extremely  heavy  and 
short,  no  cross  talk  will  be  noticed  between  the  various  operators' 
sets,  because  the  resistance  of  the  battery  and  bus  bars  is  so  low  in 
comparison  with  that  of  the  dififerent  transmitter  circuits  that  the 
drop  of  potential  due  to  the  battery  resistance  will  be  inappreciable, 
and  therefore  a  fluctuation  in  the  instance  of  one  of  the  transmitters 
will  cause  no  clrange  in  the  potential  at  the  battery  terminals.  This 
is  an  important  phenomenon  in  common  battery  work,  and  should 
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ilureiiire    be    lhnri>uj.;hly    understood.       It    may    be    more     readily 
L'rasped  by  a  si?nple  application   of   Ohm's  law. 

Let  /I'l  represent  the  joint  resistance  of  the  transniillers:  that  is, 
of  the  i)alh  from  one  bus  bar  tliroU)j:h  the  several  Iransniitler  cir- 
cuits ill  multiple  to  the  other  bus  bar. 

Let  A'li  represent  the  resistance  of  ih<-  b.illiry  and  bus  bars,  and 
A'  the  total  resistance  of  the  circuit. 

Let  /;■  represent  the  total  e.  m.  f.  nl  the  ballery.  ami  c  the  ililTii 
cncc  of  potential  at  the  bus  bars. 

Then  A"       A",  +  A'l' 

l!y  fJhin's  liw  the  ciurcnl   is 

C  --.  /i/A'  =  e/Rx 

Solving  for  /•  we  obliiin  : 

<r  =  /•.•  A*, /A'  =  E  Ky/Ky  +  A''- 
l''i>r  a  condition  of  no  iiUerf<'rence  between  the  circuilsil  is  cUarlh.il 
r,  the  difTerenre  of  potential  between  the  bus  bars,  must  be  oonsl.inl 
I''roin  this  it  follows  ih.it  the  latioA'i/A'i  +  A"''  nuist  remain  coiistaul 
since  /:,  the  lotal-e.  ni.  f.  of  the  ballery,  is  niuhaiiKiuK'  When  the 
lesislanec  of  any  Iransmilter  circuit  is  v.irieil  by  the  operation  of 
ils  transmillcr,  the  resistance  A'l    will  also  be  varied,  and  in  order 
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for  the  ratio /?t//i't  +  A''' to  remain  conslaiU  during  thcic  variations 
j^ti   must  be  infinitely  small. 

Of  course  it  is  impossible  in  practice  to  obtain  a  battery  witb  an 
internal  resistance  equal  to  zero,  but  a  150-amperc  hour  cell  in  good 
condition  will  give  a  sutlicicntly  close  approximation  lor  prac- 
tical purposes. 

In  actually  installing  a  system  of  this  kind  it  is  well  to  run  the 
individual  wires  of  the  transmitter  circuits  directly  to  the  terminals 
of  the  storage  battery,  thus  practically  eliminating  all  resistance 
due  to  bus  bars.  I  had  an  intimate  acquaintance  with  a  case  where 
serious  cross  talk  occurred  under  the  following  conditions.  The 
battery  was  a  single  200-ampcre-hour  cell  of  the  American  type, 
and  there  were  ten  transmitters,  each  having  a  resistance  of  about 
10  ohms,  the  resistance  of  the  primary  coils  being  in  each  case 
0.38  ohm.  The  bus  bars  were  each  7  feet  long  and  each  composed 
of  two  No.  6  B.  &  S.  gauge  copper  wires  in  parallel.  Serious 
cross  talk  existed,  and  was  only  removed  when  the  bus  bars  were 
made  of  000  trolley  wire    18  inches  long. 

In  1882  and  1893  Mr.  John  S.  Stone  devised  several  common 
generator  systems,  which  are  worthy  of  interest.  The  one  d- 
lustrated— in  principle  only— in  Fig.  7  is  adapted  for  "house"  or 
"intercommunicating"  systems,  and  depends  for  its  action  on  the 
placing  of  a  coil  having  high  impedance  and  comparatively  low 
resistance  m  series  with  the  common  generator,  and  in  multiple 
with  the  several  stations  to  be  in  communication.     Thus  in  Fig.  7 


Each  of  the  telephone  circuits,  a,  c  and  d,  is  permanently  con- 
nected by  paired  conductors,  a-,  c-  or  d^,  extending  througli  the 
retardation  coils  R,  K'  or  7?"  to  the  mains  //  and  B  of  the  common 
generator  S,  in  this  case  a  dynamo  machine.  In  the  figure  stations 
/;  and  F  are  shown  in  communication  over  the  circuit  c.  The  re- 
tardation coils  serve  to  individualize  the  separate  circuits,  and  con- 
fine lluctuations  due  to  the  sound  waves  in  each  case  to  the  cir- 
cuit in  which  they  are  intended  to  exist. 

The  system  just  described,  while  admirably  adapted  to  the  pur- 
poses set  forth,  was  not  well  adapted  to  ordinary  exchange  sys- 
tems. Fig.  9,  however,  shows  a  modification  of  it,  by  which  various 
subscribers'  lines,  radiating  from  a  central  office,  might  be  con- 
nected through  a  common  generator  without  interference..  In 
this  the  generator  is  connected  in  a  common  branch  across  the 
circui:  of  all  subscribers,  and  a  retardation  coil,  R,  R',  R',  R'.  is 
placed  in  each  subscriber's  circuit,  so  as  to  be  in  series  with  the 
common  generator  and  the  talking  apparatus  of  that  particular 
circuit.  All  subscribers'  circuits,  however,  form  multiple  brandies 
of  the  generator  circuit.  The  generator  5  is  included  alone  be- 
tween the  two  points  y  and  z,  the  retardation  coils  being  in 
each  case  in  the  line  circuits  between  the  points  y  or  s 
and  the  subscribers'  station.  In  order  to  connect  two  sub- 
scribers' circuits  for  communication  the  two  retardation  coils 
of  those  two  circuits  are  bridged  across  by  a  conducting  wire. 
^.    extending   between   the    points   K'   and   x.    on    the    wires    n    and 
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the  battery  5'  is  placed  in  series  with  the  retardation  coil  R.  To 
the  terminals  31  and  z,  which  include  between  them  the  battery 
and  retardation  coil,  are  connected  the  terminals  of  the  various 
telephone  circuits.  The  retardation  coil  is  used  to  bring  about  the 
very  conditions  which  Carty  and  others  tried  to  avoid.  They  are 
used  to  prevent  the  fluctuations  in  current,  due  to  the  transmitters, 
from  passing  through  the  generator,  thus  confining  them  to  the 
line  circuits,  and  also  to  prevent  the  fluctuations  in  generator  cur- 
rent from  passing  to  the  lines.  By  this  means  it  is  said  that  a 
dynamo  may  be  employed  instead  of  the  battery  S,  the  impedance 
coil  effectually  blocking  the  way  of  the  troublesome  fluctuations  al- 
ways present  in  the  current  from  dynamo  machines. 

Of  course  in  the  arrangement  slvown  in  Fig.  7  all  of  the  fire 
telephone  stations  would  be  in  communication  at  once,  so  that 
fluctuations  set  up  in  the  current  by  one  transmitter  would  aflfect 
the  receivers  at  all  the  stations.  In  applying  this  principle  to  a 
house  system  several  independent  talking  circuits,  a.  c  and  d,  arc 
provided  as  shown  in  Fig.  8.  Each  of  these  circuits  runs  through 
all  I  if  the  sub-stations,  D,  E.  P,  C,  and  is  provided  at  each  sta- 
liiin  with  springjacks,  ;',  serially  connected  to  enable  any  two  sta- 
linn^  to  introduce  their  respective  apparatus  into  any  desired  circuit 
for  communication.  At  each  of  the  stations  the'  telephone  ap- 
paratus is  for  this  purpose  arranged  in  a  loop.  h.  having  a  terminal 
lop  pIuK.  h  adapted  for  insertion  in  the  jacks,  /. 


b.  respectively,  of  the  stations  H  and  /.  This  puts  these  two 
stations  into  communicative  relation  with  each  other;  for  it  will 
be  seen  that  no  impedance  coils  are  included  in  the  talking  cir- 
cuits between  them.  In  order  to  reach  the  two  stations,  however, 
current  from  generator  6"  must  pass  through  the  two  coils  R  and 
R-  in  multiple,  and  thus  the  fluctuations  of  the  generator  current 
are  weeded  out.  .\gain,  the  fluctuations  set  up  in  the  circuit  of  the 
two  lines  a  and  b,  while  perfectly  free  to  pass  through  these  two 
particular  lines,  cannot  find  a  path  to  any  other  lines,  as,  for  in- 
stance, c  or  d,  without  passing  through  the  retardation  coils  A'  and 
R\  and  also  R'  and  R'. 

This  latter  system  is  certainly  ingenious,  and  coming,  as  it  does, 
from  one  of  our  best  telephone  engineers,  is  well  worthy  of  con- 
sideration. It  has  not,  however,  I  believe,  coine  into  extended  use. 
I>ecause  of  another  system  better  adapted  for  universal  service, 
which  will  be  described  later  in  this  series. 

So  far  only  those  systems  in  which  the  source  of  current  is  in- 
cluded directly  in  the  circuit  of  the  subscribers'  lines  have  been 
considered.  It  will  be  noticed  that  in  this  line  of  telephone  work, 
as  in  almost  every  other  line,  the  tendency  Iwis  been  from  the 
scries  method  of  connection  to  the  multiple.  This  same  ten<lency 
has  been  especially  marked  in  the  construction  of  multiple  switch- 
boards, and  also  in  the  arrangement  of  instruments  on  party  lines. 
(To  be  continued.) 
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The  Converter— II. 


BY   C     P.    STEINMETZ. 
6.    WATTLESS   CURRENTS  AND   COMPOUNDING. 

I  OR  the  reason  that  the  polariza- 
tion due  to  the  alternating  en- 
ergy current  of  the  machine 
motor  is  in  quadrature  ahead  of 
the  field  magnetization,  the  po- 
larization or  magnetizing  effect 
of  the  lagging  component,  of 
alternating  current  is  in  phase 
with,  and  that  of  the  leading 
component  of  alternating  cur- 
rent in  opposition  to,  the  field 
magnetization.  That  is,  in  the 
converter  no  magnetic  distor- 
tion-exists, and  no  armature  re- 
action at  all  if  the  current  is 
in  phase  with  the  impressed 
e.  m.  f.,  while  the  armature  re- 
action is  demagnetizing  with  a 
leading  and  magnetizing  with  a  lagging  current. 

Thus,  if  the  alternating  current  is  lagging,  the  field  excitation  at 
the  same  impressed  e.  m.  f.  has  to  be  lower,  and  if  the  alternating 
current  is  leading  the  field  excitation  has  to  be  higher  than  required 
with  the  alternating  current  in  phase  with  the  e.  m.  f.  Inversely, 
by  raising  the  field  excitation  a  leading  current  or  by  lowering  it  a 
lagging  curent  can  be  produced  in  a  converter  (as  well  as  in  a  syn- 
chronous motor). 

Since  the  alternating  current  can  be  made  magnetizing  or  demag- 
netizing according  to  the  field  excitation,  at  constant  impressed  al- 
ternating voltage  the  field  excitation  of  the  converter  can  be  varied 
through  a  wide  range  without  noticeably  affecting  the  voltage  at  the 
commutator  brushes,  and  in  converters  o!  high  armature  reaction 
and  relatively  weak  field  full  load  and  overload  can  be  carried  by  the 
machine  without  any  field  excitation  whatever,  that  is,  by  exciting 
the  field  by  armature  reaction  by  the  lagging  alternating  current. 

Such  converters  without  field  excitation— or  "reaction  converters" 
—must  always  run  with  more  or  less  lagging  current,  that  is,  give 
the  same  reaction  on  the  line  as  induction  motors,  which,  as  known, 
are  far  more  objectionable  than  synchronous  motors  in  their  re- 
action on  the  alternating  system. 

Inversely,  however,  at  constant  impressed  alternating  voltage  the 
continuous-current  voltage  of  a  converter  cannot  be  varied  by  vary- 
ing the  field  excitation  (except  by  the  very  small  amount  due  to 
the  change  of  the  ratio  of  conversion),  but  a  change  of  field  excita- 
tion merely  produces  wattless  currents,  lagging  or  magnetizing 
with  a  decrease,  leading  or  demagnetizing  with  an  increase  of  field 
excitation. 

Thus,  to  vary  the  continuous-current  voltage  of  a  converter  the 
impressed  alternating  voltage  has  to  be  varied.  This  can  be  done 
cither  by  a  potential  regulator  or  compensator,  that  is,  a  transformer 
of  variable  ratio  of  transformation,  or  by  the  effect  of  wattless  cur- 
rents on  self-induction.  The  latter  method  is  especially  suited  for 
converters,  due  to  their  ability  of  producing  wattless  currents  by 
change  of  field  excitation. 

The  c.  m.  f.  of  self-induction  lags  90°  behind  the  current.  Thus, 
if  the  current  is  lagging  90°  behind  the  impressed  c.  m.  f.,  the  e.  m.  f. 
of  self-induction  is  180"  behind,  or  in  opposition  to  the  impressed 
e.  m.  f.,  and  thus  reduces  it.  If  the  current  is  90°  ahead  of  the  c.  m.  f., 
the  c.  m.  f.  of  sclf-induclion  is  in  phase  with  the  impressed  c.  m.  f., 
and  thus  adds  itself  thereto  and  raises  it. 

Thus,  if  self  induction  is  inserted  into  the  lines  between  converter 
and  conslant-potcntial  generator,  and  a  wattless  lagging  current  is 
produced  by  the  converter  by  a  decrease  of  its  field  excitation,  the 
e.  m.  f.  oi  (elf  induction  of  this  lagging  current  in  the  line  lowers 
the  alternating  impressed  voltage  at  the  converter,  and  thus  its  con- 
tinuous-current voltnKC.and  if  a  wattless  leading  current  is  produced 
by  the  convcrlcr  by  an  increase  of  its  field  excitation,  the  c.  m.  f.  of 
self-induction  t,i  this  leading  current  raises  the  impressed  alternating 
voltage  at  Ihe  converter  and  thus  its  conlinuous-currcnl  voltage. 

In  this  manner  by  scll-indiirtion  in  the  lines  IcndinK  to  the  con- 
verter its  voltaKe  can  be  varird  by  a  change  of  field  excitation,  or  in- 
versely iij  voltage  maintained  constant  at  constant  generator  voltage 
or  even  constant  generator  excitation  with  increasing  load,  and  thui 
increasing  resistance  drop  in  the  line;  or  the  voltage  can  even  be 


increased  with  increasing  load;  that  is,  the  system  can  be  overcom- 
pounded. 

The  change  of  field  excitation  of  the  converter  with  changes  of 
load  can  be  made  automatic  by  the  combination  of  shunt  and  series 
field,  and  in  this  manner  a  converter  can  be  compounded  or  even 
overcompounded  as  can  a  direct-current  generator.  While  the 
effect  is  the  same,  the  action  is  different,  and  the  compounding  takes 
place,  not  in  the  machine  as  with  a  direct-current  generator,  but 
in  the  alternating  lines  leading  to  the  machine,  in  which  self-induc- 
tion becomes  essential. 

7.    STARTING.  , 

The  polyphase  converter  is  self-starting  from  rest,  that  is,  when 
connected  across  the  polyphase  circuit  it  starts,  accelerates  and 
runs  up  to  complete  synchronism.  The  e.  m.  f.  between  the  commu- 
tator brushes  is  alternating  in  starting,  with  the  frequency  of  slip 
below  sj'nchronism.  Thus  a  continuous-current  voltmeter  or  incan- 
descent lamps  connected  across  the  commutator  brushes  indicate  by 
their  beats  the  approach  of  the  converter  to  synchronism.  When 
starting,  the  field  circuit  of  the  converter  has  to  be  opened,  or  at 
least  greatly  weakened.  The  starting  of  the  polyphase  converter  is 
essentially  a  hysteresis  effect,  and  entirely  so  in  machines  with  lam- 
inated field  poles,  while  in  machines  with  solid  magnet  poles,  in- 
duced currents  in  the  latter  contribute  to  the  starting  torque  due  to 
their  demagnetizing  effect.  The  torque  is  produced  by  the  attrac- 
tion between  the  alternating  currents  of  the  successive  phases  upon 
the  remanent  magnetism  or  induced  currents  produced  by  the  pre- 
ceding phase.  It  necessarily  is  comparatively  weak,  and  from  full 
load  to  twice  full  load  current  to  required  to  start  from  rest  without 
load.     Obviously,  the  single-phase  converter  is  not  self-starting. 

In  the  moment  of  starting,  the  field  circuit  of  the  converter  is  in 
the  position  of  a  secondary  to  the  armature  circuit  as  primary,  and 
since  in  general  the  number  of  field  turns  is  very  much  larger  than 
the  number  of  armature  turns,  excessive  e.  m.  fs.  may  be  induced  in 
the  field,  reaching  frequently  4000  to  6000  volts,  which  have  to  be 
taken  care  of  by  some  means.  As  soon  as  synchronism  is  reached, 
which  usually  takes  from  a  few  seconds  to  a  minute  or  more,  the 
field  circuit  is  closed  and  the  load  put  on  the  converter.  Obviously, 
while  starting,  the  continuous-current  side  of  the  converter  must  be 
open  circuited,  since  the  e.  m.  f.  between  commutator  brushes  is  al- 
ternating until  synchronism  is  reached. 

When  starting  from  the  alternating  side,  the  converter  can  drop  into 
synchronism  at  either  polarity,  but  its  polarity  can  be  reversed  by 
exciting  the  field  in  the  riglit  direction  by  some  outside  source, 
as  another  converter,  etc. 

Since  when  starting  from  the  alternating  side  the  con- 
verter requires  a  very  large  and,  at  that,  lagging  current,  it 
is  preferable  wherever  feasible  to  start  it  from  the  continuous- 
current  side  as  a  direct-current  motor.  This  can  be  done 
when  connected  to  storage  battery  or  direct-current  generator. 
When  feeding  into  a  continuous-current  system  together  with  other 
converters  or  converter  stations,  all  but  the  first  converter  can  be 
started  from  the  continuous-current  side  by  means  of  rheostats  in- 
serted into  the  armature  circuit. 

8.    INVERTED   CONVERTERS. 

Converters  may  be  used  to  change  either  from  alternating  to 
continuous  current  or  as  "inverted  converters"  from  continuous  to 
alternating  current. 

While  the  former  use  is  by  far  the  more  frequent,  sometimes  in- 
verted converters  are  desirable.  Thus,  in  low-tension  continuous- 
current  systems  an  outlying  district  may  be  supplied  by  converting 
from  continuous  to  alternating,  transmitting  as  alternating  and  then 
reconverting  to  continuous  current.  Or  in  a  station  containing  con- 
tinuous-current generators  for  short  distance  supply,  and  alter- 
nators for  long-distance  supply,  the  converter  may  be  used  as  the 
connecting  link  to  shift  the  load  from  the  continuous  to  the  alternat- 
ing generators  or  inversely,  and  thus  be  operated  either  way,  accord- 
ing to  the  dislrihiilion  of  loa<I  on  the  system. 

When  convening  from  alternating  to  contiiiuons  current.  Ihe 
speed  of  the  converter  is  rigidly  fixed  by  the  frequency,  and  cannot 
be  varied  by  its  field  excitation,  the  variation  of  the  latter  mrrcly 
changinK  the  phase  relation  of  the  alternating  current. 

When  converting,  however,  from  continuous  to  altcrnaliiiK  <'ur 
rent  with  no  other  source  of  alternating  current — that  is  not  run- 
ning in  multiple    with  engine    or    turbine-driven    alternating-cur- 
rent generators — the  speed  of  the  converter  as  a  continuous-current 
motor  depends  upon   the  field  strength,  and  thus  increases  with 
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decreasing,  and  decreases  with  increasing  field  strength.  As  an 
alternating-current  generator,  however,  the  field  strength  depends 
upon  the  intensity  and  phase  relation  of  the  alternating  current, 
lagging  current  reducing  the  field  strength,  and  thus  increasing 
speed  and  frequency,  and  leading  current  increasing  the  field 
strength  and  thus  decreasing  speed  and  frequency. 

Thus,  if  a  load  of  lagging  current  is  put  on  an  inverted  con- 
verter, as  for  instance  by  starting  a  converter  therefrom  from  the 
alternating  side,  the  demagnetizing  effect  of  the  alternating  cur- 
rent reduces  the  field  strength  and  causes  the  converter  to  in- 
crease in  speed  and  frequency.  An  increase  of  frequency,  however, 
may  increase  the  lag  of  the  current  and  thus  its  demagnetizing  ef- 
fect, and  thereby  still  further  increase  the  speed,  so  that  the  ac- 
celeration may  become  so  rapid  as  to  be  beyond  control  by  the 
field  rheostat  and  endanger  the  machine.  Hence,  inverted  con- 
verters have  to  be  carefully  watched,  especially  when  starting 
other  converters  from  them,  and  some  absolutely  positive  device  is 
necessary  to  cut  the  inverted  converters  off  the  circuit  entirely  as 
soon  as  its  speed  exceeds  the  danger  limit. 

This  danger  of  racing  does  not  exist  if  the  inverted  converter 
operates  in  parallel  with  alternating  generators,  provided  that  the 
latter  and  their  prime  movers  are  of  such  size  that  they  cannot  be 
carried  away  in  speed  by  the  converter.  In  an  inverted  converter 
running  in  parallel  with  alternators,  the  speed  is  not  changed  by 
the  field  excitation,  but  a  change  of  the  latter  merely  changes  the 
phase  relation  of  the  alternating  current  supplied  by  the  converter. 
That  is,  the  converter  receives  power  from  the  continuous-current 
system  and  supplies  power  into  the  alternating  system,  but  at  the 
same  time  receives  wattless  current  from  the  alternating  system, 
lagging  at  under-excitation,  leading  at  over-excitation;  and  can 
in  the  same  way  as  an  ordinary  converter  or  synchronous  motor 
be  used  to  compensate  for  wattless  currents  in  other  parts  of  the 
alternating  system. 

9.    DOUBLE-CURRENT    GENERATORS. 

Similar  in  appearance  to  the  converter,  which  changes  from  al- 
ternating to  continuous  current,  and  to  the  inverted  converter, 
which  changes  from  continuous  to  alternating  current,  is  the 
double-current  generator,  that  is  a  tjiachine  driven  by  mechanical 
power  and  producing  continuous  current  as  well  as  alternating 
current  from  the  same  armature,  which  is  connected  to  commuta- 
tor and  collector  rings  in  the  same  way  as  in  the  converter. 

Obviously  the  use  of  the  double-current  generator  is  limited  to 
those  sizes  and  speeds  at  which  a  good  continuous-current  gen- 
erator can  be  built  with  the  same  number  of  poles  as  a  good  al- 
ternator. 

The  essential  difference  between  a  double-current  generator  and 
a  converter  is,  however,  that  in  the  former  the  direct  current  and 
the  alternating  current  are  not  in  opposition,  as  in  the  latter,  but  in 
the  same  direction,  and  the  resultant  armature  polarization  is  thus 
the  sum  of  the  armature  polarization  of  the  continuous  and  of  the 
alternating  current. 

Since  at  the  same  output  and  the  same  field  strength,  the  arma- 
ture polarization  of  the  continuous  current  and  that  of  the  alter- 
nating current  is  the  same,  it  follows  that  the  resultant  armature 
polarization  of  the  double-current  generator  is  proportional  to  the 
load,  regardless  in  which  proportion  this  load  is  distributed  between 
the  alternating  and  continuous-current  side. 

The  heating  of  the  armature  due  to  its  resistance  depends  upon 
the  sum  of  the  two  currents,  that  is  upon  the  total  load  on  the 
machine.  Hence,  the  output  of  the  double-current  generator  is 
limited  by  the  current  heating  of,  the  armature  and  by  the  field 
distortion  due  to  the  armature  reaction,  in  the  same  way  as  in 
a  direct-current  generator  or  alternator,  and  consequently  is  much 
less  than  that  of  a  converter. 

In  double-current  generators,  due  to  the  existence  of  armature 
reaction  and  consequent  distortion,  the  commutator  brushes  are 
more  or  less  shifted  against  the  neutral,  and  the  direction  of  the 
continuous-current  armature  polarization  is  thus  shifted  against  the 
neutral  by  the  same  angle  as  the  brushes.  The  direction  of  the  alter- 
nating-current armature  polarization,  however,  is  shifted  against  the 
neutral  by  the  angle  of  phase  displacement  of  the  alternating  cur- 
rent. In  consequence  thereof  the  reactions  upon  the  field  of  the 
two  parts  of  the  armature  polarization,  that  due  to  the  continuous 
current  and  that  due  to  the  alternating  current,  are  usually  different 
in  magnitude,  although  approximately  in  the  same  direction. 

The  reaction  en  the  field  of  the  continuous-current  load  can  be 
overcome  by  a  series  field.    The  reaction  of  the  alternating-current 


load  on  the  field  when  feeding  converters,  or  synchronous  mo- 
tors, can  be  compensated  for  by  a  cliange  of  phase  relation  by 
means  of  a  series  field  on  the  converter,  or  motor,  with  self-induc- 
tion in  the  alternating  lines.  Thus  a  double-current  generator  feed- 
ing converters  on  the  alternating  side  can  be  considered  as  a  di- 
rect-current generator,  in  which  a  part  of  the  commutator,  with  a 
corresponding  part  of  the  series  field,  is  separated  from  the  gen- 
erator and  located  at  a  distance,  connected  by  alternating  leads  to 
the  generator. 

Obviously  automatic  compounding  of  a  double-current  genera- 
tor is  feasible  only  if  the  phase  relation  of  the  alternating  current 
changes  from  lag  at  no  load  to  lead  at  load  in  the  same  way  as 
produced  by  a  compounded  converter.  Otherwise  rheostatic  control 
of  the  generator  is  necessary.  This  is,  for  instance,  the  case  if  the 
voltage  of  the  double-current  generator  has  to  be  varied  to  suit 
the  conditions  of  its  continuous-current  load,  and  the  voltage  of 
the  converter  at  the  end  of  the  alternating  lines  varied  to  suit  the 
conditions  of  load  at  the  receiving  end  independently  of  the  voltage 
at  the  double-current  generator,  by  means  of  alternating  potential 
legulators  or  compensators. 

Compared  with  the  continuous-current  generator,  the  field  of  the 
double-current  generator  must  be  such  as  to  give  a  much  greater 
stability  of  voltage,  due  to  the  strong  demagnetizing  effect  which 
may  be  exerted  by  lagging  currents  on  the  alternating  side,  and 
may  cause  the  machine  to  lose  its  excitation  altogether.  For  this 
reason  it  is  preferable  to  separately  excite  double-current  gen- 
erators. 

10.    CONCLUSION. 

Of  the  types  of  machines,  converter,  inverted  converter,  and 
double-current  generator,  sundry  combinations  can  be  devised 
with  each  other  and  with  synchronous  motors,  alternators,  continu- 
ous-current motors  and  generators. 

Thus,  for  instance,  a  converter  can  be  used  to  supply  a  certain 
amount  of  mechanical  power  as  a'  synchronous  motor.  In  this 
case  the  alternating  current  is  increased  beyond  the  value  corre 
sponding  to  the  continuous  current,  by  the  amount  of  current 
giving  the  mechanical  power,  and  the  armature  reactions  do  not 
neutralize  each  other,  but  the  reaction  of  the  alternating  current 
exceeds  that  of  the  continuous  current  by  the  amount  correspond- 
ing to  the  mechanical  load.  In  the  same  way  the  current  heating 
of  the  armature  is  increased. 

An  inverted  converter  can  also  be  used  to  supply  some  mechani- 
cal power.  Either  arrangement,  however,  while  quite  feasible,  has 
the  disadvantage  of  interfering  with  automatic  control  of  voltage 
by  compounding. 

Double-current  generators  can  be  used  to  supply  more  power 
into  the  alternating  circuit  than  given  by  their  prime  mover,  by 
receiving  power  from  the  continuous-current  side.  In  this  case 
a  part  of  the  alternating  power  is  generated  from  mechanical  power 
and  the  other  converted  from  continuous-current  power,  and  the 
machine  combines  the  features  of  an  alternator  with  that  of  an  in- 
verted converter. 

Inversely,  when  supplying  continuous-current  power  and  re- 
ceiving mechanical  power  from  the  prime  mover  and  electric  power 
from  the  alternating  system,  the  double-current  generator  combines 
the  features  of  a  direct-current  generator  and  a  converter.  In 
either  case  the  armature  reaction,  etc.,  is  the  resultant  of  those  cor- 
responding to  the  two  types  of  machines  combined. 

Outside  the  scope  of  this  investigation  is  the  use  of  the  converter 
to  change  from  alternating  to  alternating  of  a  different  phase,  as, 
for  instance,  when  using  a  quarter-phase  converter  to  receive  power 
by  one  pair  of  its  collector  rings  from  a  single-phase  circuit,  and 
supplying  from  its  other  pair  of  collector  rings  the  other  phase  of 
a  quarter-phase  system  or  a  three-phase  converter  on  a  single-phase 
system,  supplying  the  third  wire  of  a  three-phase  system  from  its 
third  collector  ring. 


Use  of  Single-Phase  Motors. 


In  the  city  of  Frankfort-o.-M.,  in  Germany,  single-phase  motors 
with  an  aggregate  capacity  of  1400  horse-power  are  run  from  the 
town  lighting  mains. 


Studying  American  Telephone  Practice. 


Two  English  Post  OfRce  officials,  Mr.  Gavcy  and  Mr.  Cooper, 
of  London,  are  said  to  be  making  a  thorough  investigation  of  the 
telephone  systems  in  the  United  States. 
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Electricity  in  the  War.* 

As  m3'  friend,  Mr.  Roller,  had  greater  opportunities  to  observe 
the  details  of  electrical  engineering  aboard  naval  vessels,  and  will 
doubtless  give  the  meeting  the  benefit  of  his  observations,  I  shall 
therefore  confine  my  remarks  to  considerations  of  a  general  char- 
acter. The  lessons  taught  by  the  late  war  with  respect  to  the  employ- 
ment of  electricity  aboard  men-of-war  are  few  in  number,  though 
important  in  their  bearing.  The  most  decisive  result  was  the  dem- 
onstration of  the  immense  superiority  of  electricity  over  steam  for 
the  operation  of  turret  training  apparatus — a  demonstration  so  deci- 
sive, in  fact,  that  the  question  of  the  employment  of  electric  power 
for  this  purpose  is  no  longer  an  open  one.  The  society  is  to  be 
congratulated  that  one  of  its  members  is  the  inventor  of  the  system 
whose  application  has  led  to  this  happy  result.  I  refer  to  Mr.  H. 
Ward  Leonard. 

Another  question  which  the  -test  of  battle  has  settled  definitely  is 
the  superiority  of  electric  ammunition  hoists,  not  only  in  efficiency 
in  working,  but  in  a  convenience  with  respect  to  location  and  space 
occupied  that  will  tend  to  greatly  extend  the  application  of  electric 
power  on  shipboard  generally. 

Against  the  great  success  in  the  particulars  just  mentioned  must 
be  set  the  failure  of  electrical  range-finding  apparatus,  and  of  elec- 
trical indicating  apparatus  in  general.  As  to  the  first  mentioned, 
the  enemy  gave  so  few  opportunities  for  its  use,  and  even  then  so 
little  necessity  existed  for  its  employment  in  view  of  the  leisurely 
manner  in  which  our  vessels  could  pick  up  their  range,  that  possibly 
neglect  had  something  to  do  in  the  case. 

As  to  other  indicating  apparatus,  it  should  be  borne  in  mind  that 
electrical  apparatus  of  this  nature  requires  a  certain  amount  of  ex- 
pert care,  which  it  is  not  always  possible  to  obtain  aboard  ship, 
while  the  contrary  is  the  case  with  the  mechanical  apparatus  that  it 
would  displace. 

The  favorable  experience  with  electric  power  in  the  important 
cases  just  mentioned  should  accelerate  the  extension  of  its  applica- 
tion aboard  ship,  and  while,  unfortunately,  the  present  bureaucratic 
tendency  is  not  in  that  direction,  I  shall  nevertheless  refer  to  some 
other  cases  distinctly  calling  for  such  application. 

The  one  of  immediate  importance,  and  which,  in  fact,  can  be  con- 
sidered a  crying  necessity,  is  that  of  electric  ventilation.  For  war- 
ship ventilation,  both  with  respect  to  coal  economy  and  driving,  the 
most  efficient  results  in  ventilation  itself,  the  electric  fan  offers  an 
ideal  solution.  The  modern  warship  being  divided  into  numerous 
compartments,  each  of  these  can  be  supplied  with  its  own  electric 
fan  or  fans,  either  for  isolated  ventilation  or  to  supply  a  system  of 
only  such  extent  as  will  involve  no  sacrifice  in  efficient  ventilation. 
The  type  of  engine  now  employed  with  steam  ventilators  undoubt- 
edly requires  anywhere  from  75  to  200  pounds,  and  even  more,  wa- 
ter per  horse-power  hour.  In  the  case  of  a  large  electric  plant,  and 
with  fan  motors  of  the  most  ordinary  efficiency,  this  would  be  re- 
duced to  considerably  below  50  pounds,  while  at  the  same  time  the 
ventilation  for  a  given  expenditure  of  power  would  be  greatly  in- 
creased in  efficiency. 

Whether  electricity  should  also  be  applied  to  furnace  blowers  for 
forced  draught  is  an  open  question  at  the  present  moment,  in  view 
of  the  very  inlre(|ucnt  use  of  such  blowers  and  consequent  large 
idle  electric  plant  normally  that  would  be  entailed. 

Other  employments  of  electric  power,  so  obvious  that  their  adop- 
tion cannot  be  K^ally  delayed,  arc  in  driving  the  workshop  and  ice 
machine  now  installed  aboard  every  warship.  The  engines  of  the 
latter  arc  particularly  inefficient,  aside  from  their  immense  incon- 
venience through  the  heat  given  forth.  In  these  cases  the  applica- 
tion of  the  electric  motor  is  so  simple  that  it  cannot  be  open  to 
r|uc<(tion,  and  the  same  remark  applies  to  winches  and  ash  hoists. 
On  the  ship  of  which  I  was  chief  engineer  there  were  six  of  these, 
which,  I  cttimated,  coimiimcd  slcani  at  the  rale  of  over  150  pr)unds 
per  hor.ic-pf>wer  hour,  not  rounting  the  great  condensation  in  the 
long  lengths  of  steam-supply  pipes.  , 

Steam  pumps  arc,  as  is  well  known,  grossly  inefficient  in  steam 
coMstimplion,  and  the  same  is  true  to  a  lesser  extent  f)f  other  auxil- 
iary machinery  connected  with  (he  propelling  engines.  While  it 
may  be  claimed  that  il  would  l>e  inadvisable  to  render  the  oprralion 
<i(  the  proiiclling  machinery,  particularly  in  time  of  bailie  or  during 
lit  on  obtaining  power  from  the  electric  mains,  in 
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reply  it  may  be  said  that  the  number  of  dififerent  engines  at  present 
employed  to  run  the  auxiliary  machinery  is  in  itself  a  great  hazard, 
for  the  breaking  down  of  almost  any  one  would  alone  affect  the    , 
operation  of  the  main  propelling  machinery. 

Among  other  probable  applications  of  electricity  in  the  future  arc 
to  anchor  hoists  and  steering  gear.  The  navy  has  had  a  somewhat 
unfortunate  experience  with  the  latter,  and  this,  by  the  way,  carries 
a  lesson  with  it  for  those  interested  in  introducing  new  electrical 
machinery  aboard  warships. 

The  lesson  is  that  in  every  case  possible  such  machinery  should 
first  be  tried  aboard  merchantmen,  and  all  experimental  work  en- 
tirely coinpleted  before  attempting  to  secure  adoption  by  the  navy. 
In  many  cases  it  would  possibly  not  be  a  difficult  matter  to  find  op- 
portunities for  making  the  trial  on  coastwise  or^freight  steamers, 
or  on  harbor  vessels,  though  sometimes,  however,  at  the  expense  of 
those  putting-the  apparatus  aboard. 

Steering  gear  and  anchor  hoists  now  furnish  good  subjects  for 
the  electrical  designer,  and  if  previously  tested  in  the  manner  de- 
scribed would  undoubtedly  stand  an  excellent  chance  of  adoption 
for  use  in  the  navy  in  the  near  future. 

As  I  have  intimated,  it  must  be  reluctantly  acknowledged  that, 
notwithstanding  the  extremely  efficient  showing  which  electricity 
made  during  the  late  war,  it  is  apparently  at  the  present  moment  not 
in  high  favor  at  the  Navy  Department.  The  chief  of  the  bureau 
having  charge  of  electrical  matters  has  recently  reported  very 
gloomily  concerning  the  difficulty  experienced  aboard  ship  in  keep- 
ing the  generating  plant  in  an  efficient  state;  and  the  Naval  Board 
of  Construction  has  recently  refused  to  further  extend  the  applica- 
tion of  electricity  on  shipboard,  the  decision  being  that  the  use  of 
electricity  has  gone  far  enough  for  the  present. 

Alternating=Current  Macliinery. 

I'.V    EDWI.N    J.    HOUSTON    AND    A      E.     KENNELLV. 

CHAPTER    XXVII. 

THE   SINGIE-IilASE  GEHeRATOR   AND   SYNCHRONOUS    MOTOR. 

If  we  connect  a  continuous-current  generator  of  e.  m.  f.  E  volts 
and  internal  resistance  R  ohms  in  opposition  with  a  pair  of  bus  bars 
maintained  at  a  steady  pressure  of  e  volts,  then  we  know  that  the 
current  which  will  flow  through  the  armature  of  the  generator  will 

E  —  e 

be   /  =   amperes,  and    the  activity  of  the  gener.itor  will  be 

r 

p  ^=  e  I  watts.  Similarly,  if  we  connect  an  alternating-current  gen- 
erator of  e.  m.  f.  E  volts,  and  Z  ohms  apparent  internal  impedance, 
in  opposition  with  a  pair  of  bus  bars  maintained  at  a  steady  alter- 
nating pressure  of  c  volts,  of  the  same  frequency  as  /:',  llun  the 
current  which  will  llcnv  througli  ilie  altcniatur  arniatiiro  will  lie 

E-e 
I  =  — ; —  amperes. 

This,  however,  is  a  vectdr  eciuatinn  .iiid  iiiust  be  interpreted  genmct- 
rically  instead  of  arithmetically.  The  external  activity  of  the  gen- 
erator will  he  t>  =.\c  I  \  watts,  where  the  vertical  lines  |  |  indicate 
that  the  product  of  c  /  is  not  the  mere  arithmetical  product,  but  the 
co-directed  product,  or  the  product  of  the  e.  ni.  f.  c,  and  the  resolved 
portion  of  the  current  in  phase  with  it.  It  a  is  the  phase  angle  be- 
tween c  and  I,  f  =  c  I  cos«.  Suppose  that  c.  Fig.  155,  represents 
1000  volts  at  standard  phase,  the  e.  m.  f.  nl  the  bus  bars,  and  that 
the  generator  has  an  e.  m.  f.  of  1000  volts  at  the  same  frequency, 
has  an  apparent  impedance  o(  X  =  10  /.S4°  15'  =  i  +  j  ij  qi; 
ohms,  and  is  coiiiiecled  to  the  bus  bars  in  synchronism.  Tlun  its 
c.  m.  f.  /;'  will  be  both  equal  and  parallel  to  e,  as  shown  in  tlie 
figure.  Under  these  circumstances  there  will  be  no  current  through 
the  armature,  and  no  work  will  be  expended  electrically  by  llic 
generator  upon  the  circuit.  The  engine  driving  the  generalor  will. 
therefore,  lend  to  accelerate  il,  and  will  advance  its  phase  rela 
lively  to  that  of  the  bus  bars.  .Suppose  that  under  Ihese  circum- 
slaiices  the  generator  c.  m.  f.  advances  20°,  or  becomes  /:  /20"  ns 
Hhown  in  Fig.  tsfi.     Then  A"--  /•  =  347  /too"  volts,  and  the  current 

E-e        347  />oo" 

/  =  =  -     i|./   /  15    4ii'  nmperes.     The   current   in, 

Z  10/84' 15' 

therefore,  nearly  in  phase  with  ihe  genernlor  e.   in.   I.  .iinl  lln    in 
lerii:  I  clrrlric  power  expended  by  Ihe  generalor  will  be 
1000  ■X  347  X  cos  4"  15'  -  kxjo  X  .M 7  X  o.()<)7.? 

=:   ,14,610    watts,    npproxiiiiaU'ly,     or 
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34.61  kilowatts.  The  mechanical  power  expended  in  driving  the 
generator  will  be  this  34.61  kilowatts  plus  the  mechanical  and  elec- 
tric frictions,  or  perhaps  40  kilowatts. 

It  is  evident,  therefore,  that  in  order  to  make  a  continuous-current 
generator  supply  power  to  a  circuit  at  a  pair  of  bus  bars,  it  is 
necessary  to  increase  its  e.  m.  f.  until  the  drop  in  the  armature 
neutralizes  tlie  increase.  But  in  the  case  of  an  alternator  which 
is  run  in  synchronism  it  is  not  necessary  to  have  its  e.  m.  f.  above 
that  of  the  bus  bars;  it  is  only  necessary  to  advance  its  phase  angle. 


bar  pressure,   the   electric   power  in   the  arinalnre  circuit   is   about 

/•■■' 
equal   to  the  possible  maximum,  or  —  watts.      In   practice  a  {gen- 
erator would  be  overloaded  which  supplied  this  amount  of  power, 
so  that  the  lead  at  full  load  when  supplying  bus  bars  of  equal  pres- 
sure   would  be  less  than  90°.   Tims,   in   the   case  of  the   generator 


^-lOUO 


1000 


Fig.  155. — Generator  in  Phase  with  Bis-Bar  Voltage. 


1000 


atove   considered,   with    E—  1000   and    Z  =  10  784°    15'     P 

=  100,000  watts,  so  that 

P 

=  cos  (-4"  15')  —  cos  (a  -I-  84°  15'). 

100,000 

With  a   =  90°  this  becomes 
P 


Z 


O  0  t.hc.u\,ii,t.::Y. 

Fro.  156. — Generator  Leading  Bus-Bar  Voltage  by  20°. 

and   the   greater   the  angle   of    phase-advance,   the   greater,   within 
certain  limits,  will  be  the  power  which  it  exerts  electrically. 

Calling  /i  the  angle  of  the  apparent  armature  impedance,  the 
power  electrically  expended  in  the  armature  will  be 

£■'  Ee 

f>  =  cos  /i cos  (a  +  fi)    watts. 

Z  Z 

The  maximum  currewt  strength  wliich  the  armature  could  develop 

it- 
would  be   on   short   circuit,   viz.,   —  amperes,   and    the   maximum 

Z 

power  P.  which  this  current  could  absorb,  would  be  in  the  ideal  case 

E'' 
of  co-phase  with  the  e.  m.  f.  or  —  watts.     Consequently 

.     P 

—  =  cos  /? cos  {a  +  S). 

P  E 

For  the  case  above  considered  of  equality  between  the   generator 
and  bus-bar  pressures,  this  becomes 

—  =  cos  fi  —  cos  {a  -^  p). 
P 
These  may  be  regarded  as  forms  of  the  fundamental  equation  of  the 
synchronous  generator.     They  enable  the  phase  angle  of  the  gen- 
erator to  be  determined  for  any  given  electrical  power  developed 
in  the  armature,  and  from  this  the  current  strength  may  be  found. 

Since  the  angle  of  apparent  impedance  of  a  generator  is  in  prac- 
tice usually  between  80°  and  go°,  its  cosine  is  usually  between 
0.175  and  o.  or  a  comparatively  small  quantity,  so  that,  roughly, 

—  =  —  cos  («  4-  p) 
P 
or  the  ratio  of  the  electric  power  exerted   in   the  armature  to  the 


0.1  —  cos  (174°  15') 
100,000 

=  0.1  +0.995  =  1-095 

or  p  ^  109,500  watts. 

The  current  strength  in  this  case  would  be   141. 4  amperes,   which 

would  be  about  three  times  the  full-load  current  strength. 

The  relations  for  this  generator  between  the  conditions  of  co-phase 

and  90°  lead  in  the  generator  e.  m.  f.  with  respect  to  bus  bars  is 

indicated  in  Fig.  157.     It  will  be  seen  that  the  current  /  (drawn  to 

an  enlarged  dimensional  scale)  increases  from  o  amperes  at  co-phase, 

to  141. 4  /50°  45'  wdien  the  e.  m.  f.  leads  in  quadrature.    The  full-load 

P 
lead  would  be  about   30°  when  /  =  0.511    P,ox  —  =   05  approxi- 

P  ' 
mately.  The  current  /  alw-ays  leads  the  bus-bar  pressure  E  c.  but 
always  lags  behind  the  generator  pressure  0  E,  while  the  machine 
is  operating  as  a  generator,  but  the  lag  is  small  up  to  full  load.  Tlie 
vector  0  1  describes  the  arc  of  a  circle,  while  the  vector  generated 
e.  m.  1.    0  E  describes  the  arc  of  another  circle. 

In  order  that  a  generator  may  be  able  to  keep  in  synchronism  with 
the  bus-bar  pressure  under  the  ordinary  variations  of  load,  it  is  neces- 


FiG.   158. 
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-Motor  Lagging  20°  Behind  Bus-Bar  E.  M.  F. 
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O  il.c:  tl.)M,.V.l'. 

Fig.  157.  — Rei  AiiuNS  Heiween  Gfnerated  E.  M.   F.  and 
Current.     E—e. 

niaxinuini  possible  electric  power  is  the  negative  cosine  of  the  sum 
of  the  phase  angle  of  the  generator  and  the  apparent  impedance. 
This  is  a  maximum  w hen  fT  is  (180°  — /O  or  nearly  90°,  in  which 
case  —  cos  (n  +  /3)  is,  approximately,  i,  and  />  :=  P,  so  that  when 
liic  generator  pressure  is  equal  to  and  in  quadrature  with  the  bus- 


sary  that  the  phase  relations  shall  be  stable.  In  other  words,  a  small 
variation  in  the  load,  or  in  p,  must  not  give  rise  to  a  large  variation 
in  the  phase  angle  to  be  automatically  adjusted.  This  stability  is  a 
maximum  when  the  phase  angle  is  the  complement  of  the  impedance 
angle,  or  in  the  case  considered,  90°  —  84°  15'  =  5°  45'.  At  this  lead 
the  stability  is  about  40  per  cent,  greater  than  at  the  condition  of 
quadrature,  but  between  no  load  and  full  load  for  the  case  of  the 
alternator  considered  the  stability  would  be  practically  constant. 

We  may  next  suppose  that  the  generator,  instead  of  being  driven 
by  power,  is  excited  to  the  same  e.  m.  f.  as  the  bus  bars,  and  is 
switched  into  connection  with  them  in  synchronism,  at  the  condition 
represented  in  Fig.  155.  At  first  there  will  be  no  resultant  e.  m.  f. 
tending  to  force  current  through  the  armature.  The  friction  of  the 
armature  will,  however,  tend  to  retard  it,  and  the  armature  will  tend 
to  lag,  so  that  the  vector  E  will  tend  to  lag  behind  the  standard  bus- 
bar vector  e.  We  may  suppose  that  the  lag  in  pliase  has  reached 
20°,  as  represented  in  Fig.  158.  Then  the  current  in  the  armature 
will  be 

:ooo  /20"  —  1000         347  /ioo°  

'TTl — '■ =    "^71 — '■  =    34.7/184°  15' amperes. 

10/84°  15  io/84°i5 

The  current  is  nearly  in  phase  with  the  bus  bar  e.  m.  f.  c,  and  is  near- 
ly in  opposition  to  the  armature  e.  ni.  f.  E.  Consequently,  the  for- 
mer will  do  work  upon  the  current  and  expend  power,  while  the 
latter  will  be  worked  upon  by  the  current  and  absorb  power.  In 
other  words,  the  machine  w-ill  tend  to  operate  as  a  motor.  The 
power  it  receives  from  bus  bars  will  be  the  co-directed  product  of 
/  and  c  or  /^  =  I  /'•  I  =  I  ^^°^  Z'^o"  34-7  /i84*  15'    | 

so  that  /e  =  1000  X  347  X  cos  4°  15' 

=  1000  X  347  X  0.9973 
=  34.610  watts  =  34.6  kilowatts. 
Similarly,  the  power  received  mechanically  by  the  armature  will  be 
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the  co-directed  product  of  I  and  £.  =  |  /£  |  =  /> 

so  that  />  =  1000  X  347  X  cos  164°  15' 

=  1000  X  347  X  —  0.9625 
=  —  33,405  watts  =  —  33.4  kilowatts. 

Here  the  negative  sign  indicates  that  the  power  in  the  machine  is 

negative,   or  is  active   power   expended   in   driving   it   electrically. 

The  difference  between  the  power  expended  by  the  bus  bars  and  the 

power  absorbed  mechanically  in  the  armature  is 

pc  — p  —  34,610 —  33,406  =  1204  watts. 

This  is  the  power  expended  in  the  resistance  of  the  armature  as 

P  R  =  34.7  X  347  X  I  =  1204  watts.     The  power  which  the  ma- 
chine will  be  capable  of  delivering  at  its  shaft  or  pulley  will,   of 

course,    be     less   than    33.4   kilowatts,    owing    to    the    mechanical 

and    magnetic    frictions    in    the 

armature,   so   that   the  output   of 

the  machine  as  a  motor  might  be. 

say,  27  kilowatts. 
If  the  load  on  the  machine  is 

less  than  27  kilowatts,  the  motor 

will  reduce  the  phase  angle  a  to 

something  between  0°  and  —  20°, 

whereas,  if  the  load  be  greater  than 

27  kilowatts,   the  motor  lag  will 

increase.   The  vector  current  will 

retreat  along  the  circle  O  /,  Fig. 

159,    being    141.4/39°   15'  when 

E  lags  90°  behind  bus-bar  pres- 
sure.    The  armature  current  will 

be  nearly  opposite  the  armature 

e.  m.  f.,  but  will  always  be  behind 

the  bus-bar  pressure.  The  upper 

part  of  the  diagram  represents  the 

conditions    already    examined    in 

connection   with  Fig.   157  with  a 

machine  acting  as  a  generator.  It 

will   be   seen   that   the   generator 

circle  0  I'  is  not  symmetrical  with 

the  motor  circle  0  /',  the  centre  of 

the  former  being  at  P,  while  the 

centre  of  the  latter  is  at  P'.    The 

current  and  power  in   the  arma- 
ture are.  therefore,  not  the  same  for  a  given  angle  of  lag  in  c.  m.  f. 

as  they  are  for  the  same  angle  of  lead. 
The  formula  which  expresses  the  power  absorbed  by  the  armature 

mechanically  when  running  as  a  motor   is  as  before, 

P  f 

—  =  cos  fi COS  (a  +  fS) 

P  E 

or,  in  the  case  of  eciuality  between  c  and  E,  here  considered, 

p 

—  =  cos  fi  —  cos  (a  +  li). 
P 
The  angle  a   is,  however,  now  negative,  and  at  90° 

P 

—  =  cos  84"  15'  —  cos  (-90°  +  84"  15  ) 

p 

=  0.1— cos  (5°  45') 

=  0.1  —  0.995 
=—0.895 

or  since  /'  =  100  kilowatts,  />  =  —  89.5  kilowatts. 


Efficiency  of  the  Electrolytic  Cel_: 
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G.  159.  —  Relations  Between 
Generated  E.  M.  F.  and  Cur- 
rent. E  —  e.  Direction  of  I 
Reversed. 


Pig.  i59«how»iii  fact  that  when  E-vxa  /ijo',  I  _      J^IiJ/j^q"  Jj' 

sii  that  /',  their  co-dircctod  product,  i»p  =  1000  X  141.4  X  cos  129'  15' 
lorjo  X  «4i.4  X  — 0.6327 
—  — 89.5  kilowatts. 
This  amount  of  power  would  probalily  be  Krcatcr  than  the  ma- 
chine could  satidfactorily  deliver,  and  its  full  load  woitld  probably 
be  abdul   Jo  amperes,   representing  a  phase  anK'e  of  e,   in.    f.   of 

about  —  30'. 

It  is  evident,  therefore,  that  in  the  case  of  equality  between  the 
Kcncrat(;r  and  bu<  bar  pressures,  the  synchronous  alternator  is 
capable  of  running  in  synchronism  with  Ihc  bus  bars,  iiiainlaininK 
the  same  freciucncy,  but  leading  Ihc  busbar  pressure  when  the  ma- 
chine is  driven  by  power  as  a  gcncrnlor,  and  lagginK  behind  the 
bus-bar  pressure  when  the  machine  absorbs  power  as  a  motor,  the 
range  in  pha^e  between  full  load  as  a  gcnrralor  and  full  load  as  a 
motor  being  usually  Icsi  than  90*. 


liY     ."    F.  BURGESS.* 

If  an  estimate  for  the  future  can  be  based  upon  developments  at 
the  present  time,  the  electro-chemical  industries  promise  to  open 
up  a  field  for  the  utilization  of  electrical  energy  in  which  the  elec- 
trolytic cell  will  become  a  rival  of  the  electric  motor  in  transform- 
ing electrical  energy  for  industrial  purposes.  If  such  condition  is 
to  exist,  however,  the  electrolytic  cell  must  receive  as  careful  at- 
tention as  regards  efficiency  as  has  been  given  to  the  electric  mo- 
tor; there  is  certainly  a  chance  for  improvement  in  this  direction. 
The  electrolytic  cell  as  an  apparatus  for  utilizing  electrical  ener- 
gy to  effect  chemical  transformations  is,  in  many  of  its  features, 
comparable  to  the  electric  motor  for  transformation  of  electrical 
energy  for  mechanical  purposes.  A  study  of  those  points  of  simi- 
larity which  might  be  of  help  in  the  investigation  of  electrolytic  proc- 
esses, especially  to  the  student  who  is  versed  in  the  operation  of  dy- 
namo-electric machinery.  The  electrolytic  cell,  like  the  electric 
motor,  is  an  apparatus  for  transforming  electrical  energy  into  a  form 
of  energy  having  a  direct  industrial  value.  The  efficiency  of  the 
motor  is  the  ratio  of  the  mechanical  energy  delivered  by  the  mo- 
tor, to  the  electrical  energy  given  to  it,  while  with  the  electrolytic 
cell  it  is  the  chemical  energy  which  is  stored  up,  divided  by  the 
electrical  energy  supplied. 

The  term  "efficiency,"  as  applied  to  electrolytic  processes,  is  fre- 
quently used  with  different  meanings,  and  as  a  result  it  is  usually 
difficult  to  determine  just  what  is  meant  by  a  statement  that  a  sub- 
stance is  produced  electrolytically  at  a  certain  percentage  of  effi- 
ciency. 

The  passage  of  a  direct  current  through  «n  electrolyte  causes 
certain  chemical  changes,  and  the  final  chemical  products  contain 
a  different  amount  of  energy  than  do  the  chemical  substances  be- 
fore being  subjected  to  electrolysis.  As  it  is  this  difference  in  the 
amount  of  potential  energy  which  causes  differences  in  chemical 
substances  composed  of  the  same  elements,  the  energy  efficiency 
of  an  electrolytic  cell  may  justly  be  defined  as  the  ratio  of  the 
difference  in  energies  (chemical)  of  the  substances  before  and  after 
treatment  to  the  energy  (electrical)  supplied  in  effecting  the  change. 
.  chemical  energy      Pc 

"  ~  electrical  energy  ~  Pw  '  ''' 

Considering  for  example  one  of  the  simplest  cases  where  an 
aqueous  solution  of  cupric  chloride,  CuCL  between  insoluble  elec- 
trodes, is  decomposed  by  the  current,  the  resultant  products  being 
metallic  copper  and  gaseous  chlorine.  A  current  of  C  amperes  at 
a  pressure  of  V  volts  for  a  duration  of  time  of  h  hours  is  required 
to  effect  the  decomposition  of  133.92  grams  (molecular  weight)  of 
CuCU,  liberating  63.18  grams  of  copper  and  70.74  grams  of  chlorine. 
From  thermo-chemical  data  it  is  known  that  there  is  a  difference  in 
energy  of  62,710  calories  between  63.18  g.  of  copper  and  70.74  g.  of 
chlorine  in  the  free  and  the  combined  states;  62,710  calories  =  62,710 
X  4-2  joules  =73.16  watt  hours. 

Efficiency  =  73. 16/  C  X  V  X  h.  (2) 

This  expression  is  more  properly  termed  efficiency  of  trans- 
formation of  electrical  into  chemical  energy,  or,  electrical  efficiency. 
Another  efficiency  sometimes  used  in  describing  an  electrolytic 
process  is  that  derived  from  a  consideration  of  Faraday's  law,  which 
says,  in  substance,  that  a  coulomb  of  electricity  passing  through  an 
electrolyte  cither  sets  free  or  transfers  to  other  combinalioiis  an 
amount  of  substance  which  is  equal  to  its  atomic  weight,  divided 
by  the  valence  and  multiplied  by  a  constant. 

An  ampere  second  will  cause  to  be  decomposed  .00069  g.  of 
CuCIa  with  a  liberation  of  .000326  g.  of  copper  and  .000364  g.  of 
chlorine,  supposing  that  the  copper  chloride  is  the  only  substance 
in  the  electrolyte  acted  upon  by  the  current.  This  would  be  the 
case  very  closely  if  the  electrolyte  were  made  up  of  pure  water  and 
|)ure  CuCU,  and  a  suitable  current  density  be  used.  Tf,  however, 
other  conducting  compounds  exist  in  the  solution,  togellu'r  with 
the  cippinr  salt,  the  .•imoiml  of  copper  deposited  may  not  eipial 
that  given  above.  Also.  Ihc  current  density  may  be  such  that  hy- 
drogen will  be  liberated  simultaneously  with  the  copper,  in  which 
case  a  portion  of  the  nirrcnt  must  be  expended  in  liberating  the 
hydrogen,  while  the  other  pari  Is  expended  in  depositing  copper. 
If  roppcr  is  the  prndiirl  desired,  hydrogen  would  be  coiLsidcred  as 
a  wasle  product,  to  produce  wliich  re(|uires  a  consumption  of  ener- 
gy.    An  efficient  process  would  be  one  in  which  the  waste  product 
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is  as  small  as  possible,  and  thus  arises  the  second  expression  for 
efficiency  which  may  be  stated, 

Efficiency  =  g'  Ig  (3) 

in  which  g'  is  the  number  of  grams  of  the  desired  substance  pro- 
duced or  transformed  per  coulomb,  and  g  is  the  atomic  weight  of 
that  substance  divided  by  its  valence  and  multiplied  by  .00001036. 

It  will  be  seen  that  this  expression  does  not  deal  directly  with 
the  energy  required,  for  there  is  only  one  of  the  factors  of  energy 
under  consideration,  the  current.  This,  however,  is  a  very  useful 
expression  in  many  cases,  and  should  therefore  have  a  name  which 
will  distinguish  it  from  the  term  for  efficiency  implying  energy.  A 
suitable  name  by  which  it  is  sometimes  designated  is  current  cffi- 
cicitcy  or  chemical  efficiency.  The  current  efficiency  for  the  produc- 
tion of  chlorine  from  an  aqueous  solution  of  sodium  chloride  would 
be  stated  as  so  many  grams  of  available  chlorine  actually  produced 
per  ampere  hour  divided  by  number  of  grams  of  available  chlorine 
which  would  be  produced  were  all  the  current  utilized  in  producing 
this  useful  substance. 

The  total  efficiency  of  an  electrolytic  process  would  be  a  com- 
bination of  the  above  efficiencies,  which  gives  us  another  expres- 
sion for  designating  the  economy  of  a  process. 

Efficiency  =   d"  X  ^  •  (4) 

—  J     w  g 

This  expression  would  show  how  near  the  process  under  considera- 
tion approaches  the  ideal  process  in  which  there  are  no  losses. 

The  losses  which  occur  in  an  electrolytic  cell  may  be  classed  as 
follows: 

C^R  in  metallic  conductors. 

OR  in  electrolyte  (including  diaphragms). 

Energy  consumed  in  producing  undesired  products. 

The  efficiency  of  conversion,  or  electrical  efficiency,  may  be  ex- 
pressed in  a  difTerent  manner  from  equation  (i). 

C  X  £'  —  C'Ji      E'  —  C'R      E" 
Electrical  Efficiency  =  ^,  ..  p., =  -^, =  -^        (5) 

in  which  R  is  the  resistance  of  electrolytic  cell;  E"  is  the  applied 
pressure  minus  the  drop  caused  by  the  resistance  through  which 
current  C  flows,  and  it  is  also  equal  to  the  counter  e.  m.  f.  of  po- 
larization, and  to  the  so-called  e.  m.  f.  of  decomposition. 

It  will  be  observed  that  equation  (5)  is  the  same  equation  which 
would  be  used  to  express  the  electrical  efficiency  of  a  series  mo- 
tor, where  E'  would  be  the  pressure  applied  at  its  terminals,  and 
E"  the  counter  pressure  set  up  by  the  armature. 

Combining    equation    (3)    with    (5)    we  have  as  total  efficiency 

E"      g^ 
Efficiency  =  -^  X  —  •  (6) 

The  terms  of  this  equation  might  be  figured  from  theoretical  con- 
siderations, but  there  are  very  few  cases  in  which  all  the  terms 
could  be  calculated  with  any  degree  of  accuracy  on  account  of  the 
many  varying  conditions,  which  are  difficult  to  predetermine.  This 
is  especially  true  for  the  determination  of  current  efficiency  from 
theoretical  data. 

One  of  the  most  satisfactory  methods  of  studying  the  efficiency 
of  an  electrolytic  process  is  to  make  detailed  measurements  dur- 
ing actual  operation,  and  from  data  thus  obtained  conclusions 
may  be  reached  as  to  how  improvements  may  be  made. 

The  total  energy  supplied  to  the  cell  may  be  most  readily  ob- 
tained with  the  ammeter  and  voltmeter  while  the  cell  is  in  opera- 
tion. The  current  efficiency  can  be  obtained  from  the  current 
reading  and  by  a  quantitative  chemical  analysis.  The  term  E" 
may  be  determined  more  or  less  accurately  in  several  different 
ways,  and  it  is  with  various  methods  for  determining  this  im- 
portant quantity  that  the  following  has  principally  to  deal. 

If  the  circuit  supplying  a  continuous-current  motor  be  suddenly 
opened,  the  counter  pressure  set  up  by  the  armature  will  not  im- 
mediately drop  to  zero,  as  could  be  shown  by  a  voltmeter  con- 
nected to  the  armature  terminals.  There  is  a  similar  phenomenon 
in  the  electrolytic  cell,  by  means  of  which  the  counter  pressure  of 
polarization  may  be  measured  by  noting  with  a  voltmeter  the 
pressure  between  the  electrodes  immediately  after  an  interruption 
of  current  through  the  cell.  This  pressure,  which  is  sometimes 
called  the  "after  cfTect,"  is  due  to  conditions  existing  at  or  near 
the  electrodes  produced  by  the  current,  which  cause  them  to  act 
just  as  do  the  plates  in  a  primary  battery,  setting  up  an  electrical 
pressure  in  opposition  to  that  applied  externally  for  the  purpose  of 
effecting  electrolytic  decomposition. 

If  an  aqueous  solution  of  hydrochloric  acid  be  cloctrolyzcd  be- 
tween two  carbon  electrodes,  a  measurement  by  a  voltmeter  between 


the  plates  immediately  after  interrupting  the  current  will  show  that 
the  plate  at  which  hydrogen  had  been  evolved  has  the  property  of 
a  zinc  plate  in  an  ordinary  primary  cell,  while  the  electrode  at  which 
chlorine  had  been  evolved  has  the  property  of  the  copper  or  car- 
bon pole.  Thus  the  two  plates  of  the  same  material  act  as  the 
plates"  of  a  voltaic  cell,  and  are  capable  of  setting  up  an  apprecia- 
ble current  in  the  external  circuit,  an  explanation  being  that  the 
gases  evolved  by  electrolysis  are  absorbed  by  the  respective  plates, 
and  an  equivalent  of  a  gas  cell  is  thereby  produced. 

We  thus  have  the  voltaic  cell,  which  will  quickly  "polarize,"  how- 
ever, the  e.  m.  f.  rapidly  decreasing  upon  the  flow  of  even  a  small 
current  set  up  by  it.  Consequently,  to  get  the  maximum  value  (that 
which  exists  during  the  normal  flow  of  current)  it  is  necessary  to 
take  it  very  quickly  after  interrupting  the  current.  A  voltmeter  is 
not  an  entirely  satisfactory  instrument  to  use  for  this  purpose,  for 
the  current  flowing  through  it  will  assist  in  the  depolarization  of 
the  plates,  and,  in  addition,  the  internal  resistance  of  the  cell  be- 
ing in  series  with  the  voltmeter  resistance,  and  being  an  unknown 
quantity,  may  introduce  an  appreciable  error  in  the  determination. 

A  method  which  has  been  in  use  to  some  extent  in  obtaining 
polarization  pressures  employs  a  rapidly  rotating  switch  which 
automatically  breaks  the  circuit  and  at  the  same  time  makes  con- 
nection of  the  voltmeter  to  the  electrodes.  This  method,  aside 
from  requiring  rather  complicated  apparatus,  will  introduce  errors, 
from  the  fact  that  the  readings  depend  upon  the  speed  with  which 
the  contact  maker  is  revolved,  and  the  values  of  current  and 
pressure  are  the  average  values  of  an  interrupted  current,  instead  of 
the  maximum  values,  which  it  is  desirable  to  obtain. 

The  error  introduced  by  the  unknown  electrolyte  resistance    in 
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series  with  that  of  the  voltmeter  may  be  obviated  by  employing 
a  potentiometer  method  where  the  unknown  pressure  is  balanced  by 
a  pressure  of  known  value. 

The  following  method  used  in  the  electro-chemical  laboratory  of 
the  University  of  Wisconsin  has  been  found  very  satisfactory,  both 
from  the  convenience  and  rapidity  with  which  readings  may  be 
made  and  the  comparative  simplicity  of  the  apparatus  required. 
A  considerable  degree  of  accuracy  may  also  be  attained  with  the 
method. 

Fig.  I  is  a  diagram  of  connections  of  instruments  for  this  measure- 
ment; B  is  the  battery  of  storage  cells  or  other  source  of  current; 
/?  is  a  rheostat  for  regulating  the  strength  of  current  flowing 
through  electrolytic  cell  C,  the  current  being  measured  by  am- 
meter A.  On  depression  key  K  the  main  circuit  is  broken,  and  a 
connection  is  simultaneously  made  which  places  the  potentiometer 
in  communication  with  the  two  electrodes.  The  potentiometer  box, 
/',  is  an  arrangement  whereby  an  electric  pressure  of  such  a  value 
as  to  balance  the  pressure  due  to  the  electrodes  may  be  readily  ob- 
tained by  moving  the  two  arms  shown.  An  instrument  for  detect- ' 
ing  the  balance  is  shown  by  E. 

A  capillary  electrometer  is  the  ideal  instrument  for  this  work,  for 
the  movement  of  the  meniscus  is  instantaneous  upon  closing'  the 
electrometer  circuit  if  a  lack  of  pressure  balance  exists,  and  the 
movement  is  attended  by  no  vibration,  so  that  many  more  read- 
ings can  be  taken  in  a  given  length  of  time  than  could  be  taken 
were  a  galvanometer  employed.  The  direction  of  movement  of  the 
meniscus  is  noted  upon  depressing  key  K,  giving  the  information 
which  IS  desired  in  order  to  adjust  the  balancing  pressure.  The 
key  is  depressed  and  almost  instantly  released,  for  if  it  were  left 
down  for  any  appreciable  length  of  time  depolarization  of  the  cell 
would  prevent  the  maximum  value  being  obtained.  The  electro- 
meter which  has  been  used  for  this  work  is  very  portable  and  can 
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be  tipped  in  any  position  without  injury,  will  stand  a  considerable 
amount  of  rough  usage,  is  uninfluenced  by  mechanical  vibration  or 
varying  magnetic  field,  and  will  respond  to  a  pressure  of  about 
.001  volt. 

The  accuracy  with  which  measurements  of  polarization  may  be 
made  by  this  method  depends  somewhat  upon  the  size  and  kind  oi 
electrodes  and  on  the  electrolyte,  but  it  may  ordinarily  be  meas- 
ured within  .01  volt  and  estimated  to  the  thousandths  place. 

Polarization  in  an  electrolytic  cell  may  exist  almost  entirely  at  a 
single  electrode,  or  it  may  be  the  sum  of  pressures  set  up  at  both 
electrodes,  and  a  counter  pressure  may  even  be  set  up  in  the  body 
of  the  electrolyte  itself,  though  usually  of  an  inappreciable  amount. 
Some  me'ans  of  separating  the  total  pressure  of  polarization  into  its 
component  parts,  that  at  the  anode  and  that  at  the  cathode,  is  very 
desirable,  and  the  following  method  will  offer  a  means  of  so  doing. 

In  order  to  measure  the  polarization  at  a  single  electrode  the 
electric  pressure  between  the  electrode  and  the  electrolyte  must  be 
measured,  which  necessitates  the  making  of  another  contact  with 
the  liquid.  This  may  be  done  by  dipping  the  end  of  a  wire  into  the 
liquid,  but  there  is  a  pressure  set  up  at  this  point  whose  value  must 
be  known  in  order  that  the  single  potential  at  the  electrode  may  be 
derived.  There  are  some  metals  whose  potentials  in  certain  elec- 
trolytes are  known,  but  the  values  vary  greatly  with  temperature 
and  character  of  the  electrolyte,  and  they  are  hardly  available  for 
the  purpose.  There  is  fortunately  4  way  out  of  the  difficulty,  how- 
ever, by  using  the  so-called  normal  electrode,  one  fbrm  of  which 
consists  of  a  layer  of  pure  mercury  in  a  glass  vessel,  the  mercury 
being  covered  with  a  layer  of  mercurous  chloride.  The  vessel  is 
then  filled  with  a  normal  solution  of  potassium  chloride,  and  this 
solution  is  connected  to  the  electrolyte  under  measurement  by 
means  oi  a  tube  filled  with  the  potassium  chloride  solution.  The 
pressure  set  up  between  the  mercury  and  the  solution  is  known  to 
be  very  nearly  .56  volt,  the  mercury  being  positive  to  the  electro- 
lyte. There  is  some  question  as  to  the  exact  value  of  the  pressure 
of  such  electrodes,  but  it  is  not. very  far  from  .56  volt,  and  this  is 
generally  accepted  as  a  value  to  work  with. 

By  measuring  the  potential  between  the  mercury  and  the  indi- 
vidual electrode  of  the  electrolytic  cell,  at  the  instant  of  interrup- 
tion of  the  current,  just  as  is  done  in  the  operation  shown  by  Fig. 
I,  a  value  of  pressure  may  be  obtained,  which,  by  adding  or  sub- 
tracting 56  volts,  as  the  case  may  be,  will  give  the  i)()larization  at 
each  electrode.  The  diagram,  Fig.  2,  shows  the  arrangement  for 
this  test,  being  similar  to  the  first  diagram,  with  the  exception  that 
the  normal  electrode  A'  and  the  key  K'  are  added.  To  measure 
polarization  at  the  anode,  K'  is  used,  and  K  serves  the  same  pur- 
pose for  the  cathode. 

This  measurement  is  hardly  as  accurate  as  that  for  the  total  po- 
larization, from  the  uncertainty  as  to  the  value  of  the  normal  elec- 
trode, but  the  error  cannot  exceed  a  few  one-hundrcdlhs  of  a  volt, 
St.  that  lor  most  practical  purposes  this  method  will  suflicc. 

The  curve  shown  in  Fig.  .•$  is  a  rcprcsenlativc  example  of  a  large 
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rates  of  working,  in  addition  to  giving  considerable  information  as 
to  the  internal  working  of  the  cell.  If  the  electrolytic  process  is 
such  that  the  product  at  the  cathode  alone  is  desired,  then  it  would 
be  desirable  to  make  the  curve  showing  anode  polarization  as  low 
as  possible  as  regards  economy  of  power.  This  might  be  done  by 
choosing  suitable  materials  for  the  anode,  and  in  other  ways,  though 
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the  saving  in  electrical  energy  may  be  overbalanced  by  the  cost  of 
materials  or  process  necessary  to  decrease  the  polarization. 

The  curves  in  Fig.  3  seem  to  show  quite  clearly  that  there  is  a 
maximum  value  of  polarization,  which  fact  has  been  questioned  by 
some  authorities. 


A  Method  of  Changing  the  Frequency  of  Alternating  Currents. 


A  system  designed  to  vary  the  frequency  of  alternating  currents 
delivered  is  the  subject  of  patents  Nos.  615.673.  615.952  and  615.953, 
all  issued  to  Mr.  Charles  S.  Bradley.  December  13,  i8y8.  As  is  well 
known,  the  speed  of  alternating-current  motors,  whether  of  the  syn- 
chronous or  induction  type,  can  be  most  satisfactorily  varied  by 
varying  in  the  same  proportion  the  frequency  of  the  current  deliv- 
ered to  them.  The  voltage  should  also  vary  in  about  the  same  ratio. 
This  is  accomplished  in  the  method  proposed  in  these  patents  by  the 
use  of  what  is  called  a  motor  generator,  more  properly  described 
as  a  multiphase  transformer  with  either  the  primary  or  the  second- 
ary capable  of  rotation,  such  a  machine  resembling  in  structure  an 
induction  motor  with  a  wound  secondarj'  and  having  already  come 
into  some  use  in  motor-driven  combinations  as  a  frequency  changer 
to  raise  the  frequency  of  transmission  lines  to  a  higher  value,  suit- 
able for  distributing  circuits. 

It  is  pointed  out  in  the  patents  that  such  a  macliine.  when  loaded, 
tends  to  drive  its  secondary  at  a  speed  less  than  that  of  the  rotating 
field  set  up  by  the  primary  by  an  amount  called  the  "slip,"  which 
can  be  varied  by  changing  the  power  factor  of  the  circuit  which 
the  secondary  supplies.  This  slip  is  such  that  the  transformer  tends 
to  give  electric  resonance  in. the  primary  circuit.  If  the  secondary 
circuit  is  non-inductive  or  contains  a  capacity  or  its  c(|uivalciU  of 
negative  self-induction,  the  secondary  of  the  transformer  tends  to 
rotate  practically  at  synchronism,  delivering  to  ils  circuit  currents 
of  very  low  frequency.  By  increasing  the  self-induction  of  ihe  cir- 
cuit the  slip  may  be  increased,  increasing  therewith  the  freciucncy 
of  the  currents  delivered.  The  secondary  circuit  is  connected  to 
synchronous  motors,  and  the  powerful  excitation  of  their  fields  gives 
a  capacity  effect  and  thus  keeps  down  the  frequency  of  the  currents 
delivered  lo  them.  By  weakening  their  fields  the  slip  of  the  trans- 
former can  be  increased  and  the  freciucncy  of  the  allornaling  cur- 
rents can  be  correspondingly  incroased.  Thus,  for  starling  such 
motors,  their  fields  should  be  powerfully  excited,  in  which  case  they 
will  get  currents  fif  very  low  frequency,  which  gives  ihem  a  high 
lon|ue  per  ampere  and  a  high  economy.  By  reducing  the  field  cx- 
citaliiin,  an<l  consc(|uenlly  the  capacity  cfFecl.  the  frequency  may  be 
made  lo  rise  and  the  motor  speed  with  it.  The  niclhod  is  also  ap- 
plicable Ifi  induction-niDlor  work  with  a  separate,  free-running  syn- 
chronous machine  lo  give  the  capacity,  although,  of  cotuse.  in  this 
rase  this  machine  must  he  of  sufiicienf  size  lo  neulralize  by  ils  1im(1 
ing  cnrreiils  the  lagging  currents  of  llu-  inilnclinii  motors  connected 
lo  the  same  circiiil. 

Il  is  ohvloiis  thai  a  similar  method  may  be  tiscd  with  no  variation 
III  llie  rearlancc,  the  Iraitslornier  being  simply  allowed  to  rotate 
when  the  ipecd  desired  al  Ihe  motors  is  low  ami  retarded  by  means 
of  a  friction  brake  rir  some  eijuivalenl  mechanical  device,  when 
higher  speed  is  desired,  until  the  transformer  secondary  is  brought 
to  standstill,  when  Ihe  frequency  impressed  ui"'"  ilw  m.iiors  !•.  <r|M.il 
to  ihut  of  the  supply  lines. 
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Dynamos,  Motors  and  Transformers. 

ROTARY  CONVERTERS.  S.  P.  Thompson.  Lend.  "Elec. 
Eng.,"  "Hlec."  and  "Elec.  Rev.,"  Dec.  2. — The  conclusion  in  the 
first  two  journals  and  continuation  in  the  latter,  of  the  reprint  of  his 
long  paper  (see  "Digest"  last  week).  He  continues,  giving  data 
and  some  illustrations  of  various  forms  of  converters  in  use,  chiefly 
American.  One  of  the  difficulties  experienced  in  operating  con- 
verters on  a  large  scale  is  the  tendency,  when  grouped  in  parallel, 
to  set  up  a  see-sawing  interference  of  low  period,  probably  in  conse- 
quence of  armature-reactions  similar  to  those  which  in  certain  types 
of  alternators  affect  their  parallel  running.  Another  puzzling  defect 
is  a  similar  tendency  to  hunt  when  the  converters  are  arranged  in 
series  at  the  two  ends  of  a  long  three-phase  line  for  the  purpose  of 
feeding  continuous  currents  from  one  point  to  another.  The  cure 
of  these  troubles  will  probably  be  found  in  an  analogous  treatment 
to  that  adopted  for  securing  good  running  in  alternators,  namely 
careful  design,  so  as  to  prevent  armature  reactions  from  'unduly 
distorting  the  magnetic  field.  In  conclusion  he  refers  briefly  to 
another  class  of  machine,  one  devised  by  Sahulka  and  another  by 
Hutin  and  Leblanc,  both  of  which  have  been  referred  to  in  the  "Di- 
gest"; in  these  a  revolving  commutator  is  used.  In  the  discussion, 
which  is  published  in  full  in  the  "Elec.  Eng."  and  abstracted  briefly 
in  the  "Elec.  Rev.,"  Mr.  Field  gives,  at  some  length,  further  partic- 
ular.'; concerning  the  30-kw  converter  mentioned  in  the  paper;  he 
also  gave  his  experience  with  it  while  running  an  installation.  Es- 
son.  among  other  things,  remarked  that  rotary'  converters  were  no 
doubt  good  for  tramway  work,  but  they  were  not  so  good  for  light- 
ing, because  the  rise  and  fall  in  the  voltage  made  the  lights  un- 
steady; for  high  voltages  he  did  not  think  rotary  converters  were 
as  good  as  two  distinct  machines.  Hobart  suggested  that  the  cure 
for  all  erratic  tendencies,  such  as  hunting,  was  found  in  using  steam 
engines  which  had  a  very  uniform  angular  velocity;  there  is  now 
no  necessity  for  tolerating  the  phenomenon  of  hunting;  triple  con- 
centric cables  have  also  been  found  to  induce  troublesome  unbalanc- 
ing of  the  voltage,  and  it  is  preferable  not  to  use  them  with  rotary 
converter  installations;  symmetrically  arranged  single  cables  were 
satisfactory;  the  chief  argument  in  favor  of  transforming  by  means 
of  rotaries,  as  compared  with  the  motor-generator  method,  was  the 
lower  first  cost  and  the  higher  combined  efficiency.  Mordey  re- 
marked that  the  hunting  acFion  might  be  lessened  if  a  short-circuit- 
ed copper  coil  were  put  around  the  field;  this  should  be  used  with 
laminated  coils,  as  the  loss  was  then  a  minimum,  Carus-Wilson 
referred  to  the  question  of  heating,  saying  that  the  load  at  which  an 
alternating- current  motor  would  fail  and  stop  depended  on  the 
heating  of  the  armature:  it  is  obvious  that  it  was  an  entirely  differ- 
ent question  to  the  heating  of  a  continuous-current  machine;  the 
hunting  difficulty  might  be  remedied  by  increasing  the  inertia;  it  is 
the  current  required  to  give  the  torque  which  alone  reacted  on  the 
magnets;  a  synchronizing  or  wattless  component  of  the  current  did 
not  distort  the  field;  hence  the  reaction  in  a  rotary  converter  de- 
pends only  on  the  amount  of  energy  required  to  overcome  the  fric- 
tioral  losses  of  the  machine.  Thomas  remarked  that  there  seemed 
to  be  an  idea  that  the  hunting  action  was  impossible  to  overcome; 
it  is,  however,  not  hard  to  get  rid  of;  the  reactions  only  occurred 
when  the  machines  were  under  or  over  excited;  he  found  that  the 
load  might  vary  considerably  without  altering  the  voltage  very 
much;  he  prefers  the  three-phase  to  the  two-phase  system;  the  for- 
men  requires  only  three-fourths  of  the  amount  of  copper  as  com- 
pared with  the  latter. 

SINGLE-PHASE  MOTORS.— Lond.  "Elec.  Rev.,"  Dec.  2.— A 
brier,  illustrated  description  of  the  application  of  such  motors  in  a 
confectionery  factory  at  Hammersmith,  which  is  said  to  be  the  most 
notable  use  of  single-phase  motors  in  that  country;  the  energy  is 
derived  from  the  city  mains.  The  factory  has  been  newly  erected, 
and  war-  then  provided  with  motors  for  each  macliine,  instead  of 
countershafts  and  belts.  There  are  fourteen  motors,  which,  with 
one  or  two  exceptions,  all  drive  separate  machines;  they  vary  from 
7  to  0.25  horse-power;  the  current  is  at  no  volts  and  a  frequency  of 
so;  they  are  all  of  the  Brown-Boveri  type,  full  descriptions  of 
which  have  already  been  given;  the  smaller  ones  are  started  with  a 
resistance,  while  with  the  larger  ones  the  usual  condensers  are 
used;  they  are  said  to  be  started  in  a  strikingly  easy  manner,  and 
with  some  of  them  there  are  loose  pulleys;  the  elevator  motor  of 
2  horse-power  starts  up  with  all  the  belting  and  gearing  thrown  on, 
and  the  starting  current  does  not  exceed  the  full  load  current;  the 
load  on  this  one  has  sometimes  been  doubled  without  causing  it  to 
break  out  of  step.  A  speed-reducing  gear  which  is  used  consists 
of  a  countershaft,  which  Is  mounted  so  that  it  can  be  rejdily  moved 
to  lighten  or  loosen  the  belts,  thus  enabling  very  short  belts  to  be 
used;  the  latter  are  loosened  so  as  to  enable  the  motor  to  start. 
This  is  necessary  only  when  the  full  load  is  on.  Separate  motors 
for  each  machine  were  used,  so  as  to  get  as  much  light  as  possible, 
and  because  the  machines  are  scattered;  moreover,  most  of  the  mo- 
tors arc  idle  during  long  periods.     The  Andrews  safety  concentric 


system  of  wiring  is  used,  each  motor  and  group  of  light  having  its 
own  circuit  to  the  main  switchboard,  thus  avoiding  scattered  fuses. 
TRANSFORMER  WITH  VARIABLE  RATIOS.— "Elek. 
Rundschau,"  15,  p.  177;  noticed  briefly,  with  the  illustration,  in  "Sci- 
ence Abstracts,"  Nov. — A  description  of  the  Nicolaysen  device  to 
secure  constancy  of  the  secondary  voltage  when  the  secondary  cur- 
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rent  varies,  thus  compensating  automatically  for  the  drop  in  the 
tiansformer  and  the  mains  connected  to  it.  The  arrangement  is 
shown  in  the  accompanying  figure. 

ALTERNATING-CURRENT  MOTOR.— Lond.  "Elec,"  "Elec. 
Rev.,"  and  "Elec.  Eng.,"  Dec.  2. — An  illustrated  description  of  the 
Langdon-Davies  motor  and  the  factory  where  it  is  constructed. 
The  two  disadvantages  of  an  alternating-current  motor — namely, 
the  inability  to  start  under  a  heavy  load,  and  the  power  factor— are 
claimed  to  be  counterbalanced  to  some  extent  in  this  motor  by  the 
absence  of  brushes.  The  motor  itself  was  described  in  detail  two 
years  ago;  the  rotating  part  consists  of  short-circuited  coils  on  an 
iron  core,  while  the  position  and  proportions  of  the  stationary  coils 
are  such  as  to  produce  a  rotating  field,  a  starting  winding  being 
added,  which  is  switched  off  as  soon  as  the  motor  has  attained  its 
full  speed;  they  are  all  fitted  with  double-width  pulleys,  so  that  they 
may  be  started  on  a  loose  pulley  on  the  countershaft. 

CAUSE  OF  SPARKING.  Dick.  "Elek.  Teit.,"  Dec.  i.— A 
long,  mathematical  article  in  which  he  develops  a  number  of  forrnu- 
las  to  be  used  in  making  certain  calculations  in  connection  with 
dynamos.  He  had  noticed  in  constructing  dynamos  that  under  the 
assumption  that  there  is  a  sufficiently  strong  field  at  the  forward 
edge  of  the  pole-piece  there  will  be  sparkless  collection  by  the 
brushes  only  when  the  latter  were  replaced  by  brushes  of  different 
material,  as"  in  replacing  copper  by  carbon,  and  even  the^  reverse. 
This  led  him  to  investigate  the  relations  and  dimensions  in  a  ma- 
chine, and  the  article  gives  the  results  of  these  investigations.  It 
has  been  supposed  that  a  relatively  strong  field  is  required  for  coin- 
mutating  the  current  in  the  short-circuited  coil;  he  gives  a  formula 
by  which  this  field  may  be  calculated,  and  this  shows  that  in  com- 
parison to  the  main  field  it  is,  even  for  toothed  armatures  very 
small.  Sparking  and  armature  reaction,  he  shows,  have  no  direct 
connection  with  each  other.  Among  other  things  he  shows  that  the 
short-circuited  coil  must  move  in  a  field  which  has  the  sarne 
strength  as  that  which  is  produced  by  the  ampere  windings  in  the 
short-circuited  coil.  Also  that  for  sparkless  collection  there  must 
be  a  certain  verv  definite  resistance  in  the  circuity  of  the  short-cir- 
cuited coil;  formulas  are  given  for  calculating  this.  He  then  dis- 
cusses the  connection  between  the  formation  of  sparks  and  the 
armature  reaction.  Formulas  are  deduced  for  calculating  the  di- 
mensions of  carbon  brushes.  A  summary  of  the  formulas  is  then 
given  and  their  application  to  specific  cases  is  illustrated  by  ex- 
amples In  an  appendix  he  states  that  in  spite  of  sparkless  collec- 
tion of  the  bni=he^  and  the  correct  dimensioning  of  the  contact  sur- 
face there  mav  be  bad  heating  of  the  commutator;  the  limits  of  con- 
tinuous-currciit  machines  mav  therefore  also  depend  on  the  heating 
of  the  commutator;  the  use  of  carbon  brushes  for  producing  a  cer- 
tain relation  of  resistances  is  allowable  only  to  a  certain  degree.  Jhe 
effect  of  the  length  of  the  surface  of  contact,  on  the  characteristic 
of  the  machine,  is  briefly  discussed;  the  armature  reaction  is  shown 
to  be  dependent  on  this  width  of  the  brush. 

RRLKCTTON  OF  TYPES  OF  ARMATURE  CORES  AND 
WINDINGS.  Rice.  ".\mcr.  Elec."  Dec. — Instructions  are  given 
fixing  the  style  of  winding  for  a  given  purpose  and  on  the  selection 
of  the  type  of  armature.  In  general  lap  windings  arc  used  for  bi- 
polar machines,  wave  windings  for  multipolar,  multiple  windings 
for  medium  voltages  and  medium  currents,  series  windings  for  high 
voltages,  and  the  telescope  windings  for  low  voltages  and  large  cur- 
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rents.  The  smooth  core  is  almost  entirely  abandoned  at  the  present 
tim,e.  The  toothed  core  provides  a  firm,  mechanical  support  for  the 
conductors,  protects  them  from  injury  and  makes  it  possible  to  ciit 
down  the  distance  between  the  core  and  the  poles  to  that  which  is 
needed  for  mechanical  safety;  overhanging  teeth  will  reduce  heating 
of  the  poles,  which  may  also  be  avoided  by  using  laminated  pole 
pieces  or  narrow  slots  cut  in  the  pole-face  parallel  to  the  lamina- 
tions of  the  armature  core;  field  distortion  can  be  eliminated  by 
using  teeth  of  such  small  cross  section  as  to  be  nearly  saturated  at 
normal  load.  Bar  or  cable  windings  are  generally  put  into  tunnels 
made  by  punching  holes  in  the  armature  discs. 

INEFFICIENCY  OF  SMALL  MOTORS.— "Amer.  Elec," 
Dec. — It  is  stated  that  since  1894  the  efficiency  of  small  motors  has 
remained  about  40  per  cent,  for  "-i  kw  to  50  per  cent,  for  i  kw  and 
60  per  cent,  for  3  kw;  these  efficiencies  are  said  to  be  lower  than 
they  should  be,  and  among  the  suggestions  whereby  they  may  be 
increased  are  the  following:  Increasing  the  width  of  the  armature 
teeth  and  decreasing  the  number  of  turns  per  coil;  changing  the 
shape  of  the  pole  shoes  and  reducing  the  length  of  the  air  gaps;  in- 
creasing the  area  of  the  magnetic  path  in  the  armature  core;  extend- 
ing the  pole  shoes  and  decreasing  the  number  of  turns  per  armature 
coil:  increasing  the  cross  section  of  the  field  magnet  yokes  and  de- 
creasing that  of  the  magnet  core,  at  the  same  time  increasing  the 
depth  of  the  field  winding  and  decreasing  its  length  along  *he 
core. 

DESIGN  OF  A  i-HP  MOTOR.  Poole.  "Amer.  Elec,"  Dec. 
— Instructions,  accompanied  by  working  drawings,  are  given  for  the 
design  of  a  i-hp  bipolar  motor  with  a  drum  armature. 

HOW  TO  DESIGN  A  DYNAMO.— "Amer.  Elec,"  Dec— The 
present  installment  of  this  series  deals  with  the  field  of  force  and 
calculation  of  windings. 

TRANSFORMING  DIRECT  AND  ALTERNATING-CUR- 
RENT MOTORS.  Brown.  "Amer.  Elec,"  Dec— Directions  are 
given  for  transforming  a  direct-current  into  an  alternating-current 
motor,  and  transforming  a  fan  motor  designed  for  125  cycles  so  that 
it  will  run  properly  on  a  60-cycle  circuit. 

PREVENTION  OF  SPARKING.  Rice  "Amer.  Elec,"  Dec 
— The  various  factors  leading  to  sparking  are  considered  and  means 
(or  prevention  given.  The  several  forms  of  winding  to  reduce 
sparking  are  illustrated,  such  as  the  Sayers  and  the  Ryan. 

CONNECTING  TRANSFORMERS.     Keator.     "Amer.  Elec," 
Dec — He  gives  his  experience  in  connecting  the  primary  of    two 
transformers  in  series,  with  the  secondaries  in  multiple. 
Lights  and  Lighting. 

SE.\RCHLIGHTS. — Lond.  "Engineering,"  Dec  2. — In  this  in- 
stallment of  the  long  article  descriptive  of  the  works  of  the  late 
Schuckert  Company,  the  searchlights  made  by  that  company  are  de- 
scribed with  the  aid  of  very  good  illustrations.  This  is  the  com- 
pany which  made  the  searchlight  which  was  at  the  Chicago  Exposi- 
tion, and  is  now  at  Sandy  Hook.  The  reflectors  are  parabolic  mir- 
rors, as  distinguished  from  the  Mangin  spherical  mirrors. 


DECORATIVE  INCANDESCENT  LAMPS.— "Amer.  Elec," 
Dec. — It  is  suggested  that  for  decorative  purposes  incandescent 
lamps  may  be  made  by  stretching  a  filament  in  a  straight  line  in  a 
tube;  this  construction  is  claimed  to  be  cheap  and  practically  very 
feasible;  such  a  lamp,  it  is  said,  would  have  a  longer  life,  would  be 
much  more  applicable  to  display  illumination,  and  would  cut  down 
the  cost  of  wiring,  the  number  of  connections  and  the  cross  section 
of  the  conductors. 

Power. 

VERY  LONG  _  DISTANCE  TRANSMISSION.  Forbes. 
Lond,  "Elec  Eng."  and  "Elec.  Rev.,"  Dec.  2;  a  long  abstract  is 
published  in  "El'ty,"  N.  Y.,  Dec.  14. — The  beginning  of  a  reprint  in 
full  of  hi'i  recent  Society  of  Arts  paper,  a  brief  reference  to  which 
was  noticed  in  the  "Digest"  last  week.  The  paper  is  devoted  chiefly 
to  advocating  very  long  distance  transmission  of  power  electrically 
in  all  cases  where  it  pays,  and  he  claims  that  it  will  yield  a  splendid 
return  in  many  rases  that  have  come  under  his  notice.  The  chief 
elements  in  these  arc  th.'it  the  power  is  used  continuously  night  and 
day,  and  ihat  a  large  amount  is  used;  also  thai  the  sicam  or  other 
power  at  the  exact  locality  where  it  is  wanted  is  very  expensive;  or, 
in  other  words,  in  <-  ■  ■  .i  .■•-(.  the  power  U'.ed  would  be  paid  for  at 
a  good  price.     An.  rases  arc  gold  mines  which  are  often 

without  any  mecli.n  is  of  getting  power  except  by  electrical 

transmission;  in  these  cases  it  is  even  profitable  for  a  miner  to  pay 
a  high  price  for  his  power;  the  distances  which  he  has  had  to  deal 
with  reach  200  miles  in  India,  Now  Zealand  and  Egypt,  and  in  one 
case  in  .South  Africa  he  claims  to  have  shown  that  the  Victoria  Falls 
may  he  <■  "  i(cd  to  .soo  miles  and  pay  well,     In  one 

case  in   ,'  isod  a  project  (or    Iranstnitting  20,000 

borse-pf.  •■     '^o  miles.     In  anollicr  rase  he  pre- 

pared a  I  of  300  milcH  to  some  gohl   fields 

where  c  .|  water  could  hardly  be  obt.iinccl; 

in  this  rase  it  wai  :i<lii;iily  more  economical  to  generate  power  by 
•team  engines  at  thf  rr.nat  wVi/rc  mnl  and  water  were  available,  and 
to  tran«mit   i^  to  transport   the  coal;   the 

miners  there  ,  prr  annum  per  horsepower. 

In  a  rase  in  .-^''iti,  /\Tri.;i  •,■  n*  r*-  i'i»x^)  hrir^e-priwrr  wotild  be  re- 
fjulrrd  at  the  mines,  and  $.1.^o  to  $500  prr  annum  ))rr  horsr-power 
■•'■"'''  '■'•  '•'"'    ''   "'■"■'I  '.■••    I..1..I  ..!.!. '■■  t..  ir.-iMsmit  the  energy  f;oo 

lire  (icr  day  is  rrf|iiirrd 
l.iiwiT  per  year  tin-  rate 


per  ton  of  ore  per  day  would  be  only  about  $1.40,  while  the  value  of 
the  ore  may  be  $15  or  more  per  ton.  There  are  other  cases  besides 
gold  mines  in  which  there  is  a  continuous  demand  for  power;  the 
electric  lighting  of  Cairo,  in  Egypt,  could  be  done  cheaper  by  power 
from  the  Nile  cataract,  a  distance  of  400  miles,  than  by  steam  engines 
at  Cairo.  He  believes  that  before  long  the  cataracts  will  be  harnessed 
and  will  assist  in  developing  Egypt  and  the  Soudan,  as,  for  instance, 
for  irrigation. 

The  next  portion  of  the  paper  is  addressed  to  financiers  and  an- 
swers some  of  their  usual  questions.  He  then  proposes  the  issuing 
of  a  mortgage  on  the  line,  as  described  in  the  "Digest"  last  week. 
The  reprint  is  to  be  continued. 

CANON  CITY  TRANSMISSION  PLANT.  Mershon.  "Amer. 
Elec,"  Dec. — A  description  of  this  long-distance  electrical  trans- 
mission of  power  generated  by  steam.  The  Mershon  compensator 
system  of  indicating  line  voltage  is  used;  this  consists  of  an  appa- 
ratus at  the  statitfn  by  means  of  which  the  voltage  at  the  receiving 
end  of  the  line  is  indicated  without  employing  a  pressure  wire,  ac- 
count being  nevertheless  taken  of  current,  power  factor,  reactance 
and  resistance. 

ELECTRIC  POWER  DEVELOPMENT  IN  CALIFORNIA. 
—"Elec  Rev.,"  Dec  14. — A  reprint  of  an  article  from  the  "New 
York  Sun"  referring  briefly  to  some  of  the  existing  plants  and  their 
efTect  on  the  development  of  that  country. 

ELECTRIC  PLANT  ON  THE  B.^TTLESHIP  ;'OREGON." 
Dickie.  ".A-mer.  Elec."  Dec. — An  illustrated  description  of  the 
electrical  equipment  of  this  celebrated  warship.  Referring  to  the 
advance  of  electrical  transmission  of  power  on  board  ship  since  the 
construction  of  the  "Oregon,"  it  is  said  that  in  the  new  battleships 
of  the  "Oregon"  class  there  are  8  units  of  32  kw,  instead  of  3  of  24 
kw.  In  these  battleships  nearly  all  the  ventilation  will  be  accom- 
plished by  electric  power.  Motors  will  drive  all  the  ammunition 
hoists  and  will  be  used  to  train  the  turrets. 

Traction. 

STEERING  OF  AUTO^IOBILES.  Sahulka.  "Zeit.  fuer 
Elek.,"  Nov.  27. — A  short  article  in  which  he  suggests  an  electrical 
method  of  steering.  He  points  out  that  it  is  better  to  drive  the  front 
wheels  than  the  latter,  as  the  vehicle  is  then  pulled  instead  of  being 
pushed.  When  the  two  front  wheels  are  driven  by  separate  motors 
he  suggests  steering  by  varying  the  speeds  of  these  motors;  this  has 
the  advantage  that  it  requires  no  power  to  be  exerted  by  the  oper- 
ator; when  series  motors  are  used  each  must  be  supplied  from  a  sep- 
arate battery,  and  the  connections  are  so  made  that  they  include  a 
regulating  resistance  in  the  form  of  a  bridge,  so  that  as  resistance  is- 
added  on  one  side  it  is  taken  out  on  the  other,  by  means  of  a  simple 
lever.  Or  else  the  speed  of  one  motor  may  remain  constant  and 
that  of  the  other  varied.  Shunt  motors,  and  with  any  system  of  con- 
nections, may  also  be  used.  (This  is  apparently  a  mere  suggestion, 
for  if  he  had  tried  it  he  would  have  found  that  the  steering  apparatus 
has  two  functions,  first,  to  steer;  and  second,  to  lock  the  axle,  so 
that  an  obstruction  in  front  of  one  of  the  wheels  would  not  turn  the 
axle;  this  latter  he  has  overlooked  entirely.  The  result  would  be 
that  when  one  wheel  meets  with  an  obstruction  or  travels  over  a 
rougher  road  than  the  other,  the  vehicle  would  turn,  as  the  corre- 
sponding motor  would  undoubtedly  slow  down  a  little.  Moreover, 
steering  in  streets  and  at  high  speed  must  be  done  more  accurately 
than  could  be  done  by  means  of  the  change  of  speeds  of  the  motors. 
The  same  suggestion  was  made  long  ago,  but  has  been  abandoned 
for  the  atiovc  mentioned  reasons.) 

LIVERPOOL  MOTOR  VEHICLE  TRIALS.  Rocket.  Lond. 
"I'.ngineering,"  Dec.  2.— .\  brief  discussion  of  some  of  the  tables  of 
the  judge's  report,  which  has  just  been  published,  in  which  an  at- 
tempt Was  made  to  predict  the  annual  expenditure  involved  in  run- 
ning the  vehicles.  An  amended  estimate  under  certain  conditions 
for  some  of  the  vehicles  is  given  by  the  present  author. 

ELECTRIC  RAILWAYS  IN  HUNGARY.— "Zeit.  fuer  Elek.," 
Nov.  27. — Brief,  tabulated  statistics  concerning  the  operation  of 
these  for  1897. 

STREI:T  RAILWAYS  IN  PENNSYLVANIA.— "Elec  Rev,," 
Dec.  14. — A  brief  abstract  of  the  official  report  by  Brown,  of  the 
Slate  Bureau  of  Railways.  Some  statistics  are  given,  referring 
chiefly  to  the  cost  of  operation. 

JUNGFRAU  RAILWAY.  Brand.  "Sc.  Am.  Sup.,"  Dec  17.— 
A  translation  of  a  \vell-illustrated  article  from  the  German  on  the 
opening  of  the  first  section  of  this  fanmus  moiuilain  railway:  the 
illustrations  are  difror<nl  from  lliose  wliicli  h.ive  been  so  friviiieittly 
published. 

Installation.s,  Systems   and  Appliances. 

BRIGHTON  BRh:AKI)r)\VN.  Ouin.  Lond  "I'lcc."  Dec  2.— 
A  rotnmuiiication  ilcscribing  similar  oicurrences  which  have  fol- 
lowed short  circuits  of  shunt -wound  dynamos  used  for  traction  pur- 
poses in  the  installation  of  which  he  is  in  charge.  In  one  case  there 
were  two  shnnt-wfuind  dynamos  in  parallel,  each  having  a  separate 
exciter  and  a  maximum  ciit-nul;  short  circuits  in  the  mains  occurred 
frcnilenlly.  six  in  an  hour  being  a  not  unknown  number;  a  hc.ivy 
short  circuit  almost  invariably  r<"-ulted  in  both  cut-nuts  opening 
»nd  in  the  demagnetization  of  the  field  of  I'illu-r  one  or  the  ollur  of 
the  dyiianiot  and  it^  exciter.  An  extra  hr.ivv  short  circuit  often 
caused  actual  reversal  of  one  or  the  other  of  the  machines  and  its 
exciter;  this  was  so  frcfpient  that  pole  indicators  were  atlarlicd  to 
the  circuits.     In  more  recent  cases  the  dynamos  were  provided  with 
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minimum  cut-outs,  but  short  circuits  had  the  same  effect,  with  the 
exception  that  sometimes  both  machines  were  demagnetized  or  re- 
versed; the  trouble  was  to  a  certain  extent,  but  not  wholly,  obviated 
by  compounding  these  dynamos.  He  found  experimentally  that  a 
current  of  1000  amperes  momentarily,  the  normal  being  400,  does 
not  result  in  either  demagnetization  or  reversal.  The  obvious  rem- 
edy is  "not  to  have  severe  short  circuits."  It  is  clear  that  the  min- 
imum cut-outs  will  not  act  on  the  faulty  machine,  the  reason  being 
that  the  time  required  for  their  operation  is  appreciable,  and  the  re- 
versal current  in  the  armature  circuit  is  practically  instantaneous 
before  the  cut-out  has  time  to  act,  and  it  is  again  held  up  by  the  re- 
verse current.  He  discusses  the  case  of  a  short  circuit  to  earth,  one 
earth  connection  being  in  the  armature  and  the  other  on  the  same 
pole  as  the  minimum  cut-out,  but  on  the  lamp  side  of  it;  there  will 
then  be  a  pulsating  uni-directional  current  with  a  frequency  equal  to 
the  revolutions  of  the  dynamos;  the  current  is  not  reversed.  He 
then  considers  the  case  in  which  the  earth  connection  is  external  to 
the  armature,  and  on  the  opposite  pole  to  that  on  which  the  mini- 
mum cut-out  is  attached;  the  results  are  not  greatly  different  except 
that  an  alternating  current  will  be  produced,  although  not  neces- 
sarily svmmetrical.  The  only  conclusion  which  he  arrives  at  is  that 
minimum,  maximum  or  both  kinds  of  cut-outs  do  not  act  in  prac- 
tice as  armature  protectors.  With  faults  external  to  the  armature 
and  between  it  and  the  cut-out.  the  latter  may  reasonably  be  ex- 
pected to  act.  but  this  is  not  the  case  with  faults  giving  rise  to  pul- 
sating or  alternating  currents,  especially  when  generated  by  high- 
speed dvnamos. 

METERS  -AND  SYSTEMS  OF  CHARGING.  Arnot.  Lond. 
"Elec.  Eng.,"  Dec.  2. — A  long  abstract  of  a  recent  paper  read  be- 
fore the  Institution  of  Engineers  and  Ship  Builders.  He  calls  atten- 
tion to  the  importance  of  having  meters  certified  and  inspected. 
Some  figures  are  given  comparing  the  costs  of  operation  at  the  Ed- 
inburgh and  the  Glasgow  stations,  including  a  load  cur\^e  for  each. 
The  various  systems  of  charging  are  discussed.  While  the  paper 
appears  to  contain  a  good  discussion  of  the  subject,  the  author  does 
not  seem  to  advance  anvthing  new. 

EARGE  ACCUMULATOR  INSTALLATION.  —  "L'Ind. 
Elec."  Nov.  25. — A  note  stating  that  what  appears  to  be  the  largest 
battery  at  present  installed  is  one  in  the  Levallois  Sector  (presuma- 
tly  in  Paris').  It  consists  of  140  cells  of  Tudor  accumulators,  hav- 
ing a  capacity  of  11.040  ampere  hours  at  a  ten-hour  rate,  or  in  case 
of  emergency  it  would  give  5000  amperes,  developing  1250  kw. 

VIENNA.  Kaula.  "Elek.  Zeit.,"  Dec.  i.— A  long,  illustrated  de- 
scription of  the  lighting  plant  of  a  railway  through  Vienna.  The 
continuous  current  is  used  in  connection  with  accumulators  and  the 
minimum  yearly  output  is  1.300.000  kw  hours. 

CHATEL-SAINT-DENNIS.— "LTnd.  Elec,"  Nov.  25.— A  short 
description  of  this  installation  in  Switzerland,  which  supplies  1600 
lamps. 

PROJECTED  LIGHTING  AND  TRACTION  PLANTS.— 
Lond.  "Elec."  and  "Elec.  Eng.."  Dec.  2. — A  list  of  the  notices  of 
proposed  stations  for  the  year  i8gg  for  England. 


LIGHTNING  ARRESTERS.  Raymond.  "Amer.  Elec,"  Dec-^ 
An  installment  of  a  serial  article  descriptive  of  the  types  of  Ameri- 
can lightning  arresters. 

Wires,  Wiring  and  Conduits. 

LEAKAGE  FROM  NEGATIVE  LINE.— Lond.  "Elec.  Eng.," 
Dec.  2. — Several  answers  to  the  question  why  there  is  always  an  ex- 
cess of  earth  leakage  from  the  negative  than  from  the  positive 
side  of  a  system  of  low-pressure  bare  strips  supported  on  porcelain 
insulators  in  culverts.  One  writer  states  that  it  is  due  to  the  white 
•encrustations  which  form  on  the  negative  mains.  An  analysis  shows 
that  this  consists  almost  entirely  of  sodium  and  potassium  carbo- 
nate; it  is  produced  by  the  electrolytic  decomposition  of  the  alkaline 
salts  derived  chiefly  from  the  soil  and  conveyed  by  moisture  to  the 
insulators  of  the  negative  wires.  Electrolysis  also  affects  the  posi- 
tive wires,  but  in  that  case  the  copper  is  corroded  away.  Another 
writer  says  this  excess  leakage  is  due  to  what  is  knowri  as  electric 
osmosis;  the  cause  is  that  moisture  creeps  to  the  negative  conduc- 
tor and  away  from  the  positive  one,  leaving  the  latter  dry. 


INTERIOR  WIRING.  Knox.  ".^mer.  Elec,"  Dec— The  sub- 
ject of  feeders  and  mains  is  considered,  directions  being  given  for 
calculation  and  for  the  laying  out  of  horizontal,  vertical  and  com- 
bination mains. 

Electro- Physics  and  Magnetism. 

VACUUM  TUBES  THAT  CAN  BE  REGENERATED.  Vil- 
lard.  "Comptes  Rendus."  126.  p.  141.3;  noticed  briefly  in  "Science 
Abstracts,"  Nov. — The  abstract  of  this  paper,  which  was  noticed  in 
the  "Digest"  some  lime  ago,  was  not  very  clear.  He  attaches  a 
platinum  tube  to  the  Crookes  tube;  the  whole  is  exhausted  to  a 
high  degree  and  sealed;  the  platinum  tube  is  then  heated  for  two  or 
three  seconds  in  a  Bunsen  flame,  when  hydrogen  will  travel  through 
the  platinum,  while  air  will  not;  five  minutes  of  this  action  will  make 
the  vacuum  so  low  that  the  tube  will  not  even  act  like  a  Geissler 
tube.  By  heating  the  platinum  tube  while  it  is  protected  from  the 
gases  of  the  Bunsen  flame  the  process  is  reversed,  and  the  vacuum 
may  become  so  high  that  discharges  from  a  powerful  coil  will  not 
pass  through  it.  Plalinum-iridium,  palladium,  nickel,  and  even 
iron    will  act  in  a  similar  way. 

PHOSPHORESCENT    SCREENS.     Villard.     "Comptes  Ren- 


dus," 126,  p.  1414;  noticed  briefly  in  "Science  Abstracts,"  Nov.— If 
a  portion  of  the  barium-platinum  cyanide  screen  be  sheltered  from 
Roentgen  rays,  and  if  the  intervening  obstacle  be  then  removed  the 
part  recently  sheltered  is  now  more  brightly  fluorescent  than  the  re- 
mainder of  the  screen;  a  shadow  picture  may  thus  be  obtained  when 
the  object  is  removed.  In  full  light  it  can  be  seen  that  the  exposed 
portion  is  darkened  as  compared  with  the  other  parts,  but  this  dis- 
appears on  exposure  to  daylight,  together  with  the  power  to  pro- 
duce these  shadow  pictures;  it  persists,  however,  if  the  screen 
is  kept  in  the  dark,  and  therefore  such  screens  should  not  be  put 
away  in  darkness  after  use. 

CHARGE  CARRIED  BY  ROENTGEN  RAYS.  J.  J.  Thom- 
son. "Phil.  Mag.,"  Dec— A  long  article  describing  some  experi- 
ments made  to  determine  the  magnitude  of  the  charge  of  electric- 
ity carried  by  the  ions  which  are  produced  when  Roentgen  rays 
pass  through  a  gas.  The  paper  does  not  admit  of  being  abstracted 
here. 

DIELECTRIC  CONSTANTS  AND  TEMPER.\TURE.  Pel- 
lat  and  Sacerdote.  "L'Ind.  Elec,"  Nov.  25.- A  long  abstract  of  an 
Academy  paper  describing  experiments  made  to  determine  the  va- 
riation of  the  dielectric  constants  with  the  temperature.  They  con- 
clude that  for  paraffin  this  constant  diminishes  as  the  temperature 
increases,  and  that  the  mean  coefificient  of  diminution  per  degree 
(C.)  is  3.6  X  o.oooi  between  11°  and  22°,  and  5.6  X  o.oooi  between 
11°  and  33°.  For  ebonite  the  dielectric  constant  increases  with  the 
temperature,  and  is  nearly  proportional  to  the  rise  of  temperature; 
the  mean  coefficient  per  degree  is  8.8.  X  o.oooi.  The  application  to 
an  ebonite  condenser  is  made,  and  it  is  shown  that  the  energy  of 
such  a  charged  condenser  exceeds  by  more  than  one-fourth  the 
value  as  generally  calculated  when  the  temperature  is  27°  or  300 
absolute.  If  the  charge  and  discharge  take  place  rapidly  the  phe- 
nomenon, instead  ot  being  isothermal,  will  be  more  nearly  adia- 
batic;  for  an  ebonite  condenser  an  adiabatic  charge  would  lead  to  a 
cooling,  while  an  adiabatic  discharge  would  lead  to  a  heating;  the 
latter  appears  to  be  smaller  than  the  cooling  effect. 

HIGH  FREQUENCY  DISCHARGES  IN  GAS.  Ebert.  "An- 
nal.  Phys.   Chem.,"  65;  p.  761;  abstracted  in  "Science  .\bstracts, 

Nov A  discharge  in  a  vacuum  tube  consists  of  two  distinct  parts, 

one  a  conducting  discharge,  which  develops  Joulen  heat,  the  other 
is  the  partial  or  complete  breaking  down  of  a  dielectric  capacity; 
with  high-frenuency  currents  the  latter  is  more  emphasized  m  com- 
parison with  the  former.  He  describes  experiments  made  with  such 
currents-  in  most  of  these  the  frequency  was  1000  per  second,  and 
the  e  m'  f.  varied  from  700  to  3000  volts;  all  the  luminous  phenom- 
ena were  verv  intense;  an  analysis  by  means  of  a  revolving  mirror 
showed  two  discharges  in  the  opposite  directions,  superposed;  there 
were  no  partial  discharges.  The  energy  in  the  discharge  tube  was 
measured  and  found  to  be  9.2  watts. 

ELECTRICAL  OSCILLATIONS  IN  WIRES.  Pocklington. 
Cambridge  "Phil.  Soc  Proc,"  g.  p.  324;  abstracted  briefly  in  Sci- 
ence Abstracts,"  Nov.— The  paper  deals  with  electrical  oscillations 
about  perfectly  conducting  wires  of  circular  cross-sections.  From 
the  abstract  is'  appears  to  be  a  mathematical  paper. 

ELECTRIC  W.WE  DETECTORS.  Pochettino.  Lond.  "Elec 
Rev.,"  Dec.  2.— A  brief  abstract  of  the  classified  list  noticed  in  the 
"Digest"  Nov.  5. 

SELENIUM     COHERERS,      .^gostini.      "Nuovo      Cimento, 
Aug  •  abstracted  in  Lond.  "Elec,"  Dec.    2.— He  investigated  the 
properties  of  such  coherers,  but  so  far  obtained  negative  results. 

ELECTROLYTIC  THERMO-PILES.  Duanc  "Annal.  Phys. 
Chem  "  6s  p  374;  noticed  briefly  in  "Science  Abstracts,  Nov.— 
He  deals  with  thermo-piles  in  which  both  electrodes  are  kept  at  the 
same  temperature,  and  in  w^hich.  therefore  the  thermo-electric 
forces  are  developed  in  the  electrolytes  themselves.  A  second  elec- 
trolyte is  introduced  between  two  portions  of  the  first,  whicti  ad- 
ioins  the  electrodes,  and  the  two  liquid  junctions  are  kept  at  differ- 
ent temperatures.  He  used  only  dilute  solutions,  so  as  to  remain 
within  the  assumption  of  Nernst's  theory,  and  he  used  different  or 
the  same  concentrations;  the  results  were  in  close  agreement  with 
that  theory.  ,^,^.    ,     ,        „  . ^ 

CONTACT  ELECTRICITY.  Heydweiller.  "Wied.  Ann.,  No. 
11;  noticed  briefly  in  Lond.  "Elec,"  Dec  2^-Cohen  recently 
claimed  that  contact  electrification  is  determined  by  the  dielectric 
constants  of  the  two  bodies,  those  having  a  higher  constant  being 
positivelv  charged  by  contact  with  one  having  a  lower  constant 
This  furnishes  a  means  of  determining  dielectric  constants.  Ihe 
present  author  followed  up  the  question  by  introducing  minutely 
subdivided  metals  into  a  narrow  tube  containing  an  electrode,  and 
confirmed  this  rule  to  a  certain  extent,  but  in  other-cases  obtained 
difierent  results. 

THEORY  OF  GALVANISM  AND  HE.\T.  Riecke.  "Gpettin- 
gcn  Nachrichtcn."  I,  p.  48;  abstracted  in  "Science  Abstracts.  Nov 
—He  expresses  the  view  that  the  older  or  pre-Maxwell  theory  of 
electricity  due  to  Coulomb,  Ampere  and  Weber,  is  likely  to  acquire 
new  importance  in  the  treatment  of  electrolysis  and  the  theory  of 
ions  In  the  present  paper  he  holds  that  the  conduction  of  elec- 
tricity and  of  heat  in  metals  takes  place  in  a  way  not  different  in 
principle  from  electrolysis. 

THEORY  OF  AN  ELECTRIFIED  SYSTEM.  Pellat  and  Sac- 
erdote. "Comptes  Rendus."  126.  p.  817;  noticed  briefly  in  "Science 
Abstracts."  Nov.— .^  discussion  of  the  excess  of  energy'  considered 
as  seated  in  the  dielectric  of  a  system  of  conductors  and  dielectrics, 
due  to  their  electrification. 
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TWO  PHYSICAL  HYPOTHESES.— "L'Ind.  Elec,"  Nov.  25. 
—Two  communications,  one  by  Brylinski  and  another  by  Juppont, 
contmuing  the  discussion  of  this  subject;  (see  "Digest,"  Nov.  19). 
-ELECTROLYTIC  CONDUCTIVITY  OF  DILUTE  SOLU- 
•  9c  .  •  Schaller.  "Zeit.  Phys.  Chem.,"  25,  p.  497;  noticed  briefly 
in  'Science  Abstracts,"  Nov.— He  describes  experiments  made  to 
determme  these  at  temperatures  up  to  100. 

CONDUCTIVITY  OF  THIN  SHEETS  OF  SILVER.  Vin- 
cent. "Comptes  Rendus,"  126,  p.  820;  abstracted  briefly  in  "Science 
Abstracts,"  Nov.— Descriptions  of  experiments  with  chemically  de- 
posited films  of  silver. 

GRAPHIC  REPRESENTATION  OF  ST.\TIC  ELECTRIC 
FORCES.  Robertson.  Lond.  "Elec.  Eng.,"  Dec.  2.— A  note  de- 
scribing a  method  which  he  uses  in  his  instruction  to  classes.  With 
a  Wimshurst  machine,  and  leading  wires  to  a  glass  plate,  he  electri- 
fies dry  sawdust  or  tea  leaves  and  then  photographs  the  curves  of 
force;  such  illustrations  can  then  be  shown  as  lantern  slides  to  a 
large  audience. 

ROTATION  OF  INSULATORS  IN  A  MAGNETIC  FIELD 
Benndorf.  "Wien.  Akad.  Sitzber.,"  106,  p.  1075;  abstracted  in  "Sci- 
ence Abstracts,"  Nov.— He  challenges  the  conclusion  arrived  at  in 
a  recent  paper  by  Campetti,  and  proves  the  fallacy  of  the  latter's 
conclusions;  he  shows  that  the  damping  observed  by  Duane  can 
never  be  accounted  for  bv  dielectric  hysteresis 

MAGNETIC  PROPERTIES  OF  NICKEL  STEELS.  Du- 
mont.  "Comptes  Rendus,"  126:  p.  741;  noticed  briefly  in  "Science 
Abstracts,"  Nov.— He  continued  the  work  of  Guillaume.  He  found 
that  at  an  equal  distance  from  the  point  of  total  loss  of  magnetism 
all  the  reversible  alloys  have  the  same  magnetic  permeability.  At 
the  same  temperature  the  permeability  of  alloys  containing  27  to  44 
per  cent,  of  nickel  increases  with  the  proportion  of  the  nickel. 

SELF-ADJUSTING  COHERER.  Lawrence.  "Science,"  Dec. 
9.— A  note  describing  such  a  coherer.  Van  Gulik  showed  that  when 
an  oscillating  discharge  takes  place  across  a  minute  gap  between  the 
ends  of  fine  platinum  wires,  the  latter  are  drawn  together  and  re- 
main clinging  together  after  the  discharge  has  ceased.  In  repeat- 
ing these  experiments  in  a  modified  form  Lawrence  was  led  to  the 
conclusion  that  such  adherence  does  not  always  result  if  the  gap  is 
between  dissimilar  metals,  and  he  takes  advantage  of  this  to  con- 
struct a  self-readjusting  coherer.  If  a  Branly  tube  is  filled  with 
a  mixture  of  tin  and  aluminum  filings,  it  acts  normally  when  sub- 
jected to  the  influence  of  electric  waves,  its  resistance  diminish- 
ing greatly;  but  when  this  radiation  has  ceased  the  resistance  rises 
again,  unaided  by  any  tapping.  A  similar  result,  although  more 
sluggish,  is  obtained  with  a  pile  of  alternating  discs  of  aluminum 
and  tinfoil.  , 

MATHEM.^TICAL  THEORY  OF  ELECTRICITY  AND 
MAGNETISM.  Webster.  "Science,"  Dec.  9. — A  report  to  an  as- 
sociation (presumably  the  A.  A.  A.  S.)  on  the  state  of  the  mathe- 
matical theory.     It  is  highly  mathematical  in  character. 

CONTINUITY  OF  WAVE  THEORIES.  Kelvin.  "Sc.  Am. 
Sup.,"  Dec.  17. — A  long  abstract  of  his  paper  which  was  noticed  in 
the  "Digest"  Dec.  3. 

Electro-Chemistry  and  Batteries. 

PURIFICATION  AND  BLEACHING  OF  SQGAR.  Peters. 
"Zeit.  f.  Elektrochcmie,"  Dec.  i. — A  short  article  describing  experi- 
ments made  to  compare  the  action  of  ozone,  that  of  electric  cur- 
rents and  that  of  both  combined,  in  the  purification  and  decoloriz- 
ing of  liquids  containing  sugar.  After  a  brief  reference  to  the  va- 
rious processes,  the  published  descriptions  of  which  are  referred  to, 
he  describes  his  experiments,  in  which  some  dark-colored  syrup  was 
subjected  to  each  of  these  three  processes.  The  ozone  produced 
electrically  passed  through  the  lifjuid  in  bubbles.  In  the  treatment 
by  the  current  the  cathode  was  carbon  and  the  anode  zinc  in  one 
case  and  aluminum  in  another;  in  both  cases  the  liquid  was  thor- 
oughly stirred  during  the  process.  The  results  are  given  in  detail, 
and  they  show  very  clearly  that  the  action  of  both  combined  is  very 
much  better  than  when  cither  is  used  separately;  the  decoloration 
is  much  more  thorough;  the  inorganic  salts  are  separated  out  to  a 
much  greater  extent,  and  the  organic  impuritici  are  easier  and  more 
thoroughly  oxidized,  passing  over  into  the  slime,  which  is  easily 
separated;  the  taste  of  the  syrup  becomes  purer;  no  mould  or  fer- 
mentation could  be  noticed  .after  one  to  three  weeks,  but  it  was  no- 
ticed in  the  imtreated  syrup. 

ELECTRIC  HKFINING  OF  COPPER.— "L'Tnd    F.Icc."  Nov. 
2,S— Brief  descriptions  of  the  KImore  and  the  Dumoulin  processes. 
/"MMnrMSOF    ALKALI    METALS.     Sch.iellcr.     "Zeit.    f. 
''•'■'■'"    r)rc.    I. — A    short    article    describing    researches 
'       •    ■  ''■■'  ''■'  ''■'•  formation  of  a  definite  amalgam,  a  def- 

I  A  good  agreement  was  obtained  between 

'  results. 

Pkl.MAkY  HAIII.KIF.S.  Petersen.  "Zeit.  f.  F.lektrochemie." 
Drr.  I— An  article  deicribing  researches  made  with  various  modifi- 
raiion^  of  well-known  cellt.  No  conclusion!  of  importance  seem 
to  be  drawn. 

Units.  Measurement.^  and  InstrumentR. 

WTTF'>TSTONE    l!FMnr;r        ..-,, .,,,  j,      f     In,inimen- 

'".  p.  i.M:  noi  •  listrnrts."  Nov.— 

I  -.  ^  n-w  arrr.-  r  the  ratio  nrm*. 

ir.iry   thereby 
'  '>n  the  eho- 

•  "  ■  ■■'  ■      ■.!  Ill--  i.MT.  r.i.  n   i.rwit;  [irr.'.iil.ij   ■.miii  m,,  plug  connec- 


tions, one  to  each  strip.  These  strips  are  the  end  terminals;  the  middle 
terminal  is  a  third  strip  inside  the  box,  between  which  and  each 
.  brass  piece  are  connected  eight  resistances,  two  each  of  i,  10,  too 
and  1000  ohms.  Thus  either  of  the  i-ohm  coils,  for  instance,  can 
be  connected  to  either  strip,  and  any  ratio  can  be  obtained  in  four 
different  ways.  Further  advantages  claimed  for  this  arrangement 
are  that  only  two  plugs  are  required,  whose  contact  resistances,  be- 
ing always  in  circuit,  can  be  allowed  for  in  the  adjustment  of  the 
coils;  and  that,  by  means  of  a  third  plug  connecting  two  resist- 
ances in  parallel,  ratios  of  i  to  5  and  i  to  20  may  be  obtained." 

HOT  WIRE  AMPERE-VOLT-WATT-METER.  Field.  Lond. 
"Elec.  Rev.,"  Dec.  2. — The  conclusion  of  his  article  (see  "Digest" 
last  week).  After  concluding  the  theoretical  investigation  he  states 
that  the  only  error  in  the  instrument  is  that  due  to  observation,  and 
this  he  believes  is  only  half  as  great  as  that  with  any  ordinary  dead- 
beat  instrument.  He  adds  some  data  concerning  one  of  the  ar- 
rangements shown,  and  calls  attention  to  the  small  losses  involved. 

INDUCTION  COIL  CONTACT  BREAKERS.  Izarn.  "Jour, 
de  Physique,"  7.  p.  342;  noticed  briefly  in  "Science  Abstracts,"  Nov. 
— "When  the  contact-breaker  is  not  an  independent  one  the  author 
finds  that  the  results  are  more  regular  if  the  massive  column  is  not 
rigidly,  but  to  a  certain  extent  elastically,  fixed  to  the  baseboard. 
He  mounts  it  on  a  strip  of  brass  6  cm  by  3  cm  by  i  mm,  fixed  to  the 
baseboard  only  at  its  two  ends.  The  screw  regulating  the  frequency 
must  fit  tight  enough  not  to  slip." 

INFLUENCE  MACHINE.  Pidgeon.  "Phil.  Mag.,"  Dec— A 
reprint  in  full,  with  the  illustration,  of  his  short  Physical  Society  pa- 
per which  was  noticed  in  the  "Digest"  Nov.  26. 


ACCURACY  AND  PERMANENCY  OF  SWITCHBOARD 
INSTRUMENTS.  Stevens.  "Amer.  Elec,"  Dec— Exception  is 
taken  to  the  statement  made  in  the  November  issue  that  the  electro- 
dynamometer  principle  is  ideal  for  a  switchboard  instrument.  He 
says  that  the  dynamometer  system  is  more  susceptible  to  influence 
of  external  fields  than  any  form  of  instrument  he  has  ever  tested, 
and  on  direct-current  circuits  it  is  necessary  to  take  the  mean  of 
two  readings;  to  shield  such  an  instrument  by  an  iron  case  will 
cause  the  instrument  to  be  seriously  in  error  in  measuring  alternat- 
ing currents;  on  account  of  the  necessity  of  making  a  moving  coil 
of  small  weight,  if  the  instrument  is  to  be  used  as  a  voltmeter,  the 
coil  will  become  deformed  and  produce  errors;  for  ammeter  use  it 
is  necessary  to  place  moving  coils  in  series  with  a  fixed  coil,  and 
a  difficulty  is  encountered  in  providing  a  perfectly  flexible  and  fric- 
tionless  connector  capable  of  carrying  large  currents;  as  a  shunt  in- 
strument, this  type  is  not  a  success,  since  the  resistance  is  entirely 
too  high  for  the  quantity  of  current  necessary  to  operate  it.  He 
does  not  believe  it  practicable  to  obtain  an  equally  divided  scale  on 
an  instrument  on  the  electro-dynamometer  principle.  For  portable 
instruments  it  is  acknowledged  that  the  dynamometer  system  is  an 
ideal  one  for  wattmeters  and  voltmeters,  but  it  is  not  practicable  for 
ammeters  without  the  use  of  mercury  and  reversing  screws. 

The  writer  of  the  original  statement  replies  by  stating  that  the  in- 
fluence of  the  magnetic  field  can  be  largely  eliminated  by  the  use 
of  the  heavy  iron  casing,  and  for  use  with  alternating  currents  no 
shield  is  needed.  He  also  contends  that  the  instrument  can  be  made 
to  withstand  deflecting  forces,  and  that  a  type  can  be  selected  in 
which  the  mechanism  is  so  constructed  that  it  can  be  built  as  a  volt- 
meter, an  ammeter  and  a  wattmeter,  and  once  properly  installed  will 
not  require  recalibration;  it  can  also  be  made  cheaply. 

TWO-RATE  METERING.  Reed.  "Amer.  Elec."  Dec— He 
suggests  the  use  of  two  meters  in  parallel,  having  the  load  on  each 
controlled  by  an  automatic  switch  of  simple  design.  In  the  case 
illustrated  a  7.5-ampere  meter  is  in  parallel  with  a  loo-ampere 
meter;  when  the  load  reaches  10  amperes  the  large  meter  is,  by 
means  of  a  solenoid,  cut  into  the  circuit;  while  for  all  loads  under 
this  amount  the  small  meter  is  in  circuit  alone.  Boiti  meters  then 
work  under  the  same  percentage  of  load  with  respect  to  their  rated 
capacity,  thus  accurately  registering  all  current  consumed.  The 
small,  continuous  loads  are  registered  on  the  small  meter,  and  the 
heavy  load  on  both  together;  l)ut  as  the  ratio  between  the  two  is 
fixed,  this  fixed  percentage  would  be  deducted  frnm  the  register  of 
the  small  meter  and  added  to  the  register  of  the  large  meter,  in  or- 
der to  keep  the  large  and  small  consutnptions  entirely  distinct.  A 
diagram  of  the  connections  is  given.  It  is  stated  that  the  cost  of 
installing  two  meters  and  an  automatic  switch  is  less  than  that  of 
a  two-rate  meter. 

RECORDING  PYROMETERS.  Munnock.  "Amer.  Elec," 
Dec — A  type  designed  by  Austen  is  described,  records  being  made 
on  rapid  bromide  paper  by  means  of  a  spot  of  light.  The  thermo- 
couple consists  of  platinum  and  platiniim-rhodiiim.  In  the  case 
mentioned  a  switch  operates  every  half  minute  by  clockwork  and 
gives  records  on  one  sheet  of  the  temperature  of  two  blast  furnaces, 
a  IIoIden-d'Ar'^onv.nl  t'^'dvanninrlrr  bring  nsod. 

Telettraphy,  Telephony  and  Sljcnals. 

WIRELESS  TKI.ICC.KAI'llY  ACROSS  TAKIS.  Ducretet. 
"Comples  Rendus,"  7;  alistr.nrtecl,  with  an  illuitratinn,  in  "l.'Ind. 
F.lrc."  Nov.  2,S:  noticed  lirieflv  in  Lond.  "Elec,"  Dec.  2-  He  de- 
scribes exi)eritnenli  in  transiniiling  messages  from  the  FilTi'l  Tnwer 
lo  the  Pantheon,  a  diHtniirr  of  2.5  miles;  the  direct  view  is  interfered 
with  by  many  aerial  struclurrs.  The  results  obtained  were  perfectly 
clear,  even  in  a  thick  fog.  The  signals  could  be  rend  liv  their  sound 
with  great  e.iie,  or  could  be  recorded,  but  no  results  were  obtained 
in  endeavoring  to  Iraiisinil  in  the  reverse  direction  frnni  the  Pan- 
theon to  llir  I'.ifTel  Tower,  owing  tn  the  niims  of  metal  in  the  latter. 
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TELEPHONE  STATISTICS  FOR  GERMANY.— "Zeit.  fuer 
Elek.,"  Nov.  27.— Brief  extracts  from  recent  official  statistics. 

MINE  SIGNALS.  Wilson.  "Eng.  and  Min.  Jour.,"  Dec.  10.— 
A  brief  description  of  the  electric  bell  system  which  has  been  in  use 
for  the  past  ten  months  in  a  certain  mine,  and  which  is  said  to  be 
the  tirst  of  its  kind  in  operation.  The  signaling  is  done  by  means 
of  certain  calls  at  each  station  and  from  one  on  the  cage. 

AMERICAN  TELEPHONE  PRACTICE.  Miller".  "Amer. 
Elec,"  Dec— Methods  are  given  for  neutralizing  the  electro-mag- 
netic'and  electrostatic  induction  on  telephone  lines. 
Miscellaneous. 
MOHEGAN  DISASTER.— Lond.  "Elec,"  Dec  2.— The  note 
stating  that  the  official  inquiry  into  the  loss  of  this  steamer  has 
shown  that  it  was  not  due  to  the  compass.  The  ship  was  wired  on 
the  two-wire  system,  and  the  dynamos  were  100  feet  from  the  cpm- 
pass-  therefore  there  could  be  no  local  deviation  of  sutiicient 
strength  to  produce  so  serious  an  error  in  the  course.  All  the  lights 
of  the  ship  were  controlled  directly  from  the  dynamo,  and  this  is 
claimed  to  have  been  a  serious  error.  It  is  suggested  that  as  oil 
lamps  are  an  insufficient  reserve,  it  would  be  an  improvement  to 
supply  the  masthead  light  and  a  few  other  lamps  of  equal  impor- 
tance by  means  of  a  secondary  battery,  so  that  they  would  burn 
whatever  happened  to  the  machinery.  In  a  disaster  of  this  kind  the 
dynamo  would  stop  running,  and  it  is  thought  that  the  loss  of  life 
would  have  been  less  had  it  not  been  for  the  extinction  of  the  lights. 
A  brief  extract  from  the  report  is  published  in  the  Lond.  Llec 
Eng.,"  Dec  2.  „       .  . 

INCANDESCENT  LAMPS  IN  FIRE-DAMP.  Couriot  and 
Meunier  "LTnd.  Elec,"  Nov.  25.— An  abstract  of  an  Academy  pa- 
per describing  their  experiments.  This  seems  to  be  the  same  one 
already  noticed;  they  describe  experiments  in  which  the  explosive 
gas  wa'?  admitted  into  the  bulb,  and  in  no  case  in  which  the  filament 
was  not  first  broken  could  an  explosion  be  produced. 

INSTITUTION  OF  ELECTRICAL  ENGINEERS.— Lond. 
"Elec  "  Dec  2  —A  reprint  of  the  revised  articles  of  association  of 
this  national  society  of  Great  Britain.  The  subject  is  also  discussed 
in  the  leading  editorial. 

CARBOT.ITE.— "Eng  and  Min.  Jour.,"  Dec  10.— A  short  edito- 
rial commenting  on  the  invention  of  Hartenstein.of  which  numerous 
accounts  have  been  published  in  the  technical  papers.  The  material 
which  he  -roduces  and  calls  carbolite  is  a  biproduct  in  iron  smelt- 
ing and  is  claimed  to  be  a  cheap  substitute  for  calcium  carbide 
being  of  the  same  nature  as  the  latter;  it  is  claimed  that  the  proht 
in  producing  it  from  blast-furnace  slag  promises  to  be  so  great  that 
the  pig  iron  may  then  be  regarded  as  a  biproduct.  It  is  a  calcium- 
aluniinum-silicon-carbide.  The  slag  is  taken  directly  from  the  fur- 
nace blast  in  converters  like  those  used  in  steel-making,  impreg- 
nated with  pulverized  coke  by  means  of  a  gas-blast,  and  the  mixture 
brought  inti)  contact  with  carbon  bars  through  which  a  current  of 
electricity  is  passed,  which  generates  the  intense  heat  required  to 
produce  the  carbide  It  is  then  shown  editorially  where  these  claims 
are  misleading.  Such  slags  contain  at  most  only  50  per  cent  of 
lime  and  the  carbide  thus  produced  would  be  very  poor  substitute 
for  the  calcium  carbide;  the  silicon  in  the  slag  would  form  carfjo- 
rundum,  which  gives  off  no  gas  on  the  addition  o  water;  the  alu- 
minum would  form  aluminum  carbide,  which,  with  water,  evolves 
the  methane,  which  is  only  faintly  luminous,  it  being  like  iiatural 
eas-  the  iron  oxide  would  form  iron  carbide,  and  would  add  an- 
other impurity.  The  mixture  would  therefore  contain  so  many 
non-gas-making  impurities  that  it  would  only  produce  a  srnall 
amount  of  illuminating  gas  as  compared  with  the  calcium  carbide 
Moreover  the  production  of  these  useless  impurities  costs  electrical 
energy  and  it  is  doubtful  whether  the  saving  in  heat  due  to  usmg 
the  already  heated  product  would  oflfset  the  waste  of  electric  power. 
It  is  moreover,  doubtful  if  this  material  could  be  made  without  in- 
fringing on  one  or  more  existing  patents. 

AN  ELECTRICAL  PARADOX.— "Amer.  Elec,"  Dec— Eleven 
letters  offering  explanations  of  a  so-called  electrical  paradox  no- 
ticed in  the  "Digest"  No^^.  19,  and  which  may  be  stated  as  follows: 
If  between  two  given  points  of  a  conductor  carrying  a  current  the 
drop  is  I  volt  and  a  i^-volt  primary  cell  is  connected  between  these 
two  points,  negative  to  positive,  and  positive  to  negative  why 
should  not  this  reverse  the  main  current,  since  it  is  presumably  im- 
Dossible  to  have  two  currents  flowing  in  opposite  directions  in  the 
same  wire'  Most  of  the  letters  correctly  point  out  the  fallacy  im- 
plied which  arises  from  neglect  to  consider  the  entire  circuit  instead 
of  a  fractional  part  thereof.  The  actual  result  would  depend  upon 
the  size  and  internal  resistance  of  the  battery,  in  any  case  the  line 
current  continuing  and  flowing  in  part  or  entirely  through  the  bat- 
tery. 

ELECTRICAL  CATECHISM.— "Amer.  Elec."  Dec— Hystere- 
sis and  measuring  instruments  are  the  subjects  of  the  current  install- 
ment of  this  series. 

A  Continuous  Globe  Enclosed  Arc  Lamp. 


support  no  shadows  are  cast,  and  the  fact  that  the  globe  .3  continuous  afford. 
opportunity  for  variety  of  design.  To  trim  the  lamp  the  globe  .s  lowered  ma 
very  simple  and  easy  manner  Fig.  2  showing  the  trimming  position.  The 
outer  globe  is  securely  fastened  to  a  r  ng  or  collar  which  is  mamtained  in  a 
horizontal  plane  in  any  position  and  holds  the  globe  in  rigid  relation  to  the 


\ 


Fig.  I. — Continuous  Globe  Lamp. 


Fig.  2.— Trimming  Position. 


lamp  structure.  The  inner  globe  and  lower  carbon  can  be  quickly  and  easily 
removed  for  the  purpose  of  cleaning  and  retrimming,  and  the  outer  globe  caa 
be  returned  to  its  normal  position  as  easily  as  it  is  lowered. 

It  is  claimed  that  this  lamp  embodies  the  most  rapid  trimming  device  ever 
offered  in  connection  with  enclosed  arc  lamps.  The  case  can  be  readily  re- 
moved to  afford  access  to  the  working  parts  of  the  lamp,  which  are  of  the 
regular  Jandus   25-inch   type. 

A  New  Toll-Line  Switchboard. 


The  accompanying  illustration  is  of  a  new  toll-line  switchboard  recently  manu- 
factured by  the  American  Electric  Telephone  Company,  of  Chicago.  In  this 
board  the  drop  used  represents  the  American  Company's  latest  improvements 
in  the  tubular  high-impedance  drop,  an  illustration  of  which  is  also  presented. 
This  drop  is  said  to  be  the  most  sensitive  of  its  kind  ever  introduced  to  the 
telephone  business.  The  close  adjustment  of  the  armature  to  the  core,  which 


A  lamp  of  new  design,  and  possessing  several  novel  features,  has  just  been 
brought  out  by  the  Jandus  Electric  Company.  Cleveland,  Ohio.  It  is  a  con- 
tinuous globe  lamp  and,  briefly  stated,  the  features  consist  of  a  continuous  globe 
surface  below  the  arc,  ready  accessibility  to  the  mechanism,  rigidity  of  ^he 
globe  in  the  lowered  position,  and  quickness  of  trim.  The  lamp,  as  shown  in 
Fig.  I,  is  neat  in  appearance  and  compact.    As  there  is  no  lower  external  globe 


ToLL-LtNE  Switchboard. 

adjustment  is  not  interrupted  in  removing  the  coil,  adds  much  to  the  efficiency 
of  the  drop.  The  drop  is  of  a  desirable  form  for  use  in  connection  with  the 
Bell  type  of  switchboard,  that  is,  in  boards  where  the  drops  and  jacks  con- 
stitute separate  features. 

The  jack  of  the  American  toll-line  board  is  also  illustrated.  In  its  construc- 
tion it  is  said  to  be  extremely  simple,  and  is  one  of  the  most  durable  in  use 
at  the  present  time.  All  the  springs  arc  made  of  heavy  German  silver,  and  the 
jack  is  fastened  to  the  switchboard  in  a  very  simple  and  positive  manner.  The 
plug  is  stated  to  be  something  entirely  new  in  this  line.  The  tip  screws  into 
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the  handie  in  such  a  way  that  connections  are  made  from  cord  to  tip  through 
the  plug  handle  without  the  necessity  of  soldering  the  cord  circuits.  This  is 
a  matter  of  considerable  importance,  since,  as  is  well  known,  there  is  no  end 
of  trouble  in  exchanges  in  the  breaking  of  cord  circuits  at  the  point  of  connec- 
tion with  the  plugs. 


_Tt£> 


•^^^^'"'"""'t—'"" 


cjcT^a 


Drop,  Jack  and  Plug. 

The  cam  is  also  said  to  be  something  entirely  new.     Only  one  lever  is  used  • 
in  listening  and   talking,  and  ringing  either  way.     The   mechanism,-  the  com- 
pany states,  is  novel,  practical  and  substantial,  and  it  is  claimed  that  this  cam 
is  the  most  rapid  in  its  operation  of  any  on  the  market. 

The  head-band  receiver  is  made  with  an  aluminum  back,  so  that  it  rests  very 
lightly  upon  the  head,  and  is  fitted  with  a  spring  attachment  that  is  easily 
adjusted  to  the  ear,  thus  overcoming  many  of  the  objections  to  the  ordinary 
style  of  head-band  receivers. 


Interior  Telephone  System. 


One  of  the  greatest  fields  of  usefulness  of  the  telephone  is  for  interior  com- 
munication by  means  of  which  persons  in  different  departments  of  an  estab- 
lishment may  converse  with  one  another  without  leaving  their  rooms  and  even 
without  leaving  their  desks.  Notwithstanding  this  fact  it  is  surprising  to  find 
so  few  installations  in  buildings  where  such  a  system  would  save  much  time 
and   labor.     The   reason   for  this  is  not   difficult  to   find.     As   the  very    best 
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efTected  by  simply  placing  the  receiver  on  its  hook.  This  causes  the  switch* 
lever  to  automatically  fly  back,  thus  disconnecting  the  instrument  and  placing 
it  in  proper  relation  with  the  system  to  receive  a  call.  No  expense  has  been 
spared  to  make  the  "Ness"  automatic  switch  as  nearly  mechanically  perfect  as 
possible.  All  the  working  parts  liable  to  wear  are  of  Stubb's  steel  case  hard- 
ened. 

To  meet  different  local  conditions  and  individual  tastes  this  switch  is  got- 
ten up  in  a  number  of  different  forms.  It  is  made  up  in  both  battery  and 
magneto  call  forms,  for  lo,  i6  and  20  stations,  and  is  wired  for  either  central 
or  local  calling  batteries,  and  for  use  with  or  without  induction  coils. 

The  accompanying  illustration,  Fig.   i,  represents  a  desk  set  and  shows  very 


Fig.  2. — Switch  Mechanism. 

clearly  the  automatic  switch.  In  this  instrument  the  switching  devices  arc 
mounted  in  very  compact  form,  and  the  apparatus  as  a  whole  is  substantial  and 
tastefully  constructed.  The  desk  set,  as  shown  hi  the  illustration,  is  supported 
by  an  arm,  which  arrangement  saves  the  space  on  the  top  of  the  desk  that 
would  be  taken  up  by  a  standard. 

Fig.  2  shows  a  rear  view  of  the  automatic  switch  mechanism,  which  causes 
the  switching  lever  to  return  automatically  to  its  normal  position  when  the 
receiver  is  hung  on  the  hook  after  a  conversation. 


Jagabi  Portable  Testing  Set. 


The  illustration  herewitlx  shows  the  Jagabi  portable  testing  set  for  resist- 
ance measurements.  This  instrument  has  now  been  on  the  market  for  several 
months,  and  is  said  to  be  giving  great  satisfaction  to  those  who  use  it.  The 
manufacturers  (Messrs.  Willyoung  Sc  Co.,  of  Philadelphia)  claim  that  the 
Jagabi  set  is  more  compact  and  convenient  to  operate  than  other  instru- 
ments of  its  class.  The  theoretical  range  of  measurement  possible  with  the 
Jagabi  portable  testing  set  is  from  .001  ohm  to  more  thann  11  megohms.  The 
outfit  comprises  a  D'Arsonval  galvanometer  of  latest  design;  set  of  resistance 
coils  with  total  capacity  of  11,110  ohms;  reversible  arm;  Wheat  stone  bridge* 
with  ratio  of  i  to  1000;  keys  for  galvanometer  and  battery,  and  six  chloride  o£ 
silver  dry   cells.     All   tliLac    [j:iit^    are    mMunti  J    hi    .1    1   inJsomely   finished   ma- 
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hogany  case,  with  lock  and  handle.  The  total  weight  is  7  pounds,  so  that 
the  instrument  can  be  carried  from  place  to  place  very  readily.  Mr.  James 
G.  Iliddle,  qio  Orexcl  Ituildlng,  Phtladclphin,  is  sole  selling  agent  for  the 
Jagabi  portable  testing  set. 


European  Telephone  Service  as  Seen  by  an  American. 


Mr.  I.;in>l<jn  1'.  Smith,  ptTNidcnt  of  the  F.ricsHon  Telcphnnc  Coniiiany,  of 
New  York,  has  just  rrlurncti  from  a  trip  to  Kuropc,  where  he  vinited  a  num- 
ber of  exchanges  in  Norway,  Swrdrn,  Hrnmark,  Grrninny,  Itdlland.  France 
and  Orrat  Hriiain.  thereby  incrraNing  his  stock  of  knowledge  on  telephony, 
which  he  will  uliliic  lo  the  advantage  of  his  company. 

Mr.  Smith  says  that  In  some  of  ihc^e  countries— Fnince  and  Germany,  for 
rxampir— the  people  arc  rnlher  slow  nnti  ronservalive  and  as  a  consequence 
the  lelrplM»ne  iirrvlcc  in  poor.  In  the  northern  part  of  the  Continent,  how* 
ever,  be  (otind  the  service  very  good  and  the  rental  cheap.  He  was  also 
plra<ied  with  what  he  saw  In  Gnghtiirl. 

Among  some  of  the  best  exchanges  thai  Mr.  Smith  visited  was  that  In 
Stockholm,  Swrdrn,  which  takes  care  of  »,ooo  subscribers  in  one  building. 
This  he  considers  (he  most  completely  equipped  exchange  he  has  ever  seen. 


December  24,  iS 


THE    ELECTRICAL    WORLD. 


C95 


The  building  was  expressly  erected  for  the  purpose  of  a  telephone  exchange, 
and  is  so  arranged  that  fresh  air  is  constantly  circulating  throughout  its  in- 
terior, the  circulation  being  maintained  by  machinery.  The  temperature  of  the 
air  inside  is  kept  uniform.  The  light  and  power  necessary  for  the  operation 
of  the  exchange  is  furnished  by  special  apparatus.  A  very  noticeable  feature  of 
the  exchange  is  the  balcony  built  around  the  operating  room  for  the  accom- 
mqdation  of  visitors,  the  public  being  allowed  to  enter  at  certain  hours  each 
day  and  watch  the  operation  of  the  exchange. 

Another  notable  exchange  is  that  at  Copenhagen,  Denmark,  with  between 
10,000  and  12,000  subscribers.  There  are  also  some  very  large  exchanges  in 
England.  Mr.  Smith  says  that  in  the  majority  of  the  countries  named  the 
A.  B.  L.  M.  Ericsson  Company,  of  Stockholm,  is  supplying  the  instruments 
and  switchboards. 

The  Germans,  he  says,  still  stick  to  the  old-style  transmitters  and  receivers. 
The  receiver  is  made  in  the  shape  of  a  large  spoon  and  weighs  about  one  and 
one-half  pounds.  On  a  number  of  occasions  in  Germany  Mr.  Smith  requested 
the  favor  of  the  use  of  a  *phone  in  diflferent  houses,  and  without  exception 
was  advised  to  take  a  cab  and  deliver  his  message  in  person,  which  would 
be  decidedly  more  satisfactory.  From  what  he  learned  of  the  service  he  came 
to  the  conclusion  that  this  suggestion  was  no  joke.  In  France  he  found 
practically  the  same  condition  of  things,  the  Frenchmen  still  using  their 
wooden  diaphragm  transmitters  and  watchcase  receivers,  Yankee  ingenuity 
not  having  yet  made  any  impression  on  the  powers  that  be.  The  Frenchmen, 
however,  believe  that  they  have  the  best  instruments  that  can  be  made. 


cord  is  used  for  this  circuit,  the  cord  connecting  with  binding  posts  at  the 
back  of  the  board.  The  connections  are  soldered  so  as  to  insure  a  firm  and 
reliable  joint.  Every  part  of  the  instrument  is  carefully  made,  and  this  applies 
especially  to  the  winding  of  the  wires  on  the  induction  coils,  etc.  The  same 
care    is    bestowed    in    finishing    the    apparatus.      Each    instrument    is    provided 


Telephone  Apparatus  from  the  South. 

It  may  be  said  with  good  reason  that  the  growth  of  the  electrical  industries 
in  the  South  is  a  sure  indication  of  the  growing  commercial  importance  of  that 
section  of  the  country,  and  it  must  be  gratifying  to  the  Telephone  Manufactur- 
ing Company,  of  Sumter,  S.  C,  which  claims  the  distinction  of  being  one  of 
the  earliest  telephone  manufacturing  companies  to  take  root  on  Southern  soil, 
to  know  that  its  enterprise  is  encouraged  and  supported. 

The  Telephone  Manufacturing  Company  was  organized  in  June,  1897,  suc- 
ceeding the  Mason  Electrical  Works  in  the  same  city.  That  the  enterprise  has 
been  encouraged  is  evident  from  the  fact  that  the  company's  plant  has  been 
extended  since  its  organization  no  less  than  five  different  times,  and  at  the 
present  time  it  has  a  factory  equipped  with  the  most  modern  manufacturing 
tools  and  apparatus.  The  capacity  of  the  factory  is  now  about  300  telephones 
and  200  switchboard  drops  per  week. 

This  company  is  a  manufacturer  in  the  strictest  sense  of  the  word,  making, 
from  the  raw  material,  ever>'thing  that  enters  into  the  construction  of  its 
apparatus.     Among   the   new   departures   of   this   company   is    the    manufacture 


Fig.  I. — Imperial  Wall  irET. 


of  a  generator  which  will  be  of  the  latest  improved  design.  In  its  construc- 
tion every  mechanical  detail  has  been  carefully  considered,  and  the  instrument 
is  said   to   have   a  high   electrical   efficiency. 

The  telephone  manufactured  by  this  company  bears  the  distinctive  name  of 
"Imperial."  One  of  th^  features  of  its  construction  is  that  it  is  so  wired 
that  none  of  its  circuits  crosses  any  other  at  any  part  of  the  instrument.  A  very 
reliable  and  satisfactory  gravity  switcii  hook  is  used  by  the  company  on  its 
apparatus.  A  superior  make  of  spring  is  employed,  and  it  is  stated  that  the 
switch  is  always  in  order  and  may  be  relied  upon  to  perform  its  functions. 

Another  valuable  feature  of  this  company's  instrument  is  that  any  of  the  parts 
may  be  removed  and  restored  without  taking  the  telephone  from  the  wall. 
This  saves,  as  it  will  be  readily  understood,  a  great  deal  ot  labor.  All  of  the 
wires  are  concealed. 

In  the  No.  6  long-distance  type  of  telephone,  the  primary  circuit  is  inde- 
pendent of  the  iron  transmitter  arm  and  base.     A  double-conductor  silk-covered 


Fig.  2. — ioo-Drop  Switchboard. 


with  a  mica  carbon  disc  lightning  arrester,  which  has  proved  to  be  a  very  effi- 
cient type  of  arrester.  The  ringer  is  so  constructed  that  the  coil  or  any  other 
part  may  be  adjusted  or  removed  and  re-assembled  without  taking  the  base  of 
the  ringer  from  the  magneto-door  box. 

The  "Imperial"  transmitter  is  stated  to  be  an  excellent  talking  instrument; 
strong  in  volume,  perfect  and  clear  in  tone.  The  company  states  that  there 
are  about  10,000  of  these  transmitters  in  successful  use  at  the  present  time. 

The  company  has  recently  brought  out  a  switchboard  which,  it  is  stated, 
is  a  very  perfect  device,  and  is  giving  the  best  of  satisfaction.  The  drop  and 
jack  is  a  self-contained  device,  and  the  shutter  is  automatically  restored  by 
the  insertion  of  the  plug  in  the  jack.  The  self-restoring  feature,  it  is  stated, 
is  very  reliable,  and  is  free  from  many  of  the  troubles  that  are  met  with  in 
many  instruments  of  this  class.  The  drop  is  constructed  so  as  to  eliminate 
any  possible  chance  of  inductive  disturbances,  and  the  clearing-out  drops  arc 
designed  so  as  to  prevent  any  cross  talk  between  the  drop  coils.  The  shut- 
ters are  automatically  restored  by  the  plug  when  it  returns  to  its  socket  in 
the  operator's  table. 

In  the  accompanying  illustration.  Fig.  i  represents  the  No.  6  Imperial  tele- 
phone set.    A  loo-drop  switchboard  is  shown  in  Fig.  2. 

This  company  is  managed  by  gentlemen  who  are  thoroughly  familiar  with 
the  requirements  of  the  telephone  business,  and  who  have  had  a  practical  ex- 
perience in  telephone  manufacture.  Mr.  Charles  T.  Mason,  general  manager  of 
the  company,  was  among  the  earliest  manufacturers  in  the  United  States  of 
independent  telephone  apparatus,  and  many  patents  have  been  granted  to 
him  on  essential  features  in  telephone  apparatus.  By  careful  observation  of  the 
progress  of  the  art,  combined  with  constant  effort  to  improve  its  own  ap- 
paratus, the  Telephone  Manufacturing  Company  has  been  enabled  to  produce 
an  instrument,  which,  besides  being  serviceable,  embodies  many  new  and 
unique  ideas. 


Victor  Telephone  Apparatus. 


The  Victor  Telephone  Manufacturing  Company,  166-174  South  Clinton 
Street,  Chicago,  is  closing  the  year  with  a  very  gratifying  showing  of  results 
in  exchange  and  general  telephone  work.  The  company's  switchboards  and 
telephone  apparatus  are  reported  to  be  receiving  particular  consideration  on 
account  of  the  scientific  methods  of  construction  employed  and  their  me- 
chanical finish.  The  features  of  the  Victor  Company's  apparatus  are  well  illus- 
trated and  described  in  a  catalogue  of  recent  issue.  The  Victor  combination 
cross-connecting  and  fuse  board  has  been  recently  put  upon  the  market  for 
use  in  independent  exchanges.  These  boards  are  made  in  sections  of  12,  20 
and  50  point  metallic  circuit  capacity,  consisting  of  terminal  points  of  half 
hard  brass,  tinned  and  slotted  so  as  to  be  conveniently  and  rapidly  connected. 
An  advantage  obtained  by  the  use  of  this  board  is  that  any  style  of  circuit 
may  be  converted  to  straight  metallic  when  using  a  straight  metallic  board. 
The  board  is  also  very  convenient  in  testing,  since  by  the  removal  of  a  fuse 
link,  a  line  may  be  tested  cither  way  without  removing  a  screw  or  opening  any 
soldered  connection  whatever.     It  is  compact  and  connections  are  easily  and 
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rapidly  made.  On  account  of  these  advantages  the  board  has  received  the 
indorsement  of  many  telephone  engineers  in  the  independent  field.  The  Vic- 
tor combination  non-disconnecting  carbon  lightning  arrester  and  induction 
absorber  is  especially  adapted  for  long-distance  metallic,  common  return  and 
ground  circuits  where  protection  is  necessary  in  isolated  places  inconvenient- 
ly situated  for  re-fusing.  It  conducts  all  high-potential  currents  to  the  ground 
by  means  of  a  grounded  carbon  placed  in  close  proximity  to  and  between  the 
plates  in  circuit.  The  slight  space  between  the  plates  is  said  to  have  a  mod- 
ifying effect  upon  inductive  currents,  and  in  many  instances  where  grounded 
lines  were  almost  useless,  owing  to  strong  induction,  this  device,  it  is  said, 
has  had  the  effect  of  overcoming  this  trouble. 

The  Victor  Company  manufactures  a  very  complete  line  of  telephone  ap- 
paratus, including  portable  desk  instruments,  magnetos,  long-distance  trans- 
mitters of  various  types,  bipolar  receivers,  switchboards,  etc.  The  Victor  me- 
tallic switchboard  is  equally  adapted  to  common-return,  ground-circuit  and 
toll-line  work,  and  a  description  and  illustration  of  this  apparatus  was  given 
in  The  Electrical  World  of  October  22,  1898.  This  type  of  board  is  made 
to  anj'  required  size  by  using  the  Victor  transfer  or  trunking  system  between 
every  two  200-section  switchboards.  The  company's  products,  it  is  stated,  are 
constructed  on  scientific  principles  and  with  mechanical  correctness,  the  best 
of  material  being  used  for  the  puroose. 


two  jacks  cither  wire  of  the  line  can  be  connected  to  the  ground  or  the  lines 
opened  or  short-circuited.  This  enables  an  operator  to  test  the  line  either  way 
for  any  trouble  on  the  lines  or  to  readily  ascertain  if  the  trouble  is  in  the 
office   instrument. 

Fig.  3  shows  the  main  talking  and  ringing  energy  plant.  The  power  gen- 
erator furnishes  the  current  to  the  line  when  a  subscriber  pushes  the  button 
to  signal  central.  It  is  driven  by  an  electric  motor  on  a  iio-volt  electric- 
light  circuit.     The  storage  battery  plant  supplies  the  entire  talking  energy  for 


A  Notable  Independent  Telephone  System. 


The  telephone  plant  recently  installed  by  the  Calhoun  County  Telephone 
Company,  at  Battle  Creek,  Mich.,  is  an  excellent  example  of  the  great  ad- 
vances made  in  independent  telephone  apparatus.  When  completed  the  sys- 
tem will  comprise  the  exchanges  at  Battle  Creek,  Albion,  Marshall,  Bedford 
and  a  net  work  of  toll  lines  throughout  the  county,  connecting  all  the  small 
towns  and  many  of  the  representative  farmers. 

It  has  connection  with  more  than  300  towns  and  cities  in  the  State,  enabling 
any  subscriber  in  the  entire  plant  to  communicate  with  any  of  these  stations, 
extending  from  Michigan  City,  South  Haven,  St.  Joseph  and  Benton  Harbor 
on  the  West,  to  Detroit  on  the  East,  and  from  South  Bend,  Ind.,  on  the 
South,  to  Cadillac,  Mich.,  on  the  North. 

The  exchange  at  Battle  Creek,  the  centre  of  the  county  system,  was  the  first 
to  be  installed,  and  was  opened  for  operation  about  three  months  ago,  when  the 
first  twenty-five  instruments  had  been  connected.  The  company  now  has  500 
subscribers.  The  equipment  used  throughout  the  entire  plant  was  manufac- 
tured by  the  Stromberg-Carlson  Telephone  Manufacturing  Company,  of  Chi- 
cago. 

Fig.  I  shows  the  exchange  switchboard.  The  board  is  made  up  in  sections  of 
100  lines  each  and  has  trunking  capacity  for  a  looo-subscriber  exchange.  Addi- 
tional sections  may  be  added  as  required  without  altering  the  original  equip- 
ment. The  trunking  jacks  are  placed  immediately  underneath  the  subscriber's 
jacks.  The  board  is  well  protected  from  lightning  and  other  heavy  electrical 
currents,  by  S.  C.  fuse  and  carbon  lightning  arresters.  The  cables  enter  the 
office  and  terminate  in  pot-heads  which  thoroughly  protect  the  paper-wrapped 
cables.  From  the  pot-heads  a  rubber-covered  wire  is  used  to  the  lightning  ar- 
resters. 

In  Fig.  2  are  shown  portable  desk  instruments,  the  state  line  testing  board, 
wall  style,  and  the  toll  line  switchboard,  in  the  manager's  office.  The  toll 
board  is  equipped  for  ten  toll  lines  and  has  three  trunking  jacks  to  each  sec- 


Fig.  3. — Talking  and  Ringing  Energy  Plant. 


the  500  subscribers*  instruments,  as  well  as  the  operators'  telephones.  It 
consists  of  two  batteries,  each  of  fifteen  cells,  which  are  charged  from  a  power 
plant.     One  set  is  charged  while  the  other  is  in  use. 

By  means  of  the  switch  at  the  side  of  the  battery  shelves  either  set  may  be 
thrown  on  to  the  system  and  at  the  same  time  the  other  set  is  connected  to 
the  charging  circuit.  A  second  switch  is  used  for  throwing  off  the  charging 
circuit  entirely.  Either  one  of  these  sets  can  also  be  used  for  a  subscriber's 
ringing-in  battery.  The  plant  is  also  provided  with  an  emergency  battery  of 
twenty  Gordon  cells,  which  can  be  used  for  furnishing  power  for  ringing,  in 
case  of  accident  to  the  power  generator,  or  for  talking  energy,  should  the 
storage  batteries  at  any  time  fail. 

In  the  police  service  the  police  boxes  are  equipped  with  S.  C.  double-pole 
receivers  and  long-distance  transmitters.  These  instruments  are  especially 
adapted  for  such  uses  and  can  be  applied  to  any  police  system.  The  receiver, 
having  all  parts  firmly  clamped  in  the  brass  adjustable  head,  which  is  securely 
locked  when  in  proper  adjustment,  makes  it  practically  impossible  to  become 
out  of  adjustment  or  affected  by  the  greatest  variation  dt  temperature.  The 
cord,  running  directly  into  the  shell,  leaves  no  binding  posts  to  break  and 
cords  to  become  loose  and  disconnected.  The  transmitter,  being  sealed  and 
the  heavy  metal  diaphragms  protected  with  an  auxiliary  diaphragm  of  weather- 
proof material,  prevents  it  from  getting  out  of  order  on  account  of  dampness. 
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|.  .  hwound   ringer    nnd   hcllt  and 

fl  .    t«  (or  mnking  connrc:tlon  be- 

twr*-'!  Mi>-  TF.r'oiK''  --Mr.t^    uir  ,.t>'i  ii>'   I'Miit  I'Mi  iiiic  iwilchboard,     Al  ihc  other 


FlO 


-AlTARATUS    IN    MaNAGIK' 


()l  KirH. 

tlir    criiliiil 


The  tclrphnnc*  In   thli  iiy«lcm   iirc   supplied   with   cuncnl    (n 
piillcc  hrnthiunrlerii. 

White  thin  iiyiilcm  hnii  hut  recently  hrrn  intrmUierd  (or  public  cxchiiniic  pur- 
pnic*  it  1*  Knid  to  have  proved  lo  be  IhnrnuKhly  pmcllcnl.  hnviuK  hrrn  in  une 
(or  nrnrly  two  yrnm  in  miiny  lnrKC  privtitc  phintR.  I(  it  "iild  tn  he  cntirrly  (rcc 
from  all  pnlrnt  clnima  not  ownrd  or  conirollrd  by  Ihc  S.  C.  Compnny,  nnd 
CHH  he  nurd  (or  any  »lj.e  exchange  and  any  length  of  i"ll  h'..- 
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An  Improved  Telephone  Transmitter. 


The  "  Provo  "  Type  Insulator. 


In  Fig.  I  of  the  accompanying  illustrations  are  shown  separately  the  com- 
ponent parts  of  the  telephone  transmitter  manufactured  by  the  Hipwell  Manu- 
facturing Company,  Allegheny,  Pa.  The  carbon  electrodes  of  this  transmitter 
are  hermetically  sealed,  thus  preventing  any  ill  effects  of  atmospheric  changes 
on  the  carbon  parts.  The  diaphragm  is  of  afuminum,  the  use  of  which  metal, 
it  is  claimed  by  the  manufacturer,  obviates  the  harsh,  grating  effects  arising 
from  the  use  of  diaphragms  of  other  metals.  All  the  parts  of  this  transmitter 
are    manufactured    on    the   interchangeable    system,    so    that    like    parts    are   an 


Fig.   I.  — Parts  of  Transmitter. 


The  subject  of  insulators  for  high-potential  transmission  lines  has  received 
the  very  serious  attention  of  electrical  engineers,  and  as  a  result  some  very 
efficient  types  have  been  produced. 

The  "Provo"  type  high-potential  insulator,  manufactured  by  the   Hemingray 


Fig.  2. — Extension  Arm  Transmitter. 


exact  duplicate  of  one  another.  The  transmitter  is  of  the  cartridge  form,  fit- 
ting neatly  in  the  shell  and  held  in  place  by  rigid  contact  springs.  A  faulty 
transmitter  can  be  quickly  repaired  by  putting  in  a  new  loaded  cartridge. 
It  is  claimed  that  this  transmitter  in  its  electrical  design  and  mechanical  con- 
struction is  unsurpassed. 

Fig.  2  represents  the  transmitter  on  an  extension  arm  in  connection  with  the 
induction   coil   in  ;he  case  at   the  back. 


Some  Viaduct  Telephone  Specialties. 

The  accompanying-  illustration  shows  a  line  of  telephone  specialties  manu- 
factured by  the  Viaduct  Manufacturing  Company,  Baltimore,  Md.  The  various 
instruments  are  numbered,  and  these  numbers  will  be  referred  to  in  the  text. 
Instruments  No.  i,  6  and  7  show  wall  and  desk  sets  for  the  Viaduct  Com- 
pany's interior  intercommunicating  system.  This  system  is  furnished  for  both 
magneto  and  battery-call,  and  is  s<i  wired  that  call  signals  are  received  irre- 
spective of  the  position  in  which  the  strap  switch 
is  left  after  the  conversation.  In  manual  switches 
of  this  kind  it  is  usually  necessary  that  the  strap 
be  placed  in  its  normal  position  after  a  con- 
versation in  order  that  a  subsequent  call  can 
be  received,  and  this  necessity  is  frequently  over- 
looked by  the  user,  thiis  rendering  the  line  inop- 
erative. In  the  Viaduct  system,  however,  the  line 
is  always  in  working  condition,  this  result  being 
obtained  by  the  company's  special  system  of  wir- 
ing. The  old  plain  strap  switch  is  used,  thus 
avoiding  the  necessity  of  employing  automatic 
mechanism. 

No.  2  represents  the  district  telegraph  messen- 
ger call  instrument.  This  instrument  is  connected 
upon  the  regular  district  loops,  without  interfer- 
ing with  the  operation  of  the  regular  call-box  sys- 
"tem.  The  telephone  enables  the  subscriber  to 
communicate  with  the  central  office  and  make 
known  his  wishes,  without  the  necessity  of  em- 
ploying the  services  of  a  messenger.  Several  of 
the  district  telegraph  messenger  companies  have 
been  equipped  with  this  system,  and,  it  is  stated, 
are  perfectly  satisfied  with  its  operation. 

Instrument  No.  13  shows  a  new  style  of  portable 
telephone  gotten  up  in  a  very  compact  form,  and 
said  to  work  very  efficiently.  It  measures  8J^  by 
SJ^  by  sJ^  inches,  and  weighs  9  pounds.  This  in- 
strument is  highly  recommended  for  the  use  of 
linemen  in  testing,  to  carry  on  street  cars  to  en- 
able the  conductor  to  communicate  with  head- 
quarters, and  in  situations  where  a  portable  tele- 
phone is  needed. 

The  Viaduct  Company's  B-i  telephone  apparatus 
is  represented  in  Instrument  No.  16.  With  this 
system  no  generator  is  required  at  the  subscriber's 
office,  and  no  drops  on  the  switchboard  at  the 
central  office.  Several  other  features  of  the  old 
system  are  dispensed  with  in  this  instrument,  thus 
reducing  the  cost  of  the  outfit  and  at  the  same 
time  making  it  efficient  and  reliable.  The  Viaduct 
Company  has  installed  several  of  these  instru- 
ments in  the  South,  which,  it  is  said,  are  giving 
the  best  of  satisfaction.  The  system  is  said  to  be 
rapidly  growing  in  favor. 

The  other  illustrations  represent   the  company's 
line  of  regular  telephone  instruments  for  exchange  and  long-distance  work,  the 
efficiency  and  durability  of  which  apparatus  are  well  known  to  the  trade. 

The  Viaduct  Manufacturing  Company  manufactures  everything  that  is  used 
in  its  telephone  apparatus  from  the  raw  material,  the  character  of  which  is  such 
that  patrons  have  expressed  themselves  as  being  well  satisfied  with  the  opera- 
tion of  the  finished  instruments. 


Glass  Company,  Covington,  Ky.,  has  won  for  itself  a  reputation  by  its  suc- 
cessful use  since  February  last  on  the  40,000-volt  transmission  line  of  the  Tel- 
luride  Power  Transmission  Company  in  Utah.  The  design  of  this  insulator 
was  arrived  at  by  a  careful  study  of  the  action  on  insulators  of  high-potential 
currents  as  employed  in  actual  practice.  The  insulator  is  made  of  glass,  and 
is  said  to  be  homogeneous  and  impervious  to  liquids.  It  has  an  extra  long 
surface  distance  between  the  line  and  pin,  namely,  16  inches.  The  point  of 
support  of  the  wire  is  high  above  the  cross  arm  and  the  petticoats  near  the 
line  wire  protect  surface  of  small  area  of  high  resistance  and  prevent  the  accu- 
mulation of  moisture,  thus  checking  leakage  near  its  source.  The  insulator 
withstands  an  extra  high  test  between  the  line  and  pin,  125,000  volts  having,  it 
is  stated,  been  applied  in  a  number  of  tests  without  puncturing.  The  edge  of 
the  outer  petticoat  is  finished  off  in  some  points  for  the  purpose  of  facilitating 
the  shedding  of  water.  The  thread  of  the  insulator  is  2^  inches  long.  It  is 
stated  that  this  insulator  has  a  strong  resistance  to  mechanical  breakage  and  is 
not   aflfected   by   changes   of   temperature.     The   strain   of   the   wire   is   brought 


A  Line  of  Telephone  Specialties. 

squarely  on  the  pin,  ,\n  illustration  of  this  insulator,  together  with  some  facts 
of  interest  concerning  the  same,  was  pul)Iishcd  on  page  596  of  The  Electri- 
cal World  of  December  3  last. 

The  line  on  which  these  insulators  are  used  extends  from  Provo  to  Mercur, 
and  reaches  an  altitude  of  10,000  feet  above  sea  level.  Three  miles  of  the  line 
arc  of  strictly   mountain   construction. 


[fijfwum 


nehs^™mffk 


jftnancial  llnteUioence. 

THE  INTERNATIONAL  BELL  TELEPHONE  COMPANY  has  declared 
a  dividend  of  6  per  cent.,  payable  on  January  4  next. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
has  declared  a  regular  quarterly  dividend  of  iK  per  cent,  on  its  preferred  stock, 
payable  January  3,    1899. 

WESTERN  UNION  DIVIDEND.— The  directors  of  the  Western  Union 
Telegraph  Company  have  declared  a  quarterly  dividend  of  iH  per  cent.,  paya- 
ble January  16,  1899.  The  company  reports  for  the  quarter  ending  December 
31  net  revenue  (estimated),  $1,450,000,  a  decrease  of  $103,514  from  the  actual 
revenues  during  the  same  period  last  year.  The  interest  on  bonds  decreased 
$974,  the  balance  showing  a  decrease  of  $104,488. 

Special  Cortesponbence. 

New  York  Notes. 


THE  NEW  YORK  GAS,  ELECTRIC  LIGHT.  HEAT  &  POWER  COM- 
PANY, it  is  stated,  has  purchased  half  a  block  of  land  near  the  Metropolitan 
Street  Railway  Company's  new  power  house  at  Ninety-sixth  Street  and  East 
River,  The  newly  acquired  property  has  a  frontage  of  100  feet  on  First  Avenue 
and  extends  down  Ninety-seventh  Street  to  the  water  front,  a  distance  of  295 
feet.  It  is  stated  that  the  company  paid  $100,000  for  the  land.  Just  what  the 
company's  plans  are  with  reference  to  the  utilization  of  this  property  has  not 
yet  been  divulged. 

CALCIUM  CARBIDE  REGULATIONS.— Steps  have  been  taken  in  this 
city  to  control  the  trade  in  calcium  carbide,  and  regulations  have  been  issued 
governing  the  transportation,  storage  and  sale  of  the  product,  which  firemen 
declare  to  be  the  source  of  danger  in  a  burning  building.  The  regulations  re- 
quire that  hereafter,  in  transit  or  in  storage,  calcium  carbide  must  be  enclosed 
in  hermetically  sealed  iron  receptacles  marked  "Dangerous,  if  not  kept  dry." 
No  package  may  contain  more  than  100  pounds.  The  carbide  must  be  stored 
in  isolated  buildings  that  are  fireproof  and  waterproof,  and  no  artificial  light 
or  heat  will  be  permitted  in  the  building  where  it  is  stored.  The  manufac- 
ture, transportation,  storage,  sale  and  us«  of  liquefied  acetylene  is  absolutely 
prohibited  within  the  limits  of  the  city.  The  regulations  were  framed  by  the 
Bureau  of  Combustibles,  and  the  Fire  Department  has  ordered  their  enforce- 
ment 

MEETING  OF  THE  NEW  YORK  ELECTRICAL  SOCIETY.— The  New 
York  Electrical  Society  is  keeping  up  its  record  of  valuable  and  interesting 
meetings,  the  last  being  that  held  at  the  College  of  the  City  of  New  York  on 
Wednesday,  December  14,  the  papers  of  the  evening  being  on  the  subject  of 
the  work  done  by  electrical  engineers  in  the  recent  war.  The  first  paper,  or 
rather  address,  was  given  by  Eugene  Griffin,  colonel  of  the  First  Regiment  of 
Volunteer  Enginccrfl  and  first  vice-president  of  the  General  Electric  Company. 
His  topic  was  "Ideas  Underlying  the  Organization  of  the  Volunteer  Engineer 
Corps;  the  Work  Accomplished  by  It  in  Porto  Rico,  and  the  Opportunities 
for  Further  Usefulness."  In  reviewing  the  history  of  the  organization  of  the 
corps,  the  speaker  gave  credit  for  the  idea  to  Mr.  J.  R.  Haskin,  and  spoke  of 
the  reluctant  attitude  of  the  War  Dcparimcnl  toward  the  question  of  organ- 
izing such  a  large  corps  as  was  proposed,  namely,  3500  men,  a  number  which 
the  speaker  proved  to  the  satisfaction  of  the  Secretary  of  War  was  remark- 
ably small  in  comparison  with  the  number  of  engineers  in  service  during  the 
Civil  War.  The  work  of  the  volunteers  was  compared  with  that  of  the  regulars, 
the  conditions  of  ordinary  military  service  being  in  this  case  exactly  reversed, 
the  volunteer!!  being  profcftsionals  and  the  regulars  to  a  certain  extent  amateurs 
in  engineering  work.  The  ingenuity  displayed  by  some  of  the  volunteer  offi- 
cers and  men  was  illustrated  by  some  amusing  ancalotcn.  In  one  of  thene  the 
•peakrr  described  the  efforts  of  a  squad  to  set  up  a  complete  Isolated  plant  for 
aearchlight  work  on  one  of  the  fortifications  in  Boston  Harbor,  the  orders  be- 
ing given  Saturday  morning  and  the  plant  to  be  runninK  the  same  night.  The 
men  in  charge  of  getting  the  boiler  down  the  bay,  finding  it  impoHsiblc  to  get 
A  luilahle  lighter  after  the  most  itrcnuous  efforts,  simply  plugged  ilic  holes  in 
the  boiler,  rolled  it  off  the  pier,  hitched  it  to  a  tug  and  towed  it  down  the  har- 
bor, floating  on  its  own  enclosed  air.  The  men  in  charge  of  the  engine  and 
dynamo  had  more  success  with  the  marine  part  of  their  transportation,  but 
found  on  the  island  only  one  (ruck  suited  to  convey  the  apparatus  from  the 
dock  to  the  fort,  and  that  in  charge  of  an  Irishman  in  the  employ  of  the  city 
of  Boston,  who  stood  out  for  hit  principle  of  taking  ordrrs  only  from  city  ofTi* 
ctflls,  the  authority  of  the  United  Slates  Government  being  nothing  to  him. 
It  was,  of  course,  impossible  10  obtain  city  orders  at  a  Inic  hour  Saturday  af- 
Irrnoon.  and  the  men  found  the  only  course  was  to  take  the  driver  to  their 
■  '  ■  'k  and  do  ihrir  own  driving,  whirh  course  they 
'  "honr  down  the  bay  that  night.     1  hrre  was  very 

''  '   '"■'    ■'• ■'   ■  '  Voliinlrcr  Hnginrers  under 

^  '■    rlrctrical    work    ntlglil    he 

"I   the   greatest    Intrrcst   and 

*"'*''  fgard   to  future   work   m   the   same  direction.     He   suggcirted 

(he  r.i   prrmanrnt  torpedo   milttla   of  rlecfrical   engineers  and   the 

Immcdial?   preparation  of  thorough   reporla  on  the  exptrlcnce  already   gnlnrd, 


in  order  that  the  knowledge  thus  obtained  might  be  available  tor  future  emer- 
gencies. 

Following  Colonel  Griflin's  address,  Mr.  F.  W.  Roller,  late  chief  engineer 
of  the  "Nashville,"  and  well  known"  to  the  electrical  fraternity  through  the 
firm  of  Machado  &  Roller,  addressed  the  meeting,  giving  some  valuable  data 
on  the  experience  obtained  with  electrical  apparatus  on  shipboard.  Mr.  Roller 
pointed  out  the  same  fact  that  is  mentioned  in  Mr.  Weaver's  paper,  an  ab- 
stract of  which  appears  in  another  column,  namely,  that  electric  apparatus  of 
the  signaling  variety — that  is,  that  using  small  powers — was,  as  a  rule,  a  failure 
at  the  time  when  it  is  most  wanted,  namely,  during  an  engagement.  The 
heavy  concussions,  the  severe  service  and  the  lack  of  opportunity  for  keeping^ 
it  in  repair  are  the  causes  of  this.  Engine-room  telegraphs  and  other  signaling 
devices  are  much  too  delicate  as  at  present  designed.  The  electric  range-finder 
also  proved  itself  a  complete  failure,  owing  not  so  much  to  the  delicacy  ot  the 
apparatus  as  to  inherent  defect  in  attempting  to  find  the  height  of  a  very  long 
triangle  with  a  very  short  base.  Range-finding  was  done  on  the  "Nashville** 
by  a  method  to  which  the  term  "hit-or-miss"  is  more  than  usually  applicable, 
a  rapid-fire  gun  with  an  elevated  range  being  tried  on  the  target  until  after  a. 
few  shots  the  proper  range  was  found.  Electrical  apparatus  of  the  type  using 
large  powers,  namely,  dynamos,  motors,  incandescent  lamps  and  the  search- 
light, proved  itself  a  great  success  during  the  wai;,  the  searchlight  being  one 
of  the  most  useful  pieces  of  apparatus  in  the  navy.  It  was  the  searchlight 
that,  shining  up  the  narrow  entrance  to  Santiago  Harbor,  prevented  Cervera. 
from  coming  out  by  night  and  necessitated  his  attempt  to  escape  by  daylight. 
Without  this  detective  agency  one  or  more  of  his  ships  would  undoubtedly  have 
escaped.  The  same  light  prevented  the  Spanish  torpedo  boats  from  coming 
out  of  the  harbor  and  attacking  the  American  fleet.  The  incandescent  light 
proved  itself  most  valuable  through  the  means  it  gave  of  cutting  off  all  ex- 
posed lights  at  night.  The  circuits  of  the  cruisers  and  battleships  have  all 
lights  which  may  be  run  without  the  risk  of  exposure  on  what  is  known  as  the 
battle  circuit.  By  cutting  off  all  other  circuits  the  commander  of  any  ship- 
could  be  absolutely  sure  that  he  could  not  be  found  at  night,  while  the  auxil- 
iaries without  this  provision  were  almost  sure,  in  spite  of  every  precaution,  to 
be  picked  up  by  their  comrades  through  some  inadvertence,  and  bad  the  enemy 
been  there  could  have  been  picked  up  by  them.  The  Ardois  signaling  set,  with, 
the  incandescent  light,  proved,  as  might  be  expected,  a  thousand  times  more 
satisfactory  than  oil  lamps  bent  to  a  halyard  and  run  up  in  the  rigging  for 
every  signal.  Electric  firing  mechanism  proved  itself  superior  to  percussion. 
The  former  consists  of  the  ordinary  detonation  cap  heated  by  a  platinum  wire^ 
•  which  greatly  simplifies  the  breech  block.  Speaking  of  the  auxiliary  apparatus 
on  naval  ships,  Mr.  Roller  gave  some  figures  as  to  the  excessive  steam  con- 
sumption of  machines  on  which  he  had  made  tests.  One  duplex  pump  showed 
a  steam  consumption  of  327  pounds  of  water  per  horse-power  hour,  another 
rnnning  even  up  to  343.  One  dynamo  engine  made  the  poor  showing  of  132 
pounds.  Mr.  Roller  advised  that  all  new  electrical  apparatus,  especially  motor- 
driven  steering  gear  and  auxiliaries,  be  tested  first  in  the  merchant  marine  be- 
fore any  attempt  is  made  to  apply  it  in  naval  work. 

Mr.  Weaver  could  not  attend  the  meeting,  but  his  paper,  an  abstract  of  which, 
may  be  found  in  another  column,  was  read  by  Mr.  Roller.  Following  this, 
Captain  Zalinski,  the  designer  of  the  pneumatic  dynamite  gun,  spoke  briefly 
on  the  work  of  the  "Vesuvius"  at  Santiago. 


New  England  Notes. 


THE  G.  &  P.  ENGRAVING  COMPANY,  Boston,  an  oM  and  reliable  es- 
tablishment, manufactures  high  grade  name  plates  for  all  purposes,  and  is 
sending  out  to  its  patrons  a  neat  little  souvenir  in  the  form  of  a  paper  weight. 
The  company  reports  an  incrca»iing  demand  for  its  manufactures  in  the  elec- 
trical field,  where  its  motto  is  still,  as  always.  "Not  cheapest,  but  best." 

THE  MASS.ACm 'SETTS  TKLEIMIONE  AND  TKLKGR.VPII  COM- 
PANY has  been  successful  in  securing  the  franchise  from  the  Board  of  Alder- 
men to  do  business  in  the  city  of  Boston.  The  privileges  accorded  the  new 
company  are  most  comprehensive.  It  may  lay  conduits  in  every  street,  lane 
or  highway  in  the  city.  The  new  company  cannot  charge  a  higher  rate  than 
$6  a  month  for  unlimited  service,  nor  can  it  dispose  of  its  franchise,  and  it  is 
required  to  have  an  exchange  in  operation  in  Boston  within  a  reasonable  time. 

TKLKF'HONK  FIRM  REORGANIZED.— The  telephone  firm  of  Tabcr  & 
Mayer,  Boston,  has  recently  been  reorganized,  and  will  be  known  hercuftcr  as 
the  'labcr  &  Mnycr  Company.  Its  factory  and  works  are  now  located  at  Yar- 
mouth, Mc.,  where  It  has  secured  n  plant  with  niantifactnring  fuoililies  more 
than  double  that  of  its  former  factory.  The  company  will  hcrcjiflcr  engage 
exclusively  in  the  manufticiurc  of  telephones  and  tclrfihonc  supplies.  It  re- 
tains its  Boston  oflicc  at  506  Atlantic  Avenue,  with  President  V.  A.  Mayer  in 
charge.  Mr.  E.  S.  Tabcr,  treasurer  of  the  company,  is  in  attendance  at  the 
factory.  We  bespeak  for  the  company  a  successful  future,  as  both  of  its  ofliccrs 
arc  well  known   in  telephone  and  clcclrtcnl  circles. 


Washinoton  Notes. 

TO  INSPECT  AMERICAN  .SrKl.i:i-  l<  Al  I.WAVS.-Thc  Iluibaii,  N.it:il. 
town  coiitK'H  i«  nhniit  to  nppi>jn(  n  comnii.itinn  of  two  cnffinccm  to  iiivrstJKJitc 
Bnd  rrport  upon  the  electric  Mtreet-rnllwny  NytilrtTlii  of  Atncricn  ntid  Kurupc, 
In  oriirr  llml  tlify  nmy  IniclliKrntly  decide  upon  the  bent  nyiilcin  to  be  in- 
•l«llrd  In  Dtirbnn. 

TKt.KGUAI'H  MONEY  ORDKUS   IN    K  ni((  II'E.-Il  Is  «lnlc<l  Ibal   it  will 
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soon  be  possible  to  telegraph  money  orders  from  Great  Britain  and  Ireland 
to  Germany  and  other  Continental  countries.  For  many  years  past  it  has 
been  necessary  to  go  to  France  to  telegraph  money  to  Egypt  through  the 
post  office.  Negotiations  are  now,  according  to  a  consular  report,  almost  com- 
pleted for  telegraphing  money  orders  to  Germany,  and  it  is  intended  to  propose 
a  similar  arrangement  to  other  foreign  countries  and  British  colonies. 

WATER  POWER  IN  SERVIA.— A  German  firm  recently  obtained  a  con- 
cession from  the  Servian  Government  to  exploit  the  water  power  of  the  Danube 
at  the  Iron  Gate  by  establishing  different  industrial  concerns  to  be  worked 
by  electric  power.  Work  had  hardly  been  started,  however,  when  the  Hun- 
garian Government  stopped  it,  declaring  that  Servia  had  no  exclusive  claim 
on  the  water  power,  and  that  an  international  commission  must  decide  to 
what  degree  each  of  the  countries  might  use  it.  This  information  comes  from 
a  consular  report  to  the  State  Department. 

THE  WAR  TAX  ON  TELEGR.\MS.— Chairman  Dingley.  of  the  Ways 
and  Means  Committee,  has  received  a  letter  from  the  Commissioner  of  In- 
ternal Revenue,  N.  B.  Scott,  recommending  a  number  of  amendments  to  the 
act  of  June  13,  1S98,  known  as  the  "war  revenue  act."  Among  the  proposed 
amendments  is  one  to  amend  the  paragraph  imposing  1  cent  on  telegraphic 
dispatches,  so  as  to  make  it  definite  and  certain  as  to  who  is  to  affix  and  pay 
for  the  stamp,  the  telegraph  company  or  the  person  who  sends  the  dispatch. 

REBATE  ON  IMPORTS  AT  THE  CAPE  OF  GOOD  HOPE.— The 
State  Department  has  been  notified  by  Consul-General  Stowe  that  the  Gov* 
ernment  of  the  Cape  of  Good  Hope  has  reduced  the  duty  on  imported  goods 
passing  through  the  colony  to  the  inland  states  from  5  per  cent,  to  3  per 
cent.  This  reduction  applies  to  the  South  African  Republic,  Orange  Free 
State  and  Rhodesia,  and  means  a  saving  of  between  $250,000  and  $300,000  per 
annum  to  the  importers  of  Johannesburg  alone.  Among  the  articles  men- 
tioned in  the  schedule  aflfected  by  this  reduction  are  electric  cable  or  wire 
and  posts  for  the  same;  electric  fittings,  not  including  fancy  or  ornamental 
lamps;  switches  and  fittings  for  indoor  lighting;  tramway  equipments;  ma- 
chinery designed  to  be  driven  by  all  kinds  of  power,  including  electric;  ap- 
paratus and  appliances  used  in  connection  with  the  generating  and  storing 
of  electricity,  and  materials  for  use  in  the  construction  of  telegraph  lines. 

THE  METROPOLITAN  RAILROAD  COMPANY,  of  this  city,  is  putting 
in  some  improvements  in  its  station,  which,  when  completed,  will  make  it 
one  of  the  most  powerfully  equipped  plants  in  the  district.  They  include 
the  installation  of  one  1200-hp  Mcintosh  &  Seymour  tandem-compound  con- 
densing engine  directly  connected  to  a  General  Electric  railway  generator  of 
850-kw  capacity.  The  cylinders  are  26  and  56  inches  in  diameter,  respectively, 
with  48  inches  stroke,  and  the  engine  will  run  at  90  revolutions  per  minute. 
The  flywheel  weighs  80,000  pounds.  The  shaft  is  22  inches  in  diameter  and 
weighs  about  34,000  pounds.  In  addition  to  this  there  will  be  two  750-hp  tan- 
dem-compound condensing  engines  directly  connected  to  two  General  Elec- 
tric railway  generators  of  500  kilowatts  each.  These  engines  and  generators 
are  of  the  latest  type  and  the  current  output  from  the  machines  will  be  at  a 
pressure  of  600  volts.  There  are  also  being  installed  a  specially  constructed 
engine  and  generator  to  light  the  station  and  car  shed,  and  an  air  compressor 
for  the  purpose  of  cleaning  cars  and  performing  other  work  by  the  use  of 
compressed  air. 

IT  IS  STATED  upon  direct  authority  that  the  General  Electrical  Com- 
pany, of  Berlin,  entered  upon  the  present  year  with  orders  on  its  books 
amounting  to  95,000,000  marks  ($22,610,000),  against  65,000,000  marks  ($15,470,- 
000)  on  the  first  day  of  1897;  and  that  the  Schuckert  Company,  of  Nurem- 
berg, had  in  June,  1897,  orders  on  hand  aggregating  96,000.000  marks  ($22,- 
848,000) — more  than  double  those  of  the  same  date  in  1896.  American  experts 
whose  testimony  is  entitled  to  credence,  have  repeatedly  stated,  after  careful 
examination  of  the  subject,  that  the  prices  for  electrical  machinery  of  all 
kinds  in  Germany  are  nearly  or  quite  double  those  which  prevail  in  the 
United  States;  and  it  is  both  natural  and  gratifying  that  the  opportunity  thus 
offered  has  been  seized,  at  least  to  some  extent,  by  American  manufacturers. 
Among  the  American  equipments  may  be  cited  the  electrical  street-railway 
plant  at  Bamberg,  in  Bavaria,  which  has  been  supplied  during  the  past  year 
by  an  electrical  company  at  Cleveland,  and  there  appears  to  be  an  increas- 
ing import  of  American  dynamos,  motors  and  electrical  appliances  for  special 
purposes. — Extract  from  a  consular  report. 

THE  TELEPHONE  SITUATION  IN  WASHINGTON.— At  a  recent 
meeting  of  the  directors  of  the  Telephone  Subscribers'  Association  held  in 
this  city,  Mr.  A.  A.  Birney,  attorney  for  the  association,  made  a  statement  as 
to  the  status  of  the  contest  against  the  Bell  Telephone  Company,  having  for 
its  object  the  enforcement  of  the  law  fixing  the  rates  for  telephone  service 
in  the  District.  Mr.  Birney  stated  that  sixty  suits  for  injunction  had  been 
filed  against  the  telephone  company  since  the  passage  by  Congress  of  the 
act  making  the  maximum  rate  for  telephone  service  $50  per  year.  Each  of 
these  suits  and  one  for  a  writ  of  mandamus  have  been  instituted  through 
the  association.  The  case  of  the  complainants,  the  Subscribers'  Association, 
will  be  to  show  that  telephone  companies  in  other  cities  give  their  subscrib- 
ers a  better  service  than  is  furnished  in  Washington  at  the  rate  of  $50  per 
year  or  less  and  under  the  same  conditions.  In  support  of  this  contention, 
experts  will  be  examined  from  Detroit,  Toronto,  Richmond,  Norfolk,  Balti- 
more and  other  places  and  a  mass  of  testimony  will  be  adduced.  It  was 
decided  to  invite  members  of  the  old  Subscribers*  Association  to  join  the 
more  recently -formed  permanent  organization,  and  to  urge  the  necessity  of 
all  subscribers  to  telephones  in  Washington  becoming  members  of  the  asso- 
ciation and  joining  in  ■  the  fight  for  low  rates.  The  telephone  company,  on 
the  other  hand,  is  sparing  no  expense  in  the  effort  to  prove  that  it  cannot 
afford  to  furnish  telephone  service  at  the  rate  of  $50  a  year.  The  complain- 
ants will  have  thirty  days  in  which  to  produce  their  testimony,  unless  an 
extension  of  time  is  granted,  and  this  the  defense  will   strenuously  oppose. 

Buffalo  and  Niagara  Falls  Notes. 

THE  HAIRCLOTH  COMPANY,  which  has  a  factory  on  llic  gorge-  sid^  of 
Niagara  Falls  and  obtains  electric  power  from  the  Schoellkopf  power  house  in 
the  gorge,  has  erected  a  new  factory,  and  will  soon  increase  its  output,  taking 
additional  power  from  the  same  source. 


INCREASING  THEIR  LIGHTING  PLANT.— The  Wagner  car  shops  ol 
Buffalo,  are  increasing  their  lighting  capacity,  and  have  bought  from  the  Gen- 
eral Electric  Company  a  new  generator  of  sufBcient  capacity  to  run  l,6oo  addi- 
tional incandescent  lights.  The  Wagner  shops  will  run  day  and  night  hereafter, 
for  it  is  reported  that  the  company  has  orders  for  cars  sufficient  to  keep  the 
shops  running  full  force  about  a  year  and  a  half. 

THE  NIAGARA  CENTRAL  RAILWAY,  which  runs  from  Niagara  Falls  to- 
St.  Catharines,  Canada,  is  about  to  be  equipped  with  electric  power.  Its  condi- 
tion became  so  deteriorated  last  season  that  the  Government  inspectors  ordered 
it  to  stop  business,  and  it  was  then  sold  to  a  Mr.  Nelson,  of  St.  Catharines,  for 
$50,000.  A  syndicate  of  New  York  and  Albany  capitalists  has  now  about  com- 
pleted the  purchase  of  the  road,  and  next  season  it  will  be  started  up  as  a  trol- 
ley line. 

THE  PARTIAL  STOPPAGE  of  the  Niagara  power  current  to  Buffalo  dur- 
ing the  late  heavy  fall  of  snow  is  explained.  There  were  two  reasons  for  it;  one 
was  the  leakage  caused  by  the  accumulation  on  the  insulators  of  dust  from  the 
carbide  works,  near  which  the  line  passes,  and  the  other  and  more  serious  rea- 
son was  the  short  circuit  caused  by  the  guard  wires  falling  on  the  line  wires 
from  the  weight  of  the  snow.  It  appears  that  these  guard  wires  have  always 
been  a  source  of  trouble,  and  some  of  the  company's  electrical  engineers  object- 
ed to  them  on  general  principles.  They  were  intended  primarily  as  a  protec- 
tion to  the  lines  against  lightning,  and  have  met  this  requirement  very  well; 
but  it  has  now  been  proven  that  they  are  such  a  menace  to  the  lines  that  it  has 
been  decided  to  take  them  down  entirely. 


Chicago  Note. 


THE  STREET  RAILWAY  FRANCHISE  FIGHT-.Mr.  Charles  T. 
Yerkes  at  a  meeting  of  the  Sunset  Club  on  the  night  of  December  15  dis- 
cussed the  subject  of  the  street  railway  franchises.  He  intimated  that  if  the 
Allen  law  was  repealed  the  street  railways  might  go  to  Springfield  and  get 
something  better.  He  stated  frankly  that  the  railway  companies  wanted  a 
fifty-year  franchise  because  it  would  do  them  good.  So  far  as  monopoly  is 
concerned  he  admitted  that  the  companies  wanted  a  monopoly  of  the  streets 
of  the  city.  He  did  not  want  a  consolidation  of  the  street  railways  of  Chicago, 
neither  did  the  street  railways  of  Chicago  want  the  "eternal  sandbagger"  after 
them  all  the  time.  He  stated  that  the  companies  were  not  being  fairly  treated 
in  the  fight  and  suggested  that  if  there  is  any  bribery  in  the  City  Council  the 
best  way  to  stop  it  would  be  to  grant  their  fifty-year  franchise. 

Wisconsin  Notes. 


COLUMBUS.  WIS..  WANTS  AN  ELECTRIC  LIGHT  PLANT.-The 
Council  of  Columbus,  Wis.,  is  contemplating  putting  in  an  electric  light  plant 
to  cost  about  $g,ooo. 

ALLEGED  ILLEGAL  ISSUE  OF  BONDS.-A  suit  has  been  started  by 
Mr.  C.  H.  Holmes,  of  Green  Bay,  against  the  Fox  River  Electric  Railway 
Company  and  the  Farmers'  Loan  and  Trust  Company,  of  New  York,  to  set 
aside  $117,000  of  bonds  of  the  company,  which  the  plaintiff  alleges  were  ille- 
gally issued. 

THE  CITIZENS'  TR.\CTION  COMPANY,  of  Oshkosh,  has  secured  the 
right  of  way  along  the  Ridge  road  between  that  city  and  Neenah.  The  com- 
pany has  sixty  days  in  which  to  accept  the  franchise,  and,  if  accepted,  it  will 
be  required  to  pay  a  forfeiture  of  $4,000  if  the  road  is  not  completed  by 
August  I  next.  The  plan  is  independent  of  the  Tilotson  Interurban  road 
along  the  lake  shore. 


St.  Louis  Notes. 


SALE  OF  EDISON  PLANT.— A  rumor  is  current  that  the  Edison  electric 
plant  has  been  sold.  It  is  said  that  William  C.  Whitney,  of  New  York,  and  a 
syndicate  are  the  persons  who  are  said  to  have  secured  it.  The  report  is  de- 
nied, however. 

SALE  OF  THE  HAMILTON  LINES  CLOSED.-President  C.  H.  Spencer, 
of  the  Southern  Electric  Railway,  has  returned  to  St.  Louis  from  Chicago.  The 
purchase  of  the  Hamilton  Syndica'e  lines  by  himself  and  Charles  F.  Orthwein 
has  been  consummated.  The  $3,000,000  agreed  upon  as  the  purchase  price  has 
been  paid,  and  all  details  ha\"e  been  attended  to. 

BURYING  THE  CITY  WIRES.-The  contract  for  putting  city  wires  under- 
ground has  been  approved,  and  bids  for  the  laterals  to  connect  the  cables  with 
the  engine  house  and  boxes  have  been  advertised  for.  Five  bids  on  the  work 
were  received.  The  lowest  was  made  by  the  Abbot  &  Gamble  Construction 
Company.     The  contract  price  will  be  about  $5,700. 

WIRES  ALL  UNDERGROUND.-When  the  time  limit  of  the  Keyes  or- 
dinance, which  provides  for  placing  all  downtown  electric  lights,  telephone  and 
telegraph  wires  underground,  shall  expire,  January  i,  all  wires  except  those 
of  the  city  will  have  been  buried.  The  city  will  be  delayed  in  complying  with 
the  law  because  its  ducts  cannot  be  used  until  the  conduit  system  is  in  full  op- 
eration. Excavations  for  the  conduits  began  two  years  ago,  and  have  been  con- 
tinued with  remarkable  speed  and  success. 


Canadian  Notes. 


THE  CITY  COUNCIL  of  Vancouver.  B.  C,  is  desirous  of  purchasing  the 
electric  railway,  but  a  proposal  to  ffoat  the  whole  electric  railway  system  of  the 
syndicate  are  the  persons  who  have  secured  it.    The  report  is  denied,  however. 

MR.  LETHEULE,  an  electrical  engineer  of  Paris,  France,  was  in  Quebec 
recently.  He  was  subventioncd  by  the  French  Government  to  visit  Canada  and 
examine  and  report  for  French  capitalists  on  the  application  of  electricity  for 
industrial  purposes. 

DR.  C.  J.  EDG.XR,  manager  of  the  Eastern  Townships  Light  &  Power  Com- 
pany, has  concluded  the  purchase  of  the  water  power  at  Nengle's  Dam,  near 
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Rock  Forest,  Quebec.  The  company  intends  to  transmit  electrical  energy  for 
power  and  lighting  purposes  to  the  city  of  Sherbrooke,  Que. 

THE  NIAGARA  POWER  FRANCHISE.— The  Lieutenant-Governor-in- 
Council  of  the  province  of  Ontario,  on  the  advice  of  the  Attorney-General,  has 
referred  to  the  High  Court  of  Justice  for  the  province  certain  questions  to  de- 
termine whether  the  non-complelion  by  the  Niagara  Power  Company  of  the 
water  connections  to  the  extent  of  20,000  horse-power  and  10,000  horse-power 
actually  ready  for  use,  supply  and  transmission  by  November  i,  1898,  has  not 
put  an  end  to  the  agreement  between  the  Park  Commissioners  and  the  com- 
pany, giving  the  latter  exclusive  use  of  the  water  power  at  Niagara  Falls. 

AFTER  HAVANA'S  STREET  RAILWAYS.— A  syndicate  of  Toronto, 
Ont.,  capitalists  is  said  to  be  now  in  Havana,  Cuba,  endeavoring  to  secure  the 
franchise  of  the  street  railway  system  in  that  city.  The  gentlemen  named  are 
William  MacKenzie,  Frederick  NichoUs,  S.  F.  Madden  and  Z.  Lash.  The 
franchise  includes  an  electric  railway  system  for  Havana  and  a  steam  railway  to 
Matanzas.  The  latter  railway  is  in  existence,  but  for  the  city  there  is  nothing 
at  present  save  a  hne  of  buses  drawn  by  mules.  Sir  William  Van  Home, 
president  of  the  C.   P.   R.,  is  also  said  to  be  interested. 

BELL  TELEPHONE  ASSESSMENTS.— The  three  county  judges  who  have 
been  hearing  the  appeal  of  the  Bell  Telephone  Company  from  the  assessment 
as  fixed  by  the  city  of  Toronto,  Ont.,  have  given  judgment,  knocking  off  over 
half  a  million  dollars.  The  assessment  on  land  and  buildings  was  not  touched, 
but  that  of  $377,992  on  poles,  wires  and  conduits  was  reduced  to  $32,750;  the  one 
of  $177,174  on  one  switchboard  was  cut  to  $12,000,  and  on  two  others  $50,733  to 
$3,900.  This  reduction  is  made  because  the  company  claims,  and  the  judges  de- 
cide, that  the  material  should  be  assessed,  not  as  of  a  system  in  operation,  but 
as  separate  parts,  for  what  they  would  bring  if  they  were  taken  away  and  sold. 


General  IRews* 


New  Incorporations, 


THE  AUTOMATIC  TELEPHONE  COMPANY  has  been  incorporated  at 
New  Bedford,  Mass.,  with  a  capita!  stock  of  $100,000.  The  incorporators  are 
J.   W.   Macomber  and   Frederick  Tabor. 

THE  FLEMINGSBURG  &  MYERS  STATION  TELEPHONE  COM- 
PANY, of  Fleming  County,  Kentucky,  has  filed  articles  of  incorporation  with 
the  Secretary  of  State.  The  capital  stock  is  $600,  and  the  principal  stockholder 
is  J.   B.  Sherwood. 

THE  HAMILTON  &  EATON  ELECTRIC  STREET  RAILWAY  COM- 
PANY, Hamilton,  N.  Y.,  has  been  formed  with  a  capital  stock  of  $10,000. 
Among  the  incorporators  are  J.  H.  Shallenbarger,  J.  A.  Walker,  A.  T.  Elli- 
ott, and  J.   C.   Unzicker. 

THE  FARMERS'  &  MERCHANTS'  TELEPHONE  COMPANY  has  been 
incorporated  at  Pittsburg,  Pa.,  with  a  capital  stock  of  $5,000.  The  incorpo- 
rators arc  J.  P.  Darling,  S.  C.  Kissner,  John  Fischer,  W.  D.  Kissner,  T.  L. 
Darling,  J.  F.  Rees,  and  L.  G.  Rees. 

THE  SWEDESBORO  LIGHT,  HEAT  &  POWER  COMPANY,  Swedes- 
boro.  Pa.,  has  been  incorporated  with  a  capital  stock  of  $25,000.  Those  inter- 
ested are  Charles  D.  Lippincott,  Henry  M.  Mitchell,  Thomas  B.  Turner,  John 
C.  Rulon,   Benjamin  F.   Lawrence  and  James  J.   Davidson,  all  of  Swedesboro. 

THE  MANHATTAN  LIGHTING  COMPANY,  of  New  York,  has  been  in- 
corporated with  a  capital  of  $250,000  to  manufacture  and  supply  gas  and  elec- 
tricity for  lighting,  heating  and  power  purposes  in  New  York  and  Westchester 
counties.  The  directors  arc  Henry  D.  Brenner,  New  York;  H.  E.  Bowen, 
Brooklyn,  and  Henry  P.   Keith,  Hempstead,  L.   I. 

THE  BOSTON  &  NEW  YORK  TELEPHONE  &  TELEGRAPH  COM- 
PANY  has  been  incorporated  in  New  Jersey,  with  a  capital  stock  of  $1,000,- 
000,  the  incorporators  being  Zephaniah  S.  Holbrook,  of  Cambridge,  Mass.; 
Cakes  Ames,  of  Milton,  Mass.;  Frederick  A.  Spear  and  Charles  E.  Adams, 
of  Lowell,  Mass.;  and  J.  Stewart  Rubk,  of  Boston. 

THE  SOUTH  AFRICA  GENERAL  ELECTRIC  COMPANY,  of  Schenec- 
tady, N.  Y.,  has  bc^n  incorporated  with  a  capital  stock  of  $50,000  to  deal  in 
electrical  apparatus,  machines,  engines  and  mechanical  devices,  and  to  con- 
struct works  and  plants  involving  their  use  in  the  United  States,  South  Africa 
and  other  foreign  countries.  The  directors  arc  S.  D.  Greene,  Henry  W.  Dar- 
linc,  D.  Mazcnct,  J.   R.   Lovcjoy  and  M.   F.   Wcstovcr,  of  Schenectady. 

The  Telegraph  and  Telephone. 


BORDENTOWN,  N.  J.— An  ordinance  for  the  Burlington  County  Telephone 
Company  was  defeated  by  the  Common  Council  of  Burlington, 

BOSTON,  MASS,— During  the  month  of  November  the  Erie  Telegraph  & 
Telephone  Company  added  1004  subscribers  to  its  system.  The  net  gain  in  the 
number  of  subicribrrs  so  far  during  the  present  year  is  6021. 

DULUTH,  MINN,— Ihe  Duluih  Telephone  Comjany  has  just  completed  the 
nccetury  cf]uipment  for  operating  metallic-circuit  long-distance  instruments, 
and  is  patting  them  in  reiidcnces  at  $j6  per  annum  each  for  two  'phones  on 
one  line. 

..jANSFIELD.  OHIO.— The  People's  Telephone  system,  consisting  of  fifty. 
Jour  stalinnt  and  five  exchtnges,  in  A^hUnd,  Wayne,  Medina  and  Holmes 
couniies.  has  been  sold  to  Ashland  county  capitalists  for  about  $30,000.  A  stock 
company  will  be  formed  and  Ihc  hcadfiuartcrs  moved  from  Butler  to  Ashland. 

BOSTON.  MASS.— The  Erie  Telephone  Company  will  expend  $1,000,000  In 
ext»-n«ions  next  year,  including  additional  longdistance  lines  in  the  six  States 
in  *hich  this  company  operales.  During  the  present  year  the  number  of  sub- 
scribers to  its  service  increased  xi,rioo  to  yt.rf^,  or  2%  per  cent. 

DULUTH,  MINN.— The  city  of  Duluth  will  advertise  for  bids  (or  a  tele- 
phone service  after  March  0.  1R99.  '>n  which  date  the  franchise  of  the  Duluth 
&  Superior  Telephone  Company  expires.    A  percentage  of  the  grot*  receipts 


will  be  demanded,  also  a  lower  rate  than  heretofore  given,  together  with  a  cer- 
tain number  of  free  instruments  and  a  diiferential  rate  in  favor  of  residence 
telephones.  The  Bell  company  has  just  reduced  its  residence  rates  from  $50  to 
$36  per  year. 

PITTSBURG,  PA.— The  telephone  war  in  Homestead  between  the  Bell  Tele- 
phone Company  and  the  Home  company  still  continues.  The  Bell  company 
has  made  another  cut  in  prices,  offering  to  put  in  a  long-distance,  soo-call  'phone 
for  $12  per  year,  while  the  Home  company  is  asking  $24  for  a  local  service.  The 
Home  company  has  been  granted  a  charter.  Dr.  George  Gladden,  the  president 
of  the  company,  says  the  system  will  be  in  working  order  by  February  i,  and 
by  that  time  they  will  have  400  subscribers.  The  business  men  of  the  town 
claim  the  Bell  company  is  making  the  big  cut  in  prices  simply  to  freeze  the 
local  company  out,  and  will  restore  the  old  prices  as  soon  as  the  new  company 
is  gotten  out  of  the  road,  and  refuse  to  subscribe  for  a  long-distance  telephone 
unless  given  five-year  contracts.  This  the  company  refuses  to  do,  and  not  a 
single  additional  subscriber  has  been  obtained  by  it  since  the  war  began. 

KANSAS  CITY,  MO. — Conversation  by  telephone  is  admissible  as  evidence 
in  court.  This  was  decided  by  the  Court  of  Appeals  in  the  case  of  James  A. 
Guest  against  the  Hannibal  &  St.  Joseph  Railway.  A  piano  belonging  to  Mr. 
Guest  was  in  this  road's  freight  depot  at  Chillicothe,  Mo.  Mr.  Guest  called  the 
agent  by  'phone  and  directed  hira  to  ship  the  piano  that  afternoon.  That  night 
the  depot  burned,  and  as  the  piano  had  not  been  shipped,  it  was  burned  also. 
Mr.  Guest  brought  suit  in  the  Livingston  County  Circuit  Court,  lost,  and  ap- 
pealed. At  the  trial  the  railroad  agent  testified  that  he  did  not  receive  the  mes- 
sage, and  the  court  ruled  that  a  telephone  message  was  not  admissible.  The 
Court  of  Appeals  holds,  however,  in  reversing  the  case,  that  if  the  man  at  the 
other  end  of  the  fine  answers  to  the  name  of  the  man  called  for  and  receives 
the  message,  it  is  as  competent  as  though  a  letter  had  been  mailed  to  him. 

BOSTON,  MASS.— The  New  England  Telephone  Company  on  December 
16  inaugurated  a  new  telephone  service  by  which  it  is  prepared  to  establish  at 
residences  or  places  of  business  located  within  the  Boston  or  suburban  ex- 
change districts  and  accessible  to  the  company's  wires,  long  distance  tele- 
phones, measured  service  basis,  as  follows:  Residences,  six  on  a  circuit,  $30 
per  annum;  business,  three  or  more  on  a  circuit,  $48.  An  extra  charge  is 
made  for  stations  located  more  than  one  mile  from  the  company's  exchange 
office.  The  $30  suburban  service  allows  500  calls  in  the  town  wherein  the 
instrument  is  installed,  a  charge  of  10  cents  extra  being  made  for  a  call  in 
Boston  or  other  out-of-town  places.  The  $48  service,  three  stations  being  on 
the  line,  permits  of  500  calls,  including  Boston  and  other  out-of-town  points. 
The  party  line  service  heretofore  in  operation  cost  the  subscriber  $60,  two 
stations.  This  is  now  reduced  to  $48  with  the  addition  of  a  third  instrument 
to  the  line.  The  previous  charge  of  $36  for  local  service  with  three  or  more 
stations  is  now  reduced  to  $30  with  six  instruments  on  the  line.  The  new 
system,  therefore,  is  a  reduction  in  telephone  rentals  with  the  addition  of  one 
or  more  stations  to  the  line. 


Electric  Light  and  Power. 


VANCEBURG,  KY. — A  movement  is  on  foot  to  organize  an  electric  light 
company,  the  stock  to  be  taken  by  public  subscription.  The  amount  of  capital 
stock  for  the  proposed  company  is  placed  at  $3,000. 

WASHINGTON,  D.  C— On  the  night  of  December  8  a  peculiar  accident  oc- 
curred at  the  station  of  the  United  States  Electric  Light  Company  in  this  city. 
One  of  the  steam  pipes  burst,  and  a  large  section  of  the  pipe  fell  across  the 
corner  of  a  switchboard  in  such  a  way  as  to  result  in  the  temporary  extinguish- 
ment of  all  the  lights  operated  from  the  station. 

YORK,  PA. — At  the  annual  meeting  of  the  stockholders  of  the  Edison  Elec- 
tric Company  the  following  were  elected  directors:  G.  P.  Yost,  C.  A.  Elscn- 
hart,  A.  F.  Geesey,  H.  S.  Wiest,  Edward  T.  Moul,  B.  S.  Gilbert  and  W.  F.  Bay 
Stewart.  The  board  organized  by  electing  G.  P.  Yost,  president;  C.  A.  Elsen- 
hart,  vice-president;  A.  F.  Geesey,  secretary,  and  C.  C.  Frick.  treasurer. 

PORTSMOUTH,  N.  H.— The  Boston  &  Maine  Railroad  Company  is  erect- 
ing here  an  electric  power  station.  The  building  is  118  feet  wide  and  64  feet 
long,  divided  into  two  rooms — one  for  the  boilers  and  the  other  for  the  engines 
and  generators.  The  side  walls  are  of  brick,  the  roof  construction  fireproof. 
The  contract  for  the  steelwork  was  given  to  the  Berlin  Iron  Bridge  Com- 
pany, of  East   Berlin,  Conn. 

DES  MOINES,  lA.— It  is  reported  that  upon  the  completion  of  improve- 
ments to  its  steam  plant  by  which  the  General  Electric  Company  will  have  an 
added  capacity  of  nearly  30,000  incandescent  lights,  a  material  reduction  will  be 
made  in  the  price  of  incandescent  lights.  I'his  will  be  done  with  a  view  of  mak- 
ing the  use  of  electric  lights  for  the  illumination  of  residences  more  popular 
and  to  discourage  the  putting  in  of  private  plants. 

PITTSBURG,  PA.— It  is  stated  that  the  directors  of  the  Allegheny  County 
Light  &  Heating  Company  have  approved  the  offer  of  an  option  to  Brown 
Brothers,  of  New  York,  of  all  the  stock  at  $180  n  share,  the  total  amount  being 
$Aoo,ooo.  It  is  stated  that  Messrs.  Brown  Brothers  aim  to  combine  all  the  elec- 
tric light,  illumi'**>ting  and  fuel  gas  companies  in  this  territory.  The  promot- 
ers have  already  acquired  the  illuminating  gas  companies  here,  paying  therefor 
$7,000,000. 

SOMETHING  FOR  SALE  IN  ST.  T-OUIS.— An  advertisement  in  a  St. 
T-oui*  daily  paper  of  recent  issue  offers  for  snlc  nt  a  hnrgnin  the  following- 
nnmcd  articles:  "A  35-horse  multipolar  motor  or  ss-horse  multipnlor  dynamo; 
400  lamps,  belt  driving  or  direct  connection  or  American  hall,  simple  centre 
crank,  horizontal  or  taiiHrm,  compotmd  6ohorsc  engine."  The  person  offering 
Ihcse  things  for  sole  could  perhaps  dispose  of  them  in  lime  if  he  were  to  offer 
a  prize  to  the  first  person  who  succeeded  in  guessing  what  he  had  to  sell. 

WILMINGTON,  DEL,— A  deol  is  in  progress,  if  not  nctuntly  consummated, 
for  Ihe  purchase  of  the  controlling  inlerett  of  the  Wilminglon  City  Electric 
Company.  Ihe  Prnnsylvonia  Heat,  Light  A  Power  Company  is  suggested  aa 
Ihe  probable  ptirchasrr.  Tlic  Wilmingt()n  City  Klcclric  Comp.Tny  has  a  capital 
atock  of  $251;, ono,  of  whirl)  (k.ikxi  w.i«  nddcd  about  tlie  time  of  the   purchase  of 
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the  charter  of  the  Wilmington  Heat,  Light  &  Power  Company,  which  promised 
to  become  a  competitor  of  the  old  organization. 

BALTIMORE,  MD.— It  is  stated  that  the  Westinghouse  Air  Brake  Com- 
pany has  secured  control  of  the  Brush  Electric  Light  Company  in  this  city. 
The  Brush  Company  defaulted  on  its  special  mortgage  bonds  last  November, 
and  in  making  an  offer  Mr.  Westinghouse  agreed  to  take  these  at  half  their 
face  value  at  cash  or  exchange  them  for  Westinghouse  Air  Brake  stock.  The 
cash  proposition  was  accepted.  The  special  mortgage,  which  was  the  third  ob- 
tained by  the  company,  is  now  merged  into  stock,  and  the  dividend  passed  in 
November  is  guaranteed. 

WASHINGTON,  D.  C. — It  is  understood  that  experiments  will  be  made  in 
the  use  of  electric  lights  for  lighthouses  at  various  points  on  the  lakes.  The 
first  experiments  will  be  conducted  at  Marquette,  Mich.  At  this  point  there  is 
a  breakwater  extending  into  the  lake  about  3,000  feet,  and  during  stormy  weath- 
er the  trip  to  the  outer  end,  in  order  to  light  the  oil  lamp,  is  extremely  danger- 
ous. The  plan  is  to  lay  a  submarine  cable  along  the  top  of  the  breakwater 
masonry,  and  to  use  a  50-cp  stereopticon  incandescent  lamp,  which  will  be 
controlled  from  the  shore. 

ATLANTA,  GA. — An  isolated  plant  has  been  installed  in  the  custom  house 
in  this  city.  Heretofore  the  lights  have  been  furnished  by  the  Georgia  Elec- 
tric Light  Company,  and  it  was  found  to  be  very  expensive,  costing  from  $400 
to  $600  a  month.  It  was  decided  to  put  in  an  isolated  plant,  and  three  gas 
engines  were  purchased  and  put  into  place,  and  are  now  furnishing  the  lights 
for  the  building.  The  engines  cost  about  $15,000,  and  the  cost  of  running 
them  is  about  $10  a  day,  so  that  in  the  course  of  time  the  Government  will  save 
something   on    the    investment. 

NEWARK,  N.  J.— The  People's  Electric  Light  &  Power  Company  is  about 
to  issue  a  circular  to  its  out-of-town  patrons  and  prospective  customers  making 
a  reduction  in  its  present  rates  for  current  of  from  7J^  to  13^  per  cent.  The 
reduction  will  apply  to  Jersey  City,  Bayonne,  Irvington,  Clinton,  Vailsburg, 
the  Oranges,  Bloomfield,  Montclair,  Caldwell,  Verona,  Harrison  and  Kearny, 
and  will  be  from  a  schedule  of  prices  as  now  charged  in  the  different  towns,  to 
a  uniform  rate  of  13  cents  per  kilowatt,  not  including  lamp  renewals.  The 
company  is  installing  a  new  engine  in  the  River  Street  plant,  and  expects  to 
have  it  in  operation  by  the  beginning  of  the  year.  Then  the  recovery  from 
the  disastrous  fire  a  year  or  two  ago  will  be  complete. 

HELENA,  MONT. — Helena  is  now  stated  to  be  the  most  thoroughgoing 
electrical  city  in  the  United  States  by  reason  of  the  inauguration  on  De- 
cember 15  of  the  second  largest  and  most  complete  electrical  plant  in  the 
country.  The  amount  of  power  developed  by  damming  the  Missouri  River  is 
about  30,000  horse-power,  which  power  is  utilized  for  a  variety  of  purposes. 
Chief  among  ^hera  may  be  mentioned  the  East  Helena  smelters  and  con- 
centrators, all  of  the  mining  power;  street  railways,  electric  lighting  and  news- 
paper plants  in  the  city.  The  mining  industry  will  receive  the  greatest  benefit, 
and  it  was  for  this  purpose  principally  that  the  work  was  undertaken.  It  is 
intended  to  transmit  power  to  Butte  in  the  spring. 

The  Electric  Railway. 


CHICAGO,  ILL. — The  Yerkes  franchise  ordinances  have  been  side-tracked 
indefinitely.     The  vote  was  38  to  25. 

MAYSVILLE,  KY. — An  attempt  is  being  made  to  build  an  electric  railway 
from  this  city  to   Flemingsburg,  a  distance  of   17  miles. 

PROVIDENCE,  R.  I.— The  Providence  &  Taunton  Street  Railway  Company 
has  declared  a  first  dividend  of  2j^  per  cent.,  payable  January  2,   1899. 

PHILADELPHIA,  PA. — The  Hestonville  Passenger  Railway  Company  has 
declared  a  dividend  of  $1.50  on  its  preferred  stock  and  a  dividend  of  $1  on  its 
common  stock,   payable  December  31. 

DAYTON,  OHIO.— Stockholders  of  the  Dayton,  Springfield  &  Urbana  Elec- 
tric Railway  Company,  at  Springfield,  Ohio,  have  increased  the  capital  stock 
of  the  company  from  $10,000  to  $750,000. 

CHATTANOOGA.  TENN.— Work  on  the  power  house  of  the  Chattanooga 
Rapid  Transit  Company  is  rapidly  nearing  completion,  and  everything  will  be 
in  readiness  for  the  operation  of  the  electric  cars  in  a. very  short  time. 

ERIE,  PA. — The  ordinance  giving  a  franchise  to  the  Erie  Rapid  Transit 
Company  (the  North  East  Line)  has  been  passed  by  the  City  Council.  A  fran- 
chise was  also  given  to  the  Erie  Transit  Company  (the  Edinboro  Line). 

DALLAS,  TEX. — The  strike  on  the  Dallas  Consolidated  Street  Railway  was 
amicably  settled  and  officially  declared  off.  The  men  are  to  be  taken  back 
to  work  and  their  union  fully  recognized.  The  strike  began  November  lo  and 
lasted  until   December  6. 

BINGHAMTON,  N.  Y.— The  Binghamton  Street  Railroad  Company  will 
have  a  skating  rink  this  winter,  having  arranged  to  lease  Brigham's  pond,  fur- 
nish lights  and  music  each  evening,  together  with  a  place  where  the  patrons 
can  keep  warm  and  refreshments  can  be  served. 

RICHMOND,  IND. — Benjamin  Binford  ar>d  other  well-known  capitalists  of 
Greenfield,  this  State,  are  at  the  head  of  a  project  to  build  an  electric  railroad 
from  Indianapolis  to  this  city  by  way  of  Greenfield  and  Knightstown,  and  with 
side  lines  to  Newcastle  and  other  towns  of  similar  importance. 

AKRON,  OHIO.— It  has  been  given  out  by  officials  of  the  company  that  the 
Akron,  Bedford  &  Cleveland  Electric  Road  is  to  be  double-tracked  at  once 
between  Cuyahoga  Falls  and  Newburg.  When  this  19  done  there  will  not 
remain  more  than  two  miles  of  single  track  on  this  road,  and  this  strip  will  be 
doubled  next  summer, 

DETROIT,  MICH. — A  proposition  for  new  franchises  submitted  to  the 
Common  Council  on  December  13  by  the  street  railroad  companies  was  re- 
jected by  a  vote  of  30  to  3.  It  provided  for  certain  improvements  and  exten- 
sions, a  thirty-years'  extension  of  all  existing  franchises,  universal  transfers, 
and    several    lesser   features. 

SIIAMOKIN.  PA.— The  Williams  Valley  and  Lykcns  Street  Railway  is  now 
in  operation.  This  road  connects  Lykcns  with  Reiner  City,  a  distance  of  about 
12  miles.     Electricity  is  the  motive  power.     The  power  plant  Is  located  at  Wil- 


liamstown,   which  is  quite   central.    This  road   will  be  a  close  competitor  for 
passengers  of  the  Williams  Valley   Railroad,  a  steam  railway. 

PITTSBURG.  PA.— A  great  15-foot  fly-wheel  in  the  Pittsburg  and  Birming- 
ham Traction  Company's  power  house,  at  Carson  and  South  Thirtieth  Streets, 
burst  a  few  nights  ago.  It  wrecked  a  300-hp  engine,  wrought  ruin  in  the  build- 
ing and  did  considerable  damage  to  neighboring  houses.  No  one  was  injured. 
The  whole  neighborhood  was  thrown  into  darkness  as  a  result  of  the  accident. 
NEW  HAVEN,  CONN.— The  Meriden,  Southington  &  Compounce  Trolley 
Company  has  given  notice  of  a  petition  to  the  next  General  Assembly  for  per- 
mission to  increase  its  capital  stock  to  $500,000,  and  to  extend  its  line  to  Wa- 
terbury,  to  Cheshire,  to  Mount  Carmel,  to  the  top  of  West  Peak,  to  Berlin^ 
and  through  certain  Meriden  streets,  the  whole  involving  extensions  of  about 
40  miles. 

ANSONIA,  CONN. — A  corporation  has  been  formed  here  to  be  known  as 
the  Seymour  Electric  Railway  Company,  which  will  petition  the  next  session 
of  the  Legislature  for  the  privilege  of  building  and  operating  an  electric  rail- 
way between  this  city  and  Beacon  Falls,  10  miles  to  the  north,  running  through 
the  town  of  Seymour.  The  incorporators  include  the  most  prominent  business 
men  of  this  city. 

CHATTANOOGA,  TENN.— The  Chattanooga  Electric  Street  Railway  Com- 
pany contemplates  sonre  very  extensive  improvements.  New  cars  for  the  sum- 
mer will  be  at  once  purchased  and  fitted  up.  Negotiations  are  now  pending 
for  the  purchase  of  this  rolling  stock,  including  motor  equipment.  It  is  in- 
tended to  put  the  road  in  first-class  condition.  The  tracks  are  to  be  repaired 
as  well  as  the  overhead  work. 

CHESTER.  PA.— The  Wilmington  extension  of  the  consolidated  trolley  line 
is  now  completed,  with  the  exception  of  1000  feet  at  Grubb's  Landing,  Del., 
at  which  point  a  bridge  is  being  built.  The  approximated  cost  of  the  extension, 
which  leaves  this  city  via  Ninth  Street,  is  $180,000.  The  ultimate  intention  is 
to  have  a  direct  line  between  Wilmington  and  Philadelphia.  The  Wilmington 
extension  will  be  in  operation  by  January  i,  iSgg. 

NEW  YORK,  N.  Y.— The  Brooklyn  Heights  Railroad  Company  has,  by  the 
purchase  of  a  piece  of  land  on  West  Eighth  Street,  Coney  Island,  secured  the 
long-desired  outlet  whereby  the  connection  between  the  Sea  Beach  branch 
of  the  system  and  its  newly  acquired  line,  formerly  owned  by  the  Sea  View 
Railroad  Company,  can  be  made,  thus  giving  the  company  a  direct  line  be- 
tween Park  Row,  Manhattan,  and  Brighton  Beach. 

BALTIMORE,  MD.— It  is  officially  announced  that  all  of  the  street  rail- 
ways in  and  about  Baltimore  will  be  consolidated,  and  that  the  different  lines 
will  hereafter  be  controlled  by  one  management.  The  companies  involved  in 
the  deal  are  the  Consolidated.  City  Passenger,  Baltimore  &  Northern,  and 
Baltimore,  Middle  River  &  Sparrow's  Point  Railways.  It  is  stated  that  the 
sum  involved  in  the  transaction  is  about  $28,000,000. 

ELMIRA,  N.  Y. — It  is  announced  that  the  Elmira  &  Seneca  Lake  Electric 
Railway,  which  has  been  talked  of  for  several  years,  is  to  be  built  this  winter, 
and  that  work  is  to  be  commenced  at  once,  the  contract  for  constructing  it 
having  been  let  to  the  American  Engineering  Company,  of  Bound  Brook,  N.  J. 
The  road  will  run  from  Watkins  through  Montour  Falls  to  Horseheads,  where 
It  will  meet  with  the  Horseheads  &  Elmira  Electric  Railway. 

BOSTON,  MASS. — Electric  railways  in  this  vicinity  have  declared  dividends 
as  follows:  The  Wellesley  &  Boston  Street  Railway  Company,  a  quarterly  div- 
idend of  2  per  cent.,  payable  to  stock  of  record  December  24;  the  Newtonville 
&  Watertown  Street  Railway  Company,  a  quarterly  dividend  of  i  per  cent., 
payable  to  stock  of  record  December  24,  and  the  Newton  &  Boston  Street 
Railway  Company,  a  quarterly  dividend  of  iJ4  per  cent.,  payable  to  stock  of 
record  December  24. 

CLEVELAND,  OHIO.— It  is  reported  that  an  English  syndicate  is  negoti- 
ating for  the  purchase  of  both  the  Big  and  Little  Consolidated  Street  Rail- 
ways, the  two  companies  which  control  and  operate  all  the  street  railway  lines 
in  the  city,  both  cable  and  electric,  as  well  as  all  the  suburban  lines  in  and 
about  Cleveland.  The  combined  capitalization  of  the  two  companies  is  $24,- 
300,000.  It  is  estimated  that  the  entire  street  railway  system  can  be  purchased 
for  about  $35,000,000. 

CINCINNATI,  OHIO.— A  deal  is  now  pending  involving  a  number  of  Ohio 
electric  railways.  It  is  the  consolidation  of  a  number  of  interurban  electric 
railways,  including  those  now  in  operation  between  Piqua  and  Troy  and  Day- 
ton and  Troy,  and  lines  that  are  now  under  course  of  construction  between 
Cincinnati  and  Dayton.  It  is  now  possible  to  travel  over  different  interurban 
railways  between  Cincinnati  and  Dayton.  Ohio,  in  less  than  twice  the  time  it 
takes  the  quickest  railway  train,  and  for  just  one-half  fare. 

WASHINGTON,  D.  C— Before  many  months  the  old  cable  system  of  the 
Columbia  Railway  Company  will  be  a  thing  of  the  past.  Theodore  J.  King, 
superintendent  of  the  company,  has  made  application  to  the  District' Commis- 
sioners for  a  permit  to  change  the  existing  system  to  a  modern  underground 
electric  system  similar  to  that  in  use  upon  the  Metropolitan  and  Capital  Trac- 
tion Companies*  lines  in  this  city.  The  commissioners  approved  the  request. 
The  work  of  changing  the  conduits  will  not  be  begun  until  some  time  in  Janu- 
ary. The  Columbia  Railway  is  the  only  remaining  local  street  railway  line 
depending  upon   the  cable  as  a  motive   power. 

NEW  HAVEN,  .CONN.— Ex-Governor  Thomas  M.  Waller.  Lieutenant- 
Governor  James  D.  Dewell,  Israel  I.  Kelsey,  vice-president  of  the  Winchester 
Avenue  Railroad  Company;  S.  Harrison  Wagner,  a  director  in  the  New 
Haven  Street  Railway  Company,  and  W.  B.  Ferguson,  president  of  the  Win- 
chester Avenue  Company,  have  petitioned  the  General  Assembly  for  an  act  of 
incorporation  empowering  them  to  form  a  new  street  railroad  company  and  to 
lay  tracks  through  several  streets  in  New  Haven  and  through  surrounding 
towns.  It  is  likely  that  the  petition  will  be  opposed  by  the  New  York,  New 
Haven  &  Hartford  Railroad,  inasmuch  as  the  new  road  will  parallel  its  Derby 
division  and  will  connect  Allingtown,  Orange,  Milford,  Anaonla  and  Derby 
with   New  Haven. 

PITTSBURG,  PA.— The  Monongahcla  Street  Car  Company  is  running  cars 
over  its  new  line  from  the  city  through  to  Homestead.  Tlie  company  has 
completed  its  line  between  the  down-town  portion  of  the  city,  running  through 
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the  Squirrel  Hfll  district,  to  Homestead  and  Braddock.  By  virtue  of  a  con- 
tract with  the  Consolidated  Traction  Company  the  tracks  of  that  company  are 
used  between  Woodlawn  Avenue  and  Forbes  Street  into  the  heart  of  the  city. 
The  company  also  contemplates  the  operation  of  cars  from  the  city  to  Du- 
quesne  and  McKeesport  as  soon  as  its  line,  which  is  now  under  construction,  is 
completed,  which  wili  be  within  the  next  thirty  days.  The  system,  when  com- 
pleted, will  have  17  miles  of  double  track.  The  running  time  from  Pittsburg 
to  Homestead  will  be  thirty-five  minutes;  from  Pittsburg  to  Braddock,  forty- 
five  minutes. 

RICHMOND,  VA. — Richmond  is  soon  to  have  another  large  industrial  en- 
terprise, which  will  be  a  big  addition  to  the  manufacturing  interests  of  the  city. 
It  will  consist  of  a  plant  for  the  development  of  James  River  water  power  for 
the  purpose  of  furnishing  electric  light  and  power.  Mr.  F.  C.  Todd,  of  Balti- 
more, applied  to  the  City  Council  some  months  ago  for  a  franchise  to  use  the 
water  of  the  James  River  for  the  purpose  of  generating  electric  power  for  in- 
dustrial uses,  and  although  there  was  some  opposition  to  the  granting  of  the 
franchise,  it  has  been  shown  to  the  satisfaction  of  the  Council  that  the  scheme 
was  backed  by  well-known  business  men,  and  finally  the  franchise  was  granted. 
Engineers  have  been  surveying  the  ground  and  making  estimates,  and  find  that 
8000  horse-power  can  be  obtained.  It  has  not  yet  been  decided  where  the  plant 
shall  be  located,  but  it  is  expected  that  the  work  will  be  commenced  within  the 
next  month  and  hurried  to  completion  as  rapidly  as  possible. 

NEW  HAVEN,  CONN. — Five  electric  railway  companies  are  to  petition  the 
Legislature,  which  convenes  in  January,  and  should  all  meet  success  a  con- 
tinuous passage  by  trolley  from  South  Norwalk  to  Waterbury,  a  distance  of 
more  than  50  miles,  will  be  possible  by  August  1.  The  Waterbury  Traction 
Company  petitions  to  extend  its  road  to  Beacon  Falls,  connecting  with  that 
of  the  Seymour  road,  which  in  turn  will  connect  with  the  lines  of  the  Derby 
Street  Railway  Company.  The  Shelton  Street  Railway  Company,  which  is  a 
continuation  of  the  Derby  Street,  purposes  to  continue  its  tracks  to  Bridge- 
port, 13  miles  south,  having  obtained  a  right-of-way  over  the  lines  of  the 
Bridgeport  Traction  Company,  wiiich  connects  with  the  Westport  &  Saugatuck 
Road  and  the  Norwalk  Traction  Company.  The  lines  will  parallel  the  Con- 
solidated the  entire  distance,  and  the  latter  road  is  preparing  to  make  strong 
opposition  to  the  granting  of  the  petitions. 

MOUNT  VERNON,  N.  Y.— A  committee  of  the  Board  of  Trade  is  investi- 
gating the  granting  of  a  franchise  for  an  electric  railroad  through  7  miles  of 
the  streets  of  the  city  to  the  New  York,  Westchester  and  Connecticut  Traction 
Company  for  fifty  years.  Joseph  S.  Wood,  acting  for  the  Board  of  Trade,  says 
that  in  October  the  aldermen  had  two  applications  for  franchises  over  7  miles 
of  the  principal  streets  of  the  city.  One  was  by  the  Westchester  Electric  Com- 
pany, and  the  other  was  by  the  New  York,  Westchester  &  Connecticut  Trac- 
tion Company.  By  a  vote  of  8  to  2  the  aldermen,  at  that  time,  gave  the  fran- 
chise to  the  Union  company,  and  by  a  like  vote  rejected  the  application  of  its 
opponent.  The  aldermen  made  it  a  condition  with  the  Union  company  that  it 
must  app)y  within  thirty  days  for  franchises.  The  time  for  presentation  of  this 
application  expired  at  midnight  on  December  5.  According  to  Mr.  Wood's 
statement,  on  that  day,  at  3:10  p.  m.,  the  Union  Railroad  Company,  through  a 
special  messenger,  delivered  to  City  Clerk  Hoyt  the  application  which  it  was 
required  to  make,  and  the  city  clerk  gave  a  written  receipt  therefor.  On  the 
following  evening  there  was  a  meeting  of  the  aldermen,  and  it  is  charged  by 
the  Board  of  Trade  that  the  application  was  suppressed,  and  the  New  York, 
Westchester  &  Connecticut  Traction  Company  was  granted  the  franchise  it  had 
asked  for.  This  was  done  by  a  tie  vote,  the  resolution  being  adopted  through 
the  casting  vote  of  the  mayor. 

HAVANA,  CUBA.— It  is  stated  that  the  American  West  Indies  Syndicate, 
which  owns  the  Ccballos  concession  for  a  belt  street  railway  line  around  Ha- 
vana and  a  line  through  the  Prado,  has  obtained  a  decision  from  the  Chief 
Justice  declaring  void  the  recent  action  of  the  Secretary  of  Public  Works  in 
the  Colonial  Cabinet,  who  had  vested  the  Ferro-carril  with  rights  claimed  by 
the  syndicate.  The  syndicate  has  now  applied  to  the  Mayor  of  Havana  for  a 
recognition  of  the  Ceballos  concession.  Toronto  capitalists  are  seeking  a  fran- 
chise in  this  city,  and,  it  is  reported,  have  offered  $1,500,000  for  the  present 
city  street  railway  system.  The  same  syndicate  already  operates  rail- 
ways in  Montreal,  Toronto,  London,  Ont. ;  Winnipeg,  Kingston,  Jamaica  and 
Btrmin({ham,  England.  Another  report  affecting  the  street  railway  interests 
of  this  city  in  to  the  effect  that  a  syndicate  backed  by  New  York  and  Canadian 
capital  ha^  acquired  the  entire  street  railway  system  and  street  railway  Conces- 
sions in  the  city,  paying  therefor  $1,472,000.  The  purchase,  it  is  stated,  was  ef- 
fected in  Havana  on  December  14,  when  the  syndicate  bid  of  $92  per  share  was 
accepted  by  Ihc  street  railway  company  which  owned  the  system  and  conoes- 
•ions.  Col.  B.  V.  M.  Harvey,  of  New  York  city,  ii  at  the  head  of  the  syndi- 
cate. This  syndicate  and  the  one  last  referred  to  above  arc  evidently  one  and 
the  samr.  Tlie  principal  members  arc  the  Bank  of  Nova  Scotia,  the  Bank  of  To- 
ronto, Hanson  Brothers,  of  .Montreal;  B.  F.  Pearson,  of  Halifax;  Harry  I'ayne 
Whitney  and  W.  K.  Kyan,  of  New  York  city,  and  Senator  James  Smith,  of 
New  Jcr»ey,  Representatives  of  the  syndicate  are  already  on  the  way  to  Ha- 
vana to  complete  the  transaction  and  arrange  the  plans  for  changing  the  mo- 
tive power  of  the  tystem  to  electricity. 


Obituary  Note. 


Personal   Notes. 


HON.  GROROE  O,  PROCTOR,  president  of  the  Anchor  Electric  Com- 
pany. Boston.  Mass.,  wiis  elecicd  mayor  of  Somrrvillc,  Mass..  At  Ihc  recent 
municipal  elrclion  by  a  lartfe  majority.  Hon-  Prnctor's  many  friends  In  the 
electrical  trades  will  be  plea<)ed  to  hear  of  his  iticcess  at  the  polls,  and  to 
extend  eongralulatlonR. 

MR.  S.  H.  SHORT,  late  vice-president  and  chief  engineer  of  the  Walker 
Company,  «atlrd  for  Kurnpc  on  the  steamer  "Majritic"  on  December  13.  Mr. 
Short  f^isrn^d  from  ih^  msnifr^*"'"*  *>f  'h^  WntPrr  Company  at  the  lime  of 
the   sale  •■>   0   couple   of    months 

ago,  and  year*.     He  rxprcis  to 

make  an  r-i.  iuk  <i  rtip  inftii/n  1  tiirmri'i  ;in'i  -.n  m*-  *  onttncnt,  and  will  re* 
turn  to  the  United  Stales  In  the  spring. 


MR.  JAMES  BROWN,  superintendent  of  the  Direct  Cable  Company,  died 
at  his  home  in  New  York  City  on  December  17  at  the  age  of  fifty-one  years. 
Mr.  Brown  was  born  in  Aberdeen,  Scotland,  and  came  to  this  country  when 
twenty-seven  years  of  age. 


Educational  Notes. 


TEACHING  TELEPHONY  BY  CORRESPONDENCE.-The  United  Cor- 
respondence Schools,  154-158  Fifth  Avenue,  New  York,  has  a  course  in  teleph- 
ony, in  addition  to  its  courses  on  various  other  electrical  subjects.  The 
telephone  course  is  claimed  to  be  very  thorough  and  practical.  Beginning 
with  arithmetic,  it  carries  the  student  through  mathematics  and  the  use  of 
formulas,  then  the  principles  and  measurements  of  electricity  are  taken  up.  The 
subject  of  telephones  is  divided  under  various  heads,  such  as  acoustic  prin- 
ciples, simple  telephone  circuits,  induction  coils,  magneto  generators,  call-bells, 
batteries,  multiple-circuit  connections,  bridging-bell  system,  auto-telephone 
systems,  switchboards  and  their  construction;  drops;  transposition  of  over- 
head wires;   cables;   lightning  arresters,  etc. 

THE  ELECTRICAL  NUMBER  OF  THE  "PURDUE  EXPONENT,"  pub- 
lished at  the  Purdue  University,  Lafayette,  Ind.,  contains  matter  of  extraor- 
dinary interest.  The  attempt  has  been  made  in  this  number  (which  is  the  first 
of  the  proposed  numbers  on  departments  of  the  university)  to  give  an  idea  to 
those  outside  of  the  institution  of  what  is  being  done  there  in  the  electrical 
engineering  course.  The  articles  are  written  by  alumni,  and  cover  a  wide 
range  of  subjects.  Among  the  contributions  are  the  following:  "The  Uses  of 
the  Storage  Battery  in  Railway  Work,"  by  A.  F.  Chamberlain;  "Electrical 
Transportation,"  by  Cloyd  Marshall;  "The  Commercial  Aspects  of  Electrical 
Engineering";  "The  Training  of  an  Electrical  Engineer";  "Wireless  Teleg- 
raphy," by  Dr.  S.  N.  faylor;  "Long-Distance  Transmission  of  Power,"  by  C. 
Rice  Dooley,  and  "Lightning  Arresters,"  by  Nathan  Kohn. 


Directory  of  Scientific  Societies,  Associations,  Etc. 
Meetings  of  tlie  Same. 


and 


THE  NEW  YORK  ELECTRICAL  SOCIETY.— President,  Gano  S.  Dunn; 
secretary,  George  H.  Guy,  120  Liberty  Street,  New  York. 

HENRY  ELECTRICAL  SOCIETY  meets  every  other  Friday  evening  be- 
tween October  and  May.  Headquarters,  115  West  Twenty-eighth  Street,  New 
York  City. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION.— President.  A.  M. 
Young,  Waterbury,  Conn.;  secretary,  George  F.  Porter,  203  Broadway,  New 
York.     Next  meeting.  New  York,  May,   1899. 

THE  KANSAS  GAS,  WATER  &  ELECTRIC  LIGHT  ASSOCIATION.— 
Organized  at  Topeka,  September  26,  1898.  .  President,  L.  F.  Palmer,  Leaven- 
worth; secretary  and  treasurer,  J.  H.  Foley,  Le'ivenworth. 

CHICAGO  ELECTRICAL  ASSOCIATION.— Meetings,  first  and  third  Fri- 
day of  each  month,  from  October  i  to  June  i;  J.  R.  Cravath,  secretary, 
Monadnock  Block.  Chicago,  111.  Future  meetings  and  papers  for  the  season 
of  189R-99:  "Wireless  Telegraphy,"  by  Arthur  V.  Abbott;  January  6,  1899, 
"Telephone  Engineering — Some  Problems  Solved  and  Unsolved,"  by  S.  G.  Mc- 
Meen;  January  20,  "Observations  on  Ventilating  Fans,"  Gerard  Swope. 

THE  ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA  held 
its  regular  monthly  meeting  on  the  night  of  December  20  at  its  house.  410 
Penn  Avenue,  Pittsburg.  Mr.  G.  F.  Greenwood,  chief  engineer  and  peneral 
manager  of  the  Consolidated  Traction  Company,  read  a  paper  on  the  "Design 
and  Construction  of  the  Twentieth-Sircct  Power  Station  of  the  Consolidated 
Traction  Company."  Mr.  Reginald  A.  Fessendcn  is  the  secretary  of  the  so- 
ciety. 

FRANKLIN  INSTITUTE  (Electrical  Section).  Philadelphia.  Pa.— Secretary, 
Wm.  H.  Wahl.  Programme  of  lectures  for  the  season  189S-99:  January 
24.  1899,  "The  Practical  Application  of  the  Electric  Motor  to  Printing 
Press  Machinery,"  by  W.  H.  Tapley;  February  14,  "The  Electric  Inspection 
of  Street  Car  Equipments."  by  Mr.  A.  B.  Herrick;  February  28,  "Some  of  the 
Larger  Transportation  Problems  in  Cities."  by  E.  E.  Higgins;  March  aS, 
"Water  Power  Electric  Plants  in  the  United  States,"  by  Mr.  B.  C.  Washington, 
Jr.;  April  25,  "Design  of  Electromagnetic  Mechanism,  with  Especial  Reference 
to  High  Frequency  Telegraphic  Receivers,"  by  Prof.  Reginald  A.  Fessendcn; 
May  23,  "Electrical  Clocks,  Historically  Considered ;  with  a  description  of 
the  Most  Successful  Applications  of  Electricity  to  Clocks  and  the  Uniform 
Distribution  of  Time,"  by  Mr.  James  Hiimbletl.  On  February  10  Mr.  T.  Com- 
merford  Martin  will  deliver  a  lecture  under  the  joint  patronage  of  the  institute 
and  the  Central  Branch  of  the  Y.  M.  C.  A.  on  the  subject  of  "Electric  Power 
Trannmisnion.'* 


XTrabe  anb  Unbustvial  litotes, 

MICSSRS.  ZIMDARS  &  HUNT,  137  Mdh  Avrmir.  New  York,  report  that 
Ibcy  arc  runniiiR  (licir  fnclory  niRlit  nnd  day.  with  nn  iticrcnscd  force,  in  order 
to  meet  the  <lctnai)d  for  tlicir  electric  liK^t  and  power  «itccinlties. 

TlIK  AMKKICAN  EI.KCTKIC  TKI.ICI'IIONIC  rOMI'ANY,  Chicago,  III., 
report,  that  it  hn«  received  quite  n  niimher  of  order»  for  itfi  new  toll-line  switch- 
board, which  in  lllunlrated  and  lirieHy  deicrihrd  eluewhere  in  thl«  i»«iie.  Other 
ordrr»  f^ir  linnrdu  of  not  inch  elaborate  de«i||n»  have  nUo  been  received. 

TIIK  W'J'.STKUN  TU-ICrTHIfAI,  SUI'IM.Y  CdMl'ANY.  10  and  11  North 
Ninth  SirrrI,  St.  l,oiii«.  Mo.,  han  «eciired  the  general  Helling  agency  of  the 
Warren  F.leetric  MannfactiKUig  Company,  ninnnlnciiirrr  of  the  Warren  alter- 
iintor,  and  the  Moloney  Ulectrlc  Company,  manufaclnrrr  o(  Malonry  ttan,- 
formem. 


December  24,  1898. 
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MR.  CHARLES  WIRT,  io:S  Filbert  Street,  Rhiladelphia,  is  making  a 
specialty  of  field  rheostats  and  also  building  a  number  of  heavy  and  special 
designs.  A  searchlight  rheostat  recently  shipped  by  Mr.  Wirt  is  believed  to 
be  the  largest  constructed  for  this  work,  and  has  a  capacity  of  14  kilowatts  for 
continuous  duty. 

THE  PITTSBURG  REDUCTION  COMPANY  has  received  an  order  for 
25  miles  of  aluminum  wire  to  be  used  in  the  construction  of  a  telegraph  and 
telephone  line  between  Manilla  and  Cavite,  in  the  Philippine  Islands.  The 
■company 'has  also  received  an  order  for  150  miles  of  wire  for  an  electric  com- 
pany in  San  Francisco,  Cal. 

THE  STROMBpRG-CARLSON  TELEPHONE  MANUFACTURING 
COMPANY,  of  Chicago,  it  is  said,  has  worked  out  a  complete  multiple  switch- 
board with  an  efficient  busy  test,  which  it  will  put  on  the  market  during  the 
coming  season.  It  is  said  to  be  entirely  clear  of  all  patent  claims  not  owned 
or  controlled  by  the  company. 

THE  RAW-SILK  WIPERS  manufactured  by  the  American  Silk  Manufac- 
turing Company,  311  Walnut  Street,  Philadelphia,  are  recommended  and  en- 
dorsed by  the  Boards  of  Fire  Underwriters  of  St.  Louis  and  Philadelphia. 
These  silk  wipers  are  used  in  many  electric  light  stations,  and  are  found  to  give 
better  satisfaction  than  cotton  waste. 

THE  ELECTRIC  APPLIANCE  COMPANY,  Chicago,  is  calling  particular 
attention  to  the  Jenkins  switch,  which  is  the  latest  arrival  in  the  field  of  snap 
switches.  The  company  claims  that  it  is  in  a  position  to  sell  these  switches  at 
a  very  much  lower  figure  than  has  ever  been  offered  before  on  a  first-class  ar- 
ticle.   It  solicits  an  opportunity  to  quote  prices  to  all  users  of  snap  switcjies. 

THE  WASHIN'GTON  ELECTRIC  LIGHT  &  POWER  COMPANY, 
Washington,  Pa.,  has  recently  increased  the  capacity  of  its  station  by  the  addi- 
tion of  a  175-hp  engine,  built  by  the  Ball  Engine  Company,  of  Erie,  Pa.  The 
Ball  Company  is  installing  an  engine  in  the  plant  of  the  Sheffield  Electric 
Light  Company,  Sheffield.  111.,  and  has  sold  to  the  California  Powder  Works, 
San  Francisco,  a  loo-hp  tandem  compound  engine  for  electrical  purposes. 

THE  STERLING  VARNISH  COMPANY,  Pittsburg,  Pa.,  which  is  sup- 
plying a  rapidly  increasing  quantity  of  its  varnish  to  manufacturers  of  electri- 
cal machinery,  is  anxious  to  widen  the  demand  for  its  product,  and  invites  cor- 
respondence from  electrical  supply  houses  in  a  position  to  represent  the  Ster- 
ling varnish  in  their  respective  localities.  The  trade  need  have  no  hesitation 
in  recommending  the  varnish,  a  large  sale  for  which  can  easily  be  worked  up. 

THE  JAGABI  PORTABLE  TESTING  SET.  for  which  Mr.  James  G.  Bid- 
die,  910  Drexel  Building,  Philadelphia,  is  sole  selling  agent,  is  fully  described 
in  that  gentleman's  new  catalogue  B,  "Electrical  Measuring  Instruments." 
This  catalogue  contains  loS  pages  of  valuable  data  concerning  testing  instru- 
ments, and  should  be  in  the  hands  of  every  one  interested  in  the  subject.  Mr. 
Biddle  states  that  he  will  mail  a  copy  to  any  address  upon  receipt  of  10  cents 
in  stamps. 

"GR.APHITE"  is  the  title  of  a  four-page  sheet  just  issued  by  the  Joseph 
Dixon  Crucible  Company,  Jersey  City,  N.  J.  The  sheet  is  issued  monthly  in 
the  interest  of  the  Dixon  graphite  productions  and  for  the  purpose  of  estab- 
lishing a  better  understanding  in  regard  to  the  different  forms  of  graphite  and 
their  respective  uses.  The  leading  article  in  the  December  number  discusses 
the  nature  of  graphite  and  gives  some  interesting  and  valuable  information  re- 
garding its  uses. 

THE  "NEW  STANDARD"  DRY  CELL  manufactured  by  Mr.  William 
Roche,  259  Greenwich  Street,  New  York,  is,  that  gentleman  reports,  meeting 
with  an  extraordinary  demand.  This  cell,  Mr.  Roche  states,  was  adopted  last 
spring  by  the  United  States  Navy  for  machine-gun  firing,  torpedo  nozzles, 
mines,  etc.,  and  many  of  the  best  telephone  companies  are  using  them,  and 
supply  houses  find  an  increasing  demand  for  them.  They  are  made  in  all 
sizes  to  order,  from  the  size  of  a  finger  to  the  dimensions  of  a  barrel. 

THE  WARDEN  OIL  FILTER  and  purifier,  manufactured  by  the  Burt 
Manufacturing  Company,  Akron,  Ohio,  is  a  device  to  filter  and  purify  lubricat- 
ing oil  after  it  has  passed  through  bearings  and  has  become  charged  with  dirt 
and  grit.    To  cleanse  such  lubricant  and  render  it  fit  for  reuse  is  not  always 


an  easy  task,  but  the  Warden  oil  filter  and  purifier  is  recommended  by  the 
manufacturer  as  providing  a  complete  and  satisfactory  solution  of  the  problem. 
The  unclean  oil  is  first  filtered,  then  washed  by  rising  through  a  body  of  water. 
It  is  a  common-sense  device,  and  is  spoken  well  of  by  those  who  have  had 
experience  with   it. 

UNIVERS.^L  PARIS  EXPOSITION  OF  1900.— Manufacturers  intending  to 
place  an  exhibit  at  Paris  in  1900,  and  who  have  not  yet  made  application  for 
space,  should  do  so  without  delay,  as  the  space  will  be  soon  allotted.  The 
Trans-American  Company,  163  Washington  Street,  Chicago,  takes  charge  of 
exhibits  from  start  to  finish,  including  all  the  expenses.  By  giving  it  an  idea 
of  size,  value  and  approximate  weight  this  company,  which  is  endorsed  by  the 
National  Association  of  Manufacturers  of  Chicago,  will  send  a  moderate  esti- 
mate which  would  be  advantageous  to  know  before  making  any  other  ar- 
rangements. 

A  UNIQUE  AND  HANDY  SKETCH-BOOK  has  been  produced  by  Mr. 
M.  H.  Avery,  Wodhsocket,  R.  I.  The  book  is  made  up  of  fifty  sheets,  and  the 
feature  consists  of  inch-scales  printed  on  the  four  edges  of  each  sheet.  It  is 
made  up  in  two  styles,  one  having  angle  readings  in  addition  to  the  edge 
scales,  and  the  other  book  without  the  angle  readings.  These  books  will  no 
doubt  serve  a  very  useful  purpose  to  draughtsmen  in  aiding  them  to  produce 
small  drawings  rapidly  and  accurately.  They  are  designed  for  schools,  col- 
leges and  practical  draughtsmen,  and  are  s'A  by  Syi  inches^  in  dimensions. 
Further  information  concerning  these  useful  books  may  be  obtained  by  ad- 
dressing Mr.  Avery. 

THE  GENER.\L  ELECTRIC  COMPANY,  it  is  stated,  has  obtained  the 
contract  to  supply  eight  electric  locomotives  and  other  electrical  equipment 
for  the  Orleans  Railway  in  Paris.  This  contract  was  secured  in  the  face  of 
strong  competition  from  British  and  other  European  companies  after  nego- 
tiations extending  over  a  period  of  two  years.  Last  spring  a  party  of  French 
engineers  niade  a  thorough  examination  of  the  General  Electric  Company's 
experimeptal  railway  at  Schenectady.  The  three-phase  transmission  system 
will  be  used  on  the  French  line  and  rotary  converters  will  change  the  alter- 
nating to  direct  current  at  500  volts.  The  proposed  installation  on  this  line 
was  described  and  illustrated  in  The  Electrical  World  of  June  4,   1898. 

ELEVATING  AND  CONVEYING  MACHINERY  has  become  such  an  im- 
portant factor  in  the  economical  operation  of  electric  light  stations,  railway 
power  plants  and  manufacturing  establishments  generally  that  new  develop- 
ments in  this  class  of  apparatus  possess  extraordinary  interest  to  those  con- 
cerned. The  Jeffrey  Manufacturing  Company,  Columbus,  Ohio,  one  of  the 
leading  manufacturers  of  machinery  of  this  class,  has  just  issued  a  224-page 
catalogue,  which  contains  a  list  of  several  new  lines  added  to  the  company's  al- 
ready large  line  of  specialties.  The  new  apparatus  includes  spiral  conveyors,  ele- 
vator buckets,  the  Jeffrey-Columbian  separator,  blotter  and  screen  and  the  Jef- 
frey Century  belt  conveyor  system.  The  catalogue  is  profusely  illustrated,  many 
of  the  cuts  representing  the  articles  in  full  size.  Many  of  the  illustrations  show 
plants  with  this  company's  labor-saving  devices  in  actual  use,  and  one  of  the 
most  impressive  facts  in  this  connection  is  the  great,  variety  of  applications  of 
this  class  of  machinery.  This,  of  course,  indicates  the  important  place  it  occu- 
pies in  the  electrical  and  manufacturing  industries.  The  Jeffrey  Company  man- 
ufactures chain  belting,  steel  cable  conveyors,  elevators,  conveyors,  carriers, 
labor-saving  appliances,  power-transmission  machinery,  mill,  factory  and  mine 
supplies,  coal-washing  and  mining  machinery. 

Business  Botice. 

GOOD  WINTER  READING  for  farmers  in  the  Eastern  States  is  now 
being  distributed  by  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  free  of 
charge  to  those  who  will  send  their  address  to  H.  F.  Hunter,  Immigration 
Agent  for  South  Dakota,  Room,  565,  Old  Colony  Building,  Chicago,  111.,  the 
finely  illustrated  pamphlet  "The  Sunshine  State"  and  other  publications  of 
interest  to  all  seeking  new  homes  in  the  most  fertile  section  of  the  West  will 
serve  to  entertain  and  instruct  every  farmer  during  the  long  evenings  of  the 
winter  months.     Remember,  there  is  no  charge — address  as  above. 


UNITED    STATES    PATENTS    ISSUED    DECEMBER    13,    189S.  _ 

[In  charge  of  Wm.  A.  Kosenbaum,  177  Times  Building,  New  York.] 
615.669.  THERMOSTAT;  I.  F.  Beers  and  F.  C.  Beers,  of  Rochester,  N.  Y. 
App.  filed  April  5.  1897.  In  a  thermostat  the  body  provided  with  a  suita- 
ble binding  post,  binding  posts  mounted  thereon,  and  insulated  from  the 
body  and  provided  with  contact  points,  one  of  which  contact  points  is  made 
adjustable;  combined  with  a  pintle  upon  the  lower  end  of  the  body,  a  ther- 
mostatic bar  mounted  upon  the  pintle,  an  extension  of  the  thermostatic  bar 
extending  up  between  the  two  contact  points,  a  spring  secured  to  a  lug 
upon  the  body,  and  which  spring  has  its  lower  end  arranged  to  exert  a 
pull  upon  the  pintle,  and  a  regulating  screw  which  has  its  lower  end  to 
bear  against  the  pintle  upon  the  opposite  side  from  the  spring. 

<i5.673.  METHOD  OF  AND  APPARATUS  FOR  ELECTRICALLY 
TRANSMITTING  POWER;  C.  S.  Bradley,  of  Avon,  N.  Y.  App.  filed 
July  14,  1897.  The  method  of  altering  the  rate  of  an  alternating  current 
consisting   in    leading   said   current   through   a    motor  generator,    feeding   an 


armature  from  the  secondary  of  said  generator,  and  varying  the  strength 
of  the  field  magnetism  co-operating  with  the  armature  to  adjust  the  capacity 
of  the  circuit  to  the  required  rate. 

615,686.  ELECTRIC  LAMP;  W.  S.  Doe,  of  Jersey  City,  N.  J.  App.  filed 
August  12,  1897.  A  battery  for  electric  lamps  having  a  cylinder  adapted 
to  receive  .he  anode,  a  contact  wire  therefor  extending  down  inside  said 
tube,  said  wire  near  its  lower  end  passing  out  through  the  wall  of  the  tube 
and  then  back  and  across  the  same,  forming  a  stop  to  support  the  anode, 
substantially  as  described. 

61S.691.  METHOD  OF  MANUFACTURING  ELECTRIC  CABLES;  S. 
Ziani  dc  Ferranti.  of  Holiinwood,  England.  App.  filed  Dec.  28,  1897.  The 
method  of  manufacturing  electric  cables  for  electric  light  and  power  dis- 
tribution which  consists  in  first  forming  a  circular  stranded  conductor 
passing  the  same  between  rolls  to  compress  it  to  the  shape  of  part  of  a 
circle  in  cross-section,  insulating  said  conductor,  and  lastly  laying  a  num- 
ber of  such  conductors  together  to  form  an  approximately  cylindrical  cable. 
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615,695.  HYSTERESIS  METER;  J.  L.  W.  Gill,  of  Montreal.  Canada.  App. 
filed  March  25.  1898.  A  meter  or  instrument  for  measuring  hysteresis  in 
iron  comprising  a  vertically  movable  solenoid,  with  means  for  operating 
same  electrically  and  mechanically;  a  carrier  for  the  sample  of  iron  being 
tested,  extending  through  the  solenoid;  yielding  supports  for  such  carrier, 
and  integrator  mechanism  carried  in  part  by  said  carrier  and  in  part  by  the 
mechanically  operating  means  of  the  solenoid  for  indicating  the  work  done, 
substantially  described. 

615.723.  FIRE-ALARM  INDICATOR;  L.  Le  Baron,  of  Pensacola,  Fla.  App. 
filed  Sept.  29,  1897.  In  an  electrical  alarm  apparatus  a  main  indicator  hav- 
ing a  mainspring  and  mechanism  actuated  thereby,  an  electromagnet  and 
armature  controUing  the  operation  of  said  mechanisqp;  an  auxiliary  indi- 
cator in  a  circuit  that  is  closed  by  a  vibratory  member  actuated  by  the 
expansion  of  said  spring,  said  vibratory  member  being  electrically  con- 
nected with  the  armature  of  said  electromagnet,  and  a  branch  line  from 
said  auxiliary  indicator  having  its  terminal  situated  in  the  path  of  the  said 
armature,  substantially  as  described.  * 

615.731.  DYNAMO-ELECTRIC  MACHINE;  W.M.  Mordey.of  Loughborough. 
England.  App.  filed  Feb.  15,  1897.  In  a  dynamo-electric  machine,  an  arma- 
ture having  each  element  of  its  winding  arranged  as  a  pair  of  coils  or  sep- 
arate portions  so  disposed  and  connected  that  during  the  greater  part  of 
the  revolution  the  e.  m.  fs.  in  the  two  coils  or  the  separate  portions  are 
additive,  while  at  the  time  of  commutation  they  are  in  opposition. 

615.732.  DYNAMO-ELECTRIC  MACHINE;  W.  M.  Mordey,  of  Lough- 
borough, England.  App.  filed  Feb.  15,  1897.  In  a  dynamo-electric  machine 
the  combination  of  a  toothed  or  slotted  or  channeled  drum  and  a  chord- 
winding,  the  angle  of  chord  of  said  winding  being  such  that  at  the  mo- 
ment of  commjtation  one  portion  of  the  element  is  under  the  influence  of 
one  pole,  while  the  other  portion,  or  another  portion,  of  the  said  element 
is  under  the  influence  of  an  auxiliary  pole. 

615,762.  R.\IL\VAY-CROSSING  SIGNAL;  J.  D.  Taylor,  of  Chillicothe.  Ohio. 
App.  filed  Jan.  12,  i8g8.  In  a  railway-crossing  signal  the  combination  with 
an  electric  circuit  comprising  the  railway  tracks,  of  a  motor  circuit,  a  mo- 
tor in  the  motor  circuit,  a  cam  operated  by  the  motor,  a  bell-sounding  ham- 
mer operated  by  said  cam,  and  another  cam  operated  by  the  first-named 
cam  for  cutting  the  motor  out  of  the  circuit. 


61S.953-  CONTROLLING  ALTERNATING-CURRENT  MOTORS;  C  S. 

Bradley,  of  Avon,  N.  Y.  App.  filed  July  14,  1897.  An  alternating-current 
system  comprising  a  source  of  alternating  currents,  a  free-running  mo- 
tor generator  supplied  thereby,  a  work  circuit  supplied  with  alternating 
currents  by  the  motor  generator,  a  plurality  of  motors  having  their  arma- 
tures supplied  by  the  work  circuit  and  their  field  magnets  excited  by  a 
direct  current,  and  means  for  varying  the  strength  of  the  direct  cur- 
rent. 
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No.  615,695. — Hysteresis  Meter. 


No.  615,731.— Dynamo-Electric  Machine. 

615.814.  ELECTRIC  FIRING  DEVICE  FOR  ORDNANCE;  A.  T.  Dawson 
and  G.  T.  Buckham,  of  London,  England.  App.  filed  May  16,  1898.  Elec- 
trical firing  apparatus  for  ordnance  consisting  of  a  wire  connecting  a 
source  of  electricity  to  a  spring  plunger,  a  trigger  lever  having  an  arm 
adapted  to  form  an  conducting  bridge  to  a  piece  of  metal,  a  wire  connect- 
ing this  piece  of  metal  to  a  switch  on  the  gun  cradle,  this  switch  being 
provided  with  a  spring  and  lever  arm  having  a  pin  in  the  path  of  the 
breech-ring  of  the  gun.  and  a  wire  connecting  the  switch  to  the  firing- 
fuse,  arranged  and  operating  substantially  as  described. 

€ts,B96.  VACUUM  INSULATOR  FOR  ELECTRIC  CONDUCTORS;  J.  A. 
Pochc,  of  New  Orleans,  La.  App.  filed  Oct.  6,  1898.  An  insulator  for 
electric  conductors  consisting  of  a  sleeve  adapted  to  inclose  the  con- 
ductor, a  chamber  surtounding  said  sleeve  and  secured  thereon  air-tight, 
and  means  through  which  the  air  may  be  exhausted  from  said  chamber 
to  create  a  high  vacuum  therein,  and  form  an  internal  resistance  in  the 
Insulator,  substantially  as  described. 

615.904.  ELF.CTRir-LIGIITrNG  APPARATUS  FOR  RAILWAY  CARS; 
\V.  F.  Richards,  of  Uuflalo,  N.  Y.  App.  filed  July  7.  1898.  The  combina- 
tion with  a  rnilway  car  and  its  axir  of  a  dynamo  motmtrd  on  the  car,  a 
belt  whereby  the  dynamo  ji  driven  from  snid  axle,  a  tightener  pulley  bear- 
ing against  the  bell,  a  movable  support  carrying  said  pullry.  a  shifting  de* 
vice  for  said  support,  and  an  adju^ling  device  whereby  the  tightener  pulley 
can  be  moved  independently  of  its  support,  for  regulating  the  tension  of 
the  belt. 

6i5/>^.  ELECTRICARC  HEADLIGHT;  W.  G.  Wngcnhnls,  of  Dayton. 
Ohio.  App.  I. led  Nov.  18,  1B97.  In  an  elcctric*arc  hcadliKhl,  the  combinu* 
lion   of  a  fflT^fTf  h.iving  a  bnrcd   stem  at  the   back   tbereuf,   positive   and 


negative  r-^ 
ends    of   f 
point   of   ' 
thereto.  In 

615.0$^.  Af.1  I.  M 
Avon.  N,  V. 
having   one    mti.- 


'I  by  suitable  holders,  n  gauge  whereby  the  meeting 

■  an    be   set    In   ihelr   proper   relations    with    the    focal 

'  ' 'I   to  the  rrflrclor  or  adjacent 

•  iitially  as  described. 

'.       1      -.1    w  KATOK;     C.     S.    Hradlcy,     of 

ily    14,    tHo7>     An   alternalinK-currcnt    generator 

1   by   A   free-running    dynnmo-clectric    machine, 


615,954.  HANGING  PERIOD  AND  PHASE  OF  ALTERNATING  CUR- 
RENTS; C.  S.  Bradley,  of  Avon,  N.  Y.  App.  filed  June  23,  1896.  A 
motor  generator  provided  with  a  rotary  field  winding,  and  an  armature 
having  an  adjustable  condenser  in  its  circuit. 

615,966.  TROLLEY  REPLACER  FOR  ELECTRIC  RAILWAYS;  L.  A. 
Cowles,  of  Randolph,  Mass.  App.  filed  Feb.  7,  1898.  In  a  trolley-wheel 
restoring  device  the  combination  with  the  pole  or  wheel,  of  the  forked 
lever  having  the  ends  and  the  swinging  guides  properly  connected  with 
the  trolley  pole,  and  adapted  to  be  moved  by  the  forked  lever,  substan- 
tially as  described. 

616,035.  ELECTRIC  MOTOR;  J.  L.  Thoma,  of  Kansas  City,  Mo.  App.  filed 
June  20,  1898.  An  electric  motor  comprising  a  circular  series  of  mag- 
nets, a  commutator  arranged  concentrically  thereof  and  composed  of  a 
corresponding  series  of  insulated  strips,  wires  connecting  said  series  of 
magnets  and  strips,  a  shaft  suitably  journaled,  an  armature  mounted 
thereon  and  embodying  a  plurality  of  coils,  a  frame  also  mounted  upon 
said  shaft,  brushes  carried  by  but  insulated  from  said  frame  and  engag- 
ing said  commutator,  and  electrically  connected  to  an  opposite  pair  of  the 
armature  coils,  electric  conductors  between  said  coils  and  the  other  arma- 
ture coils,  conductors  between  the  latter  and  the  armature  frame,  conduct- 
ors connected  to  the  frame,  and  conductors  connected  to  said  magnets, 
substantially  as  described. 


^ 


whoM  field  maRnei  ia  charged  by  A  direct  current  of  variable  atrcngth. 


No.  615,952.— Altkrnatinc-Ci'rkknt  Ghnekator. 

616,046.  TELEPHONE  SWriTIIIUtARD;  T.  F.  Ahenrn.  of  Drtrnit.  Mich. 
App.  filed  May  37,  18^7.  In  n  divisional  swltchbonrd  having  nn  answer* 
ing  and  a  connecting  diviiion.  the  combination  of  lines  ending  in  and 
permanently  connected  to  line  jacks,  one  In  each  division;  local  jocks  cor- 
responding to  the  line  jacks,  one  in  raih  division,  said  pair  of  locat 
jacks  bring  prrntanrnlly  elcclriculty  connected;  local  drop  annnncintors  in 
the  conttecting  dlvisinn,  one  for  each  line,  and  means  for  encrgi/ing  the 
annunclnlors,  siibsiantintly  as  described, 

6i6.f^i.  TUOLLKY-WIIFKl.  RKI'LACKR;  C.  E.  Mitlinger.  Jr..  of  Cleve- 
land. Ohio.  App.  filed  Sept.  J,  iH'jH.  A  replacing  scrtion  ronsiiting  of  sheet 
metal  tapered  toward  its  outer  ends,  and  provided  with  0  spiral  gionvc 
formed  by  dcpresaing  the  iheet  metal,  ■ubslDntlally  ai  described. 
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SWITCHiNQ  AND  CONTROLLING  APPARATUS  FOR  BOOSTERS. 

The  ordinary  means  of  cutting  out  an  electrical  generator  in  case 
of  emergency  are  not  sufficient  for  the  dynamo  using  a  booster,  ow- 
ing to  the  peculiar  nature  of  its  winding  and  load.  Especially  is 
this  the  case  in  series-wound,  motor-driven  boosters,  such  as  those 
described  in  the  article  on  the  power  plant  of  the  Capital  Traction 
Company  on  other  pages  of  this  issue.  Here  the  boosters  are  used 
to  raise  the  voltage  of  the  current  supplied  to  the  longest  feeders, 
the  generating  end  being  series-wound  and  direct-coupled  to  a  600- 
volt  motor  supplied  with  power  from  the  main  circuit.  The  con- 
tingency which  calls  for  a  special  protective  apparatus  is  the  open- 
ing of  the  motor  circuit.  In  this  case  the  torque  generated  between 
the  armature  and  field  of  the  booster  generator  tends  to  reverse  the 
direction  of  rotation  of  the  machine,  and — as  it  is  series-wound — it 
tends  to  run  away  as  a  series  motor.  This  accident  is  provided 
against  by  connecting  the  "tell-tale"  of  the  motor  circuit  breaker 
through  a  battery  circuit  with  an  electromagnetic  relay,  which  in 
turn  closes  the  circuit  of  an  auxiliary  magnet  on  the  booster  circuit 
breaker,  tripping  it  and  opening  the  booster  circuit.  This  rather 
indirect  method  of  control  might  be  improved  by  using  a  double- 
pole  circuit  breaker  instead  of  the  single-pole  breaker  in  the  motor 
circuit,  the  added  pole  being  connected  up  in  the  booster  generator 
circuit.     Both  circuits  would  then  be  opened  simultaneously. 


Either  method,  however,  involves  the  opening  of  the-  feeders  sup- 
plied by  the  booster  whenever  the  latter  is  thrown  out  of  service, 
and  if  this  is  not  immediately  noticed  by  an  attendant  these  feeders 
and  corresponding  line  sections  may  be  without  current  for  some 
time.  A  better  method  would  seem  to  be  the  provision  of  some  ar- 
rangement for  throwing  the  "boosted"  feeders  over  from  the  boost- 
er to  the  main  bus,  so  that  whenever  it  became  necessary  to  put 
the  machine  out  of  service  either  automatically  or  manually,  the 
feeders  will  be  immediately  given  a  source  of  current  which  even  at 
a  lower  voltage  would  be  better  than  throwing  them  on  open  cir- 
cuit. A  simple  means  of  accomplishing  this  and  also  of  cutting  the 
booster  in  and  out  without  even  an  instantaneous  interruption  of 
the  current  supply  could  be  obtained  by  short-circuiting  the  series 
field  of  the  booster-motor  instead  of  opening  the  same  circuit.  This 
would  allow  the  current  to  pass  idly  through  the  booster  armature 
without  any  danger  of  runaway,  and  after  the  machine  had  come  to 
a  standstill  the  armature  could  be  short-circuited  and  the  machine 
cut  out  without  opening  the  feeder  circuit  at  any  instant.  The 
switching  over  of  a  railway  feeder  without  opening  it  is.  of  course, 
advisable  wherever  possible,  owing  to  the  destructive  nature  of  the 
arcs  at  the  switch  blades  under  heavy  load,  and  the  consequent 
necessit.v  of  opening  by  means  of  circuit  breakers  instead  of 
switches,  which  requires  an  elaborate  sequence  of  operations  diffi-. 
cult  for  the  switchboard  attendant  to  remember  in  times  of  emer- 
gency. It  might  be  objected  that  the  booster  would  give  trouble 
with  its  field  short-circuited,  owing  to  the  lack  of  a  commutating 
field,  but  boosters  in  storage-battery  service  are  now  regularly  run 
with  differential  windings,  which  often  neutralize  each  other's  ex- 
citing tendency,  givin.g  zero  field  ma.gnetization.  with  no  trouble- 
some sparking,  in  spite  of  heavy  currents  flowing. 


With  engine-driven  boosters  there  is  no  need  of  special  appli- 
ances for  shutting  down  the  generator  when  the  supply  of  power  to 
ihc  driving  machine  ceases.    The  steam  can  hardly  be  cut  oflf  from 
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the  engine  except  intentionally,  and  the  reversal  of  the  direction  of 
rotation  would  instantly  be  noticed  and  remedied  by  a  man  at  the 
throttle-valve.  Engine-driven  boosters  are,  it  may  be  remarked 
here,  rarely  used  for  fce'der  work,  owing  to  the  peculiarly  violent 
fluctuations  of  the  load,  which  varies  as  the  square  of  the  current 
output,  since  the  voltage  generated  by  the  machine  is  proportional 
to  the  current,  and  the  watts,  therefore,  are  proportional  to  the 
square  of  the  current.  It  is  hard  enough  to  make  a  steam-engine 
governor  regulate  well  on  a  load  as  fluctuating  as  that  of  a  single 
section  of  a  street  railwa}',  but  when  the  changes  of  this  load  are 
squared  the  condition  is  peculiarly  difficult  to  meet. 


The  other  common  use  of  boosters  is  for  controlling  storage-bat- 
tery currents,  and  to  render  a  storage  battery  suitable  for  over-com- 
pounded systems  they  are  absolutely  necessary,  as.  without  them,  the 
storage-battery  load  would  increase  with  increased  external  load 
and  aggravate  the  variations  in  engine  and  dynamo  load.  Boosters 
so  used  are  generally  dififerentiaUy  wound,  one  field  winding  of 
comparatively  fine  wire  being  connected  across  the  mains  and  giv- 
ing an  excitation  which,  by  means  of  a  reversing  rheostat,  may  be 
made  to  give  a  booster  voltage,  helping  constantly  either  to  charge 
or  to  discharge  the  batteries  at  the  will  of  the  manipulator.  The 
other  winding  is  of  comparatively  large  wire  and  carries  a  current 
proportional  to  the  external  load  of  the  system,  being  for  thfs  pur- 
pose generally  introduced  between  the  equalizer  and  the  main  bus 
in  parallel  with  the  series  field  windings  of  the  generators.  This 
winding  is  so  connected  up  as  to  increase  the  voltage,  helping  to 
discharge  the  battery  with  increased  station  load,  and  vice  versa. 
and  may  be  so  proportioned  as  to  give  an  excitation  dependent 
upon  the  load  sufficient  to  make  the  battery  take  up  all  fluctuations, 
rendering  the  load  on  the  engines  and  main  dynamo  practically 
constant,  a  condition  highly  conducive  to  steam  economy.  .Sncli 
boosters  are  best  motor-driven,  as  both  field  magnetization  and  ,ir- 
maturc  current  are  reversed  often  not  simultaneously,  the  booster 
proper  often  running  as  a  motor  instead  of  as  a  dynamo,  a  condition 
rather  hard  for  the  steam  engine  governor  to  meet. 


RNOLISH  VIEWS  OF  ELECTRICAL  TRACTION. 

The  installation  of  electric  street  railways,  or,  as  the  English  call 
them,  electric  tramways,  in  the  cities  of  Great  Britain  is  handled 
with  a  strange  mingling  of  engineering  conservatism  and  economic 
liberalism.  For  a  long  time  England  held  out  against  the  overhead 
trolley  on  the  score  of  its  unsightlincss,  but  now  that  a  superior 
^ystcm — the  open  conduit — has  been  developed  in  Germany  and  this 
country,  the  English  technical  press  opposes  it  bitterly.  The  Lon- 
don "Electrical  Review,"  in  a  recent  discussion  of  the  mailer, 
rlaims  rightly  that  the  conduit  costs  at  least  from  two  to  three  times 
.-n  much  as  an  overhead  trolley  system,  but  states  that  such  ir.ini- 
ways  would  only  prove  to  be  very  remunerative  in  such  crowded 
lliorouRhfarcs  as  Broadway,  in  New  York,  and  similar  lines.  The 
■•tranKCSt  part  of  this  discussion  is  the  fact  that  the  English  authori- 
ties slill,  as  a  rule,  hesitate  bclwoen  a  cable  system  and  the  overhead 
Irolley,  in  spile  of  (he  fact  that  the  cable  is,  as  a  rule,  more  expen- 
sive in  the  matter  of  firit  cost,  in  power,  in  maintenance  of  ciiuip 
nienl,  and  in  maintenance  of  way,  per  car  mile,  llian  is  the  open 
conduit  electric.  Thus,  in  ^'ilc  of  the  hue  and  cry  about  the  pro- 
hibitive cost  of  the  taller,  the  cable  roa<l,  which  is  more  costly  in 
-  and  gives  a  far  less  rcli,iblc  and  less  flexible  and  gencr- 

iii^factory  service,  is  often  considered,  although  at  present 
rarely  adopted. 

I 

In  contrast  with  this  engineering  conncrvalism  there  in  in  luig- 
land  a  marked  tendency  toward  municipal  owncmhip  which  it  is 


difficult  for  students  of  economics  in  this  country  to  understand. 
This  is  largely  due  to  the  attitude  originally  assumed  by  English 
cities  toward  their  street  railways.  Starting  as  horse-car  lines,  the 
authorities  took  the  position  that  tlie  ro.Td  bed  was  a  part  of  the 
street,  and  should  therefore  be  constructed  by  ihe  city,  as  was  the 
rest  of  the  street,  and  leased  to  the  highest  bidder.  This  plan 
proved  very  satisfactory  with  tlie  small  capital  investment  in  equip- 
ment of  tramways  operated  by  horse-power,  but  when  mechanical 
traction  began  to  come  into  vogue  it  became  apparent  that  the  op- 
erators of  the  system  should  also  own  the  whole  9f  it.  The  English 
being  more  considerate  of  public  as  against  private  rights,  and  per- 
ceiving the  dangers  of  abuse  in  long-tei-m  franchises,  have  in  many 
places  decided  to  have  tlieir  tramways  operated  directly  by  the  mu- 
nicipal authorities,  although  some  still  lease  the  lines  to  operating 
companies.  Glasgow  was  the  first  such  city,  the  municipal  service 
starting  in  1804.  and  owing  to  the  policy  of  keeping  down  profits 
the  fares  have  been  reduced,  the  service  increased  and  the  hours  of 
employees  reduced  and  the  wages  raised.  Other  towns  are  rapidly 
following  in  the  same  line,  among  them  Liverpool,  Leeds,  and  Shef- 
field. Manchester  will  start  an  electrical-  system  in  full  sway  next 
spring.  This  policy  of  collectivism,  or,  as  some  would  call  it,  so- 
cialism, appears  to  give  good  satisfaction  in  England,  although  on 
account  of  the  civil  service  abuses  in  this  country  it  is  doubtful  if  it 
can  be  safely  introduced  here  before  many  years. 


ENQINE.ROOn  FLOORS. 

There  is  in  this  country  quite  a  varied  practice  in  the  construction 
of  engine-room  floors.  Most  power-station  designers  prefer  a  con- 
crete floor  with  a  cement  surface,  supported  on  brick,  tile  or  con- 
crete arches,  sprung  betwee^i  steel  beams,  as  in  ordinary  fireproof 
ofllce-building  construction.  Some  prefer  ca.st-iron  plates  and  grat- 
ings, giving  light  and  vcntilalinn  to  the  basement  below.'  Others 
use  a  concrete  floor  framed  integrally  with  concrete  beams,  the 
whole  set  at  one  time  over  wooden  false-work  with  twisted  or 
knotted  iron  rods  in  the  lower  sides  of  the  beams  to  take  the  ten- 
sile strains.' 

In  the  description,  on  otiicr  pages,  of  the  power  plant  of  the  Capi- 
tal Traction  Company  it  will  be  noticed  that  the  engine-room  floor 
is  finished  in  wood.  While  this  may  appear  at  first  sight  to  be  a 
return  to  dangerous  principles,  it  possesses  many  elements  of  value 
which  engineering  visitors  10  the  station  will  instantly  recognize. 
The  chief  reason  for  its  use  in  this  case  was  the  added  onnifcirt  of 
the  attendants  who  arc  required  to  walk  and  stand  upon  the  floor 
for  many  hours  each  day.  The  discomfort  of  standing  on  as  rigid 
a  flooring  as  cemeni  is  a  feature  not  sufficiently  considered  in  ^•u- 
gine-room  design. 


A  further  advantage  presented  by  the  wooden  floor  is  the 
improved  appearance  of  the  room,  a  great  indirecl  .ulvanl.-ige  in  the 
pride  whii'li  il  iiidM<cs  in  llie  men  in  cliarge  and  llio  (■.■ire  lliey  lake 
with  the  whole  r)f  the  iiislallalion.  Oil  and  grease  sciak  into  cement 
flooring  and  leave  iinsiKlilly  stains  that  are  totally  absent  from  tlie 
polish  of  a  nicely  finished  wooden  floor.  The  danger  of  fire  is  not 
as  great  as  mighl  appear.  There  is  in  this  parlictilar  example 
cited,  and  shoidd  be  in  nil  cases,  no  air  space  below  llic  flooring, 
the  sleepers  to  which  the  flooring  is  n.-iihd  In  in^;  bedded  Mush  In 
concrete,  so  thai  Ihc  flooring  projier  sets  diiertly  ui)on  ii.  VUx-. 
unless  il  he  a  very  hot  one,  will  not  run  on  ;in  upper  exposed  hori- 
zontal surface,  »o  that,  olher  woodwork  b<'ing  supprcs.sed,  this  will 
not  be  a  source  of  any  great  danger. 

'Srr  Tiir  Ki.nrTiiirAi,  Woti.n,    April  .in,    iM.  pngc  jj?. 
'Sec  Tll«  r.i.r.rTtiCAI.  Wohlii,  June   ii,   iByH,  page  faj. 
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The  Open=Conduit  Electric  System  of  the  Capital  Traction  Company. 


HE  city  of  Washington  is,  on  account  of  the 
great  width  of  its  streets  as  well  as  their 
beauty,  peculiarly  ill-adapted  to  the  over- 
head-trolley system,  and  on  account  of  the 
almost  universal  use  of  asphalt  paving  and 
the  favorable  climatic  conditions  peculiar- 
ly .well  adapted  to  the  operation  of  open 
conduits.  The  lines  of  the  Metropolitan 
Railroad  Company  have  been  operated  in 
this  manner  for  several  years,  and  the  Cap- 
ital Traction  Company  has  had  in  service 
a  short  line  fitted  with  the  Love  conduit 
system.  When,  therefore,  the  great  power 
liouse  of  the  Capital  Traction  Company 
was  completely  destroyed  by  fire  on  the 
night  of  September  29,  1897,'  there  arose 
the  aliLi :::.::. J  of  rebuilding  the  cable  equipment  or  replacing  it  with 
an  electrical  system.  Four  days  after  the  fire  the  directors  decided 
definitely  to  adopt  the  underground  electric  system  for  the  Penn- 
sj'lvania  Avenue  and  Fourteenth  Street  lines,  and  a  building  com- 
mittee was  appointed  to  lay  out  the  enormous  amount  of  special 
work  which  the  occasion  called  for,  and  called  for  in  a  hurry,  in  or- 
der to  get  the  line  in  operation  again  as  soon  as  possible. 

THE   RECONSTRUCTION   OF   THB   TRACKS. 

The  track  system  adopted  was  the  same  as  that  in  use  by  the  Met- 
ropolitan Railroad  Company  in  Washington  and  by  the  Metro- 
politan Stre'et  Railwaj-  Company  in  New  York  City,"  with  such 
changes  as  were  necessary  to  adapt  it  to  the  existing  cable  tracks. 
Twenty-two  jniles  of  track  (see  Fig.  i)  have  been  changed  over, 
including  the  Seventh  Street  line,  W'hich  was  kept  in  operation  by 
cable  while  the  change  was  being  made;  the  Love  conduit  system 
on  U  Street  will  later  be  rendered  uniform  with  the  rest.  This 
renders  the  company's  whole  system  electrical. 

A  24-duct  conduit  for  the  electrical  cables  was  laid  midway  be- 
tween the  two  tracks,  except  where  deflected  by  existing  pipes  and 
ducts,  the  material  used  being  vitrified  clay  pipes,  and  wrought-iron 
cement-lined  pipes  are  laid  in  concrete  in  the  ordinary  way.  Tempo- 
rary tracks  were  laid  down  for  the  horse  cars  on  Pennsylvania  ave- 
nue and  Fourteenth  Street,  so  that  the    track  work  could  be  car- 


FiG.  I.— Map  OF  THE  Caiitai,  Trai  rioN  Comi'Any's  System. 

ried  on  without  interruption.  The  cable  conduit — 18  inches  wide  by 
38  inches  deep— was  fortunately  made  of  concrete,  plaster-lined,  and 
without  any  inside  metal  sheathing.  Entrance  to  it  was  obtained 
by  means  of  manholes  at  intervals  of  31M  feet,  running  from  the 


slot  rail  to  the  outer  track  rail,  as  shown  at  the  right  hand  side  of 
Fig  3- 

The  conductor  rails  for  the  new  electrical  work  are  of  steel,  T- 
shaped,  4  by  2  inches,  weighing  23  pounds  to  the  yard,  and  hav- 
ing the  conductivity  of  300,000  circular  mils  of  copper.  They 
were  cut  into  31  foot  6  inch  sections  to  span  the  distance  between 
these  manholes  in  which  the  insulating  supports  for  the  outer  rail 
were  placed.  To  hold  the  other  conductor  rail  a  small  handhole 
was  put  in  immediately  across  the  slot  from  the  manhole,  as  shown 
at  the  left-hand  side  of  Fig.  3.  and  to  give  an  intermediate  support 


Fig.  2. — The    Dkaw-in   Manhole,    Showing    Taps  to    Conductor 
Rails  and  Method  of  Draining. 

at  the  middle  of  the  rail  length  a  pair  of  similar  handholes  was  put 
in  midway  between  manholes.     The  conductor  rails  were  inserted 
through  slot  hatches  which   were  placed  at  intervals  of  about  800. 
feet,  one  of  which  shows  clearly  in  the  foreground  of  Fig.  8. 

The  porcelain  in.sulators  are  supported,  as  Fig.  3  shows,  by  cast- 
iron  caps  with  ears,  which  are  bolted  to  the  foot  flanges  of  the  slot 
rails.  The  holes  for  these  bolts  were  made  by  punching  machines 
as  soon  as  the  excavations  for  the  handholes  had  been  made.  The 
two  holes  in  the  web  of  the  slot  rail  for  the  attachment  of  each 
cast-iron  handhole  frame  were  made  by  a  specially  designed  drill 
let  into  the  excavation  and  backed  up  against  the  track  rail.    Knock- 


ei^ 


'Sec  The  Electrical  World,  October  9,  1897,  page  417. 

'See  The  Electrical  World,  August  28,  1897,  page  239;  September  18,  1897, 
page  }:S;   Scpfem'jcr  10,   1898,  page  258. 
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Fig.  3.— The  Insulating  Sittokt  and  Bond  of  theConductor  Rail 

down  frames  were  then  placed  in  the  excavations,  making  an  inside 
form  for  the  concrete  shells  of  the  handholes,  which  are  5  inclies  in 
thickness,  internally  plastered  with  cement  mortar. 

To  prevent  the  water  entering  the  slot  from  trickling  down  the 
sides  and  dripping  over  the  conductor  rails,  which  are  6  inches 
apart,  the  upper  flange  of  the  slot  rails  in  such  a  road  must  be  fit- 
ted with  a  downwardly  projecting  lip,  from  which  all  water  will  drip 
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off  and  fall  between  the  conductor  rails  to  the  bottom,  of  the  con- 
duit. There  was,  of  course,  no  such  lip  on  the  old  cable  rails,  and 
rather  than  replace  them,  bedded  as  they  were  in  good  asphalt  pav- 
ing, it  was  decided  to  rivet  steel  i  by  i  inch  angle  sections  to  them 
in  the  manner  clearly  shown  in  Fig.  3.  The  angles  were  let  down 
through  the  slot  and  held  up  against  the  lower  face  of  the  slot-rail 
head  by  a  specially  de- 
signed tool,  and  rivet  holes 
were  drilled  through  both 
at  intervals  of  about  4  feet. 
A  gang  of  laborers  at  this 
work  is  shown  in  Fig.  9.  The 
holes  are  countersunk  from 
the  top  and  the  rivet  heads 
finished  flush  with  the  sur- 
face. 

The  old  track-rail  ends 
were  pretty  badly  dropped, 
and  it  was  decided  to  bring 
them  up  by  the  well-known 
cast-welding  process.  The 
fishplates  were  removed,  the 
rail  ends  cleaned  by  hand, 
no  power  being  available, 
for  a  distance  of  about  10 
inches  back  from  the  joint, 
and  the  splice-bar  bolt  holes 
in  the  rails  were  plugged, 
the  iron  plugs  projecting 
about  an  inch  on  each  side 
of  the  web  so  as  to  become 
bedded  firmly  in  the  cast- 
ing. Strips  of  iron  of  the  rail  section  were  driven  between  the 
abutting  ends,  making  the  joints  tight.  The  flattened  rail  of  each 
joint  was  shimmed  up  a  trifle  higher  than  the  other,  and  the  usual 
cast-iron  mould  was  clamped  about  the  hole  and  filled  with  molten 
iron  poured  from  a  portable  furnace,  as  shown  in  Fig.  8.  The  heat- 
ing of  the  steel  was  found  to  bend  the  ends  upward  to  just  about 
a  true  bearing,  a  smooth  joint  being  assured  by  finishing  the  sur- 
face by  hand  filling.  The  joints  now  ride  very  smoothly,  but  few 
of  them  being  perceptible. 

The  conversion  of  the  Seventh   Street  line,  which   w-as  kept  in 


Fig.  4. 
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-Vertical  Section  of  the 
Conveyor  Tower. 


cast  welding  of  the  rail  joints  on  this  line  was  done  several 
J  ears  ago.  Drip  angles  were  only  put  on  the  slot  rails  in  the 
valleys. 

.\fter  the  electric  roads  had  been  in  operation  about  six  months 
the  company  decided  to  put  down  heavier  and  higher  rails  at  the 
curves.    Excavations  were  made  between  the  yokes  at  all  the  curves 

in  which  cast-iron  chairs, 
weighing  about  100  pounds 
each,  were  set  with  concrete 
packed  around  them.  This 
work  was  done  in  the  day- 
time, and  at  night  after 
traffic  was  suspended  the 
Old  rails  were  taken  up,  the 
rail  seats  on  the  yokes 
broken  off,  and  the  new 
rails  put  down  and  secured 
to  the  rail  chairs.  Courses 
of  scoria  block  are  laid  on 
each  side  of  the  rails  at  the 
curves,  the  crevices  between 
the  bricks  being  filled  with 
asphaltum. 

As  a  ground  return  is  not 
used,  both  the  positive  and 
negative  feeders  are  in- 
sulated. There  are  thus 
twenty  lead-covered  cables 
for  the  ten  feeders,  each 
with  a  cross-section  of  cop- 
per of  1,000,000  circular  mils, 
insulated  by  saturated  pa- 
in thickness,  and  pro- 
sheath.       They     are     drawn 
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Fig.  5. — ^Slot  Rails,  Conductor  Rails 
AND  Plow. 
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per  three-sixteenths  of  an 
tected  by  a  one-eighth  inch 
in  through  manholes  running  across  the  two  tracks,  spaced 
at  intervals  of  about  400  feet,  one  of  which  is  shown  in  Fig. 
2.  The  knock-down  frame  for  the  construction  of  the  concrete  walls 
of  one  of  these  manholes  is  slxiwn  in  Fig.  II.  At  points  deter- 
mined by  traffic  conditions  the  feeders  are  tapped  in  the  manholes 
with  two  branches  from  the  one  splice,  as  shown  in  Fig.  14,  to  the 
conductor  rails,  to  which  they  are  attached  by  clamps,  one  of  which 
is  shown  in  Fig.  16.     Those  going  to  the  outboard  rails  pass  down 


Pio.  6.— A  Vkbtkai,  SKfnioM  tiv  tkr  lioir.KM  Room  anh  Ovkriikau  Fig.  7.— A   Vkhikai.  Seciion  01   tmk  ICncini  Room  ani^  Condknskr 

COAI.  BtrNKKRX.  Bam'.mi'.nt. 

operation  by  cable  as  noted  aU.vc.  except  diirinK  a  (cw  hours  n(  lliroiiKli  a  duct  from  the  liandliolrs  to  the    manhole,  as  is    clearly 

each  night,  was  still  more  didicult.    The  layioK  of  ihr  diirls  and  the  shown  in  Fig.  2.     Cine  pair  of  (■.■iblo's  is  held  in  reserve  as  an  emcr- 

sctting  of  handlHilc  castings  and  insnlalors  were  chmc  in  the  day-  grnry  frrdrr,  liring  providcrl  with  blind  laiis  ready  lo  be  cul  in  at 

time.    At  night  the  workmen  entered  the  conduin  and  nccurcd  the  any  point  from  Georgetown  to  Seventh  Street  at  any  time  it  may  be 

condiirfor    raft*   to    the    clips    of    the    inmlating    lupporti.      The  needed.    In  nil  there  arc  ahotif  ffi  niilei  of  cable  in  place. 
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THE    POWER    HOUSE. 

The  work  on  the  new  power  house  was  necessarily  very  much 
rushed.  There  was  no  year  or  two  for  the  engineers  in  charge  to 
look  into  the  relative  merits  of  alternative  plans,  and  they  were  fur- 
ther hampered  by  the  necessity  of  using  a  building  which  formerly 
did  duty  as  a  feed  mill  and  storage  warehouse  in  the  old  horse-car 
times.     The  work  had  to  be  carried  on  almost  while  the  drawings 


ness,  are  reinforced  by  pilasters,  bonded  in  and  tied  to  them  with 
anchor  rods,  the  pilasters  in  the  engine  room  carrying  the  crane 
runways.  The  old  wooden  roof,  covered  with  slate  and  supported 
on  combination  trusses,  has  been  retained. 

THE   COAL-CONVEYING    APPARATUS. 

One  of  the  most  interesting  parts  of  the  equipment  is  the  coal- 
conveying  apparatus.     "Run-of-mine"  bituminous  coal  is  brought 


Fig.  8  — Cast  Welding  the  Old  Rail  Joints. 


Fig.   10. — Bridging  an  Old  Cable  Vault. 


were  being  made;  nevertheless  the  plant  evidences  a  surprising 
amount  of  ingenious  design  to  overcome  the  difficulties  involved, 
as  will  be  seen  by  a  study  of  the  description  given  below.  The 
work  was  begun  about  December  i,  1897,  and  power  was  on  early 
in  April.  1898.  The  old  materia!  was  used  to  a  certain  extent,  the 
good  bricks  of  the  partition  walls. which  had  to  be  taken  down,  being 
used  in  the  engine  foundations,  the  new  crane  runways  being  made 
of  the  I-beams  of  the  old  floors,  etc. 

The  building,  a  view  of  which  appears  in  Fig.  12,  is  located  on  the 
edge  of  the  Chesapeake  &  Ohio  Canal,  in  Georgetown,  nith  Grace 
Street  on  the  opposite  side,  between  Thirtj'-second  and  Thirty-third 
Streets.  It  is  a  long,  narrow  structure,  which  did  not  admit  of  the 
standard  practice  of  placing  the  boilers  in  a  row  along  one  side  of 
a  division  wall  and  the  engines  nearly  in  a  parallel  row  along  the 
other  side.     This  building  required  a  division  midway  of  its  long 


directly  to  the  plant  on  canal  boats,  holding  about  120  tons  each. 
Standing  apart  from  the  main  building,  toward  the  west,  is  the  coal- 
unloading  tower  of  steel-frame  construction,  covered  with  corru- 
gated-iron sheathing.  (See  Fig.  4.)  This  tower,  which  shows 
clearly  in  Fig.  12,  has  a  boom  projecting  over  the  canal,  by  which 
tubs  holding  1,000  pounds  each  take  the  coal  up  from  the  canal 
boats  and  dump  it  into  a  receiving  hopper,  which,  in  turn,  dumps 
it  into  the  weighing  hopper.  Fig.  17,  from  which  it  passes  down 
into  the  crushing  equipment  shown  in  Fig.  18.  The  bucket  hoist 
and  crusher  are  both  driven  by  one  30-horse-power  500-volt  motor. 
From  the  crusher  the  coal  is  dropped  into  the  buckets  of  a  pan 
and  bucket  conveyor.  Owing  to  the  novelty  and  ingenuity  of  this 
machine,  an  extended  description  maj'  be  of  interest.  The  con- 
veyor consists  essentially  of  two  ^-incli  steel  cables,  to  which  are 
clamped,   at   intervals   of  a   foot,   attachments   carrying   axles,    the 


Fir.,  y,  -Drilling  the  Slot    Rail  ior  the  Drip  Angle  Lips. 


Fk;,    ir. — The    Knock-DowJj    Frame   oi-    a    Dr\w-in    Manhole. 


dimension,  one  half  being  ihe  l)oilcr  and  the  other  half  the  engine 
room.  Fortunately,  solid  rock  was  but  2  or  3  feet  below  the 
basement  floor,  so  that  all  foundations,  even  to  those  of  the  auxiliary 
pumps,  are  carried  clear  to  rock.    Tlie  old  walls,  18  inches  in  thick 


wheels  of  which  are  lubricated  with  graphite  and  run  on  20-pound 
steel  rails  with  a  2-foot  gauge,  each  axle  carrying  a  pan  and  pivoted 
to  it  a  bucket!  .\n  idea  of  the  general  arrangement  can  be  obtained 
by  the  view  shown  in  Fig.  13,  which  shows  the  driving  mechanism. 
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This  is  on  the  upper  horizontal  run,  the  cables  m  this  case  being  on 
top  of  the  conveyor,  the  interlapping  pans  below  fitting  closely 
into  each  other,  the  buckets  hanging  downwardly  from  them.  On 
the  under  horizontal  run.  which  is  in  the  ash  tunnel  below  the  boilers, 
the  cables  (see  Fig.  19)  are  underneath  the  conveyor,  the  pans 
forming  over  them  a  continuous  trough  into  which  material  may 
be  discharged  from  the  hoppers  regardless  of  the  position  of  the 
buckets,  and  which  protect  the  cables  (the  essential  driving  ele- 
ment) from  the  material  handled.  .A.s  the  conveyor  turns  up  in  the 
vertical  run  the  material  is  slipped  out  of  the  pans  into  the  buckets. 
which  in  this  position  fall  against  the  pans,  and  when  the  conveyor 
turns  over  from  the  vertical  into  the  upper  horizontal  run,  the  pans 
swing  free  with  their  loads.  The  driving  mechanism,  as  is  shown 
in  the  illustration  (Fig.  13),  consists  of  a  i5-horse-po\ver  motor 
geared  down  through  triple  reduction  gears  to  the  heavy 
sprocket  wheel,  under  which  run  the  cables,  the  clamps  on  which 
fit  into  pockets  in  the  wheel  rim.  the  teeth  adjacent  to  these 
pockets  insuring  an  absolute  drive.  The  conveyor  dumps  the  coal 
into  W-shaped  bins  over  the  boiler  room,  clearly  shown  in  Fig.  6. 

The  construction  of  these  bins  is  most  ingenious.  They  are  sup- 
ported on  bar  trusses  worked  in  between  the  steam  pipes,  resting 
on  columns  at  the  side  walls  and  a  row  of  columns  down  the  cen- 
tre of  the  fire  room.  The  bin  walls  consist  of  arches  sprung  be- 
tween I-beams  very  much  after  the  fashion  of  fire-proof  floors. 
The  arches  are  of  concrete  formed  with  a  flat  interior  surface  on 
corrugated  iron  arch  plates  with  a  minimum  thickness  of  concrete 
at  the  crown  of  the  arch  of  about  3  inches.  This  gives  a  simple 
construction  with  a  very  low  depreciation  and  keeps  any  corrosive 
material  in  the  coal  from  the  ironwork.  One-half  of  the  W-shaped 
bins,  known  as  the  main  bin,  is  immediately  over  the  fire-room,  and 
from  it  the  coal  descends  into  volume-measuring  chutes  of  1,000 
pounds  capacity,  which  in  turn  empty  through  spreaders  into  the 
hoppers  of  the  Roney  mechanical  stokers,  with  w-hich  the  boilers 
are  fitted. 

These  spreaders  are  shown  clearly  in  Fig.  20,  where  they  are 
shown    swung   back    from    the    hoppers.      The    other    half   of    the 


into  the  stokers,  but  can  be  delivered  through  chutes  running  down, 
as  shown  in  Fig.  6,  to  the  conveyor  in  the  ash  tunnel,  which  will 
raise  it  up  again  and  deliver  it  into  the  forward  or  main  bin.  Each 
boiler  is  fitted  with  a  lOO-cubic  foot  ash  hopper  in  the  tunnel 
through  which  the  conveyor  returns,  shown  in  Fig.  ig,  from  which 
the  ashes  are  elevated  by  the  conveyor  into  an  8oo-cubic  foot  tank 


Ki'.  ij  — An  Kxtfrioii  View  ui'  Tim  Powfr  Hoihk. 

W-shapcd  coal  bini,  which  allogcllicr  hold  2,000  Kins,  i>  hiird  \>y 
overflow  from  the  firsi  half,  and  i«  used  an  an  auxiliary  or  reserve 
supply  to  tide  the  station  over  the  season  when  the  canal  is  frozen 
over.     The  coal   dues  not   chute   directly   from   this  auxiliary   bin 


Pig.   13 — Thk  Convf.vok  Driving  Equipment. 


in  the  elevating  tower,  from  which  they  may  be  delivered  either  to 
canal  boats  on  one  side  or  wagons  on  the  other. 

THE    BOILERS,    FLUES   AND   STACK. 

There  are  four  batteries  of  boilers  in  place,  laid  out  as  shown  on 
page  720,  one  battery  on  the  west  of  the  stack  and  three  to  the  east 
of  it.  The  space  in  front  of  the  stack  is  occupied  by  filters  and  the 
space  to  the  west  of  the  boiler  room  is  reserved  for  another  battery 
in  case  increased  boiler  power  is  wanted.  Each  battery  consists  of 
two  Cahall  B.  &  W.-type  boilers,  each  boiler  being  nominally  of 
350  horse-power  on  the  centennial  rating.  The  boilers  are  fitted 
with  the  latest  type  of  Roney  mechanical  stokers,  the  detail  con- 
struction of  which  is  shown  in  Fig  21,  driven  by  three  small  West- 
inghouse  engines  worm  geared  to  the  shafts  running  across  the 
front  of  the  batteries.  In  the  bottom  of  the  hopper  of  the  conveyor 
there  is  located  a  sliding  pusher,  to  which  a  reciprocating  motion 
is  given  by  a  link  driven  by  the  main  shaft,  the  stroke  of  this  mo- 
lion  being  limited  by  a  feed  wheel.  .An  arm  driven  by  the  same 
link  moves  the  connecting  rod,  which  lilts  the  grate-bars  alter- 
nately between  a  horizontal  position  and  an  inclined  position,  tend- 
ing to  shift  the  coal  gradually  down  toward  the  iIunipiiiK  grale 
The  extent  of  this  motion  may  be  also  controlled  by  a  simple  ad- 
justment of  the  nuts  on  the  connecting  rod.  The  steam  dnuns — 
besides  being  bricked  in — are  protected  against  radiation  by  \'/j 
inches  of  inagnabestos  covering  under  the  brickwork.  Thorough 
ventilation  of  the  boiler  mom  is  obtained  through  the  center  pa^- 
^aKe  under  the  W'-sliaped  bins,  which  discharges  its  heated  air 
through  a  slatted  monitor  in  the  roof. 

The  construction  of  the  back  Hues  is  rallur  iiiteresliiiK.  the  rear 
wall  being  of  brick  12  inches  in  thickness,  the  lop  and  bnitcuii 
.iIsM  of  brick,  laid  lielween  the  upturned  llangcs  of  inverted  T  --haped 
beams  made  rif  cast  iron  tn  withstand  the  considerable  heat. 

The  flues  enter  the  nclagonal  brickwork  base  ol  the  slack,  a  bat- 
tle plate  preventing  their  imitual  inlertcrcncc.  with  a  pair  of  twin 
dainpcrii  inserted  in  each  ami  controlled  by  Locke  damper  regula- 
tors. The  stack  foundation  is  carried  down  to  rock,  the  stack  itself 
being  of  steel  plate  150  feet  in  bright,  with  a  uniform  diaiiielcr  o( 
y  feel  inside  the  brick  lining.     This  brick  lining  is  4'/j  inches  thick 
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Fig.   14. — Thk  Splice  of  the  Branches  to 
THE  Feed  Cables. 


Fig.  15. — The  Feeder  Splices. 


Fig.   16. — The  Connection  of 
THE  Feeder  to  the  Con- 
ductor Rail. 


at  the  top  of  the  stack,  and  increases  in  thickness  as  the  stack  taper.- 
outwardly  toward  its  base.  The  height  of  stack  over  all  from  boiler 
room  floor  is  about  175  feet. 

STEAM    AND    WATER     PIPING. 

The  piping  system  of  this  station  has  been  the  subject  of  unusual 
study,  and  is  worked  out  in  a  very  complete  manner.  Water  for 
boiler  feed  and  condensing  purposes  is  taken  from  the  canal 
through  a  24-inch  intake  below  the  ice  level,  through  two  screens 
of  half-inch  mesh  into  a  concrete  settling  tank  or  basin  in  the 
engine-room  basement.  From  this  five  8-inch  pipes  with  foot 
valves  and  strainers  rise  and  run  to  the  five  independent  jet  con- 
densers of  the  five  main  units.  In  this  way  the  condensers  cannot 
interfere  with  or  rob  each  other,  and  the  choking  of  any  one  pipe 
does  not  shut  down  the  whole  plant.  The  exhaust  of  each  engine 
passes  first  through  a  Hartford  feed  water  heater  and  thence 
through  its  own  jet  condenser  and  its  own  independent  14-inch  ex- 
haust stack  of  spiral-riveted  pipe.  Three  valve  standards  on  the 
floor  above  at  the  head  of  each  engine  control  respectively  the 
valves  of  the  steam  supply,  water  supply  and  exhaust-steam  sup- 
ply of  each  condenser  pump.  An  automatic  atmospheric  valve  in 
the  pipe  running  to  each  exhaust  stack  is  fitted  so  that  when  it 
opens  its  valve  stem  projects  upward  above  the  floor  of  the  engine 
room  and  stays  there  until  forcibly  pushed  down  by  the  engineer. 
The  arrangement  of  these  details  will  be  more  clearly  understood 
by  reference  to  the  drawing  on  page  721. 

The  feed  water 'is  handled  by  three  pumps  in  one  end  of  the  boiler 
room,  one  of  which,  the  tank  pump,  is  arranged  to  lift  the  water 
from  the  well  above  mentioned  to  a  4.oco-gallon  tank  over  the  toilet 
room  to  the  rear  of  the  boilers.  .\  Mason  gravity  pump  governor 
controls  this  pump.  The  tank  may  also  be  supplied  from  the  city 
mains  through  a  meter  at  times  when  tlie  canal  is  emptied  for  re- 


pairs, and  an  automatic  float  valve  is  installed  for  control  under 
these  circumstances.  From  the  tank  the  water  normally  passes 
to  two  Loomis-Manning  filters,  and  thence  through  one  of  two 
direct-acting  duplex  feed  pumps,  which  in  turn  deliver  it  through 
any  one  or  more  of  the  primary  heaters  attached  to  the  engines  and 
then  through  the  supplementary  heater  in  the  boiler  room,  thence 
to  the  feed  line  and  to  the  boilers.  The  supplementary  heater  takes 
tlic  exhaust  of  all  the  au.xiliary  engines.  The  whole  feed  water 
system  is  most  thoroughly  bypassed,  as  any  one  or  all  of  the  pri- 
mary heaters  or  the  supplementary  heater  or  the  tank  or  the  filters 
may  be  cut  out,  the  feed  pumps  may  be  used  to  supply  the  tank 
or  the  boilers  direct  from  the  well,  the  auxiliary  exhausts  may  be 
bypassed  around  the  supplementary  heater,  or  the  condenser  pump 
exhausts  may  be  turned  into  their  own  vacuum  chambers.  Finally, 
two  injectors  are  installed  connected  with  an  entirely  independent 
feed  line  running  along  the  rear  of  the  boiler  steam  drums. 

The  main  steam  pipe  is  run  on  the  loop  system  and  is  all  of 
extra  heavy  piping  designed  for  200  pounds  steam  pressure,  al- 
though the  pressure  at  present  carried  is  140  pounds.  The  main 
header  is  run  along  one  side  of  the  boiler  room  and  contin- 
ued along  the  same  side  of  the  engine  room,  and  into 
it  all  the  boilers  feed  and  from  it  all  the  engines  take  steam.  This 
header  is  12  inches  in  diameter,  its  terminals  being  connected  around 
to  the  opposite  side  of  the  building,  as  is  clearly  shown  on  pages 
720  and  721.  to  a  lo-inch  auxiliary  main.  These  two  mains  are  cross- 
connected  near  the  division  wall  by  an  8-inch  equalizing  main,  giv- 
ing a  sort  of  figure-8  arrangement.  Over  the  boilers  the  main 
header  is  supported  on  gas-pipe  stands  with  ball  and  socket  bases 
to  allow  for  expansion,  and  at  other  points  it  is  hung  by  adjustable 
rods  from  brackets  and  stayed  against  vibration  by  sliding  at- 
tachments to  the  pilasters.     Both  the  main  header  and  the  auxiliary 


Fig.   17. — TiiK  Coal  Wkhuiini;  IIoppfr. 


Fig.    iS. — Tin-.  Coai.  CKisniN<; 
Equipment. 


Fig.   i<). — The  .-Xsh   IIoppkks  in    riii>   Tinnki. 
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main  are  anchored  where  they  pass  through  the  wall  between  the 
engine  and  the  boiler  rooms,  and  the  expansion — which  amounts  to 
a  movement  of  about  3  inches  at  the  extreme  ends — is  taken  up 
without  slip  joints  or  copper  bends.  This  is  done  by  giving  each 
boiler  and  engine  branch  a  horizontal  run  with  a  vertical  turn  at 
each  end,  so  joined  that  the  flanges  give  the  proper  flexibility. 
There  is  a  gate  valve  in  the  main  header  between  each  battery  of 
boilers  and  between  each  engine,  so  that  any  part  of  the  main  can 
be  cut  out  without  shutting  down  more  than  one  battery  or  one 
engine  at  a  time.  The  cross  or  equalizing  main  allows  the  steam 
to  be  fed  via  any  one  of  several  routes,  thus  giving  a  surety  of  op- 
eration even  with  simultaneous  accidents  to  more  than  one  part 
of  the  system.  Steam  for  all  auxiliaries  is  taken  oflf  from  the  mid- 
dle of  the  equalizing  main,  which  it  can  reach  by  either  the  main 
header  or  the  auxiliary  main.  The  steam  is  dried  by  two  separators, 
one  in  each  of  the  two  steam  mains  near  the  points  where  they  pass 
through  the  boiler  room  wall,  the  entrainment  from  these  sep- 
arators being  returned  to  the  boilers  by  gravity  through  the  blow- 
oflf  connections.  There  are  no  separators  near  the  engines,  and  the 
tees  for  the  engine  branches  open  downward,  but  there  is  abso- 
lutely no  water  knocking  in  the  cylinders.  The  main  header  has  no 
slope  one  way  or  the  other,  but  the  auxiliary  main  slopes  from  both 


there   being   not   tlie   slightest   visible   leak   or   audible   hiss   in   the 
whole  station. 

The  oiling  system  shows  also  the  results  of  original  study.  The 
bearings  and  slides  are  oiled  by  the  usual  gravity  system  with  a 
i2-barrel  tank  up  in  the  roof  trusses,  shown  in  Fig.  22,  with  sight- 


FiG.  21. — Details  of  Feed  and  Grate  Movement  of  Mechamcai, 
Stoker,  with  Grate  Bars  in  Inclinid  and  Horizontal 
PosnioN. 
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direction!!  toward  its  separator.     Thin  freedom   from   water  is  ob-  feed  oil  cups;  a  set  o(  auxiliary  Kl"i>s  cuph  are  also  Ki  pi  111  rcscivr 

laincd   by   mcan««  of  the  two   scparalrirs  above   mentioned   and   by  The  drips  pass  tliroiiKh   two  oil   fdlers  in   scries  and   thence  to  a 

trapping  all  the  engine  brandies  al  the  stop  valve  into  one  Huiidy  lank  in  the  basement,  from  which  the  oil  is  lifled  to  the  overhead 

high-pressure  trap.     All  the  pretiure  steam  piping  is  covered  with  tank  from  lime  to  lime  by  a  sieam  pump.    f)il  (nim  the  nuiilo  dripn 

a  inches  of  maKnabcslos,  all  the  joints  are  kept   remarkably  tiRhl.  Is   separately   piped   down   throuKli   a   separator,   from    wliicli    il    is 
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drawn  to  the  filters.  The  cylinder  oil  is  [ed  under  steam  pressure 
by  a  very  ingenious  system.  A  tank  holding  about  one  barrel  of  oil 
is  placed  in  the  basement  and  piped  to  the  steam  header  above,  the 
pipe  naturally  filling  with  water,  which  flows  into  the  bottom  of  the 
tank  and  forces  the  oil  floating  upon  it  upward.  This  is  piped  to 
sight-feeders  on  the  engine  steam  pipes.  Two  such  cylin- 
der-oiling systems,  one  supplying  high-grade  oil  to  the  main 
engines  and  the  other  an  inferior  grade  to  the  cylin- 
ders of  the  auxiliaries,  are  in  use,  and  a  third  one  is  in 
the  boiler  room  to  feed  to  the  pumps  and  stoker  engines.  An  air 
compressor  of  the  regular  locomotive  type  is  also  in  service  to  give 
compressed   air   for    cleaning   the    dynamos    and    switchboard.      .\ 


ported  from  the  craneways  on  hinged  gas-pipe  brackets,  so  that  they 
may  be  swung  in  to  clear  the  crane  grab  or  to  trim  the  lamps.  These 
arcs,  beside  a  large  number  of  incandescents  and  the  lighting  ser- 
vice of  the  adjacent  shops  and  the  Union  Passenger  Station  nearby, 
are  supplied  by  a  direct-coupled  50-kw  125-volt  set,  so  that  light 
may  be  had  when  the  railway  plant  is  shut  down  at  night  without 
running  one  of  the  large  generators.  To  provide  for  derangements 
of  this  lighting  set  the  incandescent  lights  are  divided,  part  of 
them  being  on  series  circuits  fed  from  the  railway  bus-bars  and 
part  on  the  i2S-volt  lines.  All  the  interior  wiring  of  the  lighting 
circuits  is  run  through  loricated  steel  tubing. 

There  are   five   main   Allis-Corliss   tandem-compound   800-horse- 


Fin.   22.— TiiK  M.^iN  Engink  Room. 


constant  pressure  for  this  purpose  of  any  desired  \alue  is  assured 
by  a  reducing  valve  in  the  steam  supply. 

THE    E.NCINE    KOONt. 

The  main  engine  room,  shown  in  Fig.  22,  is  noticeable  for  the  am- 
ple provision  of  light,  owing  to  the  fact  that  both  the  long  sides  are 
outside  walls  and  well  provided  with  windows.  The  floor  is  sup- 
ported on  steel  I-beams  with  concrete  arches  built  on  corrugated- 
iron  forms  and  covered  with  narrow  edge-grain  yellow-pine  floor- 
ing fastened  to  sleepers  bedded  in  the  concrete.  .V  15-ton  hand 
crane  spans  the  room.  The  arrangements  for  lighting  at  night  are 
unusually  complete  and  ingenious.     Ten  enclosed  arc  lights  are  sup- 


jxnver  engines,  with  the  standard  and  well-known  features  of  this 
design,  the  1890  frame,  two  wrist  plates  on  each  cylinder,  raised  dash 
pots  on  the  low-pressure  valves,  etc.  Four  of  these  are  arranged 
in  right  and  left  hand  pairs  on  two  heavy  brick  foundations  car- 
ried down  to  rock  and  capped  with  cast-iron  oil  pans.  Each  engine 
is  coupled  to  a  standard  600-volt  generator  and  fitted  with  a  16- 
foot  25-ton  cast-iron  flywheel.  Between  these  engines  there  are 
to  be  three  motor-driven  boosters,  two  of  w^hich  are  now  installed, 
each  with  a  capacity  of  550  amperes  and  180  volts,  with  a  straight 
characteristic  up  to  100  volts  when  running  at  600  r.  p.  m.  These 
arc   loo-kw    6-pole    three-bearing  machines  with  a  coupling   fitted 
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snugly   under  the   overhanging  barrel   winding   at   the   motor  end. 
The  dynamo  ends  are  series  wound. 

The  switchboard  (see  Fig.  23)  is  of  standard  General  Electric 
construction  with  a  few  peculiarities.  The  five  panels  at  the  left- 
hand  end  are  standard  1,000-ampere  generator  panels,  with  cur- 
tent  indicators;  the  next  panel  contains  two  totalizing  output  in- 
struments, one  an  8.000-ammeter  and  the  other  a  5,000-ampere  in- 
tegrating wattmeter,  and  beyond  these  come  the  feeder  panels,  of 
which  two  are  required  for  each  feeder,  one  positive  and  one  nega- 
tive with  throw-over  switches,  by  which  the  polarity  of  the  sections 
fed  may  be  reversed  when  desired.  This  is  to  provide  against  a 
ground  on  the  west  rail  of  one  section,  for  example,  and  the  east 
rail  of  another,  short-circuiting  the  buses.  By  reversing  the  polar- 
ity of  either  one  of  the  two  feeders,  the  two  grounds  can  be  brought 
on  one  side  of  the  system  and  the  same  can  be  done  with  any  num- 
ber of  grounds  provided  no  two  of  them  are  on  opposite  sides  of 


seen  that  any  switch  thrown  up  cuts  the  rheostat  in  to  the  corre- 
sponding motor  and  absolutely  cuts  it  out  from  any  of  the  others. 
Another  interesting  detail  is  the  protective  device  designed  to  cut 
the  series-wound  booster  generator  out  when  for  any  reason  the 
circuit  breaker  of  the  motor  opens,  under  which  circumstance  the 
generator  would  tend  to  run  away  as  a  series  motor.  The  circuit 
breaker  of  the  booster  motor  is  provided  with  the  ordinary  tell-tale 
connected  into  a  battery  circuit,  which  in  turn  energizes  the  mag- 
net of  a  specially  designed  relay,  shown  in  Fig.  26.  This  relay, 
when  its  magnet  is  energized,  closes  the  circuit  of  a  fine-wire  wind- 
ing on  the  booster-generator  circuit  breaker,  which  operates  the 
trigger  to  open  the  breaker,  and  immediately  thereafter  opens  the 
circuit  of  this  same  fine-wire  winding  and  also  opens  the  battery 
circuit  to  prevent  waste  of  battery  power.  This  does  not  connect 
the  boosted  feeders  over  onto  the  bus  bars,  but  leaves  them  on  open 


f*u;.  23.— Till'.  FmiNT  of   tiik  Switi  iihoauh. 


one  scclion,  On  account  o(  the  600  volts  diflcrcncc  between  adj.i- 
cent  feeder  panels,  the  circuit  breakers  at  the  tops  arc  separated 
by  wooden  barriers. 

The  controlling  arrangements  of  llir  boosters  are  novel  and 
very  inlercslinK.  But  one  motorslarlinK  rliooslal  is  used  (or  all 
the  machines,  and  this  is  of  the  sinKli'swilcli  type  illustrated  in 
Fi({,  25,  the  (liffcrcnl  clips  wliirli  ({rasp  Ihr  knife  blade  at  difTrrcnt 
positions  cutting  out  the  diffcrenl  scclinnv  'I'liis  is  corinccled  in  to 
the  line  feeding  the  various  motors  through  a  number  of  double- 
pole  doublc'lhrow  switches,  one  for  each  motor,  connected  up  as 
shown  in  the  diagram,  Fig.  24.    Tracing  out  the  lines,  it  will  be 


circuit.  There  are  two  luiiK  (ceder.s  im  uliuli  llu-  hon.slers  arc  m 
leiided,  llie  board  being  so  arraiiRcd  llial  cull  of  these  feeders  may 
be  ihrown  in  series  with  its  own  boosler,  the  third  linoslcr  beini; 
arranged  to  be  thrown  on  either  of  llie  Iwn  fecdris,  m  .  iilu  1  iccdcr 
may  be  thrown  ilireilly  to  the  (xio-volt  bus.  At  llie  tikIh  liaiid  iiul 
of  the  boaril,  llie  next  In  ihi'  last  panel  is  fitted  with  a  w.iler  rheo- 
stat, which  may  be  connecled  beUveen  eilher  l)ii>  ;iih1  kh'IIIhI.  ils 
purpose  being  to  burn  out  urouiuls  on  the  line  by  a  luiuiil  which 
may  be  thrown  on  llimiiKli  and  adjusted  by  means  of  the  water 
rheostat.  The  last  panel  controls  the  au.xiliary  niolors  and  ()00- 
volt  lighting  lines. 
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THK    ROLLING    STOCK. 

About  sixty  motor  cars  are  run,  and  both  trucks  and  bodies  are 
new.  Short  cars  with  bodies  only  18  feet  long  are  used,  and  run 
with  trailers.  The  plow,  an  idea  of  which  can  be  obtained  from 
Figs.  5  and  27,  consists  of  the  usual  steel  plate  enclosing  copper 
straps  and  running  down  through  the  j4-inch  slot  with  an  enlarged 
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Fig.  24.— The  Starting  Rheostat  Connections. 

wooden  section  carrying  on  outward-bearing  springs  the  cast-iron 
shoes.  The  shoes  are  beveled  at  the  ends  to  prevent  their  catching 
on  the  joints  in  conductor  bars  and  on  parts  of  the  switch  gear. 
The  plow-hanger  in  the  truck  is  ingeniously  arranged  so  that  in 
case  of  derailment  or  a  misplaced  switch  the  plow  will  fall  oflf  after 
traveling  part  way  across  to  the  side  frames  of  the  truck,  and 
drop  into  the  conduit  sufficiently  to  clear  the  motors.  This  pre- 
vents, in  case  of  such  an  accident,  the  plow  from  becoming  wedged 
and  twisted  in  the  slot,  which  requires  its  cutting  out  by  cold  chisels 
and  the  shutting  down  of  the  line  for  some  time. 

THE   PERSONNEL. 

Those  in  charge  of  the  work  and  to  whom  credit  is  due  for  many 
of  the  ingenious  improvements  and  modifications  designed  for  the 
special  problems  involved  are  as  follows:  The  work  was  in  general 
charge  of   Mr.    D.   S.    Carll.   chief  engineer  and   superintendent   of 


Fig.  25. — The  Boo.stkk 
Starting  Rheostat. 


Fig.  26. — The  Booster  Cut- 
out Relay. 


the  company,  who  was  assisted  by  W.  B.  Upton,  the  principal  assist- 
ant engineer;  the  special  tools  for  track  work  were  designed  by  Mr. 
H.  P.  Clarke,  master  mechanic, and  M.  E.  Safton,  the  contractor.  Mr. 
J.  H.  Hanna,  assistant  superintendent,  has  charge  of  the  electrical 


work,  and  Mr.  Carroll  Hoshall  is  the  chief  engineer  of  the  power 
station.  The  consulting  electrical  engineer  was  Dr.  Louis  Dun- 
can. 

The  Building  Committee  having  in  charge  the  reconstruction  of 
the  road  consisted  of  Mr.  George  T.  Dunlop,  president  of  the 
Capital  Traction  Company;  Mr.  Henry  Hart  and  Mr.  Samuel  F. 
Phillips. 

The  concerns  supplying  various  parts  of  the  equipment  and  con 
tracting  for  stated  portions  of  the  work  were  as  follows: 

Street  and  track  work,  E.  Saxton. 

Iron  work  for  power  house,  Structural  Iron  Company. 

Boilers.  The  Aultman   &  Taylor   Machinery  Company. 

Stack,  The  Campbell  &  Zell  Company. 

Water  filters.  The  Loomis-Manning  Filter  Company. 

Pumps  and  condensers,  The  Deane  Steam  Pump  Company. 

All  valves.  The  Chapman  Valve  Manufacturing  Company, 

Steam  piping,  Thos.  C.  Basshor  &  Co. 


Fig.  27. — A  View  of  the  Plow. 

Covering,  The   Keasbey  and   Matteson   Company. 

Stokers,  Westinghouse,  Church,  Kerr  &  Co. 

Coal  conveyor.  The  Steel   Cable  Engineering  Company. 

Engines,  The  E.  P.  Allis  Company. 

Dynamos,  switchboard,  boosters,  car  motors  and  controllers,  en- 
closed arcs,  General  Electric  Company. 

.\uxiliary  motors.  The  \Vestinghouse  Electric  &  Manufacturing 
Company. 

Trucks.  The  Baltimore  Car  Wheel  Company. 

Car  bodies.  The  American  Car  Company. 

Vitrified  clay  pipe,  The  H.  P.  Camp  Company  and  the  Potomac 
Terra  Cotta  Company. 

Wrought-iron  cement-lined  pipe,  The  National  Conduit  &  Cable 
Company. 

Heaters.  I.  B.  Davis  &  Son. 

Underground  feeder  cables.  The  John  .\.  Rocbliug's  Sous  Coni- 
jiany. 

Cast  welding  of  the  joints.  The  Falk  Manufacturing  Company. 


Another  Electrical  Conduit  System  in  Washington. 

.Another  cable  road  in  Washington  will  be  transtormed  into  ;in 
oi)cn  conduit  system.  The  Columbia  Railway  of  that  city,  notwith- 
standing the  fact  that  it  has  a  modern  cable  plant  in  perfect  run- 
ning order,  will  follow  the  example  of  the  Capital  Traction  Com- 
pany, described  above,  and  install  electrical  conductors  in  its  cable 
conduits. 
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Electric  Street  Railroads  in  Cairo,  Egypt. 

ORTY  centuries,  declared  Bona- 
parte in  1798.  looked  down  from 
the  pyramids  upon  the  victor- 
ious armies  of  the  French  Re- 
public in  Egypt.  Forty  cen- 
turies and  one  now  look  down 
from  them  upon  an  innovation 
in  the  very  home  of  orientalism, 
of  greater  inportance  to  the 
Egyptian  people  than  even  ih: 
great  French  incursion — an  in- 
novation which  transplants  into 
that  old-world  country  one  of 
the  civilizing  influences  of  the 
very  youngest  nation — the  Am- 
erican trolley  car.  The  cars 
themselves,  as  well  as  certain 
other  portions  of  the  equip- 
ment, may  not  have  been  built 
here,  but  the  system  is  Ameri- 
can, and  Sprague,  Vandepoele  and  Edison  have  as  much  contrib- 
uted to  the  wholesale  toting  of  Arabs  in  Cairo,  as  to  the  transporta- 
tion of  the  intellectual  Bostonians  in  the  "Hub." 

In  December,  ,1894,  a  Belgian  syndicate  secured  from  the 
Egyptian  Government  a  concession  for  the  equipment  of  the  streets 
of  Cairo  with  electric  traction,  and  a  company  was  formed  for  the 
purpose  of  constructing  the  road.  None  of  the  shares  are  held  m 
Egypt.  The  road  is  entirely  owned  by  foreigners,  and  the  shares 
are  already  worth  nearly,  if  not  quite  double  their  par  value. 


The  lines  so  far  completed  are  ten  in  number,  having  a  total 
length  of  23  kilometers,  or  somewhat  over  14  miles,  of  which  ten 
miles  are  laid  in  double  track  and  four  in  single  track  with  a  gauge 
of  one  meter. 

The  power  station,  built  upon  substantial  European  lines,  is 
located  at  the  mouth  of  the  Ismailia  Canal,  near  the  Nile.  The 
equipment  of  the  boiler-room  consists  of  three  Cornish  boilers, 
each  of  400-hp.  capacity,  provided  with  fuel  economizers.  Steam 
at  150  pounds  pressure  is  supplied  to  three  horizontal  tandem-com- 
pound condensing  Sulzer  engines,  running  at  120  r.p.m.  The  high 
pressure  cyclinders  of  these  engines  are  nearest  the  crossheads,  and 
the  valves  of  all  are  driven  by  a  shaft  running  parallel  with  the 
piston  rod  and  actuated  from  the  main  shaft  through  mitre  gears. 
The  exhaust  valves  are  below  the  cylinders  and  the  steam  valves 
of  the  lift  type  above.  All  the  exhaust  valves  are  actuated  by  ec- 
centrics on  this  auxiliary  shaft,  the  steam  valves  on  the  low-pressure 
cylinder  are  driven  by  cams,  and  those  on  the  high-pres.sure 
cylinder  by  eccentrics  with  a  detaching  device  with  a  drop  and  dash- 
pot,  the  trip  being  controlled  by  a  governor,  as  in  Corliss  engines. 
The  cylinders  are  oiled  by  small  force  pumps  driven  by  the  valve 
shaft.  The  water  for  the  boilers  and  condensers  is  pumped  directly 
from  the  Nile  by  electrically  driven  centrifugal  pumps.  Room 
has  been  left  in  the  engine  room  for  five  electrical  steam  units,  the 
additional  two  to  be  added  as  traffic  warrants.  A  travelling  crane 
runs  the  length  of  the  engine  room. 

The  overhead  line  is  suspended  from  span  wires,  which  in  the 
city  streets  are  stretched  between  wrought  iron  poles  or  from  orna- 
mental wall  plates  fixed  to  the  sides  of  the  houses.  Outside  the  city- 
the  span  wires  are  suspended  from  impregnated  wooden  poles.  At 
the  Kasr-el-Nil  bridge,  which  at  certain  fixed  hours  of  the  day 
is  open  to  allow  the  Nile  boats,  with  their  tall  single  masts,  to  pass 
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tlirough,  the  feeder  cable  for  the  Pyramid  section  is  laid  at  the  bot- 
tom of  the  river.  The  overhead  line  apparatus  is  similar  to  that 
used  in  this  country. 

The  rolling  stock  consists  at  present  of  forty  motor  cars  and 
twenty  trailers,  although  more 
have  been  contracted  for.  Each 
motor  car  is  equipped  with  two 
G.  E.  800  motors,  adapted  for  the 
metre  gauge,  and  two  series  par- 
allel controllers  of  tlie  K  type. 
Each  motor  car  is  capable  of 
hauling  two  trailers.  All  the 
cars  were  built  in  Belgium,  and 
carry  on  both  sides  of  the  roof 
signs  in  both  French  and  Arabic 
giving  the  route  of  the  car.  and  on 
the  dashboard  its  number,  with 
the  crescent  dividing  the  European 
from  the  Oriental  numerals.  As 
the  climatic  conditions  in  Cairo 
are  of  the  mildest,  no  closed  cars 
are  necessary;  all  are  open.  They 
are  divided  into  two  classes,  one 
for  Europeans  and  one  for  na- 
tives, and  the  back  seat  is  re- 
served for  the  harem  women. 
Side  curtains  are  provided,  but 
are  never  drawn,  and  there  is  no 
curtain  to  divide  the  harem  por- 
tion from  the  rest  of  the  car.  On 
an  important  route  the  "ceaseless 
chatter  of  its  black-cloaked,  black- 
veiled  occupants,  regardless  of  the 
silk-robed  men  in  front  and  the 
red  night-capped  hangers  on  at 
the  sides,  gives  an  hysteric  sug- 
gestion of  a  picnic  attended  by 
masked  mourners." 

The  new  system  of  rapid  transit 
inaugurated   August,    1896,  is   ex- 
tremely popular,  as    much  with    the  native    population  as  with  the 
European.    The  road  by  no  means  runs  only  through  the  better,  or 
the    European,    quarters;    and   the    native   man,    woman   and   child 
finds   the   electric   car  a   distinct    improvement   on   the    camel,   the 


of  the  warning  sound  of  the  gong  and  occasionally  he  has  paid 
for  his  slowness  with  his  life.  An  extension  of  the  system  in  a 
single  track  as  far  as  the  Pyramids  is  now  under  construction  and 
rapidly  nearing  completion.    Indeed,  by  the  time  this  is  printed   the 

excursion  that  hasbeen  made  from 
time  immemorial  on  the  back 
of  a  small  ass,  pursued  by  a  re- 
lentless small  boy,  is,  perhaps, 
being  made  in  a  regulation  trol- 
ley car.  The  distance  covered  by 
the  new  line  is  about  7  miles. 
It  will  follow  the  famous  road 
to  the  Pyramids,  from  the  head 
of  the  Kasr-el-Nil  Bridge,  cross- 
ing the  two  arms  of  the  Nile, 
down  left  bank  of  river  to 
Ghizeh,  then  due  west  to  the 
Mena  House,  the  hotel  of  the 
Pyramids. 

Where  the  Pyramid  line  comes 
up  to  the  Nile  bank,  a  ferry  com- 
municating with  the  electric 
tramway  terminus  directly  op- 
posite in  Cairo  will  be  estab- 
lished, saving  3  miles'  ride  by 
way  of  the  bridges  for  those  who 
may  not  desire  to  ride  from  or  to 
the  Kasr-el-Nil  bridge. 

The  road  is  operated  by  the 
Societe  Anonyme  des  Tram- 
ways du  Cairo,  under  the  gen- 
eral management  of  Mr.  Jules 
Borel.  The  electrical  equipment 
was  furnished  by  the  Union  Elec- 
tricitiits     Gesellschaft.    of    Berlin. 


The  Customs  Tariff  of  Japan. 


A  View  in  the  Fire  Room. 


On  January  i,  1899,  the  new 
customs  tariff  of  Japan  will  take 
effect.  According  to  its  provisions,  as  set  forth  in  a  pamphlet  just 
published  by  the  Japan-. \merican  Commercial  and  Industrial  Asso- 
ciation of  New  York,  the  following  articles  of  an  electrical  character 
will  be  subject  to  import  duty  at  the  rates  specified:     Electric  light 
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frowzy  hack,  the  donkey,  or  walking.  The  speed  of  the  cars  is 
10  kilometres,  or  about  6.2  miles,  per  hour.  The  conservatism  of 
the  Arab  asserted  itself  to  some  extent  at  first,  but  only  to  his 
serious  detriment.     It  took  hrm  some  time  to  seize  the  inwardness 


apparatus  or  instruments  and  parts  thereof,  10  per  cent,  ad  valorem; 
telephone  and  parts  thereof,  10  per  cent.;  wire,  telegraph  or  gal- 
vanized, 10  per  cent.;  mica  in  sheets,  10  per  cent.;  submarine  tele- 
graph cables  and  underground  telegraph  cables,  10  per  cent. 
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'  The  Recent  Street-Railway  Franchise  Struggle  in  Chicago. 


Since  tlie  famous  Jake  Sharpe  case  in  New  York  never  has  a  city 
been  more  thoroughly  stirred  up  over  a  street-railroad  matter  than 
Chicago  has  been  for  the  past  three  weeks.  On  Monday,  Dec.  5, 
an  ordinance  providing  a  fifty-year  extension  of  the  operatijig 
rights  on  the  principal  systems  was  introduced  into  the  City  Council 
and  referred  to  the  Joint  Committee  on  Streets  and  Alleys,  North, 
West  and  South.  Since  that  time  a  lively  fight  has  been  in  prog- 
ress, in  which  the  mayor,  newspapers,  aldermen,  traction  companies 
and  the  public  have  all  had  a  hand. 

The  ordinance  which  began  the  excitement  in  Chicago  was  de- 
signed to  take  advantage  before  any  possible  repeal  of  the  new  Allen 
State  law  permitting  street-railroad  franchise  grants  of  fifty  years 
in  length.  It  provided  that  the  ordinances  in  existence  giving  priv- 
ileges to  the  North  Chicago  Street  Railroad  Company,  the  West 
Chicago  Street  Railroad  Company,  the  Chicago  City  Railway  Com- 
pany, the  Chicago  General  Railway  Company  and  their  allied  lines 
should  be  extended  for  fifty  years  in  consideration  of  a  certain 
amount  of  compensation  to  be  paid  to  the  city  by  the  companies  in 
excess  of  all  existing  obligations  and  burdens.  This  compensation 
was  to  be  figured  on  a  basis  of  gross  receipts  divided  by  miles  of 
track,  and  was  to  start  at  3  per  cent,  for  the  North  Chicago  and 
Chicago  city  companies,  and  2  per  cent,  for  the  West  Chicago  Com- 


provided  that  the  existing  ordinances  of  street-railway  companies 
should  be  extended  until  1930.  In  return  the  companies  were  to 
pave  from  curb  to  curb  all  streets  on  which  they  had  tracks.  This 
was  to  be  done  within  five  years.  After  the  first  ten  years  the  com- 
panies were  to  pay  to  the  city  for  the  succeeding  decade  3  per  cent, 
of  their  gross  receipts;  during  the  next  following  five  years,  4  per 
cent.,  and  for  the  remainder  of  the  life  of  the  franchise,  5  per  cent. 
For  the  first  twenty  years  5  cents  was  to  be  the  fare,  with  six  tickets 
sold  for  a  quarter,  good  during  the  hours  between  6:30  and  8 
o'clock  in  the  morning,  and  4:30  to  6  o'clock  in  the  afternoon.  One 
free  transfer  was  to  be  given  with  each  ride.  A  further  clause  was 
inserted  providing  for  municipal  ownership  at  the  expiration  of  the 
term  set  in  the  ordinance. 

In  spite  of  this  advantageous  bargain  otifered  to  the  public,  how- 
ever, the  mayor  and  his  supporters  overruled  the  measure.  The 
whole  subject,  with  all  pending  ordinances  and  amendments,  was 
referred  by  a  majority  of  one  vote  to  the  committee  on  City  Hall. 
This  action  has  apparently  settled  the  matter  for  the  time  being  as 
far  as  the  City  Council  is  concerned.  It  is  now  supposed  the  street 
railroad  companies  will  apply  to  the  next  session  of  the  Illinois 
Legislature  for  a  law  granting  the  extensions  they  could  not  secure 
from  the  Council. 

The  inside  motives  which  have  led  several  of  the  newspapers, 
backed  by  Mayor  Harrison,  to  foster  the  agitation  against  the  or- 


One  of  ihe  Enimnks  of  TiiK  Cairo  Ei.k<  ikic  Ram  way  Plant. 


pany.  Tlie  total  extra  return  wliich  the  city  would  probably  have 
received  in  the  fifty  years  under  this  ordinance  is  approximately 
$75,000,000. 

The  Street  and  Alleys  Committee,  to  whom  the  ordinance  was  rc- 
tirred,  had  daily  meetings  during  the  week  following  the  introduc- 
tion n(  this  ordin.incc,  at  which  the  presidents  of  the  principal  street 
railroad  i  oinpani<s  and  reprcsi-ntalivcs  of  the  pul)lic  spoke.  A  sub- 
coniinillic  was  :i|>poinlod  lo  cxaniinc  the  liooks  o(  the  companies 
and  a.icirlain  whether  the  compensation  ofTcred  lo  the  rily  was  fair. 
Al  the  next  Council  tnccting,  IJeiemlier  12,  however,  the  ordinance 
was  taken  from  the  Streets  and  Alleys  Commillce  and  referred  lo 
the  Conimillec  on  Railroads.  The  sub-commitlec  ol  the  Streets  and 
Alleys  Committee  continued  its  sessions,  hclicving  that  a  substitute 
street-railroad  ordinance  introduced  at  the  first  mcclinK  was  before 
it.  This  subcommittee  completed  in  labors  by  draftinu  a  new  or- 
dinanrr,  which  was  adoiifd  by  the  rnlire  Streets  and  Alleys  Com- 
mittee, and  was  scheduled  (or  presentation  to  the  Council  on  De- 
cember 19. 

Thii  lubilltutc  ordinance  was  prepared  as  a  popular  measure.    It 


ilin.-ince  arc  slated  lo  be  a  desire  lo  secure  blackmail  and  chagrin  at 
(he  failure  to  do  so.  President  Charles  T.  Yerkes,  of  (lie  North  and 
West  Chicago  street  railroad  companies,  represented  this  plainly 
in  a  statement  he  made  two  weeks  ago  to  the  New  York  "JoiuMial." 
This  statement  has  been  i)ublished  daily  in  iho  "Inter Oce.m"  ever 
since,  but  has  gone  unchallcnge<l  as  yet.  It  re.ids,  in  p;ul,  ;is  fol- 
lows: 

"The  officers  of  the  street  r;ir  comiianies  have  done  evorytliing  in 
their  power  lo  bring  about  a  proper  undersl.uuling  between  the  city 
authorities  and  lluir  companies,  but  owing  to  the  action  taken  by 
some  of  the  newspapers  in  C'liicago  llic  elTnrls,  up  lo  llie  present 
lime,  have  been  o(  1111  av;iil. 

"The  fact  is  ih.il  lliere  is  a  roniliinaliou  ol  newspapers  in  Chicago 
which  levy  blackmail  on  any  corporation  which  they  can  force  to  pay 
lril)Ule.  The  Chicago  'Tribune.'  ilie  Chicago  'Record'  and  the 
'Daily  News'  arc  conspicuous  in  ihis  business.  The  proprietors  of 
those  papers  have  agents  who  make  demands  on  the  corporations. 
Demands  have  been  made  on  the  traction  companies,  which  have 
been  refused,  and  which  will  continue  to  be  refused. 
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"I  know  what  I  am  saying  when  1  give  you  these  facts,  and  know 
that  what  I  say  to  you  is  Hbelous  and  I  am  liable  to  an  action  for 
slander.  I  wish  to  say  that  I  defy  the  proprietors  of  those  papers 
to  bring  such  an  action  against  me,  and  there  is  nothing  which 
would  please  me  more  than  to  have  them  do  so  and  give  me  an  op- 
portunity to  appear  in  court  and  expose  their  nefarious  schemes. 

"It  is  also  a  fact  that  there  has  been  an  arrangement  made  be- 
tween these  newspaper  people  and  Mayor  Harrison,  to  the  effect 
that  if  he  will  prevent  the  traction  companies  from  obtaining  the 
extension  ordinance,  they  will  favor  him  for  mayor  at  the  next  elec- 
tion, and  also  for  Governor  in  1900.  This  whole  excitement  is 
brought  about  for  the  purpose  of  driving  the  traction  companies  to 
settle  with  these  blackmailing  newspapers. 

(Signed)  "Ch.^rles  T.  Yerkes." 


The  Use  of  Gas  Engines  for  Dynamo  Driving. 

i:v  John  c.  keli.ev. 

I  have  often  been  asked  why  it  is  that  gas,  gasoline  and  oil 
engines  are  more  largely  used  in  England  than  in  this  country. 
For  this  condition  of  affairs  various  reasons  may  be  given,  the 
most  obvious,  perhaps,  being  that  illuminating  gas  of,  say,  700  heat 
units  value  costs  about  twice  as  much  here  as  in  England.  For 
example,  in  Manchester,  England,  such  gas  costs  about  60  cents 
per  thousand,  cubic  feet,  while  in  New  York  City  the  present  rate 
is  $1.15  per  thousand  cubic  feet.  The  result  is  that  when  any  com- 
parison of  cost  per  horse-power  hour  is  made  with  an  economical 
type  of  steam  engine  the  figure,  2  cents  per  horse-power  hour,  ob- 
tain-ed  with  a  gas  engine  of  good  design,  is  much  less  favorable  to 
the  gas  engine  than  its  thermic  efficiency  entitles  it  to  be  for  engines 
larger  than,  say.  40  or  50  horse-power. 

If,  however,  the  rates  for  gas  were  to  be  reduced  50  per  cent.,  as 
I  believe  might  be  done  when  used  in  large  quantities  for  fuel  pur- 
poses, the  gas  engine,  even  in  small  sizes,  would  give  power  at  a 
cost  of  I  cent  per  horse-power  hour,  and  thus  compare  very  favor- 
ably with  the  steam  engine  and  give  a  wonderful  impetus  to  the  gas- 
engine  business. 

In  this  connection.  I  might  say  that  in  Boston  it  has  recently 
COctober  29.  1898.)  been  arranged  by  the  Brookline  Gas  Light 
Company  with  the  city  of  Boston  to  reduce  the  price  of  gas  for 
fuel  purposes  to  75  cents  per  1000  cubic  feet,  and  to  make  graded 
prices  for  gas  used  for  powej  purposes  in  gas  engines,  so  that  they 
will  be  for  engines  up  to  100  horse-power  i  1-5  cents  per  horse- 
power hour,  in  gas  engines  from  100  to  200  horse-power  i  i-io  cents 
per  horse-power  hour,  and  in  engines  of  200  horse-DOwer  and  up- 
ward I  cent  per  horse-power  hour.  These  prices,  which  are  under- 
.stood  to  take  effect  early  in  the  spring  when  the  Massachusetts 
Pipe  Line  Gas  Company  will  have  comnleted  its  immense  plant  at 
Everett  and  will  supply  by  contract  coal  gas  of  18  candle  power  to 
the  Brookline  Company,  will  at  once  place  eas  engines  accordinsr 
to  size  on  an  equality  with  steam  engines  using  five  to  six  pounds 
of  coal  per  horse-power  hour,  which  fairly  represents  the  coal  con- 
sumption usuallv  met  with  in  steam  engines  of  moderate  size  work- 
ins'  under  variable  load. 

In  England  not  only  is  illuminatine  gas  lower  in  price,  but  there 
is  a  much  more  general  use  made  of  producer  gas  to  onerate  eas 
engines,  even  for  powers  as  small  as  20  horse-oower  for  factory 
and  other  service.  Nothing  correspondinsr  to  this  is  done  he^e. 
except  that  for  large  powers,  say.  too  horse-power  and  upward,  a 
few  gas  producers  are  being  installed  for  power  stations  and  like 
service.  Such  engines  compete  in  economy  with  our  highest  grade' 
of  steam  engines. 

But  though  progress  is  still  slow,  such  plants  will  be  widclv 
rscd  when  once  the  fact  is  generally  apDreciatcd  in  this  countrv  as 
it  i?  in  England  that  a  pound  of  coal  gives  far  more  nowcr  when 
made  into  gas  and  run  through  a  gas  engine  than  if  burned  under 
a  boiler  to  generate  steam  for  a  steam  engine.  That  the  cost  of 
fuel  is  almost  a  controlline  factor  in  the  nuestion  of  installing  sras 
engines  is  shown  bv  the  fact  that  the  demand  for  large  engines 
suited  to  our  natural  gas  regions  is  steadily  increasing. 

As  reeards  gasoline  engines,  ininrovement';  in  the  delails.  and 
particularly  in  the  electric  igniter,  have  placed  this  motor  in  posi- 
tion to  compete  with  high-grade  steam  engines,  vielding  as  it  does 
power  at  a  cost  of  ^  to  i  cent  per  horse-power  hour.  The  under- 
writers' requirements,  however,  restrict  the  gasoline  encine  to  lo- 
calities where  there  is  sufficient  space  available  to  place  the  gasoline 
storage  tank   30  feet  away  from   any   building.     But   for  country 


houses  and  hotels,  village  water  works,  factories  or  lighting  sta- 
tions, the  gasoline  engine  seems  just  what  the  conditions  demand, 
and  there  are  a  number  of  engines  in  use  for  such  service,  besides 
others  to  operate  dynamos  to  charge  storage  batteries.  The  de- 
mand for  gasoline  engines  is  growing  for  out-of-town  power  plants, 
especially  in  the  larger  sizes  for  electric  lighting  and  factory  service. 

The  lessened  sales  over  former  years  of  the  small  sizes  of  gas 
engines,  say,  5  horse-power  and  under,  is,  perhaps,  due  also  in  great 
measure  to  the  competition  of  the  electric  motor.  A  small  gas 
engine  cannot  be  sold  for  the  same  price  as  a  small  motor,  because 
it  is  a  much  more  difficult  and  expensive  machine  to  build.  But 
it  is  found,  as  a  rule,  that  those  who  install  such  machinery  con- 
sider only  the  first  cost  and  do  not  consider  at  all  the  cost  of  op- 
erating, which  is  a  matter  of  vital  importance.  For  example,  a  3-hp 
electric  motor  may  be  bought  for,  approximately,  one-half  what  a 
first-class  3-hp  gas  engine  will  cast.  (The  motor,  it  may  be  re- 
marked, will  weigh  about  450  pounds,  while  the  gas  engine  weighs 
about  1500  pounds.)  The  difference  in  price  may  be,  say,  $150. 
while  th€  difference  in  cost  of  operating  may  be,  as  shown  by  actual 
examples,  as  much  as  $200  to  $240  per  year,  or  nearly  enough  to  pay 
for  a  gas  engine  the  first  year.  In  fact,  careful  comparison  of  costs 
of  operating  gas  engines  and  motors  doing  the  same  or  equivalent 
work  has  shown  the  motor  to  cost  from  two  to  three  times  as  much 
to  operate  as  a  gas  engine. 

Were  this  item  of  cost  based  on  actual  charges  for  street  current 
more  generally  known,  instead  of  there  being  in  New  York  City 
about  ten  times  as  many  small  motors  as  gas  engines  in  ser\'ice.  the 
proportion  might  be  reversed.  Abroad  the  cost  of  operating  is 
considered  very  carefully,  and  first  cost  in  its  due  proportion,  which 
may  account,  in  part,  for  gas  engines  being  used  so  much  more 
largely  than  here. 

.^s  regards  the  application  of  gas  eneines  to  isolated  electric  light- 
ing, a  few  instances  mav  be  cited.  The  direct-connected  plant  of 
500-lights  capacity  installed  at  the  house  of  the  American  Society 
of  Civil  Engineers.  270  West  Fiftv-seventh  Street,  has  been  in  ser- 
vice nearly  a  year,  and  has  proved  satisfactory,  the  cost  for  fuel  and 
attendance  being  about  one-half  that  of  street  current,  and  the  qual- 
ity of  light  and  regulation  being  excellent. 

The  two-cylinder  Nash  engine  gives  two  impulses  on  the  crank- 
shaft every  two  revolutions.  in?:tead  of  onlv  one  as  in  the  single 
cylinder  engine,  and  the  governor  is  so  sensitive  that  it  automaticallv 
regulates  the  speed  to  within  2  per  cent,  from  full  load  to  no  load.  > 
Besides  this,  a  sp£cial  couoling.  which  connects  the  engine  and 
dynamo,  is  so  adjusted  that  it  is  impossible  for  the  speed  of  dynamo 
to  vary  but  very  slightly  either  way  from  normal  speed  before  it  is 
corrected  by  the  couoling  and  the  governor  acting  jointly.  Regu- 
lation, in  fact,  is  so  close  that  the  voltmeter  shows  less  than  one  volt 
variation  under  changing  loads. 

.^t  the  civil  engineer's  house  they  installed  a  low-pressure  steam 
heating  apoaratus  for  warming  the  building,  while  gas  engines  are 
used  only  for  the  electric  lighting.  Some  of  our  steam  heating  engi- 
neers were  disposed  toauestion  the  wisdom  of  this  arrangement  a<: 
compared  with  a  steam  lighting  olant  and  steam  for  heating,  but  the 
result,  in  this  case,  has  justified  the  choice  and  shown  the  economv 
of  departing  from  standard  practice  which  has  comnclled  the  use  of 
a  steam  plant,  oftentimes  solely  becat^se  it  provided  exhaust  steam 
for  heating,  and  because  it  was  thought  no  matter  hnw  wasteful  the 
stMm  engine  might  be.  it  cost  nothing  for  the  steam  heating. 

The  gasoline  engine,  particularlv.  which  places  countrv  houses  in 
an  even  more  favorable  position  than  those  in  the  citv  with  resnert 
to  electric  lighting  at  a  verv  moderate  figure.  T  reg-nrd  as  especiallv 
promising.  What  we  need  just  now  is  more  intelligent  appr<>cia- 
tion.  on  the  part  of  architects  and  owners,  of  what  constitutes  first- 
class  gns  engine  machinery'  and  willingness  to  pay  a  fair  price  for  it. 
The  market  is  flooded  with  cheap  gas  engines,  as  it  is  with  cheap 
steam  engines:  but  while  it  is  recognized  that  the  severe  require- 
ments of  electric  lighting  ha\'e  wonderfully  developed  the  steam 
engine,  and  that  nothing  but  the  very  best  engines  will  sen-c.  it 
does  not  seem  yet  generallv  appreciated  that  in  like  manner  only 
a  hi.gh-grade  gas  engine  will  answer  for  electric  lighting. 


An  Automobile  Issue. 


The  English  technical  journal.  "Industries  and  Iron."  devoted 
its  issue  of  November  2=;  to  the  subject  of  automobile  motor  cars, 
describing  and  illustrating  among  other  classes  many  interesting 
electrical  vehicles. 
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Traction  Company,  Washington,  D.  C.     For  Description  see  Pages  707  to  715. 
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Electric  Traction  at  Lyons,  France. 


The  Lyons  Omnibus  and  Tramway  Company,  which  installed 
electric  traction  as  an  experiment  on  its  inter-urban  lines,  has  be- 
come convinced  of  the  advantages  of  the  new  form  of  traction,  and 
has  recently  changed  over  its  entire  system. 

The  company  operates  about  35  miles,  almost  all  double  track. 
The  old  rails  of  the  Marsillon  type,  51.6  pounds  per  yard,  were  not 
replaced  at  the  time  of  the  change-over.  The  Falk  cast- welded  joint 
was  put  in,  as  it  was  feared  that  undue  wear  would  result  at  the 
joints  from  increased  weight  of  the  rolling  stock.  The  trolley  wire 
is  No.  o,  with  span  suspension,  made  fast  to  the  walls  of  the  houses 
or  to  ornamental  metal  poles.  The  method  of  suspension  used  on 
the  steel  bridges  over  the  Rhone  is  arranged  to  bring  the  poles  of 
the  railway  to  correspond  with  the  pillars  supporting  the  bridge. 
On  the  southern  bridge  no  poles  are  used  and,  instead,  rosettes  have 
been  fixed  to  columns  which  surmount  each  pillar  of  the  bridge. 

When  permission  was  granted  by  the  city  government  to  substi- 
tute electric  traction  for  horses  throughout  the  system  overhead 
wires  were  forbidden  in  streets  with  a  total  distance  of  about  2  miles, 
and  here  an  underground  conduit  system  was  put  in.  Both  positive 
and  negative  conductors  of  this  portion  of  the  system  are  insulated 
from  the  rails  and  are  connected  with  the  station  by  special  feeders. 

The  feeder  system  is  underground,  and  consists  of  rubber-covered, 
iron-armored  cables,  and,  owing  to  the  distance  of  the  station  from 
the  centre  of  distribution,  the  copper  cross  section  is  rather  large. 
There  are  twenty-four  positive  feeders  leaving  the  station,  with  a 
total  length  of  58,000  feet;  all  feed  points  are  provided  with  switches 
to  enable  that  particular  cable  to  be  cut  clear  of  the  line  in  case 
of  a  short-circuit  somewhere  along  its  length. 

The  cables  which  cross  the  Lafayette  Bridge  are  lead-covered  to 
prevent  any  action  on  the  rubber  due  to  their  exposure  to  the  air. 
These  cables  enter  a  cast-iron  junction  box  at  each  end  of  the  bridge 
where  they  may  be  got  at  for  the  purpose  of  testing  their  insulation. 

The  calculation  of  the  positive  feeders  was  based  on  Kelvin's 
formula  for  greatest  economy.  The  return  copper,  however,  could 
not  be  calculated  in  this  way,  it  being  necessary  to  avoid  electro- 
lytic action  on  water  and  gas  mains,  and  to  comply  with  the  gov- 
ernmental regulation  on  base  conductors  in  the  earth,  which  re- 
quire the  different  points  where  the  latter  are  bonded  to  the  rails 
to  be  all  at  the  same  potential.  This  requires  the  same  drop  over 
each  return  cable  back  to  the  station,  and  hence  the  longer  cables 
had  to  be  given  a  very  large  cross  section. 

In  addition,  pilot  wires  brought  back  to  instruments  at  the  station 
permit  the  existing  difference  of  potential  between  the  various  ex- 
tremities of  the  cables  to  be  known,  which  enables  them  to  be  ad- 
justed by  variable  resistances  which  are  kept  in  circuit. 

The  rolling  stock  of  the  company  comprises  175  motor  cars  and 
60  trailers,  which  are  used  on  the  suburban  lines  on  days  of  heavy 
traffic.  The  motor  cars  are  of  two  kinds,  one  with  seats  on  the 
roof,  carrying  sixty  passengers  in  all,  the  other  without,  and  having 
a  capacity  of  forty-five  passengers.  They  have  first  and  second 
class  compartments. 

Each  motor  car  is  equipped  with  two  G.  E.  8oo-hp  motors  and 
B-A  controllers,  with  electric  brakes.  There  is  also  an  automatic 
circuit  breaker  instead  of  a  fuse.  In  compliance  with  a  municipal 
rpgulation  each  car  carries  two  "Volta"  speed  indicators  espe- 
cially built  for  this  work.  A  few  of  the  cars  are  provided  both  with 
the  overhead  trolley  pole  and  a  collector  or  plow  to  be  used  when 
they  arc  running  over  the  underground  conduit,  and  which  is  pulled 
up  under  the  car  when  not  in  use. 

The  station,  one  of  the  largest  yet  built  in  France,  is  outside  the 
ity  limits,  a  little  over  2  miles  from  the  centre  of  the  town.  It  is 
(fiuippcd  with  four  groups  of  450-kw  generators.  The  engines  were 
built  by  Piquet,  of  Lyons,  ;ind  are  rated  at  7S0  horse-power,  and  can 
be  pu^hf'l  up  to  1 100  horse-power.  They  arc  of  Piquet's  usual  dc- 
»ign,  simple  condensing,  with  slide  valve  and  variable  cut-off.  The 
cylinder  diameter  is  33  inches  and  the  stroke  43  inches;  the  speed 
is  90  r.  p.  m.  The  flywheel  is  20  feet  in  diameter  and  weighs  45 
tons. 

.Stc.im  is  srcncrai'-d  in  a  battery  of  12  scmi-tubiilar  boilers,  having 
7JI  square  feet  of  heating  surface  each.  The  piping  was  very  care- 
fully laid  out,  and  is  a  dii|>Iii  ate  system,  arranged  with  valves,  so 
that  any  boiler  or  set  of  boilcrn  ran  he  used  to  furnish  steam  to  any 
'■' ■  nc.  The  feed  water  may  be  introduced  into  the  boilers  by  the 
■  '  jriric   pumi'  .   bv    two   Worthititfi'm    iMiiiip«,    tir   bv    fmir    Kocrting 

'ijcctors. 


The  piping  is  all  iron  with  copper  expansion  pieces.  Both  boiler 
feed  water  and  condenser  water  can  be  taken  from  two  large  wells. 
15  feet  in  diameter,  40  feet  deep,  sunk  in  a  very  abundantly  watered 
stratum  of  earth.  One  well  is  sufficient  to  supply  all  the  condenser 
water  needed  for  the  two  engines  when  running  at  full  load;  never- 
theless, to  minimize  the  chances  of  an  enforced  idleness,  resulting 
from  a  prolonged  drought,  a  "Lee"  cooling  system  was  put  in,  per- 
mitting the  water  which  has  been  used  in  the  condenser  to  be  cooled 
by  being  sprayed  into  the  air  with  centrifugal  pumps. 

The  feed  water  can  be  passed  through  a  Green  economizer  before 
entering  the  boiler.  There  are  two  of  these  for  each  set  of  six 
boilers.  There  are  two  chimneys,  160  feet  high,  and  with  an  inside'- 
diameter  of  8  feet  at  the  top. 

The  generators  were  built  in  Paris.  The  armature  is  keyed  to 
the  engine  shaft.  The  field  has  8  poles,  with  compound  winding, 
over-compounded  so  as  to  give  500  volts  at  no  load  and  575  volts 
at  full  load.  The  normal  output  of  each  machine  is  750  amperes, 
but  they  will  carry  1 100  amperes  for  several  hours  without  injurious 
heating. 

Before  long  it  is  expected  to  put  in  a  i  to  i  motor  gen- 
erator, taking  current  at  550  volts,  and  delivering  at  550  volts,  which 
will  be  used  to  feed  the  underground  trolley  system,  so  as  to  render 
the  latter  entirely  independent  of  the  rest  of  the  road. 

The  switchboard  is  arranged  so  that  all  the  generators  may  be 
run  in  parallel  on  all  the  feeders,  or  any  combination  of  feeders 
may  be  put  in  any  single  generator.  The  four  machine  panels  are 
provided  each  with  a  "Volta"  ammeter,  two  main  switches,  an 
automatic  circuit  breaker,  and  a  shunt  field  rheostat.  The  six  feeder 
panels  are  each  provided  with  an  ammeter,  two  switches  and  a  cir- 
cuit breaker.  They  are  also  provided  with  lightning  arresters,  of 
the  magnetic  blow-out  and  impedance-coil  type.  The  centre  panel 
is  especially  arranged  for  the  underground  trolley  portion  of  the 
road  and  for  measuring  instruments.  On  this  panel  there  is  a  hand 
wheel  controlling  a  movable  electrode  of  a  water  rheostat  in  the 
basement. 

This  rheostat  is  intended  to  be  used  to  cut  down  the  voltage  on 
the  underground  trolley  when  the  latter  becomes  flooded,  and  also 
in  case  of  a  short  circuit  on  the  line  it  is  to  be  used  to  keep  the  cur- 
rent within  the  capacity  of  the  machine,  while  at  the  same  time  burn- 
ing off  the  ground.  The  voltmeters  connected  to  the  pilot  wires 
mentioned  above,  are  located  on  this  panel.  After  shutting  down 
the  road  at  night  it  is  possible  with  the  aid  of  the  rheostat  to  send 
a  heavy  current  between  two  points  on  the  rail  where  two  nega- 
tive cables  are  bonded  on,  and  determine  from  the  observed  drop 
what  the  condition  of  the  Falk  joints  is  electrically.  These  meas- 
urements are  made  regularly,  and  any  necessary  repairs  carried  out 
at  once,  which  is  a  large  factor  in  keeping  down  electrolytic  troubles. 
Two  Weston  voltmeters  complete  the  sVitchboard  outfit. 

In  addition,  there  is  a  very  complete  laboratory  containing  deli- 
cate instruments  (Thomson  and  d'Arsonval  galvanometers)  with 
which  the  insulation  resistance  of  both  positive  and  negative  feeders 
may  be  tested,  and  also  freedom  from  ground  of  the  generators  and 
the  car  motors.  Every  test  necessary  for  the  maintenance  of  sucn 
a  fine  installation  is  arranged  for. 

The  engine  room  has  a  traveling  crane  of  70  tons  capacity  and 
46  feet  span.  The  mechanical  part  was  furnished  by  Piquet  and 
Bonnet  Spazin,  of  Lyons,  the  electrical  part  by  Postel-binay.  It  is 
operated  by  electricity  at  no  volts  from  a  special  plant,  which 
serves  also  for  the  lighting  of  the  station.  The  controllers  for  the 
crane  have  magnetic  blow-outs  and  resemble  the  car  controllers. 

The  first  electric  line  started  to  operate  in  April,  and  now  the  whole 
road,  except  the  imderground  trolley  portion,  is  being  electrically 
operated.  Since  the  change  over  the  traffic  has  increased  so  much 
that  the  facilities  provided  by  the  company  have  proved  inadequate, 
and  the  number  of  cars  in  service  is  to  be  considerably  increased. 

Already  the  station  equipment  is  receiving  an  addition  of  two 
more  generating  sets  like  the  first,  six  more  boilers,  a  chimney  and 
an  economizer,  and  this  is  probably  by  no  means  the  last  extension 
that  will  be  made. 

When  finished,  this  |>1ant  will  have  six  sets  of  450  kilnwnlts  cnpac- 
ity  each,  and  will  be  one  of  the  largest  put  in  by  the  companies  who 
exploit  the  Thomson-Houston  system  in  F.urope. 

7he  Keely  Motor. 

Tlie  sInrUhnldrrs  of  the  Krcly  Molnr  Company  propose  to  place 
the  machine  and  all  available  data  in  the  hands  of  F.  B.  Kinraide, 
of  Spring  Park  Laboratory,  Boston,  for  a  general  investigation. 


December  31,  li 


THE    ELECTRICAIv    WORLD. 


7i3 


The  Most  Efficient  Thickness  of  Transformer  Plate.* 


BY   F.    BEDKLL,    R.    M.    KLEIN   AND   T.    P.    THOMPSON. 

In  a  magnetic  circuit  built  up  of  plates  or  laminae  of  iron,  cyclic 
reversal  of  magnetism  is  accompanied  by  a  loss  of  energy  due  to 
hysteresis  and  eddy  currents,  the  hysteresis  loss  being  proportional 
to  approximately  the  1.6  power  of  the  magnetic  induction  B,  and  the 
eddy  current  loss  being  proportional  to  the  square  of  the  induction 
and  the  square  of  the  thickness  of  the  laminae.  These  losses  may  be 
expressed  by  the  following  formulas,  due  to  Steinmetz.  The  hyster- 
esis loss  in  watts  is 

KV«  j9'-«  10-'. 
Here  V  is  the  volume  of  cubic  centimetres,  n  the  frequency,  B  the 
induction  per  square  centimetre,  and   J)  a  hysteresis  coefficient  de- 
pendent upon  the  quality  of  the  iron.     In  the  present  investigation 
the  value  .002  has  been  assigned  to  this  hysteresis  coefficient. 

The  eddy  current  loss  in  watts  is 

Vy  {tiiBY  lo-s', 
where  t  is  the  thickness  of  the  plate  in  mils,  including  oxide  or  in- 
sulation.    It  is  1000  times  the  reciprocal  of  the  number  of  plates 
per  inch.     The  coefficient;',  the  conductivity  of  the  iron,  is  here 
taken  as  10°. 

For  very  thick  plates  (so  thick  that  we  approximate  the  condition 
■of  a  solid  core)  these  formulae  do  not  hold,  but  they  are  substanti- 
ally correct  for  the  thickness  of  plate  considered  in  this  investiga- 
tion. According  to  these  formute  the  hysteresis  loss  is  independent 
of  the  thickness  of  plate;  the  eddy  current  loss  varying,  however,  as 
the  square  of  tlie  thickness  of  plate  increases  very  rapidly  as  the 


represents  the  magnetic  density  which  we  would  have  in  case  the 
plates  were  solid  (B  equals  the  total  flux  divided  by  the  gross  area  of 
core),  we  will  have  for  any  thickness  of  plate  t 

t—a 

Br.  =  B . 

/ 

In  Fig.  I  we  have  curves  for  the  following  cases  which  represent 
considerable  range  of  practice  : 

Curve       I.  S  =  3470;  frequency  ^  125. 
Curve     II.  B  =  2170;  frequency  =;  125. 
Curve  111.3  =  7240;  frequency  =:    60. 
Curve  IV.  B=  4530;  frequency  =:    60. 
Each  of  these  four  curves  shows  the  total  loss  (in  watts  per  pound) 
including  hysteresis  and  eddy  currents  for  the  particular  frequency 
and  induction  assumed.    These  were  constructed  by  first  plotting 
curves  of  hysteresis  and  eddy  current  losses  separately;  thus,  curve 
III.  is  the  sum  of  the  hysteresis  loss  curve  H,  and  the  eddy  current 
loss  curve  E.    An  inspection  of  curve  H  shows  -that  the  hysteresis 
loss  increases  as  the  thickness  of  plate  decreases,  slowly  at  first  and 
then  rapidly.    With  a  decrease  in  the  thickness  of  plate  the  eddy  cur- 
rent loss  is  at  first  rapidly  diminished  and  then  suddenly  increases 
for  very  thin  plates. 

It  is  interesting  to  note  that  the  four  curves  for  total  loss  have 
minimum  points  for  about  the  same  thickness  of  plate,  this  mini- 
mum point  being  very  flat,  in  fact  practically  covering  the  range 
from  10  to  15  mils. 

In  order  to  make  the  conclusions  of  value  it  was  deemed  neces- 
sary to  consider  the  influence  of  a  different  value  of  a,  thickness  of 
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THICKNESS  OF  PLATE  FOR  MINIMUM  LOSS 

Fig.   2. 


thickness  is  increased  beyond  certain  limits.  The  direct  effect, 
therefore,  of  decreasing  the  thickness  of  plate  is  to  decrease  the 
losses.  There  is  an  indirect  effect,  however,  tending  to  increase  the 
losses  as  the  thickness  of  piate  decreases.  For  a  given  value  of  total 
magnetic  flux  in  the  magnetic  circuit  the  magnetic  density  in- 
creases as  the  thickness  of  plate  decreases,  since  the  per  cent,  of 
space  occupied  by  air  space,  oxide  and  other  insulation  increases. 
Consequently  as  the  thickness  of  plate  decreases  the  hysteresis  loss 
increases;  the  eddy  current  loss  decreases  as  long  as  the  thickness  t 
is  the  controlling  factor,  and  suddenly  increases  when  the  magnetic 
density  B  increases  to  such  a  value  as  to  more  than  counterbalance 
the  effect  of  the  decreased  value  of  *. 

It  is  evident  that  for  some  particular  value  of  t  there  will  be  a 
minimum  total  loss  for  a  given  frequency  and  for  a  given  total  flux. 
It  is  our  purpose  to  determine  if  possible  the  value  of  t  which  will 
make  the  total  loss  a  minimum. 

The  curves  in  Fig.  I  are  computed  from  the  formulas  given  above, 
on  the  assumption  that  the  thickness  of  air  space,  oxide  and  other 
insulation  (designated  by  o)  is  1.83  mils.  This  was  an  average  value 
found  from  a  scries  of  measurements  on  transformer  plates.     If  B 


•Read  at  the  Boston  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science,  August,    1S98. 


the  insulation  and  air  space,  upon  the  results.  Evidently  for  differ- 
ent values  of  a  the  value  of  t  for  minimum  loss  will  be  changed. 
The  solid  cur\'e  in  Fig.  2  shows  the  thickness  of  plate  for  minimum 
loss  in  terms  of  thickness  of  insulation  a,  when  B  equals  4,170  and 
frequency  equals  60.  Data  for  this  curve  were  obtained  by  plotting 
a  series  of  curves,  similar  to  those  shown  in  Fig.  i,  each  for  a  differ- 
ent value  of  a;  the  minimum  points  were  picked  from  these  curves 
to  construct  the  curve  in  Fig.  2.  The  exact  minimum  points  were 
difficult  to  locate  on  account  of  the  flatness  of  the  curves.  But  the 
exact  minimum  we  do  not  want;  it  is  more  important  to  know  the 
range  in  the  values  of  f,  which  gives  what  is  practically  a  minimum 
loss.  The  dotted  curves  have  been  drawn  in  Fig.  2  showing  tlie 
limits  of  variation,  provided  the  loss  does  not  exceed  the  minimum 
loss  by  more  than  (approximately)  one  per  cent.  The  thickness  of 
insulation  a  may  vary  about  50  per  cent,  without  taking  us  beyond 
those  limiting  dotted  curves  for  a  particular  thickness  of  plate. 
The  best  thickness  of  plate  increases  as  the  insulation  space  is  in- 
creased. 

We  thus  see  that  there  is  a  wide  working  range  for  the  best 
thickness  of  plate,  say  from  10  to  15  mils,  which  will  be  sufliciently 
near  the  minimum  point  for  practical  purposes,  for  any  ordinary 
range  of  induction  or  frequency,  or  thickness  of  insulation. 
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The  Convention  of  the  Northwestern  Electrical  Association. 


The  seventh  annual  convention  of  the  Northwestern  Electrical 
Association  will  be  held  at  the  Hotel  Pfister,  Milwaukee,  Wis.,  com- 
mencing on  Wednesday  morning,  January  18,  1899. 

The  following  papers  will  be  read  and  discussed:  "Trend  of  Cen- 
tral Station  Design,"  by  B.  J.  Arnold,  Chicago;  "Meter-Rate  Sys- 
tems," by  E.  L.  Debell,  Sheboygan,  Wis.;  "Design  of  Secondary 
Circuits  in  Alternating  Plants,"  by  George  L.  Thayer,  Belle  Plaine, 
la.:  "Electricity  Direct  from  Coal,"  by  Prof.  A.  J.  Rogers.  Milwau- 
kee; "Inductive  Loads  on  Alternating-Current  Transformers,"  by 
Prof.  D.  C.  Jackson,  Wisconsin  University;  "Electric  Vehicles  and 
Their  Relation  to  Central  Stations,"  by  H.  M.  Maxim,  Hartford, 
Conn.;  "Association  Management,"  by  H.  L.  Doherty,  Madison, 
Wis. 

The  association  will,  at  this  meeting,  handle  the  "question  box" 
in  a  new  way,  the  members  and  attendants  being  requested  to  mail 
to  the  secretary,  Thomas  R.  Mercein.  22  Sentinel  Building,  Milwau- 
kee, before  January  10,  any  question  they  may  desire  answered.  All 
questions  received  will  be  printed  in  the  final  notice  of  the  conven- 
tion, with  a  request  that  prepared  answers  be  ready  at  the  meeting. 
The  usual  one-and-one-third  fare  for  railroad  transportation  has 
been  arranged  for,  as  well  as  reduced  rates  at  the  hotels  and  the 
customary  amusements. 


Improvements  in  the  Ferranti  Dynamo. 


The  alternating-current  dynamo  of  the  type  provided  with  a  disc 
armature  constructed  of  a  series  of  flat  coils,  and  without  iron  in 
the  armature,  exxamples  of  which  are  the  Ferranti  and  Mordey  ma- 
chines, has  never  come  into  any  extended  service  in  this  country,  al- 
though quite  widely  used  in  England.  Improvements  in  this  type  of 
machine  have  been  covered  by  patent  No.  615,265,  issued  Decem- 
ber 6,  to  S.  Z.  de  Ferranti,  of  which  the  following  description  gives 
a  general  idea. 

The  aim  of  the  improvements  is  to  insulate  the  frame  holding 
each  pair  of  armature  coils  from  the  body  of  the  machine  so  that 
the  insulation  separating  the  conducting  wires  of  the  coils  from  the 
frames  need  not  be  sufficient  to  withstand  the  total  voltage  of  the 
machine,  but  only  that  generated  by  the  pair  of  coils,  the  main 


between  the  poles  of  a  rotating  field,  as  in  the  Mordey  machine. 
The  form  of  construction  is  shown  in  Fig.  i,  in  hall-section.  The 
poles  e'  e'  send  lines  of  force  across  the  air-gap,  in  which  runs  the 
flat  armature  coil  b  gripped  tightly  in  the  frame  c  by  means  of  bolts 
c'.  The  frame  carries  lugs  c',  engaging  with  the  rods  f,  which  are- 
attached  to  the  rotating  wheel  a  by  means  of  nuts  f  bedded  in  the- 
ii.sulation  and  cemented  into  the  annular  cavity  g  by  means  of  sul- 
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Fig.  2. 


Fig.  3. 


phur  or  some  similar  insulating  material.  The  rods  f  may  also  be- 
surrounded  by  insulating  tubes  of  vulcanite,  mica  or  other  mate- 
rial, as  shown  at  f,  to  prevent  surface  leakage.  In  this  way,  pro- 
vided the  poles  are  capped  with  some  insulating  material,  a  very 
high  voltage  can  be  generated  in  such  a  machine  with  a  compara- 
tively thin  insulation  on  the  armature  windings  themselves. 

Fig.  2  shows  a  little  different  arrangement,  the  lugs  of  the  frames 
c  being  insulated  from  the  rods  projecting  from  the  wheel-rim  by 
devices  closely  resembling  single-petticoat  line  insulators.  Fig.  3. 
shows  a  similar  arrangement  for  a  machine,  with  a  stationary  in- 
wardly projecting  disc  armature  and  rotating  field.  Fig.  4  shows  a. 
modification  of  this  arrangement  designed  for  still  higher  insulation, 
the  frame  of  the  coils  being  attached  to  a  lug  /  cemented  into  a 
cavity  g  in  the  cast  frame  a.     This  design  obviously  gets  around  the 


^/,r  *H^*f.'*./ 


Imo.   .(. 


strnin  coming  across  the  intulaiion  bclwccn  these  frames,  hulding 
rach  a  pnir  of  oils  and  ihc  fly-whci)  rim,  if  the  coils  arc  mounted 
on  its  periphery,  as  in  the  F<;rr.inti  ni.i'  liinc,  or  the  stationary  arma- 
ture frame,  if  the  coiN  (ormint;  the  die  armature  project  inwardly 


dilticully  fiaiiid  in  sloltcd-.irnialurc  machines  gcncraliiiK  Iiinh  volt- 
iiKcs  direct,  in  that,  if  the  wiitdinR  is  at  all  well  distribulcd,  the 
Krcatcr  pr)rlion  of  the  volume  of  the  slots  must  be  taken  up  by  in- 
sulation, IcaviuK  a  very  small  hpace  for  copper. 


U.R,REI\T     ELECTRICAL     LIXELRAT^URt 

^*S^^^  AMERICAN     amd     FOREICIN  '  W^^'''^%U 

:/  ^^SS^i;,^-^-^^ _  By  Carl   Hering.  ^_~-^^^^l      \^ 


Dynamos,  Motors   and  Transformers. 

ROTARY  CONVERTERS.— Lond.  "Elec,"  Dec.  9.— A  brief 
editorial  discussion.  The  views  of  the  various  speakers  in  the  dis- 
cussion of  Thompson's  recent  paper  (see  "Digest"  last  week)  are 
summarized;  it  seems  to  be  generally  admitted  that  the  single-phase 
rotary  converter  is  not  an  advantageous  machine  to  use  except  in 
'  small  sizes,  the  experience  of  Mengarini,  at  Rome,  being  taken  as  a 
typical  instance;  there  they  are  being  replaced  by  motor  generators 
on  account  of  the  difficulties  with  sparking  and  hunting  when  run- 
ning in  parallel.  It  is  generally  considered  that  if  the  continuous 
current  must  be  regulated  over  more  than  a  few  volts,  the  boosters 
or  similar  devices  absorb  any  advantage  over  the  motor  generator; 
except  when  the  frequency  is  low,  40  or  lower,  the  large  number  of 
poles  and  brushes  is  a  disadvantage;  but  where  three,  four,  or  more 
phases  are  used  with  low-frequency  currents,  and  where  no  extend- 
ed regulation  is  necessary,  such  converters  have  given  and  will  con- 
tinue to  give  satisfaction.  It  is  offered  as  a  suggestion  that  whereas 
in  a  continuous-current  generator  the  only  change  in  current  is  that 
occurring  under  the  brush  when  the  coil  is  not  in  circuit,  in  the  case 
of  the  rotary  converter  it  occurs  during  every  part  of  the  revolu- 
tion; this  effect  of  self-induction  should  receive  attention.  In  the 
abstract  of  the  discussion  as  published  in  the  Lond.  "Elec."  a  table 
offered  by  Esson  is  reproduced;  it  shows  the  ratio  between  the  al- 
ternating and  direct  currents,  as  obtained  in  the  experiments  which 
lie  made. 

ROTARY  CONVERTER.  Miot.  "L'Elec,"  Dec.  3.— A  brief, 
illustrated  description,  with  some  data,  of  one  of  those  installed  in 
Paris.  The  voltage  is  3.000,  which  is  lowered  to  160  by  means  of 
transformers;  the  output  of  the  machine  is  88  kw. 

THREE-PHASE  MOTORS  WITH  SINGLE-PHASE  AR- 
MATURE WINDING.  Cahen.  "Elek.  Zeit,"  Dec.  8.— An  article 
giving  the  theory  and  offering  an  explanation  of  the  curious  phe- 
nomenon noticed  by  Goerges  (see  "Digest,"  Sept.  12  and  19,  1896); 
this  phenomenon  was  that  if  a  three-phase  motor  contains  an  arma- 
ture having  a  single-phase  winding  it  will  run  not  only  at  the  nor- 
mal but  also  at  about  half  this  speed.  He  begins  by  describing  the 
observations  made  by  him.  The  mutual  actions  of  the  two  wind- 
ings will  be  analogous  to  that  in  a  single-phase  motor,  except  that 
the  action  will  be  manifested  in  the  opposite  direction;  the  reaction 
of  the  armature  consists  not  only  in  the  generation  of  a  rotating  field 
opposite  to  that  of  the  primary  circuit,  but  also  in  the  simultaneous 
production  of  pulsations  in  the  primary  winding.  In  conclusion  he 
remarks  that  there  does  not  seem  to  be  any  prospect  of  making  use 
of  such  motors  in  practice;  their  action  is  dependent  to  a  great  ex- 
tent on  the  relations  of  the  total  resistance  of  the  primary  circuit, 
and  the  same  motor  will  therefore  act  differently  according  to  the 
condition  of  the  circuit  or  the  primary  station  to  which  it  is  con- 
nected; the  general  theory  of  such  motors,  however,  is  of  interest, 
as  it  shows  among  other  things  what  advantages  are  offered  by  the 
application  of  two  rotating  fields  in  alternating-current  problems. 

THEORY  OF  GOERGES  PHENOMENON.  Eichberg.  "Zeit. 
fuer  Elek.,"  Dec.  4. — The  first  half  of  an  article  in  which  he  offers 
an  explanation  of  this  phenomenon  (see  also  abstract  above);  it  is 
based  on  two  revolving  fields  in  the  armature. 

REVOLVING  FIELD  MOTORS.  Hanappe.  "L'Eclairage 
Elec,"  Nov.  26  and  Dec.  3. — The  continuation  of  his  long  serial. 
He  discusses  formulas  applicable  to  non-synchronous  motors  with 
revolving  multipolar  fields.     It  is  of  a  mathematical  nature. 

MULTIPHASE  ELECTRIC  MACHINERY.  Stewart.  Lond. 
"El'ty,"  Nov.  26,  Dec.  2  and  9. — .A.n  article  of  a  somewhat  elemen- 
tary nature  giving  the  leading  features  of  the  system,  with  special 
reference  to  the  efficiency  and  regulation  of  the  generators  and  mo- 
tors. 

THREE-PHASE  P.\TENTS  IN  GERMANY.— Lond.  "Elec," 
Dec.  9. — A  note  stating  that  according  to  a  German  paper  the  de- 
cision of  the  German  courts  as  to  the  invalidity  of  the  Tesla  three- 
phase  patents  owned  in  that  country  by  the  Helios  Company,  has 
been  confirmed. 


SINGLE-PHASE  INDUCTION  MOTOR.  Baxter.  "Power," 
Dec. — A  brief  description  of  the  principle  of  such  motors. 

Lights  and  Lighting. 

LIFE  OF  SMALL  AND  LARGE  LAMPS.— Lond.  "Elec 
Eng.,"  Dec.  9. — Several  answers  to  a  request  to  compare  the  ef- 
ficiencies and  life  of  incandescent  lamps  of  large  and  small  candle- 
power  respectively.  A  short  table  is  quoted  from  Preece's  Brit. 
Assn.  paper  of  1896,  giving  details  of  a  large  number  of  experi- 
ments; this  shows  that  there  is  a  saving  of  about  15  per  cent,  in  the 
meter  bill  when  8-cp  lamps  are  replaced  by  the  equivalent  number 
of  32-cp  lamps;  if  they  are  replaced  by  loo-cp  lamps  there  is  a  sav- 
ing of  nearly  33  per  cent.;  this  saving,  however,  cannot  all  be  real- 
ized, as  the  distribution  of  light  is  not  so  good.  The  surface  of  a 
bulb  for  a  i6-cp  lamp  ought  to  be  twice  as  great  as  that  of  an  8-cp 


lamp,  otherwise  it  will  deteriorate  more  rapidly.  If  the  watts  per 
cp  of  the  various  lamps  is  the  same,  then  the  higher  the  candle- 
power  of  the  lamp  the  longer  is  its  life;  the  larger  lamp  will  also 
maintain  its  candle  power  more  steadily  than  the  smaller,  but  the  il- 
lumination is  not  so  pleasing.  Another  answer  gives  a  curve  show- 
ing the  percentage  variation  in  candle  power  for  a  given  per  cent, 
of  variation  in  the  volts  over  a  range  of  10  per  cent.  A  table  is  also 
given  showing  the  average  life  at  a  constant  e.  m.  f.,  and  also  at  one 
which  varies;  at  34  per  cent,  variation  in  pressure  almost  half  the 
life  of  the  lamp  is  sacrificed,  while  a  7  per  cent,  increase  reduces  it 
by  two-thirds  nearly. 

Power. 

VERY  LONG  DISTANCE  TRANSMISSION.  Forbes.  Lond. 
"Elec.  Eng.,"  Dec.  9  (in  abstract  in  Lond.  "Elec,"  Dec.  9. — The 
conclusion  of  the  reprint  of  his  paper  (see  "Digest"  last  week).  In 
this  portion  he  describes  some  quick  methods  which  appear  to  be 
quite  useful  for  making  preliminary  estimates  quickly.  In  all  such 
work  on  the  cost  of  a  long  conductor  he  never  takes  notice  of  its 
resistance,  nor  of  the  value  of  the  current,  but  deals  only  with  the 
current  density  and  the  loss  of  volts;  he  never  uses  the  efficiency  of 
the  conductor  system,  but  prefers  the  "inefficiency"  or  the  reciprocal 
of  the  efficiency — that  is,  the  horse-power  put  into  the  beginning  of 
the  line  to  deliver  i  horse-power  at  the  other  end.  If  the  power 
costs  absolutely  nothing,  the  copper  would  be  least  and  the  arrange- 
ment the  cheapest  when  the  inefficiency  is  2  that  is  the  efficien- 
cy 50  per  cent.;  with  a  greater  or  less  current  density  more  cop- 
per would  be  required  to  deliver  the  same  quantity  of  power.  This 
is  shown    in  Fig.    i,    which    shows    that    the    copper    required    to 
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transmit  i  horse-power  loo  miles  at  10,000  volts,  with  continuous 
current,  falls  with  the  increase  of  density  until  the  efficiency  is  50 
per  cent.,  and  then  rises  again;  this  diagram  shows  the  weight  of 
copper  required  per  horse-power  delivered  at  a  distance  of  100  miles 
at  10,000  volts,  or  150  miles  at  15,000,  200  at  20,000,  etc.;  it  is  for  con- 
tinuous currents,  and  should  be  corrected  only  for  temperature  and 
sag;  it  is  equally  applicable  toa  single-phase  or  two-phase  alternating 
current  transmission  to  100  miles  at  10,000  effective  volts,  or  at  5000 
effective  volts  from  any  wire  to  the  middle  of  the  electric  system,  or 
to  three-phase  transmission  to  100  miles  at  5000  efiective  volts  from 
any  wire  to  the  middle  of  the  system;  but  with  alternating  currents 
corrections  must  be  made  for  self-induction  and  capacity.  Another 
curve  may  be  drawn  showing  the  inefficiency,  and  this  curve  constant- 
ly rises.  From  these  two  a  third  curve  can  be  deduced  which  gives 
in  a  few  minutes  all  the  main  features  that  one  wants  for  any  horse- 
power delivered  to  any  distance  at  any  voltage;  this  gives  the  tons 
of  copper  per  horse-power  delivered  at  100  miles  at  10.000  volts  in 
terms  of  the  horse-power  generators  per  horse-power  delivered. 
This  is  shown  in  Fig.  2;  the  horizontal  distances  give  the  inefficien- 
cy and  the  vertical  distances  the  corresponding  tons  of  copper  per 
each  horse-power  delivered  at  100  miles;  it  also  shows  the  current 
density  in  amperes  per  square  inch  section  of  copper.  This  is  the 
curve  which  he  uses  constantly;  it  is  correct  for  any  case  in  which 
the  volts  equal  100  times  the  miles;  the  current  density  and  weight 
of  copper  per  horse-power  is  the  same  whether  10.000  volts  at  100 
miles  are  used  or  100  volts  at  I  mile;  for  any  other  volts  and  dis- 
tance. F  and  A[,  divide  the  volts  bv  the  miles  and  then  one-hun- 
dredth of  this  equals  D.  the  multiplier  for  the  current  density;  the 
square  of  this  D  equals  T,  the  divisor  for  the  tons  of  copper  per 
horse-power.     There  is  another  use  for  this  curve;   if  the  cost  of 
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running  the  station  is  capitalized  and  the  cost  of  the  generating 
works  added  and  divided  by  the  horse-power,  it  gives  the  capitalized 
value  of  I  horse-power  generated;  divide  the  value  of  the  horse- 
power by  that  of  the  tons  of  copper  and  draw  a  line  across  the 
axis,  so  that  it  cuts  the  axis  in  that  ratio,  and  then  draw  a  line  par- 
allel to  this,  touching  the  curve;  this  gives,  according  to  Ayrton  and 
Peary's  modification  of  Kelvin's  law,  the  point  of  maximum  econ- 
omy, giving  directly  the  inefficiency,  the  tons  of  copper  per  horse- 
power and  the  current  density.  Two  examples  are  shown  on  the 
curve,  one  in  which  the  value  of  I  horse-power  is  four  times  that  of 
a  ton  of  copper,  in  which  case  the  greatest  economy  will  be  with  an 
inefficiency  of  1.18,  a  current  density  of  180  and  0.91  ton  of  copper 
per  horse-power  delivered  at  100  miles  at  10,000  initial  volts.  An- 
other example  is  shown  on  the  curve  when  "the  horse-power  is  one- 
fifth  of  the  cost  of  a  ton  of  copper:"  the  efficiency  then  is  1.58,  cur- 
rent density  420.  and  copper  0.51  ton.  To  do  this  for  other  values 
of  T  (see  above)  divide  the  capitalized  value  of  the  horse-power 
generated  by  T;  lay  this  off  vertically  and  measure  the  cost  of  a  ton 
of  copper  horizontally;  join  the  two  points  by  a  line  and  draw  a 
parallel  line  touching  the  curve  at  the  point  of  maximum  economy. 
This  curve,  therefore,  becomes  very  valuable  for  obtaining  the  very 
information  which  an  engineer  requires  in  his  first  examination  of 
any  project.  Furthermore,  by  dividing  the  tons  of  copper  per 
horse-power  bv  eighteen  times  the  distance  in  miles,  it  will  give  the 
sectional  area  "in  square  inches  of  the  conductors  per  horse-power, 
and  this  multiplied  by  the  total  horse-power  to  be  delivered  gives 
the  size  of  the  conductors.  Corrections  for  temperature,  sag  and 
alternating  currents  must  be  made.  For  those  w-ho  prefer  tables 
instead  of  curves  he  reduces  these  curves  to  tabular  figures,  which 
are  given  and  are  accompanied  by  rules  for  using  them.  In  conclu- 
sion he  states  that  whenever  gold  mines  exist  which  can  afford  to 
pay  $i.2S  to  $1.50  per  ton  of  ore  milled,  and  if  there  is  a  good  water 
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power  within  400  miles,  it  is  quite  probable  that  it  would  pay  well 
to  transmit  the  power  electrically.  This  is  followed  by  the  discus- 
sion, which,  however,  appears  to  contain  nothing  of  importance. 

In  an  editorial  discussion  in  the  Lond.  "Elec.  Rev.,"  Dec.  9,  it  is 
questioned  whether  the  copper  merchants  would  be  satisfied  with  a 
4  per  cent,  mortgage  on  the  copper  in  the  line,  as  suggested  by 
Forbes,  as  in  case  of  failure  the  value  of  the  copper  as  an  asset  is 
not  equal  to  the  mortgage;  4  per  cent,  is  therefore  not  a  sufficient 
return;  the  cost  of  removal  of  the  copper  in  case  of  failure  must 
be  considered;  moreover,  its  value  will  only  be  that  of  the  raw  ma- 
terial at  the  price  which  the  wire-drawer  would  have  to  pay  for  it, 
and  the  mortgage  would  be  limited  to  that  value.  _ 

A  reprint  of    his  paper  is  begun  in    the     tlcc.  Kev.     (N.   Y.}, 

POLYPHASE  TRANSMIS.SION  OF  POWF.R.  'Wallis. 
Lond  "I'.lcc,"  Dec.  9.— An  article  comparing  the  various  systems 
of  transmission  with  one  another,  with  special  reference  10  the 
polyphase  <.ystem.  Much  that  he  says  has  already  been  published, 
but  it  appears  to  be  a  good  summary.  Although  the  <lirecl  current 
has  been  used  over  considerable  distances  and  up  to  is.otx)  volts  at 
brcscia  there  arc  many  disadvantages  connected  with  it;  its  chief 
promoter  Thury,  admits  that  llie  maximum  output  of  such  dynamos 
U  about  45  amperes  at  JOfXj,  or  at  most  40fX)  volts,  and  hence  for 
iccxifj  four  or  five  machines  must  be  coupled  in  scries  as  generators 
and  similarly  as  motors;  that  is,  large  economical  gcneraiors  at  low 
first  coHt  cannot  be  used;  there  is,  liowcvcr,  a  saving  of  cr.ppcr  as 
compnrpd  wi'h  nny  r.(  the  alternating  systems,  the  relative  figures 
fQf  ,  ^--phasc,    two-phase,    four-wire    and    thrcc- 

j,h;,  o,    l.fKi.   I.oo  and  075,   assuming  llie   same 
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although  there  would  be  considerable  saving  in  copper  in  llic  line 


for  the   continuous   current,   that    system    is    impracticable.     The 
single-phase,  alternating-current  system  is  well  adapted  for  long  dis- 
tances, with  one  receiving:  station  with  one  or  two    large    motors; 
according  to'  text  books,  it  requires  more    copper  in  the  ^ine  than 
the  three-phase,  in  the  proportion  of  100  to  75,  but  this  is  not  quite 
true  in  {iractice,  as  with  such  motors  there  is  practically  no  lagging 
current,   whereas   with   three-phase   transmission   the   power   factor 
rarely  exceeds  80  per  cent.;  the  real  objections  are  that  the  motors- 
must  be  synchronous,  and  that  rotary  converters  for  transforming 
them  into  continuous  currents  cannot  be  made  of  a  larger  capacity 
than  50  kw,  on  account  of  excessive  sparking;  the  synchronous  mo- 
tors cannot  be  started  without  external  aid,  and  they  require  sep- 
arate field  excitation,  although  this  is  not  so  important  for  trans- 
mitting to  a  single  large  motor,  while  for  numerous  small  motors 
these  complications  make  it  prohibitive;  no  self-starting  induction 
motors  have  yet  proved  themselves  sufficiently  satisfactory  for  gen- 
eral adoption  for  the  single-phase  system.     'The  self-starting  diffi- 
culty is  entirely  overcome  by  the  polyphase  system,  in  which  even 
synchronous  motors  will  start  themselves,  and  they  have  a  power 
factor  of  nearly  unity  when  properly  excited,  and  thus  there  will  be 
a  saving  of  25  per  cent,  in  the  line  copper  over  the  single-phase  sys- 
tem; in  spite  of  their  lower  power  factor,  induction  motors  are  far 
more  generally  employed  on  such  circuits,  and  with  these  there  is 
no  difficulty  in  starting,  even  with  full  load;  up  to  10  horse-power 
the  motors  are  generally  made  with  a  squirrel-cage  rotor,  and  these 
take  two  or  three  times  the  normal  current  when  starting  under  full 
load;  larger  machines  are  provided  with  a  variable  resistance  in  the 
motor  circuit,  and  will  start  under  full  load,  taking  only  the  motor 
current.     The  polyphase  system  is  well  adapted  for  rotary  convert- 
ers; the  tendency  to  sparking  and  the  demagnetizing  eflect  of  the 
armature  is  even  less  than  with  continuous-current  dynamos,  since 
the  armature  reactions  tend  to  neutralize  one  another.     The  limit 
for  a  20-hp  motor  is  about  1000  volts;  for  smaller  ones  static  trans- 
formers must  be  used.     Lamps  may  be  run  from  the  low-pressure 
polyphase  circuits,  being  preferably  connected  to  a  fourth  balancing 
wire,  thus  involving  the  star  connection;  the  voltage  regulation  is 
then  more  satisfactory,  and  the  voltage  between  the  mains  is  raised 
to  the  square  root  of  three  times  that  required  by  the  lamps,  thus 
requiring  less  copper  in  the  mains;  motors  on  such  circuits  act  as 
automatic  regulators  for  the  voltage,  due  to  a  slight  unbalancing. 
Many   engineers,   nevertheless,   prefer    the  two-phase   system   with 
four  wires.     He  speaks  favorably  'of  the  transformation  of  three- 
phase  to  continuous  currents  by  rotaries,  which  act  not  only  like 
transformers    but  also  as  boosters,  for  the  field  winding  may  be 
compounded,  thus  making  the  full  load  voltage  greater  than  that  at 
no  load.     Such  a  combined  system  is  particularly  well  adapted  for 
traction  purposes;  where  the  distribution  is  mixed — that  is.  for  both 
motors  and  lights  on  the  same  circuits;  the  question  is  not  so  easy 
of  solution;  wherever  regulation  will  be  difficult  it  will  be  more  eco- 
nomical to  use  a  simpler  system,  even  at  an   increased  first  cost. 
The  regulation  of  speed  of  the  motor  is  effected  by  a  variation  of 
the  resistance  of  the  rotor  circuit,  or  where  a  large  starting  torque 
is  not  required    choking  coils  may  be  used;  the  speed  may  be  al- 
tered by  changing  the  number  of  poles,  by  changing  the  connections 
from  star  to  mesh,  and  by  coupling  two  motors  together,  so  that 
the  rotor  circuit  of  the  one  supplies  the  stator  of  the  second;  gen- 
erally regulation  is  effected  by  resistance  in  the  rotary  circuit,  al- 
though it  reduces  the  efliciency  considerably.     For  equal  power  the 
weight  of  the  polyphase  motor  is  less  than  that  of  the  direct-current 
machine,  and  it  can  stand  considerable  overloading;  there  is  very 
little  difference  in  efficiency,  power  factor,  starting  torque  and  ex- 
citing current    between  the  two-phase  and  the  three-phase  motors, 
the  slight  difference  being  in  favor  of  the  three-phase.     When  the 
load  consists  chiefly  of  induction  motors  the  power  factor  varies  be- 
tween 0.65  and  0.85,  being,  as  a  rule,  between  0.75  and  0.8;  the  mo- 
tors and  transformers  and  not  the  line   are  the  chief  sources  of  lag; 
a  few  large  synchronous  motors  will  compensate  it  to  a  consider- 
able extent,  as  when  over-excited  they  will  act  as  condensers,  gen- 
erating a  leading  current.     In  power  factor  the  advantage  of  the 
three-phase  over  the  two-phase  motor  is  practically  negligible;  as 
the  load  decreases  the  power  factor  also  decreases.     With  polyphase 
motors  the  frequencies  are  considerably  lower  than  100  per  second, 
as  high   fref|uencics  increase  the  number    of    poles,   the  magnetic 
leakage,  the  magnetizing  current  and  the  skin  effect  in  conductors; 
in  the  majority  of  the  polyphase  pl.-vnts  in  .^nu■rica  the  frequency 
is  2!;  and  a  little  over,  while  in  F.urope  it  is  somewhere  over  40. 

COMBINKI)  nF.STRUCTOR  AND  LIGHTING  PLANTS. 
Scott  Lond.  "Flee.  Rev.."  Dec.  9.— A  short  article  calling  atten- 
tion to  several  points  in  connection  with  such  coml)nied  plants.  If 
it  is  decided  lo  use  destructor  steam  for  electric  lighting  purposes, 
instead  of  for  sludge  crcniatifm,  which  latter  he  considers  a  more 
legiliiiiate  object,  then  the  destructor  plant  slionUl  he  conside-ed 
only  a  .sub-.slalion  or  as  a  small  station  prior  to  the  erect  ion  of  a 
lariier  one;  the  location  of  the  main  lighting  station  should  be  con- 
sidered on  its  own  merits,  He  does  not  favor  the  .argument  that 
thr  o.itne  staff  can  be  used  lor  both  stations;  each  should  be  con- 
trolled by  a  seiiarate  committee  aii.l  by  <li(Tercnt  managers.  On  .ac- 
cnunl  of  the  dust,  the  two  stations  should  be  isolated  as  l.ir  as  pos- 
sible As  destructor  plants  are  large,  the  Hem  of  steam  piping  will 
i,c  considerable;  the  irregular  supply  of  refuse  involves  storage  dini- 
ciilties:  under  the  best  conditions  the  steam  pressure  will  vary  con- 
siderably. „         „    T^  A 

DKSTRUCTOR  PLANT.-T  ..nd.  "Flee.  Rev  Dec.  9.--An 
editorial  discussion  ..f  the  fignres  conrerninR  the  Shore.lilch  plan  . 

STEAM  THKllINES  AND  UNIPOLAR  DYN.AMOS -Lond. 
"Elcc  'Rcv.,"  Dec.  9.— A  coniniiiniealioii  (ruin  the  1  arsons  Lorn- 
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pany  stating  that  that  company  has  constructed  unipolar  dynamos 
driven  from  steam  turbines;  one  of  them  is  working  successfully, 
and  is  believed  to  be  the  first  unipolar  dynamo  in  commercial  use; 
its  output  is  6000  amperes  at  1.25  volts,  at  a  speed  of  1000.  Another 
combination  is  shown  in  their  catalogue  in  which  a  unipolar  dy- 
namo of  150  kw  at  5000  revolutions  is  driven  by  a  steam  turbine. 
•  ELECTRIC  PUMP.— "L'Eclairage  Elec,"  Dec.  3.— A  descrip- 
tion of  the  arrangement  of  electric  pumps  at  the  d'Anzin  mines. 

ENGINES.— "Power,"  Dec— Brief,  illustrated  descriptions  of 
several  large  American  engines  for  European  lighting  stations. 

NIAGARA  POWER  DEVELOPMENT  IN  CANADA.  Dun- 
lap.  "West.  Elec."  Dec.  17. — An  explanation  of  the  controversy 
which  has  led  to  the  present  dispute  between  the  Government  and 
the  Canadian  Niagara  Power  Company. 

Traction. 

MIXED  ACCUMULATOR  AND  TROLLEY  SYSTEM  IN 
PARIS,  de  Marchena.  "L'Eclairage  Elec,"  No.  26.— An  abstract, 
with  some  of  the  data,  of  the  article  recently  read  before  the  Inter- 
national Society.  The  data  given  in  the  abstract  supplements  the 
article  in  that  journal  which  was  published  in  its  issue  of  June  II. 
He  made  a  number  of  measurements  on  this  line;  the  weight  of  the 
car  is  10,000  kg  in  addition  to  the  battery,  which  weighs  3800  kg, 
and  passengers  weighing  4000  kg,  making  a  total  of  18  tons.  With 
the  emptv  car  and  fifteen  stops  on  the  trip  of  about  S  miles,  the  en- 
ergy consumed  was  550  watt  hours  per  car  km;  with  a  loaded  car 
weighing  17  tons,  under  similar  circumstances.  625  watt  hours; 
these  are  the  figures  obtained  on  the  experimental  trips;  in  actual 
service,  with  twenty-five  to  thirty  stops,  the  consumption  was  675 
to  800  watt  hours,  or  a  mean  of  75°;  it  appears  that  this  is  the  en- 
ergy consumed  by  the  motors,  and  does  not  include  the  losses  in  the 
lines  or  in  the  accumulators;  the  consumption  at  the  central  station 
is  also  given;  about  one-third  of  the  distance  is  run  by  trolley  and 
two-thirds  by  accumulators;  the  mean  per  car  kilometre  varied  dur- 
ing three  months  from  1122  watt  hours  to  1462. 

CANAL  TRACTION.— Lond.  "Elec  Rev.,"  Dec  9.— The  first 
of  a  series  of  abstracts  of  the  article  by  Van  der  Wallen  from  the 
May  issue  of  the  Bui.  of  the  Assn.  of  Elec.  Eng.,  of  Liege,  the 
whole  number  being  entirely  devoted  to  the  question  of  canal  trac- 
tion, both  mechanical  and  electrical;  the  abstracts  are  intended  to 
give  a  summary  of  the  important  points  in  the  article.  The  present 
portion  is  devoted  almost  entirely  to  mechanical  traction  in  general. 

CANAL  TRACTION.  Galliot  system.  "Cosmos,"  Dec  10.— A 
popular  description  of  this  system,  which  was  recently_  described 
in  the  "Digest"  and  is  in  use  in  France.  An  outside  view  of  the 
locomotive  is  given,  as  also  of  the  propeller  system,  in  which  the 
propeller  is  attached  to  the  end  of  the  removable  rudder. 

ELBEUF.  Montpellier.  "L'Elec,"  Dec  3.— An  illustrated  de- 
scription of  this  trolley  line,  one  of  the  features  of  which  is  that  the 
trolley  wires  are  on  the  side  of  the  street,  over  the  curb. 

RAILWAY  TESTS.  Schiemann.  "LTnd.  Elec,"  Dec  10.— A 
long  translation  in  abstract  of  the  article  noticed  in  the  "Digest" 
Oct.  29. 

FREIGHT  CAR.— "Elek.  Zeit.,"  Dec  8.— A  well-illustrated  de- 
scription with  working  drawings,  of  the  freight  motor  car  used  on 
a  German  trolley  line  on  which  there  is  considerable  freight  traffic. 

RAILWAY  ACCOUNTING.  Mattersdorff.  "Elek.  Zeit.,"  Dec. 
g_An  explanation  of  a  graphical  method  for  determining  the  gross 
expenses  of  electric  railways.  This  method  is  claimed  to  afford  not 
only  a  reliable  method  of  determining  the  result  but  also  for  giving 
a  clear  idea  of  the  relations  of  the  expenses  and  giving  the  limits 
for  other  expenses,  such  as  the  portion  to  be  paid  to  the  municipal- 
ity concerning  which  there  is  some  choice  left;  it  furthermore  en- 
ables one  to  determine  other  factors  which  are  usually  accepted  ar- 
bitrarily In  his  diagram  the  horizontal  distances  represent  the  in- 
come per  car  kilometre  and  the  vertical  distances  the  correspond- 
ing income  per  year. 

LOCOMOTIVE.— "Eng.  and  Min.  Jour.,"  Dec.  17.— A  brief,  il- 
lustrated description  of  the  small,  single-motor  Jeffrey  locomotive 
for  use  around  iron  works  and  steel  mills. 

CHICAGO.— "Elec  Eng.,"  Dec  I5-— A  brief,  illustrated  descrip- 
tion of  the  power  house  of  the  Union  Elevated  Railway,  which  has 
recently  been  completed. 

Installations,  Systems  and  Appliances. 

THE  BRIGHTON,  BRE.'VKDOWN.  Fleming.  Lond.  "Elec," 
Dec.  9.— A  short  communication  discussing  the  possible  causes  and 
making  a  suggestion.  If  the  feeders  of  a  shunt  dynamo  are  sud- 
denly short-circuited,  the  circuit  having  low  resistance,  but  consid- 
erable inductance  and  not  a  negligible  capacity,  electrical  oscilla- 
tions will  be  set  up  in  that  circuit,  and  there  will  thus  be  rapid  al- 
ternations of  voltage  superimposed  on  the  normal  voltage  at  the 
terminals  of  the  field  coils  and  armature;  its  effect  will  be  to  enor- 
mously increase  the  armature  reaction  for  the  moment,  and  this 
alone  tends  to  demagnolizc  the  fields,  while  the  drop  in  the  armature 
will  reduce  the  normal  shunt  current;  hence  the  oscillatory  currents 
through  the  shunt  may  overpower  the  normal  magnetizing  currents, 
and  they  are  exactly  of  the  character  required  to  demagnetize  the 
iron;  the  reverse  demagnetization  sometimes  finally  left  may  be 
due  to  the  final  rupture  of  the  short  circuit,  creating  a  momentary 
increase  of  current  through  the  armature,  due  to  inductance,  and 
sending  a  wave  of  current  in  the  reverse  direction  through  the  shunt 
magnets.     These  current  changes  are  so  rapid  that  no  maximum  or 


minimum  cut-outs  depending  on  the  magnetization  of  iron  have 
time  to  act.  One  remedy  is  a  sell-excitation,  not  from  the  bus  bars, 
but  from  a  separate  exciter,  or  preferably  a  storage  battery;  com- 
pounding the  fields  is  a  partial  remedy.  This  is  followed  by  a  dis- 
cussion by  Philip,  who  refers  to  that  of  Quin  noticed  last  week; 
he  refers  to  the  transformer  effect  and  to  an  experiment  made  by 
him,  which  he  explains.  In  this  the  actions  are  that  a  sudden  in- 
crease of  current  in  the  armature  of  the  short-circuited  dynamo  sud- 
denly removes  the  magnetism  from  the  field  coils,  and  therefore  sets 
up  a  voltage  in  these  coils,  increasing  momentarily  the  original  ex- 
citing current;  if  the  short-circuit  current  has  been  sufficiently  large, 
the  e.  m.  f.  set  up  will  increase  the  current  through  the  exciter  ar- 
mature, and  decrease  its  field  current,  or  even  reverse  it;  the  re- 
verse current  in  the  exciter  shunt  reverses  the  polarity  of  the  ex- 
citer, which  in  turn  reverses  the  field  of  the  dynamo.  There  are  two 
methods  of  avoiding  this  trouble — to  use  separately  excited  ma- 
chines protected  by  maximum  and  reverse  current  cut-outs,  and  ex- 
cite the  fields  either  by  secondary  batteries  or  a  series  dynamo.  The 
transformer  effect  in  shunt-wound  dynamos  in  parallel  shows  that 
any  short  circuit  in  the  armature  coils  must  produce  a  drop  in  the 
voltage  in  its  shunt  circuit  if  the  latter  is  connected  to  the  bars,  and 
it  is  often  conceivable  that  a  reversal  of  polarity  may  be  caused;  and 
a  short  circuit  on  the  bars,  if  all  the  machines  are  not  working  at 
precisely  the  same  portion  of  the  magnetization  curve,  may  cause 
some  to  act  as  a  motor.  It  has  been  stated  that  a  sudden  increase 
of  load  on  the  bus  bars,  fed  by  shunt-wound  dynamos  in  parallel,  has 
caused  the  machines  to  cease  to  excite,  while  if  the  same  load  is  ap- 
plied gradually  this  will  not  occur. 

The  "Elec  Rev.,"  Dec.  9,  contains  a  communication  by  H.  C.  L. 
In  the  case  of  a  sudden  short  circuit  the  flux  will  not  instantaneous- 
ly respond  to  the  fall  of  pressure  and  to  the  increasing  demagnetiz- 
ing action  of  the  armature,  and  therefore  a  heavy  momentary  cur- 
rent may  be  generated,  the  energy  being  supplied  from  the  kinetic 
energy  of  the  machinery,  accompanied  by  a  loss  of  speed.  It  thus 
seems  possible  that  the  strengthening  effect  of  the  demagnetizing 
winding  may  overpower  the  weakening  effect  of  the  field  winding, 
so  that  actually  there  may  be  a  momentary  reversing  action  which 
might  produce  some  peculiar  magnetic  effect.  No  reversing  action, 
even  momentary,  exceeding  the  coercive  force  of  the  magnetic  cir- 
cuit, can  take  place  on  short  circuit,  dead  or  otherwise,  if  it  is  as- 
sumed that  the  amperes  and  volts  vary  according  to  the  characteris- 
tic curve. 

LARGE  ISOLATED  PLANT.— Lond.  "Elec  Rev.,"  Dec  9  — 
A  brief,  illustrated  description  of  a  gas  engine  plant  at  the  Royal 
Agricultural  Hall  in  Islington.  There  are  five  gas  engines  of  63 
horse-power  each;  a  double  ignition  tube  bracket  is  used,  which  is 
said  to  be  one  of  the  most  marked  recent  improvements  in  gas  en- 
gines. 

PRIVATE  PLANT.— Lond.  "Elec.  Eng.,"  Dec.  9.— An  illus- 
trated description  of  a  private  lighting  plant  in  a  large  country  seat 
known  as  Knowsley  Hall;  accumulators  are  used. 

SWITCHES  FOR  CONTROLLING  ACCUMULATORS  — 
Lond.  "Engineering,"  Dec.  9. — In  this  continuation  of  the  descrip- 
tion of  the  former  Schuckert  works  illustrated  descriptions  are 
given  of  some  of  the  switches  installed  by  that  company  for  operat- 
ing the  regulating  cells,  as  used  at  Barmen,  Hanover,  Duesseldorf 
and  Altona. 

Wires,  Wiring  and  Conduits. 

LOW-TENSION  ACCIDENTS.— Lond.  "Elec.  Eng.,"  Dec  9. 
— A  translation  in  part  of  the  article  noticed  in  the  "Digest"  Nov. 
19  (E.  T.  Z.) 

Electro-Physics  and  Magnetism. 

MECHANICAL  REPRODUCTION  OF  MAGNETIC  PHE- 
NOMENA. Weyher.  "Comptes  Rendus,"  No.  21;  abstracted  in 
Lond.  "Elec,"  Dec.  9. — A  wooden  shaft,  with  paper  paddles  along 
its  whole  length,  is  made  to  represent  a  bar  magnet;  when  rotated 
it  will  suck  in  air  at  both  ends  and  expel  it  from  the  central  region, 
thus  producing  vortices  in  the  surrounding  medium;  unlike  poles 
will  attract  and  like  poles  repel  each  other.  A  mill-wheel  capable 
of  turning  on  a  fixed  spindle  represents  a  magnetic  body.  There  is 
no  attraction  by  the  central  region. 

VIBRATIONS  PER  SECOND.  Branson.  Lond.  "Elec.  Eng.," 
Dec.  9. — A  brief  note  on  a  recent  paper  in  which,  after  calling  at- 
tention to  the  dissimilarity  of  radiations  transmitted  by  the  atmos- 
phere and  those  transmitted  by  the  ether,  he  gives  the  following 
table  showing  the  number  of  vibrations  of  various  forms  of  waves. 
(The  accuracy  of  some  of  these  is  amusing  rather  than  assuring.) 
Vibrations  per  second: 
288.224.000.000.000,000.     Roentgen  rays. 

1,125,899.906,842,624.     Photographic  limit  of  solar  spectrum. 
562,949,95,^.421,312.     Green  light. 
281,474.976.710,656.     Infra  red  (photographic  limit). 
70,368.744,177,664.     Heat  rays  of  solar  spectrum,  lowest  direct 
measurement. 
67,108,864.     Electric  oscillations  in  Hertz  resonator,  70 
cm.  diameter. 
32,768.     Audible  vibrations,  extreme  upper  limit. 
4,096.     Music,  highest  note. 
32.     Music,  lowest  note. 

16.    Water  surface  waves  of  minimum  velocity. 

STRATIFIED     BRUSH      DISCHARGE.      Toepler.      "Wied. 

.'\nn.,"  No.  12;  abstracted  in  Lond.  "Elec,"  Dec.  9.— By  inserting 
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in  the  circuit  a  spark  gap  and  a  large  liquid  resistance  the  capacity 
being  small,  he  obtains  stratification  in  the  brush  discharge  in  air. 
This  is  considered  another  bridge  across  the  gulf  that  divides  the 
phenomena  of  electrical  discharge  in  the  open  air  and  vacuum  re- 
spectively. 

STRAINS  DUE  TO  MAGNETIZATION.  Knott.  "Proc. 
R.  S.  Edinburgh,"  No.  2;  noticed  briefly  in  Lond.  "Elec,"  Dec.  9. — 
He  investigated  these  strains  in  a  series  of  nickel  or  iron  tubes,  bor- 
ing them  out  by  successive  stages. 

MAGNETIC  PROPERTIES  OF  SHEET  IRON.  Rohr. 
"L'Eclairage  Elec,"  Dec.  10. — An  abstract,  with  some  of  the  tabu- 
lar data,  of  the  article  noticed  in  the  "Digest"  Nov.  26. 

CURRENTS  MEASURED  BY  MAGNETIZATION.  Pockels. 
"Annal.  Phys.  Chem.,"  65,  p.  458;  noticed  briefly  in  "Science  Ab- 
stracts," Nov. — He  endeavored  to  determine  the  maximum  dis- 
charge current  by  the  remanent  magnetism  induced  in  magnetic 
substances  acted  upon  by  the  current.  Ballistic  galvanometers  give 
only  the  average,  while  the  remanent  magnetism  would  indicate  the 
maximum  current.  He  used  basalt  as  the  magnetic  substance,  in 
order  to  avoid  eddy  currents,  and  the  results  are  claimed  to  be  very 
lavorable.  A  magnetic  field  lasting  only  one-millionth  of  a  second 
shows  the  same  remanent  magnetism  as  is  induced  by  a  field  which 
has  been  kept  a  long  time  at  the  same  strength.  Hence  the  mag- 
netization of  the  pieces  of  basalt,  he  claims,  may  be  used  to  deter- 
mine the  current  strength  of  lightning  discharges. 


RESISTANCE  OF  MOVING  ELECTROLYTES.  Hall. 
"Phys.  Rev.,"  Nov. — Bosi,  some  time  ago,  described  experiments 
which  appeared  to  show  that  a  velocity  of  10  to  12  cm  per  second 
of  an  electrolyte  in  the  direction  of  or  contrary  to  the  direction  of  an 
electric  current  passing  through  it,  makes  a  very  considerable 
change  in  the  electrical  resistance.  In  the  present  short  article  he 
describes  experiments  which  show  that  if  the  efifect  exist  at  all  it 
must  be  verv  much  smaller  than  the  figures  given  by  Rosi. 

POLARIZATION  AND  INTERNAL  RESISTANCE  OF 
CELLS.  Guthe.  "Phys.  Rev.,"  Nov. — A  short  article  showing 
that  Wiedburg's  theory  of  galvanic  polarization  demands  a  curve 
for  the  internal  resistance,  decreasing  with  increasing  currents. 

DISCHARGE  OF  A  CONDENSER.  Smith.  "Phys.  Rev.," 
Nov. — A  short  article  on  the  influence  of  a  short-circuited  secon- 
dary upon  the  oscillatory  discharge  of  a  condenser;  it  appears  that 
under  certain  conditions  the  presence  of  a  secondary  coil  causes  a 
diminution  of  the  natural  period  of  vibration  of  the  primary  circuit. 
The  article  is  theoretical  in  character. 

MAGNETIC  DEFLECTION  OF  CATHODE  RAYS.  Merritt. 
■'Phys.  Rev.,"  Nov. — Descriptions  of  experiments  to  determine 
whether  direct  or  reflected  cathode  rays  are  really  deflected  by  the 
magnet  in  appreciably  equal  amount.  The  results  show  that  if  they 
differ  at  all  the  difTerence  is  extremely  small. 

Electro-Chemistry  and  Batteries. 

ACCUMULATOR  CONSTRUCTION.  FitzGerald.  Lond. 
"Elec.  Eng.,"  Dec.  9. — In  this  continuation  of  his  long  serial  he  dis- 
cusses the  ampere-hour  equivalent  and  the  monad-gram  equivalent 
of  peroxide  of  lead,  in  connection  with  which  many  misapprehen- 
sions have  arisen.  In  a  previous  paper  he  gave  the  value  as  4.4SS 
grams;  Plante  gave  4.48;  in  another  article  the  present  author  gave 
4.442  and  also  half  of  that  value.  The  systems  of  charging  accumu- 
lators are  then  discussed;  this  may  be  done  with  constant  current, 
constant  potential  or  constant  power;  it  is  not  possible  to  say  which 
of  them  is  best,  as  it  depends  on  circumstances;  it  is  not  only  a  ques- 
tion of  economy  of  time  but  also  of  the  equality  of  the  active  ma- 
terial energized  by  the  charge;  from  experiments  he  believes  that 
there  is  no  doubt  that  the  active  material  peroxidized  or  reduced  at 
a  high  current  density  difTers  in  quality  from  that  produced  by  low- 
ciirrcnt  density,  the  former  appearing  to  be  more  conductive  and 
possessing  a  higher  specific  capacity.  Some  passages  from  Tread- 
well's  recent  book  are  then  reproduced.  In  the  previous  installment 
in  the  is'.uc  of  Sept.  2  he  discussed  the  mean  specific  gravity  of  a 
compounded  mass  of  substances  of  various  specific  gravities;  also 
the  calculation  of  the  size  of  a  battery  to  go  into  a  given  space. 

ACCUMULATORSFOR  AUTOMOBILES.  Rcyval.  "E'Eclair- 
aKc  Elec,"  Dec.  3;  "L'Ind.  Elec,"  Dec.  10. — Tabulated  data  of  the 
Vails  sy.sicm  of  accumulators,  of  which  three  types  are  made,  the 
very  light,  the  light  and  the  normal.  It  seems  to  be  a  modified 
Faurc-Scllon-Volckmar  type.  For  the  very  light  cell  the  normal 
time  of  discharge  is  5.5  hours,  the  output  16.5  amperes,  which  is  2 
amperes  per  kg  of  total  woiglit;  the  power  is  .10  watts,  the  capacity 
85  ampere  hours  or  16.3  wait  hours;  a  battery  of  44  cells  weighs  ,152 
kg,  and  will  run  a  carriage  wiighing  1.300  kg  for  about  6a  km  at  a 
mran  speed  of  12  km  i)cr  hour  with  one  charge. 

SOLUTION  OF  NOIiLR  MKTAI.S.  Marjulc.v  "Wicd. 
Ann.,"  II;  notircd  briefly  in  Lond.  "Elec,"  Dec  2. — An  improve- 
ment of  his  device  lor  <hf>«i\vinK  gold  and  platinum.  It  consisls  of 
a  revolving  rommut.imr  whirh  alternately  sends  the  current  through 
the  cell  and  then  short  rlri  iiitt  it;  the  ratio  of  nirrent  to  short  cir- 
ruit  may  he  varied,  or  instead  of  shorl-circuillng  (he  cell  the  cur- 
ri-nt  iriav  hr  ecnt  in  thr  opposite  direction.  Under  these  circuin- 
'  '  <  when  it  ii  the  anode  tor  the  current  which 
bill  the  tirli.ivjrir  of  gold  is  very  rlifTercnt; 
n  ■■  ...  i.y  ...■•■..>..;  ,1,  hvdrochlorie,  strong  nitric  and  siiliihuric 
acid  under  the  influence  of  a  constant  current.    The  protection  of 


the  noble  metals  is  evidently  connected  with  some  phenomenon  of 
polarization,  and  if  the  latter  is  eliminated  the  "nobility"  disap- 
pears. 

CALCIUM  CAl^BIDE  INDUSTRY.— Lond.  "Engineering," 
Dec.  9. — An  article  summarizmg  the  progress  made  in  this  indus- 
try since  the  previous  summary,  which  was  published  in  July  of  this 
year;  the  original  articles  are  referred  to  only  briefly,  but  the  refer- 
ences to  the  originals  are  given. 


ASHCROFT  PROCESS.— "Eng.  and  Min.  Jour.,"  Dec.  17.— A 
note  referring  to  the  printed  report  of  the  company  which  has  been 
experimenting  unsuccessfully  with  this  process;  the  principal  cause 
of  the  difficulty  was  the  formation  of  moss  zinc.  Editorially  it  is 
thought  unlikely  that  anv  more  will  be  heard  of  this  process. 

CHLORATE  WORKS.  Kershaw.  "Eng.  and  Min.  Jour.,"  Dec 
i7._An  abstract  of  the  description  of  the  St.  Michel  Works,  which 
was  noticed  in  the  'Digest"  Dec.  17. 

ELECTRO-CHEMISTRY  IN  EUROPE.— "Elec  Eng.,"  Dec 
15. — Illustrated  abstracts  and  reprints  of  the  recent  articles  by  Ker- 
shaw in  the  Lond.  "Elec.  Rev.,"  all  of  which  have  been  duly  no- 
ticed in  the  "Digest." 

Units,  Measurements  and  Instruments. 

APPARATUS  FOR  MEASURING  INSULATION.  Heit- 
mann.  "Elek.  Zeit.,"  Dec.  i.^A  brief  description  of  a  probable  in- 
strument for  this  purpose  made  in  Germany. 

MEASURING  APPARATUS.  Armagnat.  "L'Eclairage 
Elec,"  Dec.  3. — Illustrated  descriptions  of  various  apparatus  taken 
from  patent  specifications. 

INDUCTION  COIL  INTERRUPTERS.— "L'Eclairage  Elec," 
Dec.  3;  "L'Ind.  Elec,"  Dec.  10. — Illustrated  descriptions  of  two 
forms  recently  shown  at  the  French  Physical  Society. 


HIGH-FREQUENCY  CURRENTS.— "Sc  Am.  Sup.,"  Dec  24. 
— A  reprint  from  "La  Nature"  of  some  of  the  details  of  the  appa- 
ratus used  by  Dosne  in  the  production  of  high-frequency  currents. 

MEASURING  SHORT  ELECTRIC  WAVES.  Cole  "Phys. 
Rev.,"  Nov. — A  short  article  on  these  measurements  and  the  trans- 
mission of  such  waves  through  water  cells. 

PREPAYMENT  METER.— "Elec  Eng.,"  Dec  15.— A  reprint 
in  abstract  of  the  description  of  the  Long-Schattner  meter,  noticed 
in  the  "Digest"  Dec.  17. 

Telegraphy,  Telephony   and  Signals. 

LIGHT  TELEGRAPHY.  Zickler.  "Elek.  Zeit.,"  Dec  8.— A 
short  account  of  some  further  experiments  made  with  his  system  of 
wireless  telegraphy  with  the  use  of  ultra-violet  light,  as  described  in 
the  "Digest"  Aug.  13.  He  used  a  large  searchlight  with  a  metallic 
reflector.  When  the  distance  was  60  metres  no  rarefaction  of  the 
air  was  required  in  the  receiving  apparatus  in  order  to  give  sure  and 
correct  signals.  In  another  test  the  distance  was  increased  to  450 
metres,  and  good  results  were  then  obtained  when  the  air  pressure 
was  350  mm;  this  test  was  made  in  bright  sunlight.  In  another  test 
the  distance  was  1.3  km,  and  the  air-pressure  then  was  200  mm.  The 
length  of  the  arc  and  the  voltage  may  have  a  great  effect  on  the 
production  of  ultra-violet  rays,  but  further  tests  in  that  direction 
were  not  made. 

TYPE-PRINTING  TELEGRAPH.  Higgins  system.  Lond. 
"Elec."  Dec.  9. — An  illustrated  description  of  the  improved  form  of 
this  instrument.  It  is  claimed  that  a  speed  of  twenty-five  to  thirty 
words  per  minute  is  possible,  and  tliat  the  manipulation  is  easy.  In- 
struments have  been  working  in  London  on  a  resistance  of  1500 
ohms;  also  between  London  and  Folkestone,  a  distance  of  60  miles; 
satisfactory  tests  were  also  made  by  the  British  Post  Office. 

PROGRESS  IN  TELEPHONY  AND  TELEGRAPHY.  F.  L. 
"ICkk.  Anz.,"  Dec.  4. — A  review  of  the  progress  made  during  the 
third  quarter  of  the  present  year. 

MODERN  TELEPHONY.  Wehrcnalp.  "Zeit.  fuer  Elek.." 
Dec.  4. — The  conclusion  of  his  very  long  scries.  In  the  present  por- 
tion he  discusses  telephone  centrals  and  their  construction. 

UNDERGROUND  TELEPHONE  CIRCUITS.  Zappc  "Elek. 
Zeit.,"  Dec  1. — A  long  abstract  of  a  recent  paper  read  at  Frank- 
fort referring  chiefly  to  the  projected  underground  system  for  that 
city. 

TRAIN  SIGNALS.  Tloefcr.  "Kick.  Zeit.,"  Dec.  i.— A  sugges- 
tion, illustrated  with  a  diagram,  to  overcome  some  of  the  objections 
to  the  present  system  used  on  German  railways. 


SUBMARINE  CABLE  GRAPNELS.  Bright.  "Sc.  Am.  Sup.." 
Dec  24.— The  beginning  of  a  reprint  of  the  article  noticed  in  the 
"Digest"  Dec.  3. 

Miscellaneous. 

CARBONS.  Jclil.  I.ond  "I'ilcc,"  Dec.  9. — Inlhiscontinuationof  his 
long  serial  he  describes  the  gas  gcncr.ilors.  In  the  issue  of  Aug.  26 
ihc  assorting,  cutting,  grinding  and  pointing  of  carbons  is  discussed 
and  dcHcribeil,  illiislralions  nf  machinery  being  given.  In  the  issue 
of  .Sept.  a  he  discusses  coring. 

ACTION  OF  ELECTRICITY  ON  PLANTS.  Cook.  ".Sc  Am. 
Sup..  Dec.  34. — A  long  abstract  of  his  Brit.  Assn.  paper,  which  was 
noticed  in  the  "Digest"  Oct.  22. 
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jpended.  The  Campbell  system,  the  invention  of  Mr.  George  L.  Campbell, 
■of  Towanda,  Pa.,  and  now  being  exploited  by  the  Campbell  Electrical  Trac- 
tion Company,  451  Greenwich  Street,  New  York,  possesses  spm^  unique  fea- 
tures. The  conduit  is  continuous,  bUth  air  and  water  tight,  and  rests  upon 
the  top  of  the  ties.  The  continuous  electrical  conductor  lies  on  the  bottom 
of  the  conduit  inside.  The  metallic  top  of  the  conduit  is  insulated  from  the 
'rest  of  the  structure,  and  brought  into  electrical  contact  with  the  conductor 
within  by  means  of  a  specially  designed  trolley  or  traveler  which  runs  in 
the  conduit,  the  movement  of  the  trolley  being  controlled  by  a  pair  of  strong 
electromagnets  in  the  car.  The  metal  shoe  suspeijded  from  the  car  floor 
makes  contact  with  the  top  of  the  conduit,  the  current  being  conveyed  to  the 
motor  in  the  usual  manner.  The  points  of  superiority  claimed  for  this  sys- 
tem are  absence  of  switches  and  other  apparatus  that  might  cause  trouble.  It 
is  claimed  that  absolutely  reliable  connection  between  the  motors  and  con- 
ductor can  be  had  and  maintained  at  all  times,  and  there  being  no  "make 
and  break"  of  the  current  all  the  incidental  dangers  and  annoyance  arising 
from  arcs  are  thus  avoided.  The  points  of  the  system  that  will  strongly  ap- 
peal to  the  practical  man  are  the  claims  of  low  cost  of  installation  and 
maintenance  and  ease  of  access  for  repairs,  which,  however,  are  said  to  be 
few  and  far  between.  It  is  stated  that  this  system  represents  the  possi- 
bility of  perfect  service  under  all  fair  conditions,  and  better  service  than  is 
obtainable  at  present  under  the  worst  conditions. 

The  Campbell  Company  is  considering  a  proposition  from  a  local  street  rail- 
way company  at  Towanda,  Pa.,  to  test  the  system  in  actual  service  on  3 
miles  of  track  in  that  place. 

Fusible  Cut-Out  Carbon  Lightning  Arrester. 


every  respect.    They  include  searchlight  and  other  modern  appliances,  such  as 
electric  ventilating  fans  for  the  ward  room,  staterooms  and  cabins. 

The  Bernard  Company  states  that  it  secured  the  contract  for  these  plants 
simply  through  the  satisfactory  results  obtained  on  the  "Mangrove"  and 
"Vixen,"  which  are  equipped  with  similar  outfits.     The  engineers  of  the  ships. 


Operators  of  exchange  and  toll  lines  and  telephone  users  generally  wish  to 
avoid  interruption  of  service  which  causes  loss  of  revenue,  inconvenience, 
-waste  of  time  and  expense.  The  wisdom,  therefore,  of  protecting  the  appa- 
ratus by  some  efficient  device  is  self-evident. 

The  fusible  cut-out  carbon  lightning  arrester  manufactured  by  the  Harvard 
Electric  Company,  52  Dearborn  Street,  Chicago,  it  is  claimed,  aflords  protec- 
tion to  telephones  and  switchboards  from  damage  by  lightning  discharges  and 
from  heavy   currents  escaping  from   electric   light   and   power   circuits.     It  has 


A  Compact  Marine  Generating  Plant. 

it  is  stated,  have  praised  the  general  design  of  the  apparatus.  The 
dynamo  runs  at  550  r.  p.  m.  It  is  of  the  four-pole  type,  the  armature 
and  commutator  having  a  large  radiating  surface,  which  keeps  the 
temperature  down  to  an  exceedingly  low  degree..  The  engine  and  dy- 
namo base,  including  the  outboard  bearing,  is  one  casting. 


The  Sturtevant   Enclosed  Generating  Sets. 


Enclosed  Direct-Connected  Generator. 


been  severely  tested  under  all  conditions  and  found  to  be  reliable.  The  in- 
strument is  compact  and  very  simple  in  construction.  Owing  to  the  absence 
of  connections  underneath  no  cross-talk  is  possible.  The  metal  parts  are 
mounted  on  a  substantial  porcelain  base,  all  parts  being  indestructible  with 
the  exception  of  the  fuse  links. 

The  carbon  lightning  arrester  used  alone  does  not  afford  proper  protection  to 
telephones  or  switchboards,  neither  does  a  fuse  arrester,  when  used  alone. 
The  combination  of  the  two,  therefore,  should  be  employed  to  secure  im- 
tnunity. 

The  Harvard  Electric  Company  is  prepared  to  furnish  these  arresters  in  any 
desired  quantity. 

A  Direct-Connected  T.arine   Set. 


A  combination  of  engine  and  generator  particularly  suited  for  lo- 
cations subjected  to  dust,  grit  or  moisture,  is  that  shown  in  the  ac- 
companying illustration,  made  by  the  B.  F.  Sturtevant  Company, 
Boston,  Mass.  The  engine  is  of  this  company's  well-known  double- 
upright  type,  consisting  of  two  double-acting,  single-expansion,  short- 
^  stroke  cylinders  placed  close  together  and  connected  to  two  cranks 
set  180  degrees  apart,  with  no  journal  between  the  cranks.  This  gives 
a  very  even  balancing  of  the  reciprocating  action,  which  permits  high 
speeds  without  vibration.  The  steam  is  controlled  by  a  piston  valve 
at  the  fly-wheel  end  of  the  engine  and  driven  through  a  rock-arm  by  a 
double-weight  shaft  governor  in  the  fly-wheel.  Mounted  between  the 
forks  of  the  Y-shaped  bed-plate  and  connected  to  the  engine  by  a 
coupling  is  a  four-pole  generator,  the  enclosing  shell  of  which  is  al- 
most spherical  in  contour.  The  magnetic  circuit  consists  of  a  cast- 
steel  yoke,  ring-bolted  to  which  are  cast-steel  poles  with  cast-iron 
pole  shoes,  holding  the  field  coils  in  place.  The  latter  are  tapered  at 
the  outer  ends  to  make  use  of  all  available  space  for'windings.    The  hemispher- 


The  accompanying  illustration  represents  a  type  of  marine  generating  plant 
which  has  found  considerable  favor  among  the  officers  of  the  Navy  Depart- 
ment, and  has  been  installed  in  some  of  the  smaller  vessels  in  the  navy.  The 
■dynamo  is  a  direct-connected  multipolar  machine  manufactured  by  the  E.  G. 
Bernard  Company,  Troy,  N.  Y.,  and  the  outfit  is  similar  to  the  one  installed  by 
the  Bernard  Company  on  the  United  States  steamer  "Mangrove,"  and  the  one 
more  recently  installed  on  the  United  States  Coast  Survey  steamer  "Blake." 
The  officers  of  the  "Blake,"  it  is  stated,  are  very  much  pleased  with  the  plant, 
which  operates  so  smoothly  that  a  person  standing  10  feet  away  from  the  en- 
gine, when  it  is  running,  can  hear  no  noise  from  it.  In  some  ships  the  vibra- 
tions from  the  generating  plant  are  very  noticeable.  The  E.  G.  Bernard  Com- 
pany has  just  started  the  work  of  installing  a  similar  plant  on  the  coast  survey 
steamer  "Pathfinder,"  which  the  Government  is  building  to  send  to  Alaska  to 
«urvey  the  coast  of  that  far-away  territory. 

These  two  plants  are  thoroughly  up  to  date  in  design,  and  are  complete   in 
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Sectional  Views  of  the  Genekator. 

ical  enclosing  shells  are  of  cast-iron,  provided  at  the  commutator  end  with  two 
doors  hinged  near  the  outboard  bearing,  giving  a  wide  opening  for  inspection 
and  attention. 
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J^inancial  lIntelltGence> 

THE  BOSTON  ELECTRIC  LIGHT  COMPANY,  Boston,  Mass.,  has  de- 
clared a  quarterly  dividend  of  $1.50  per  share,  payable  on  January  14  next. 

THE  AMERICAN  BELL  TELEPHONE  COMPANY  has  declared  a  quar- 
terly dividend  of  3  per  cent,  and  an  extra  dividend  of  1V2  per  cent.,  payable  on 
January   16. 

THE  CONSOLIDATION  OF  ELECTRIC  LIGHT  INTERESTS.-The 
Boston  "News  Bureau"  states  that  it  learns  upon  unquestioned  authority  that 
the  New  York  Gas,  Electric  Light,  Heat  &  Power  Company  has  secured  con- 
trol of  the  Edison  Electric  Illuminating  Company,  of  New  York.  The  stock  of 
the  Edison  company,  it  is  stated,  will  be  taken  in  on  a  basis  of  about  210  in 
exchange  for  a  4  per  cent.  bond.  The  issue  of  bonds  has  been  underwritten 
and  will  be  offered  to  the  public  within  the  next  fortnight.  The  subscription 
price,  it  is  stated,  has  not  yet  been  determined,  but  will  not  be  under  par. 
This  will  insure  something  more  than  8  per  cent,  on  the  Edison  stock. 


Special  Corregponbence- 

New  York  Notes. 


"EDUCATION  OF  ELECTRICAL  APPRENTICES  AND  JOURNEY- 
MEN" was  the  title  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers  by  Mr.  Arthur  A.  Hamerschlag  on  Wednesday  evening,  December 
28.    The  subject  was  illustrated  by  lantern  slides. 

TO  FU.MIGATE  STREET  CARS.— Col.  M.  C.  Murphy,  president  of  the 
Board  of  Health,  has  requested  the  Sanitary  Department  of  the  board  to  re- 
quest the  presidents  of  the  street  surface  and  elevated  railways  in  all  the  bor- 
oughs of  the  city  to  fumigate  the  mats,  rugs,  etc.,  on  their  cars,  and  otherwise 
put  the  vehicles  in  such  a  condition  that  they  will  not  be  dangerous  to  public 
health.  Col.  Murphy  was  impelled  to  give  this  order  on  the  strength  of  the 
report  of  several  officers  of  the  board,  who  became  convinced  that  many  per- 
sons contracted  the  grip  in  the  street  cars. 

INSPECTING  ELECTRICAL  WIRING.— Deputy  Commissioner  Walton, 
of  the  Department  of  Public  Buildings,  Lighting  and  Supplies,  has  sent  no- 
tices to  all  electrical  contractors  and  electrical  companies  in  Greater  New  York 
\'j  the  effect  that  before  beginning  work  on  any  electrical  installation  in  the 
r.orough  of  Brooklyn  they  should  apply  for  certificates  on  forms  provided  for 
the  purpose.  Whenever  work  of  this  sort  is  found  after  inspection  to  be  satis- 
factory, certificates  covering  the  same  are  issued.  Electric  lighting  companies 
have  been  requested  not  to  make  and  not  to  permit  to  be  made  connection 
■ith  any  electric  wiring  or  fixture  for  which  the  contractor  does  not  produce  a 
certificate  from  the  department. 

A  RAILWAY  "KICKING  MACHINE."— It  would  be  strange  indeed  to 
find  a  street  railway  that  could  satisfy  everybody  that  travels  on  its  lines. 
Every  well  or  poorly-regulated  street  railway  has  a  complaint  department,  and 
in  the  case  of  the  Metropolitan  Street  Railway  Company,  of  this  city,  it  is 
called  by  the  employees  the  "kicking  machine."  Some  statistics  of  this  bureau 
of  the  Metropolitan  company  show  that  one  passenger  out  of  every  60,000  makes 
;i  "kick"  about  something.  As  the  road  carries  an  average  of  600,000  passen- 
Ker»  a  day,  an  average  of  ten  complaints  is  received,  copied,  filed,  indexed,  in- 
vejtigalcd  and  reported  upon  each  day  in  the  year.  It  is  further  found  that  97 
per  cent,  of  the  written  complaints  arc  wholly  unintelligible,  and  that  50  per 
cent,  are  couched  in  inflammatory  and  profane  language.  A  large  proportion  of 
the  complainn  fail  to  give  the  number  of  the  car  or  the  conductor,  or  even 
•^»  line  on  which  the  alleged  indignity  was  suffered.  Women  arc  much  more 
■  vc  "kickers"  than  men,  and  generally  give  more  ample  details  conccrn- 

fi;-  •;  e  time,  place,  car,  conductor's  number,  etc.  The  largest  number  of  com- 
plainly  tpecify  the  failure  of  cars  to  stop  tor  the  complainants. 

AUTO.MOBILE  .STAGF_S  ON  FIFTH  AVENUE.— It  is  reported  that  the 
Fifth  Avenue  Staife  Company  has  been  purchaned  by  President  Albert  J.  Elias, 
Henry  Hart  and  Edward  Laulcrbach,  of  the  Third  Avenue  Kailroad  Company, 
and  that  thete  gentlemen  intend  to  institute  radical  improvements  in  the  ser- 
vice on  Ihii  line.  Mr.  Laulerh.ich  i>  reported  to  have  said  thai  si.iges  run  by 
electricity  t  t  air  will  he  substituted  for  the  lumbering  vehicles  now 

in    u^r.    Tr  the    Fifth    Avenue    stage   line    to   all    the    lines   of    the 

7l,if,)    A    ,  ,  V  1,  „,    r.-.n    be   arranged.    The   itaRC   line   at    present 

,i,n»  '  ih  to   nieecker  Street,  and  it  has  the  right 

„|   ,,-  /to   Cnnal   Street,  and   along   Canal    Street 

«o  the  North  Kiver,  thui  cnablmK  the  vehicles  to  reach  the  Desbrosset  Street 
Vrrrr-  I'  !•  '•1"^  ih»'  th"-  Third  Avrnue  Railroad  Company  hopes  to  get  a 
(  iir  entire  length  of  Filth  Avenue.    Thi« 

on  One  Ihmdrrd  and  Twenly-filth 
'I  %..ri  .11.  .iiir  rnr.bile  •y«tcm«  ore  now  actively  en- 
n  the  Third  Avenue  people  the  advantages  ol  their  re- 


Southern    Notes. 
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Power  Company  expressed  their  approval  of  the  measure,  and  also  expressed 
entire  willingness  that  Congress  should  give  the  commissioners  full  discretion 
in   the  matter. 

A  NEW  ELECTRICAL  ENTERPRISE  FOR  RICHMOND.— The  Rich- 
mond, Va.,  Council  passed  an  ordinance  on  December  23  granting  fran- 
chises to  the  Virginia  Electrical  Railway  &  Development  Company.  This 
opens  the  way  for  the  establishment  of  one  of  the  most  important  enter- 
prises inaugurated  in  Richmond  in  recent  years.  The  company,  composed 
mainly  of  Richmond  and  Baltimore  men,  has  ample  capital,  and  proposes  to 
go  into  the  electrical  business  on  an  extensive  scale.  The  plant  will  be  lo- 
cated on  a  part  of  the  Haxall  Hills  site,  with  a  river  front  of  a  thousand  or 
more  yards.  The  electric  company  will  use  the  water  power  of  James  River 
for  the  distribution  of  electric  power,  and  conditional  contracts  have  been 
made  by  a  number  of  the  largest  manufacturing  concerns  here.  Plans  for  the 
buildings,  which,  with  machinery,  will  cost  $300,000,  have  already  been 
adopted. 


Buffalo  and  Niagara  Falls  Notes. 


THE  ELECTROPATHY  COMPANY,  of  Buffalo,  has  been  incorporated, 
the  directors  being  Alfred  C.  Scheu,  Ellen  Rodgers  and  Elbert  Rodgers.  The 
company  will  engage  in  the  manufacture  of  electrical  apparatus. 

DEMAND  FOR  THE  TELEPHOTOS.— The  works  of  the  Boughton  Tele- 
photos  Company,  in  Buffalo,  have  received  a  Government  order  for  ten  new 
sets  of  this  electrical  signal  apparatus.  A  letter  from  Commodore  Marix  states 
that  the  apparatus  was  found  very  efficient  during  the  war. 

THE  BUFFALO  FIRE  DEPARTMENT  is  contemplating  the  changing 
over  of  its  electric  generating  apparatus  from  primary  cells  to  storage  battery, 
but  no  decision  has  been  reached  as  to  the  system  to  use.  The  work  may  be 
deferred  till   the  headquarters   building  has  been  remodeled. 

NIAGARA  POWER  IN  BUFFALO.— The  Buffalo  General  Electric  Com- 
pany has  so  far  shut  off  about  looo  horse-power  from  the  local  plants  and 
switched  on  Niagara  power.  The  work  has  been  carried  on  with  great  care,  so 
that  no  outward  evidence  of  the  change  has  made  its  appearance. 

NI.\GARA  POWER  FOR  A  STEEL  COMPANY.— The  latest  negotiations 
for  power  at  Niagara  is  with  a  steel  company  that  proposes  to  locate  some- 
where in  the  vicinity  of  the  power  house.  As  yet  the  proposals  have  not  been 
carried  far  enough  to  warrant  the  company  in  giving  out  direct  information 
in  regard  to  it. 

THE  CANADIAN  POWER  FRANCHISE.— The  Niagara  Falls  Power  Com- 
pany has  won  its  case  in  court  at  Toronto  against  the  people  on  that  side  of  the 
line  who  were  trying  to  obtain  an  annulment  of  the  exclusive  grant  given  to 
that  company  some  years  ago  for  the  development  of  power  from  the  falls.  It 
does  not  appear  that  the  opposition  was  in  very  active  existence,  for  no  move 
has  ever  been  made  to  do  any  work.  Plans  were  drawn  and  a  good  deal  of  talk- 
ing was  done.  All  that  the  Canadians  are  supposed  to  have  undertaken  was 
either  to  spur  the  company  on  or  to  drive  it  away,  so  that  a  new  franchise  could 
be  obtained  for  sale  to  outside  parties.  The  company  set  forth  that  for  certain 
reasons  beyond  its  control  it  was  unable  to  develop  the  required  25.000  horse- 
power within  the  time  specified.  How  long  an  extension  was  granted  is  not  re- 
ported. 


Chicago  Notes. 

MR.  M.  B.  WHEELER,  secretary  and  treasurer  of  the  M.  B.  Wheeler  Elec- 
tric Company,  Grand  Rapids,  Mich.,  paid  a  visit  to  Chicago  last  week  on 
his  w.iy  home  from  an  extended  trip  through  the  South.  Mr.  Wheeler, 
while  in  Chicago,  closed  several  large  and  important  deals  in  connection  with 
the  enlargement  of  his  company's  business. 

WIRELESS  TELEGRAPHY  BEFORE  THE  CHICAGO  ELECTRICAL 
ASSOCIATION.— At  the  regular  meeting  of  the  Chicago  Electrical  Associa- 
tion on  December  16  Mr.  Arthur  Vaughan  Abbott,  chief  engineer  of  the  Chi- 
cago Telephone  Company,  delivered  a  lecture  on  "Wireless  Telegraphy."  Ili-i 
practical  demonstrations  with  working  apparatus  were  enthusiastically  received 
by  a  large  audience.  Mr.  Abbott  has  been  experimenting  and  developing  his 
apparatus  during  Iho  p.nt  year,  and  now  he  has  cslnblishcd  coninuinicnlion  be- 
tween his  office  and  residence,  1  miles  distant.  In  the  lecture  llie  principles  im- 
derlying  wireless  telegraphy  were  fully  explained,  with  due  credit  given  to 
Hertz,  and  other  pioneers  and  later  investigators,  including  Marconi.  After  the 
lecture  the  annual  election  ol  olTiccrs  was  held,  with  the  following  result: 
President,  Thomas  G.  Grier;  vice-president,  J.  M.  Hollister;  treasurer,  Harold 
Almerl;  secretary,  CInyd  Marshall;  directors,  F.  S.  Hickok,  K.  W.  Jewell  and 
Ilayward  Cochrane.    The  secretary's  address  is   1310  Monon   Building. 

Indiana  Notes. 


MUNiriPAT,  MGHTING  PLANT  IN  GUEENFIELD.- The  electric  light 
plant  at  Greenfield  has  been  transit rred  to  municipal  ownership  hy  that  city. 
Congresiman  Henry  wa»  the  principal  atockholdcr.  The  consideration  was  $16,- 
000. 

GRANT  OF  Hrr.lIT  OFWAV.— The  Cnmmlssloners  of  Drnrhorn  County 
have  Rranird  a  rlithlnlwny  to  ihe  Cincinnati,  Lawrenceliurg  di  Aurora  Elrrlrlc 
line  ncrnsi  the  cnunly.  Under  the  grant  eleclric  cars  mii»l  lie  running  hy  No- 
vember  I,   l(ki». 

AiniCt.KS  OF  INCOUrORATION  have  been  filed  by  the  Pulni.m  Cnunly 
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Telephone  Company,  of  Green  Castle,  with  a  capital  stock  of  $10,000,  to  operate 
a  plant  and  line  in  Putnam,  Parke,  Clay,  Hendricks  and  Morgan  Counties. 
The  board  of  directors  is  composed  ol  F.  C.  Gilmore,  C.  C.  Hart  and  Jesse 
Richardson. 

THE  BUILDING  OF  AN  ELECTRIC  line  from  Hartford  City  to  Franklin, 
thence  to  Lapel,  Perkinsville  and  Indianapolis,  is  now  assured,  the  several 
townships  along  the  proposed  route  having  pledged  the  required  aid.  The  cit- 
izens along  the  proposed  line  are  jubilant  over  the  prospects  and  rights-of-way 
are  readily  secured. 

AFTER  A  FIFTY-YEAR  RAILWAY  FRANCHISE.— Terre  Haute  capital- 
ists are  interested  in  a  project  and  have  asked  for  a  fifty-year  franchise  for  an 
electric  line  from  Terre  Haute  to  Mattoon,  Charleston  and  Paris,  III.  The  lat- 
ter city  has  no  street-car  line,  and  the  establishment  of  a  local  plant  in  connec- 
tion with  the  line  would  be  easily  accomplished. 

MAN  AND  WIFE  GET  A  TELEPHONE  FRANCHISE.— Wm.  N.  Turner 
and  his  wife,  Emma  B.  Turner,  have  been  granted  a  telephone  franchise  by 
the  Common  Council  of  North  Vernon.  Long-distance  connection  will  be 
made.  Business  houses  are  to  be  charged  $1.50,  and  residences  $1  a  month.  Mr. 
and  Mrs.  Turner  are  being  commended  for  their  enterprise. 

A  NEW  ELECTRIC  R.\ILW AY.— Preliminary  steps  have  been  taken  to 
build  an  electric  line  from  Garrett,  DeKalb  County,  to  Auburn  Junction,  and 
thence  to  Ashley  and  Hudson.  The  project  is  meeting  with  opposition  by  busi- 
ness men  in  small  towns  through  which  the  line  passes,  on  the  ground  that 
people  would  have  an  opportunity  to  go  to  the  larger  towns  to  do  their  trading. 


Wisconsin  Notes. 


A  NEW  PLANT  FOR  CHIPPEWA.— The  Chippewa  Valley  Electric  Rail- 
way Company,  of  Eau  Claire,  v/ill  put  in  a  plant  of  its  own,  and  will  bid  on 
the  city   lighting. 

TO  REPEAL  AN  ELECTRIC  RAILWAY  FRANCHISE.— An  ordinance 
has  been  introduced  in  the  Milwaukee  Common  Council  repealing  the  fran- 
chise of  the  Waukesha-Milwaukee  Street  Railway  Company,  obtained  some 
time  ago  through  the  efforts  of  John  W.  Wagner,  but  which  has  never  been 
used. 

ELECTRIC  RAILWAY  FRANCHISE  IN  KENOSHA.— John  W.  Wag- 
ner, the  attorney,  who  obtained  a  street  railway  franchise  from  the  Milwau- 
kee Council  a  few  years  ago  and  never  made  any  practical  use  of  it,  has, 
in  behalf  of  the  Kenosha  Traction  Company,  applied  for  one  from  the  city 
of  Kenosha.  A.  C.  Frost  and  Geo.  H.  Ball  are  building  an  electric  line  from 
Waukegan  to  Evanston,  and  Mr.  Wagner  proposes  to  build  a  line  through 
Kenosha  and  a  connecting  link  between  that  city  and  Waukegan.  If  he  ob- 
tains the  franchise  and  the  line  is  built  there  will  be  a  through  line  of  elec- 
tric cars  from  Milwaukee  to  Evanston.  Mr.  Wagner  declines  to  state  who 
is  back   of   him   financially. 

INJUNCTION  AGAINST  THE  DISPOSITION  OF  STOCK.— Edward  E. 
Wagner  has  begun  a  suit  against  William  J.  Austin  and  the  Milwaukee  Rail 
Joint  &  Welding  Company,  and  asks  for  an  injunction  restraining  Mr. 
Austin  from  taking  any  action  that  will  interfere  with  the  work  of  tfie  com- 
pany. It  is  alleged  that  a  patent  rail- welding  process  of  Mr.  Austin's  was 
taken  up  by  the  company  under  a  contract  by  which  Mr.  Austin  '  was  to 
receive  certain  sums.  Mr.  Wagner,  who  secured  a  third  of  Mr.  Austin's  in- 
terest, alleges  that  if  Mr.  Austin  were  allowed  to  dispose  of  his  alleged  rights 
on  the  ground  that  certain  portions^  of  the  transfer  agreement  had  been 
violated  the  company  would  suffer  loss. 

St.  Louis  Notes. 


THE  STREET  LIGHTING  MATTER.— The  Lighting  Committee  of  the 
Board  of  Public  Improvements  is  considering  the  question  of  not  naming  in 
the  next  bill  any  particular  method  of  lighting  the  streets.  The  amount  of 
light  is  to  be  specified  in  candle-power,  and  the  constructor  is  to  be  allowed  to 
use  any  method  of  light  he  selects    provided  he  supplies  the  required  amount. 

ANOTHER  ROAD  SOLD  TO  THE  HAMILTON  SYNDICATE.-It  is 
reported  that  the  franchise  of  the  Wellston,  Creve  Cceur  Lake  &  St.  Charles 
Railroad  Company  has  been  purchased  by  the  Hamilton  Syndicate  through 
Charles  F.  Orthwein,  and  it  is  to  extend  the  Easton  American  line  over  the 
St.  Charles  road  to  the  Missouri  River,  where  a  bridge  will  be  built  to  St. 
Charles. 

NEW  ELECTRIC  ROAD. — Work  commenced  Wednesday  on  the  new  rail- 
way line  of  the  Fenton  &  Southwestern  Railway  Company  connecting  the  town 
of  Fenton,  St.  Louis  County,  with  St.  Louis.  The  McCoy  Construction  Com- 
pany is  building  it,  and  announces  that  the  line  will  be  ready  for  operation  by 
May  I,  1899.  The  road  will  be  28  miles  long  and  run  through  one  of  the  most 
prosperous  portions  of  St.  Louis  County.  The  stockholders  are  said  to  be 
largely  prosperous  St.  Louis  County  farmers.  Besides  carrying  passengers  the 
road  will  make  a  specialty  of  fast  freight  cars,  which  will  bring  fruit  and  prod- 
uce to  the  St.   Louis  market. 


Pacific  Coast  Notes. 


TPIE  COLUMBIA  &  NORTHERN  TELEPHONE  &  TELEGR.\PH 
COMP.\NY,  of  Colville,  Wash.,  was  recently  incorporated,  with  a  capital 
stock  of  $15,000. 

THE  SAN  PABLO  AVENUE  cable  road,  Oakland.  Cal.,  which  is  owned 
by  the  Southern  Pacific  R.iilroad  Company,  will  soon  be  changed  over  to  an 
electric  line.  The  foundations  have  been  laid  for  the  enlargement  of  the 
Temcscal  power  station,  which  is  necessitated  by  the  change.  The  new  line 
will  connect  with  the  end  of  the  Telegraph  Avenue  line,  running  via  Uni- 
versity Avenue.  It  is  said  that  an  electric  branch  line  will  be  constructed  on 
Park  Avenue  to  the  Oakland  race  track. 

THE  LOW-WATER  DIFFICULTIES  RELTEVED.-Tlic  recent  rains  in 
California  have  been  of  great  advantage  to   the  water-power  electric  transmis- 


sions of  the  State.  The  Sacramento  Electric,  Gas  &  Railway  Company,  which 
some  months  ago  suffered  from  the  unprecedentedly  low  stage  of  the  Ameri- 
can River  near  its  generating  station  in  Folsom  with  water,  soon  made  ar- 
rangements to  fill  nearly  all  of  its  contracts.  A  large  steam  plant  which 
was  provided  for  in  the  original  plans  was  finished  in  time  to  take  care  of 
a  large  part  of  the  load  while  affected  by  the  shortage  of  water.  At  no  time 
were  the  patrons  of  the  company  seriously  inconvenienced  for  any  great 
length  of  time.  The  Fresno  plant,  which,  also,  is  operated  with  General  Elec- 
tric apparatus,  soon  recovered  to  a  great  extent  from  the  effects  of  the 
drouth. 


Canadian  Notes. 


MR.  WALLABERG,  of  Montreal,  has  been  in  Ottawa  negotiating  with  the 
Canada  Atlantic  Railway  Company  to  have  the  new  shops  of  the  company 
which  it  is  about  to  erect  at  Ottawa  fitted  up  in  a  modern  manner  and  similar 
to  the  shops  recently  completed  at  Sherbrooke,  Que.  There  the  power  is  sup- 
plied by  electric  motors.  The  Buffalo  Forge  Company's  system  of  fans  has- 
been  adopted  for  heating  purposes. 

THE  METROPOLITAN  ELECTRIC  LIGHT  COMPANY,  of  Ottawa,  is 
now  an  incorporated  body.  Letters  patent  have  been  issued  to  the  company, 
and  extensive  operations  will  begin  at  once  to  promote  the  building  of  the 
lighting  plant.  The  canal  for  the  development  of  the  water  power  to  be  util- 
ized will  be  iSo  feet  wide,  9  feet  deep  and  2000  feet  long.  The  reservoir  will  ex- 
tend up  the  Idke  for  a  distance  of  30  miles,  and  will  be  ij^a  to  3  miles  wide 
and  40  feet  from  shore.  The  power  house  will  be  erected  at  the  foot  of  the 
Deschene  Rapids. 

TO  DEVELOP  THE  FENELON  FALLS  WATER  POWER.— For  some 
time  past  the  town  of  Lindsay,  Ont.,  has  been  trying  to  secure  a  'cheap  electric 
power.  Culverwell  &  White-Eraser,  of  Toronto,  undertook  to  form  a  company 
and  transmit  the  power  from  Fenelon  Falls  to  Lindsay,  but  were  unable  to 
make  the  financial  arrangements  necessary  to  the  undertaking.  The  matter 
has  now  been  taken  up  by  some  of  the  citizens  of  Lindsay.  An  electrical  ex- 
pert is  to  be  employed  to  look  into  the  subject,  and  if  it  is  endorsed  by  him^ 
the  plan  will  be  carried  through. 


English  Notes. 


ANNUAL  DINNER  OF  THE  INSTITUTION  OF'  ELECTRICAL  EN- 
GINEERS. — Over  250  members  attended  the  annual  dinner  of  the  institution 
at  the  Hotel  Cecil  on  December  7.  After  the  usual  loyal  toasts  had  been 
duly  honored,  the  Attorney-General  proposed  "The  Institution  of  Electrical 
Engineers,"  and  in  the  course  of  his  speech  said  that  the  institution  was  an 
embodiment  of  the  extraordinary  development  of  the  science  of  electrical  en- 
gineering, whose  practical  application  was  contemporaneous  with  the  Vic- 
torian era,  and  concluded  with  a  tribute  of  praise  to  the  President,  Mr.  J. 
W.  Swan.  In  returning  thanks,  Mr.  Swan  stated  that  the  electrical  under- 
takings due  to  British  capital  had  absorbed  close  on  100  millions  sterling. 
The  number  of  miles  of  electric  railway  and  tramway  in  the  world  could  be 
counted  by  thousands,  the  horse-power  transformed  into  electric  power 
by  hundred  of  thousands,  the  miles  of  telephone  and  telegraph  lines 
by  millions  and  the  incandescent  lamps  by  tens  of  millions.  "The 
Navy,  Army  and  Reserve  Forces"  was  proposed  by  the  President  and  replied 
to  by  Admiral  Sir  W.  J.  L.  Wharton,  Gen.  Sir  Richard  Harrison  and  Mr.  R. 
E.  B.  Crompton.  the  latter  as  commanding  officer  of  the  Electrical  Engineers 
Volunteers.  This  corps  could,  said  Mr.  Crompton,  fill  its  ranks  to-morrow, 
but  its  care  must  be  to  fill  them  with  the  right  men.  Mr.  Crompton  also  al- 
luded to  the  repulse  of  an  attack,  on  Tesla's  principle,  in  the  upper  regions  of 
the  atmosphere;  in  fact,  Tesla's  latest  journalistic  sensations  afforded  material 
for  joke  in  nearly  all  the  speeches. 

OVERLOADED  ELECTRIC  LIGHT  PLANTS.— The  rapid  increase  to 
the  number  of  connections  to  the  electric  lighting  networks  in  our  large 
towns,  taken  in  conjunction  with  the  rush  of  orders  during  the  past  two 
years  on  manufacturers  of  electrical  plants,  has  resulted  this  winter  in  a  most 
serious  overloading  and  consequent  drop  of  pressure  in  many  districts.  In 
Edinburgh  a  circular  from  the  corporation  electricity  works  had  to  be  sent 
out  to  all  consumers,  asking  them  to  use  as  little  light  as  possible  during  the 
hours  of  heaviest  load,  as,  owing  to  the  contractors  having  failed  to  deliver 
the  necessary  machinery,  the  plant  was  considerably  overloaded,  and  pressure 
could  not  be  kept  up  during  certain  hours  of  the  evening.  By  strenuous  exer- 
tion on  the  part  of  the  engineer  and  his  staff  temporary  arrangements  have 
been  made  by  which  the  pressure  has  now  reached  its  normal  value  at  Edin- 
burgh. At  Manchester,  however,  some  of  the  plant  which  was  ordered  as 
long  ago  as  October,  1897  (during  the  engineering  strike)  is  not  yet  running. 
Relying  on  the  assurances  of  the  contractors  that  the  plant  would  be  de- 
livered by  the  end  of  the  summer,  a  very  large  number  of  consumers  were 
connected  to  the  mains  this  year,  with  the  result  that  during  the  last  fort- 
night the  pressure  has  at  times  dropped  from  100  to  87  volts.  Glasgow  is  in 
a  similar  predicament,  through  delay  in  erecting  a  new  generating  station 
there.  Here  the  course  has  been  adopted  of  only  connecting  new  consumers 
on  the  understanding  that  the  supply  to  them  might  have  to  be  discontinued, 
so  that  a  serious  lowering  in  the  pressure  has  been  avoided  in  that  town. 
Last,  but  not  least,  during  the  last  few  days  in  the  city  of  London  the  pres- 
sure has  occasionally  dropped  to  a  very  low  value  between  4  and  5  in  the 
afternoon  and  during  fogs,  the  lowest  recorded  being  85  volts.  Here  the 
cause  is  the  non-delivery  of  steam  pipes,  which  have  been  on  order  since  last 
August.  Sufficient  machinery  is  in  place  and  running,  but  only  two  out  of 
five  boilers  recently  erected  can  be  used,  and  consequently  the  steam  pressure 
could  not  be  maintained  at  times  of  full  load. 

ELECTRIC  LIGHTING  IN  THE  CITY  OF  LONDON— A  libel  action 
brought  by  Sir  Joseph  Savory  against  the  proprietors  of  a  paper  called  "Lon- 
don" has  aroused  considerable  interest  in  the  electrical  world.  It  will  be  re- 
membered that  when  the  electric  lighting  of  the  city  of  London  was  first  de- 
cided on,  the  city  was  divided  into  three  districts,  and  contracts  were 
awarded    to    the    Brush    Electrical    Engineering    Company    for    two    of    these 
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districts,  and  to  Messrs.  Lang,  Wharton  &  Down  for  the  third.  This  h.ip- 
pened  to  be  just  about  the  time  of  the  Baring  crisis,  and  the  contractors 
found  it  extremely  difficult  to  obtain  the  large  capital  necessary  to  under- 
take a  work  of  this  description.  There  was,  in  consequence,  danger  of  the 
provisional  orders  lapsing,  owing  to  the  work  not  having  been  commenced, 
when  a  group  of  financiers  calling  themselves  the  City  of  London  Pioneer 
Company  bought  the  contracts  and  the  provisional  orders  from  the  firms 
in  question,  and  succeeded  in  floating  the  City  of  London  Electric  Lighting 
Company,  which  at  present  provides  the  city  with  both  public  and  private 
lighting.  The  result  of  this  deal  was,  of  course,  considerable  profit  to  the 
Pioneer  Company  and  its  promoters,  which,  in  spite  of  the  financial  risk  in- 
curred, some  people  considered  to  be  excessive.  Sir  Joseph  Savory,  who 
was  then  Lord  Mayor,  and,  in  consequence,  ex-officio  Chairman  of  the  Com- 
missioners of  Sewers,  who  awarded  the  contracts  for  electric  lighting,  had 
a  considerable  interest  in  the  Pioneer  Company,  and  an  article  in  "London," 
published  last  June,  commented  adversely  upon  the  part  Sir  Joseph  had  then 
taken,  referring  to  the  transaction  as  very  discreditable,  and  combining  the 
characteristics  of  Hooleyism  and  Tammanyism.  It  was,  stated  the  article, 
one  of  the  worst  jobs  which  had  tarnished  the  municipal  history  of  London. 
Sir  Joseph  Savory  naturally  brought  a  libel  action  against  the  paper,  but  as  a 
result  it  was  declared  that  the  facts  stated  were  true,  and  that  the  comment 
was  made  in  good  faith  and  without  personal  malice.  Mr.  Justice  Day,  in 
summing  up,  stated  that  while  there  was  no  reason  to  think  that  Sir  Joseph 
Savory  had  not  acted  in  an  honorable  manner,  yet  there  was  no  doubt  that 
he  had  been  extremely  indiscreet.  This  action  is  of  special  interest  at  the 
present  time,  as  no  less  than  three  companies  who  are  lighting  other  parts  of 
London,  viz.,  the  Metropolitan  Electric  Supply  Company,  the  Charing  Cross 
&  Strand  Electricity  Supply  Corporation  and  the  Smithfield  Markets  Elec- 
tric Supply  Company,  have  applied  to  the  Corporation  of  London  for  the 
necessary  permission  to  enable  them  to  acquire  provisional  orders,  and  it 
has  been  refused.  The  agreement,  in  fact,  between  the  city  authorities  and 
the  City  of  London  Company  makes  the  refusal  necessary  until  191 1.  The 
Charing  Cross  &  Strand  Electricity  Corporation  are,  in  the  meantime,  circu- 
lating an  enormous  petition  of  ratepayers  in  favor  of  consent  being  given 
to  their  desired  provisional  order,  this  petition  having  been  signed  by  5,000 
ratepayers,  and  the  final  result  of  the  movement  is  being  awaited  with  in- 
terest.   

French  Notes. 


SAD  DEATH  OF  M.  DE  MERITENS.— Another  name  has  been  added  to 
the  roll  of  martyred  inventors.  M.  de  Meritens,  well  known  in  Paris  an.d  to 
the  scientific  world  by  reason  of  his  numerous  inventions  and  especially  for  his 
apparatus  for  lighthouses,  killed  himself  in  despair  after  the  sale  of  his  furni- 
ture, at  Eragny-Neuville,  near  Pontoise.  The  unfortunate  inventor  fell  into 
want  and  was  without  shelter.  His  wife  committed  suicide  at  the  same  time, 
both  taking  poison.     M.  de  Meritens  was  65  years  of  age  and  his  wife  35. 

MESSAGES  BY  TELEPHONE.— M.  Mongeot,  Under-Secretary  of  State  for 
Posts  and  Telegraphs,  has  matured  a  plan  for  the  extension  of  the  telephone 
service.  This  plan  contemplates  the  notification  of  any  person,  whether  renting 
a  telephone  or  not,  that  some  one  wishes  to  talk  with  him  at  a  given  public 
telephone  booth.  The  message  will  be  carried  to  the  recipient's  house  like  a 
telegram.  Within  a  radius  of  twenty-five  kilometres  the  charge  will  be  5  cents, 
and  must  be  paid  by  the  sender  of  the  message.  The  charge  will  be  increased 
for  any  disunce  over  twenty-five  kilometres,  but  will  in  no  case  exceed  10 
cents.     The  message  will   be  a  regular  form  somewhat  as  follows:   "You  are 

notified  that  Mr.   X,  living  at  ,  requests  that  you   will   come   to  telephone 

booth  No. at o'clock."     Each  message  will  be  numbered  in  the  order  of 

iti  receipt,  and  the  number  will  entitle  the  recipient  to  the  use  of  the  booth  at 
the  time  specified.  It  will  be  possible  to  avail  one's  self  of  this  new  arrange- 
ment only  at  stated  hours  in  the  day. 

THE  EXTINCTION  OF  THE  BULLIER  PATENTS  IN  GERMANY.- 
The  Berlin  patent  office  has  recently  declared  the  Bullicr  German  patent  to 
be  void.  This  patent  was  taken  out  in  1894  by  a  French  chemist,  an  assistant 
of  Profc«»or  Moissan.  on  the  only  known  practical  process  for  making  calcium 
carbide  by  heat  generated  electrically.  This  patent  is  owned  in  Germany  by  a 
company,  which  i»  controlled  by  the  General  Electric  Company,  and  owns  an 
aluminum  manufacturinK  plant  at  Ncuhauscn  and  an  electro-chemical  plant  at 
Bittcrfeld.  Owing  to  the  unwillingness  of  this  company  to  permit  the  manu- 
facture of  calcium  carbide  under  liccnne  this  patent  has  been  a  great  obstacle 
10  the  introduction  of  the  acetylene  light  in  Germany.  The  recent  action  of  the 
patent  office  will  doubtleii  soon  be  followed  by  a  substantial  reduction  in  the 
price  of  calcium  carbide.  This  process  was  invented  in  exactly  the  same  way 
in  America  by  VViI.*on,  who  took  out  patents  in  1884  in  England  and  the 
United  Slates.  But  even  thenc  patents  ncem  shaky,  as  it  has  been  proved  that 
Bofchers,  a  German  scientist,  was  the  first  succcstful  experimenter  in  the 
«!ectro-thermic  production  of  calcium  carbide  nearly  ten  years  previously.  The 
latter  made  no  attempt  to  utilize  his  invention  in  a  commercial  way.  However, 
it  vcems  likely  that  the  imperial  patent  office  was  influenced  by  the  foregoing 
work  in  making  its  decision.  Suit  has  been  brought  in  France  on  the  same 
point,  in  the  intercuts  of  the  French  industries,  by  M.  Raymond  Poincar*.  cx- 
Minister  of  Public  Instruction,  acting  on  behalf  of  the  Sociiti  dcs  Forges 
against  M.  Moisson. 

THE  COST  OF  ELECTRICITY  FOR  LIGHTING.— In  Brussels.  Belgium, 
the  charge  made  for  current  is  la  cents  per  kw-hour.  The  legal  price  is  14 
cent*,  with  a  discount  of  ao  per  cent,  to  consumer*  whose  bills  exceed  $700  per 

year,    A  few  lav^  r    ' -■  •■    hut  the  lighting  companies  do  not 

admit  it.     In  P.*  n-hMtries  are  very  prosperous  and 

the  current  is  w  '  '"  '*'*^  Lyons  Railway  Central  Sta- 

tion, the  price  If  14  cents  prr  kwhour,  subject  to  discounti  ranging  from 
5  to  y>  per  rmr.  The  price  for  city  lighting  is  6  tenia  per  kw-hour.  and  even 
this  low  f  '^^  t'^  some  reductions.    The  company  of  the  Falls  of  the 

Khine    (l<  charges    10    cents    per    kw-hour,    and    makes    diocounts 

reaching  a«  *■>;*'  -'^  ^  ?«»"  c^"*-  Al  AlK.ona  (Belgium)  the  price  per  kw- 
hour  is  90  cents;  at  Brcalau  (Silesia)  18  cents;  at  Frankfort,  18  cents;  at  Ham* 


burg,  Munich,  Nuremberg,  Strasbourg,  14  cents.  These  prices  are  all  subject 
to  discounts.  The  average  price  of  14  cents  per  kw-hour  puts  the  cost  of  a 
lamp  hour  at  0.8  cents.  In  England  the  rates  are  even  better.  At  Birmingham 
the  price  is  14  cents  per  kw-hour;  at  Edinburgh,  12  cents,  and  at  Liverpool 
14  cents.  In  London,  where  gas  is  56  cents  per  100  cubic  feet,  the  cost  of  a 
kw-hour  ranges  between  10  and  16  cents.  At  Manchester  the  price  is  4  cents 
per  kw-hour,  the  lowest  price  known.  In  France  the  cost  of  electric  light  is 
increased  50  per  cent,  by  taxation.  The  best  situated  towns  as  regards  price 
are  Nancy,  where  it  is  12  cents  per  kw-hour,  and  Saint  Etienne,  where  it  is 
14  cents.  At  Havre  16  cents  is  paid  per  kw-hour;  other  towns  have  to  pay 
22  cents  and  24  cents  per  kw-hour. 

ELECTRICAL  *'HYDR.\NTS"  FOR  AUTOMOBILES.— A  commission  se- 
lected  from  the  Electrical  Industries  Association,  the  Engineers'  Club,  the 
Automobile  Club  and  the  Electrical  Manufacturers'  Association  has  drawn 
up  a  set  of  specifications  to  govern  a  competition  for  a  prize  of  $80,  to  be 
awarded  to  the  designer  of  the  most  satisfactory  electrical  "hydrant,"  or  sup- 
ply box,  from  which  automobiles  may  be  recharged.  Each  person  desiring  to 
enter  the  competitions  must  send  his  apparatus,  accompanied  by  a  full  descrip- 
tion, to  the  "President  du  Syndicat  Professionel  des  Industries  Electriques, 
Hotel  des  Ingenieurs  Civil,  19  Rue  Blanche,  Paris,  before  March  i,  1899."  The 
apparatus  will  remain  the  property  of  the  designers,  but  the  commission  re- 
serves the  right  to  publish  descriptions  and  to  put  the  hydrants  on  exhibi- 
tion. Neither  the  apparatus  nor  the  accompanying  description  should  bear 
the  name  of  the  inventor,  but  simply  some  distinguishing  mark,  the  name  and 
address  of  the  inventor  being  enclosed  in  a  sealed  paper  sent  with  the  de- 
scription. Requirements:  The  box  itself  must  be  made  for  out-of-town  use,  and 
arranged  so  that  the  contents  will  be  protected  from  the  weather  and  from 
accidental  short  circuiting.  It  must  contain:  First,  a  voltmeter,  with  pole 
changer,  to  read  the  voltage  and  polarity  of  both  supply  terminals  and  battery; 
second,  a  wattmeter ;  third,  a  rheostat  and  double  pole  switch ;  fourth,  uni- 
versal supply  terminals,  with  cables  having  two  conductors  (each  conductor 
must  have  the  same  kind  of  junction  piece  on  each  end,  but  the  junction  pieces 
of  the  two  conductors  must  differ);  fifth,  everything  connected  with  the  supply 
box  must  be  designed  to  stand  70  to  80  amperes  at  120  volts;  sixth,  the  whole 
box  must  be  designed  as  compactly  as  possible,  and  must  be  perfectly  insulated; 
seventh,  the  selling  price  of  the  entire  outfit  and  of  the  single  terminals  must 
accompany  each  apparatus.  The  designer  may  make  any  additions  he  pleases, 
so  long  as  the  conditions  of  the  competition  are  all  met. 

THE  ELBEUF  ELECTRIC  STREET  RAILWAY  SYSTEM.— The  tram- 
way system  of  Elbeuf,  which  has  recently  been  opened  for  traffic,  is  the  sixth 
railway  to  be  equippped  with  electricity  by  the  General  Tractions  Company. 
Elbeuf  is  one  of  the  chief  manufacturing  towns  of  Normandy.  It  has  numerous 
thread,  cloth  and  woolen  mills  and  novelty  factories.  The  city  is  very  much 
drawn  out,  being  about  four  miles  long  by  one  and  a  half  wide.  The  centre  of 
the  town  is  about  a  mile  and  a  half  from  the  Saint-Aubin  depot.  The  industrial 
activity  forces  the  inhabitants  to  travel  constantly.  Workmen,  factory  hands, 
clerks,  drummers,  dealers  and  consumers  myst  go  from  one  part  of  the  city  to 
another  according  to  the  necessity  of  their  business.  Up  to  the  present  this 
busy  hive  has  been  utterly  without  any  system  of  either  rapid  or  economical 
transit.  The  company  operates  about  six  miles  of  railway  in  two  lines,  one 
running  the  length  01  the  city  and  the  other  running  across  the  city.  The  sys- 
tem is  double  tracked  and  the  two  trolley  wires  are  bonded  together  every  1,500 
feet.  A  feeder  runs  from  the  switchboard  to  the  Rue  des  Traites,  and  feeds  into 
the  trolley  near  Calvary  Square,  where  the  two  lines  cross.  The  feeder  has  a 
figure-8  section  and  is  split  in  the  middle  at  the  end,  each  half  being  soldered 
to  one  of  the  trolley  wires.  The  drop  in  voltage  to  various  parts  of  the  line 
may  be  read  at  the  stations  by  means  of  pilot  wires.  A  return  cable  is  laid  from 
Calvary  Square  back  to  the  station  in  a  trench  filled  with  asphaltum.  This 
cable  is  in  four  strands,  each  strand  being  bonded  to  one  of  the  four  rails. 
On  the  bridge  it  was  necessary  to  make  special  construction  to  secure  good 
insulation.  The  DicKinson  system  of  trolley  suspension  is  used  at  Elbeuf.  The 
great  adaptability  and  superiority  of  this  system  in  tortuous  streets  and  sharp 
turns  often  met  with  in  small  cities  is  well  established.  The  rolling  stock  com- 
prises twelve  motor  cars  and  five  trailer  cars.  Each  car  is  equipped  with  two 
25  horse-power  motors,  and  is  divided  into  first  and  second  class  compartments 
by  a  movable  partition.  There  are  eighteen  second-class  scats  and  six  first,  and 
room  for  ten  more  on  each  platform,  making  a  total  capacity  of  forty-four  pas- 
sengers. 


(General  IFlewe. 


New  Incorporations. 


THE  PINE  DLUFF  ELECTRIC  LU.IIT  &  STREET  RAILWAY  COM. 
I'ANY,  I'rcscolt,  Arii.,  has  been  incorporated. 

THE  LEXINGTON  TELEPHONE  COMTANY,  Lexington,  Tenn.,  has 
been  formed  with  a  capital  stock  of  $aoo,ooo.  The  incorporatora  are  J.  E. 
Meleall,  11.  E.  Gruper,  E.  J.  Timberlokc,  C.  G.  Gathing  and  W.  T.  Watson, 

THE  COLUMHIA  TKLErilONE  COMPANY,  Columbia,  Mo.,  lias  been 
incorporated,  with  a  c.ipital  slock  of  $5<wo.  The  incorpoinmrs  arc  James  A. 
lludii>m,  Julia  A.  Hudson,  Ethel  A.  Hudson,  Macon;  E.  W.  Stephens  and 
A.  W.   McAllister,  Columbia. 

THE  SPKI.N'GFIKLl)  TELEPHONE  COMPANY,  SprinRfield.  Ohio,  has 
filed  articles  of  incorporation  with  the  Secretary  of  State  at  Columbus.  The 
company  is  hacked  by  I.  Ward  I'rey,  Robert  C.  Gotwald,  C.  II.  Pierce,  E.  C. 
Cwynn  and   Robert  Mills.    Capital  stock,  $sOi<xx>' 

THE  COLIMIU'S  CITIZENS'  TELEPHONE  COMPANY,  Columbus, 
Ohio,  has  been  inciirpi>raled  with  a  capital  slock  of  $500,000.  The  incor- 
porators are  II.  D.  Crilchfield,  E.  R.  Sharp,  J.  U.  Haiina,  J.  11.  II"Ke,  1".  A. 
Davis,   W.    A.    Ilardesly  and    II.    A.    Landman. 
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THE  PENNSYLVANIA  TELEGRAPH  &  TELEPHONE  COMPANY, 
Beaver,  Pa.,  has  been  formed  by  Stephen  P.  Stone,  Daniel  H.  Stone  and 
Charles  H.  Stone,  of  Beaver,  and  H.  C.  Patterson,  H.  H.  Patterson  and  James 
P.  Stone,  of  Beaver  Falls,  for  the  purpose  of  consolidating  the  independent 
lines  operating  in  New  Castle,  Youngstown,  Butler,  Erie  and  down  the  Ohio 
River  as  far  as  Wheeling,  including  Hookstown,  East  Liverpool,  Wellsville 
artd  Steubenville. 

THE  INTERUREAN  RAILWAY  COMPANY  has  been  incorporated  at 
Westchester,  Pa.,  for  the  purpose  of  building  an  electric  road  from  Phila- 
delphia to  Lancaster  by  way  of  Williston  Inn,  Westchester,  UnionviUe 
and  Ouarryville  to  Lancaster.  ,The  officers  of  the  company  are  as  follows: 
President  and  general  manager,  Winslow  Mason;  vice-president,  John  A. 
Heaney;  secretary,  M.  E.  Gibson;  treasurer,  H.  E.  Hiles;  chief  engineer, 
W.  T.  Forsythe;  and  the  directors  are  Thomas  Bromley,  H.  W.  Lambirth, 
S.  M.  Hess,  J.  Preston  Thomas,  Dr.  G.  Morris  Philips,  S.  W.  Smith,  M.  E. 
Gibson,  C.  T.  Shields,  William  Garrett,  A.  F.  Johnson,  Charles  O.  Beaumont, 
M.   S.   Way,   I.  G.   Le   Fevre,   W.   Mason  and  W.   M.    Franklin. 


The  Telegraph  and  Telephone. 


TIFFIN,  OHIO.— The  Home  Telephone  Company  has  completed  its  line  to 
Berwick,  McCutchenville  and  New  Riegel  and  until  January  I  will  give  free 
service  to  all  of  its  patrons. 

WASHINGTON,  D.  C— A  bill  has  been  introduced  in  the  House  having  for 
its  object  the  prohibition  of  the  use  of  telegraph  and  telephone  lines  for  the 
purpose  of  lottery  and  horse-race  gambling.  The  bill  was  considered  by  the 
House  Judiciary  Committee  on  December  i6. 

UTICA,  N.  Y.— The  Central  New  York  Telephone  &  Telegraph  Company 
has  purchased  some  property  on  Bleecker  Street,  in  this  city,  on  which  it  pro- 
poses to  erect  a  steel-frame  building  six  or  seven  stories  high.  The  new  struc- 
ture will  be  mostly  occupied  by  the  exchange  and  offices  of  the  company- 

OMAHA,  NEB.— The  Iowa  Telephone  Company  has  had  a  large  force  of 
men  at  work  on  the  new  private  telephone  of  the  Cudahy  Packing  Company 
between  Sioux  City  and  Omaha,  which  is  now  in  operation.  General  Manager 
Frazee  said  this  new  service  would  be  of  great  advantage  to  the  company. 

GREENVILLE,  PA. — A  deal  has  been  consummated  whereby  the  independ- 
ent telephone  companies  of  Mercer,  Lawrence,  Butler,  Erie,  Crawford  and 
Beaver  Counties,  in  Pennsylvania,  and  in  Turnbull  County,  in  Ohio,  are  to  be 
interconnected.  The  work  of  making  the  connections  will  be  commenced  at 
once. 

LAKEWOOD,  N.  J.— The  Delaware  &  Atlantic  Telephone  Company  has 
made  application  for  a  franchise  through  the  borough  of  Point  Pleasant.  An 
ordinance  has  been  introduced  and  a  public  hearing  will  be  given  upon  it.  It 
is  said  that  the  proposed  line  will  run  from  Point  Pleasant  to  Lakewood,  Toms 
River,  Mount  Holly  and  Philadelphia. 

PEORIA,  ILL. — The  Central  Union  Telephone  Company  has  decided  upon 
and  will  put  in  force  a  new  schedule  of  rates  for  telephone  service  in  the  city 
of  Peoria.  The  new  schedule  provides  for  a  reduction  of  from  lo  to  33  1-3  per 
cent..  For  distances  of  one  mile  or  less  a  reduction  of  10  per  cent,  is  made, 
and  the  reduction  continues  until  for  two  miles  or  more  the  reduction  is  33  1-3 
per  cent. 

SAN  FRANCISCO,  CAL.— Prof.  Albert  Vandernaillen,  who  has  been  mak- 
ing some  experiments  here  with  wireless  telegraphy,  claims  to  have  achieved 
some  extraordinary  results.  It  is  stated  that  messages  were  transmitted  with 
accuracy,  and  the  sharpness  of  the  characters  on  the  sounder  are  said  to  have 
been  very  good.  At  recent  trials  of  the  apparatus  the  sending  and  receiving 
instruments  were  placed  at  a  distance  of  several  hundred  feet  apart. 

COLUMBIA,  MO. — The  proprietors  of  telephone  exchanges  in  Missouri  met 
at  Glasgow  recently  and  organized  the  Missouri  Independent  Telephone  Asso- 
ciation. About  thirty  exchanges  were  represented.  A  committee  consisting  of 
the  chairman  and  secretary  and  Theo.  Gray,  of  Macon;  E.  D.  Graham,  of  Mex- 
ico, and  D.  F.  Vincent,  of  Slater,  was  appointed  to  report  a  form  of  consti- 
tution and  by-laws  at  the  next  meeting,  to  be  held  in  St.  Louis  December  27. 

LAFAYETTE,  IND.— The  Bell  Telephone  Company  has,  it  is  reported,  been 
endeavoring  for  some  time  to  get  the  control  of  the  Western  Indiana  and  the 
Jasper  County  Telephone  companies,  which  control  a  large  number  of  ex- 
changes and  many  miles  of  toll  lines.  At  a  recent  meeting  the  Bell  proposition 
was  considered  and  rejected,  and  a  twenty-five  year  contract  was  entered  into 
with  the  Lafayette  Independent  Telephone  Company  and  the  new  long-distance 
telephone  company    of  Indianapolis. 

URBANA,  OHIO.— The  Urbana  Telephone  Company  held  its  first  annual 
meeting  and  elected  a  board  of  directors  and  permanent  officers.  The  fol- 
lowing gentlemen  were  elected  members  of  the  board  of  directors:  James  B. 
Johnson,  J.  I.  Blose,  C.  H.  Marvin,  J.  C.  Powers.  D.  B.  McDonald,  J.  H.  E. 
Dimond,  Edwin  M.  S.  Houston,  Ed.  L.  Barber  and  James  Brailey,  Jr.  The 
board  then  organized  by  electing  the  following  officers:  James  B.  Johnson, 
president;  J.  H.  E.  Dimond,  vice-president;  C.  H.  Marvin,  secretary;  John  C. 
Powers,  treasurer.  It  was  decided  to  continue  the  line  to  Westville  as  far  as 
St.  Paris,  and  a  number  of  other  improvements  were  considered.  The  report 
of  the  secretary  showed  that  the  company  had  257  subscribers,  with  prospect  of 
300  by  the  first  of  the  year. 

BOSTON,  MASS.— It  is  stated  that  the  Western  Electric  Telephone  Com- 
pany has  purchased  the  charter  of  the  Standard  Telephone  Company  in  Mis- 
souri, and  is  building  a  system  of  toll  lines  in  that  section  of  the  country  in 
opposition  to  the  Bell  company.  Ex. Governor  Thomas  F.  Crittenden  is  presi- 
dent of  the  new  Standard  Telephone  Company,  and  Charles  Webster  is  vice- 
president  and  general  manager.  The  company's  capital  is  $300,000,  which  is  is- 
sued as  the  lines  arc  built.  Up  to  the  present  time  it  is  stated  that  9R0  miles  of 
lines  have  been  completed  and  material  for  80  additional  miles  is  on  the  ground. 
The  new  company  has  started  to  build  a  trunk  line  from  Kansas  City  to  St. 
Louis,  connecting  independent  exchanges  in  those  cities.  The  construction  is 
similar  to  that  in  the  Northwest,  namely,  3$-!oot  poles  in  cities,  25-foot  poles  in 
the  country,  and  twenty-five  to  thirty  poles  to  the  mile.  Nos.  9  and  10  wire  are 
used  for  the  lines. 


COLUMBUS,  OHIO.— The  Co-operative  Telephone  Company,  of  this  city, 
has  elected  oflicers  and  subscribed  the  necessary  10  per  cent,  of  the  stock,  and 
has  completed  all  preliminaries  to  the  active  work  of  putting  in  the  new  plant  as 
soon  as  the  City  Council  and  Board  of  Public  Works  gives  permission  to  use 
the  streets.  The  following  directors  of  the  company  were  elected:  Captain 
Alfred  E.  Lee,  George  Riddle,  George  D.  Jones,  O.  B.  Summers,  O.  H.  S. 
Eberly,  M.  L.  Boyd,  W.  B.  Childers,  Charles  F.  Galloway,  Moses  B.  Earn- 
hart,  W.  M.  Payne,  Justus  Herrick,  Charles  W.  Grau,  J.  B.  Shook,  J.  F.  Fer- 
gus and  G.  D.  Owens.  After  the  election  of  the  board  of  directors  the  directors 
held  a  meeting  and  elected  the  following  officers:  Geo.  D.  Jones,  president; 
Alfred  E.  Lee,  vice-president;  Frank  H.  Howe,  secretary;  Charles  A.  Spenney, 
treasurer. 

THE  PACIFIC  CABLE  PROJECT.— A  bill  was  introduced  in  the  national 
House  of  Representatives  on  December  20  to  secure  the  construction  and  laying 
of  a  cable  between  the  United  States,  Hawaii,  the  Philippines,  Japan  and  China. 
It  appropriates  a  sufficient  sum  to  provide  a  cable  that  will  carry  at  least  fifteen 
words  a  minute,  and  when  the  cable  is  completed  it  shall  be  turned  over  to  the 
Post  Office  Department  and  operated  as  a  part  of  the  postal  service.  Private 
messages  may  be  transmitted  at  a  rate  to  be  fixed  by  the  Postmaster-General, 
not  exceeding  one  dollar  a  word,  press  messages  to  be  carried  at  half  rates.  All 
receipts  of  the  cable  service  in  excess  of  the  cost  of  operation  shall  be  deposited 
in  the  treasury.  Representative  Corliss,  of  Michigan,  who  introduced  the  bill, 
has  called  the  attention  of  the  Secretary  of  State  to  the  fact  that  the  Scrymser 
concession  for  a  Pacific  cable  will  become  binding,  and  give  the  Pacific  Cable 
Company  exclusive  rights  to  land  cables  on  Hawaiian  soil  for  twenty  years, 
unless  the  department  interferes  before  January  2  next.  Bills  are  now  pending 
in  both  houses  of  Congress  granting  aid  to  the  Pacific  Cable  Company,  which 
now  owns  the  Scrymser  concession. 

Electric  Liqht  and  Power. 


MONCTON,  N.  B.— Extensive  changes  will  probably  be  made  in  the  electric 
light  plant  of  this  town. 

MITCHELL,  ONT.— The  ratepayers  have  defeated  the  by-law  to  raise  $5000 
by  debentures  for  the  purpose  of  improving  the  electric  light  plant. 

BINGHAMTON,  N.  Y.— The  Binghamton  General  Electric  Company  has- 
declared  a  semi-annual  dividend  of  2  per  cent.,  payable  on  January  2  next. 

ACTON,  ONT.— The  ratepayers  have  sanctioned  the  by-law  to  provide  $6000 
for  the  purchase  of  an  electric  light  plant.  Arrangements  will  be  made  imme- 
diately for  the  installation  of  the  plant. 

MUNCIE,  IND.— The  electric  light  plant  power  house,  owned  by  the  city,, 
was  damaged  to  the  extent  of  $3000  by  an  explosion  of  natural  gas  on  December 
16,-  and  Superintendent  William  Warner  probably  fatally  injured. 

SHERBROOKE,  QUE.— The  North  Hatley  Electric  Light  Company  has 
purchased  the  water  power  on  the  Magog  River,  which  it  will  utilize  in  driv- 
ing electric  generators  for  the  purpose  of  supplying  light  and  power  to  this 
city. 

HALIFAX  N  S— The  city  electrician  and  engineer  have  been  instructed 
to  prepare  plans  and  invite  tenders  for  a  city  electric  light  plant.  This  action, 
is  the  result  of  a  report  of  a  special  committee  which  investigated  the  subject 
of  municipal  lighting. 

D\YTON  OHIO.— The  contract  with  the  Dayton  Electric  Light  Company, 
under  which  the  city  is  paying  $100  per  year  for  each  street  light,  expires  on 
November  24,  1899.  The  Independent  Light,  Heat  &  Power  Company  has  been 
organized  for  the  purpose  of  building  and  operating  an  electric  light  Plant  m 
the  city,  and  desires  to  secure  a  franchise  so  that  it  may  be  in  position  to  bid 
for  the  city  lighting  when  the  present  contract  expires. 

CANANDAIGUA  N.  Y.— On  October  7  last  M"--  ^I-  D.  Hunger  applied 
to  the  Board  of  Trustees  of  Canandaigua  for  an  electric  lighting  franchise. 
After  careful  consideration  of  the  subject  the  trustees  declined  to  grant  the 
petition  on  the  ground  that  the  present  company,  the  Canandaigua  Elec- 
tric Light  &  Railroad  Company,  was  giving  good  service,  and  that  it  was 
not  for  the  best  interests  of  Canandaigua  to  give  another  franchise. 

BRIDGEPORT,  CONN.— The  Housatonic  Power  Company  has  given  notice 
that  it  will  petition  the  General  Assembly  for  an  amendment  to  its  charter  giv- 
ing it  the  right  to  build  a  dam  across  the  Housatonic  River  between  the  towns 
of  Bridgewater  and  Brookfield,  at  or  near  the  village  of  Southv.lle,  and  the 
right  to  conduct  electricity  from  New  Haven  County  to  points  within  Hartford 
County  It  is  the  intention  of  the  company  to  obtain  power  from  the  water- 
fall to  be  created  by  the  construction  of  one  or  more  dams  for  the  purpose  of 
generating  electricity. 

The  Electric  Railway. 


CINCINN'VTI.  OHIO.— A  stock  company  was  organized  here,  with  a  capital 
of  $500,000,  to  build  an  electric  road  from  Cincinnati  to  Lebanon,  a  distance  of 
25  miles.  ^ 

BOSTON  PA— The  Easton.  Palmer  &  Bethlehem  Electric  Railway  Company 
will' carry  in'ail  between  Easton  and  Bethlehem  and  the  intervening  towns  along 
its  road.    There  will  be  two  dispatches  each  way  daily  except  Sunday. 

PERKASIE,  PA.— The  Borough  Council  of  Perkasic  has  passed  an  ordin.-ince 
giviilg  the  right-of-way  in  the  town  to  the  Inland  Traction  Company,  which 
proposes  to  construct  a  trolley  line  from  Pcrkasie  to  Lansdale.  The  company 
must  give  a  bond  of  $10,000  to  complete  the  line  within  a  year. 

CINCINNATI,  OHIO.— The  Cincinnati  Street  Railway  Company  is  prepar- 
ing to  adopt  improvements  in  the  operation  of  the  Cincinnati  street  cars.  Su- 
perintendent John  Harris  is  making  a  tour  of  Eastern  cities,  including  New 
York,  Boston,  and  Philadelphia,  for  the  purpose  of  noting  any  improvements 
which  will  be  an  advantage  to  the  public  here. 

TORUINGTON.  CONN.— The  Torrington  &  Hartford  Tramway  Company 
gives  notice  that  it  will  apply  to  the  General  Assembly  for  a  petition  to  extend 
its    line    southward    from    the    east    branch    in    Torrington    to     East   Lilch- 
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lield  and  westward  from  there  to  Bantam  Lake.  The  company  also  intends  to 
build  a  line  from  the  Centre  Bridge,  in  Torrington,  to  run  along  the  Litchfield 
road,  intersecting  with  the  first  named  line  at  a  convenient  point. 

NEW  YORK,  N.  Y.— President  Johnson,  of  the  Nassau  Electric  Rail- 
road Company,  of  Brooklyn,  has  given  orders  for  the  withdrawal  from  service 
of  the  so-called  "coffin  cars"  on  that  line,  to  which  so  much  objection  has  been 
recently  raised  by  the  traveling  public.  The  name  "coffin"  was  applied  to  the 
combination  cars  introduced  on  the  Nassau  lines.  These  cars  have  side  doors, 
and  while  they  were  not  objectionable  in  warm  weather,  they  were  decidedly 
so  in  cold  weather. 

HARTFORD,  CONN.— A  petition  to  the  General  Assembly  has  been  filed 
praying  for  a  charter  for  an  electric  street  railway  to  run  between  Somers  and 
Enfield  and  to  be  called  the  Enfield  &  Somers  Electric  Railway  Company.  The 
company  also  desires  to  supply  electricity  and  electric  light  in  the  town  of 
Somers  and, the  villages  of  Hazardville  and  Scitico.  The  petition  also  asks  that 
any  other  corporation  may  be  permitted  to  subscribe  to  the  stock  of  the  road, 
and  that  the  towns  of  Enfield  and  Somers  may  be  allowed  to  subscribe  to  the 
stock  to  an  amount  not  to  exceed  $15,000  in  each  case.  The  petition  is  signed 
by  George  E.  Keeney,  Tames  W.  Wood,  R.  Keeney,  L.  Keeney,  A.  E.  Brain- 
ard  and  James  A.  Thompson. 

POTTSVILLE,  PA. — Work  will  be  commenced  shortly  on  a  trolley  line  be- 
tween Phoenixville  and  Spring  City,  which  eventually  is  expected  to  be  contin- 
ued to  Limerick  Square,  and  then  to  Pottstown.  The  part  between  Phcenix- 
ville  and  Spring  City,  a  distance  of  six  miles,  will  probably  be  put  in  operation 
by  May  next.  The  right-of-way  has  been  secured  almost  the  entire  distance, 
and  application  will  be  made  to  the  Councils  of  Spring  City  and  Royersford 
next  month  for  street  rghts.  John  J.  Ridgway,  of  Philadelphia,  is  president 
of  the  Montgomery  &  Chester  Electric  Railway  Company,  which  will  build  the 
Toad.  A  charter  for  this  road  has  been  granted  in  Westchester.  Mr.  George 
F.   P.  Wanger  is  one  of  the  promoters  of  the  enterprise. 

NIAGARA  FALLS,  N.  Y.— It  has  been  definitely  decided  to  carry  forward 
the  winter  carnival  scheme  and  erect  an  ice  palace  in  this  city.  The  three  trol- 
ley lines  centering  here  and  the  line  on  the  Canadian  side  of  the  river  have  of- 
fered very  liberal  encouragement  to  the  project.  The  Gorge  road  offers  to  give 
Sioo  toward  defraying  the  expenses  and  also  5  per  cent,  of  the  gross  receipts 
during  the  existence  of  the  palace.  The  Niagara  Falls  &  Suspension  Bridge 
Street  Railroad  Company  will  subscribe  $100  and  give  10  per  cent,  of  the  local 
business  realized  during  the  same  period.  The  Niagara  Falls  Park  &  River 
Railway  ofifers  5' per  cent,  of  its  gross  receipts,  and  the  Buffalo  &  Niagara  Falls 
Railway  offers  to  sell  coupon  tickets  with  an  admission  to  the  palace  at  the  reg- 
ular railroad  fare. 

AKRON,  OHIO.— The  new  company  which  is  to  take  over  the  property  and 
business  of  the  Akron  Street  Railway  &  Illuminating  Company  will  be  capital- 
ized at  $2,000,000,  and  it  is  stated  that  it  will  at  once  begin  making  permanent 
improvements.  Practically  the  entire  system  will  be  rebuilt,  and  new  cars  and 
equipments  will  be  ordered  at  once.  The  property  of  the  old  company  has  been 
appraiseii  at  $932,000.  The  present  outstanding  bonded  indebtedness  amounts 
to  $i,2oo,ocNo.  One-half  of  this  amount,  or  6000  bonds,  will,  it  is  stated,  be  wiped 
out,  and  nothing  will  be  paid  on  these.  The  present  bondholders  will  be  given 
5  per  cent,  stock  to  the  amount  of  $600,000  in  place  of  the  amount  of  bonds  now 
held.  It  is  reported  that  in  addition  to  this  bonds  to  the  amount  of  $300,000 
will  be  issued  to  provide  for  improvements. 


Obituary  Notes. 

MR.  ROXALD  TREVOR  McDONALD,  president  of  the  Fort  Wayne  Elec- 
tric Corporation.  Fort  Wayne,  Ind.,  and  one  of  the  most  widely-known  men  in 
the  electrical  manufacturing  business,  died  suddenly  of  pneumonia   in   Dallas, 

Tex.,  on  the  morning  of  December  24. 
Mr.  McDonald  w'as  born  in  Alle- 
Kheny  City,  Pa.,  on  June  24,  1849.  He 
was  of  Scotch  descent,  but  of  Ameri- 
can parentage.  During  the  civil  war  he 
was  a  drummer  boy,  and  after  his  mili- 
tary service  he  returned  to  Fort  Wayne, 
and  entered  business  as  a  clerk  in  a  dry 
goods  store,  afterwards  becoming  a  part- 
ner in  the  firm  of  Evans  &  McDonald, 
w'holcsalc  dry  goods  merchants.  In  i88t 
he,  with  other  gentlemen,  incorporated 
the  Jenney  Electric  Light  Company  for 
the  manufacture  of  ekclric  lighting  fip- 
p.iraius  in  Fort  Wayne  under  the  Lang- 
ley  patents.  He  was  general  manager 
and  leading  spirit  of  this  concern.  The 
Jenney  patent!  were  bought  in  the 
spring  of  1882,  and  on  October  3  of  the 
k.'imc  yc.ir  the  manufacture  of  lighting 
apparatus  was  begun  on  a  small  hcaIc. 
Nothing  but  the  enthusiasm,  conBdcncc 
and  tenacity  of  purpose  of  Mr.  Mc- 
Donald carried  the  infant  industry 
through  its  fight  for  existence  in  the 
early  days  of  its  history.  Larger  quarleri 
'/ere   (oon    <  nd   the   business   expanded    under    his    guidance.      Mr. 

'    ''       ''  .      .    ..'  ,  .■    ._,    y^cjj    aboni    two    weeks    ago, 

I'ldrnly   taken   ill.     It   proved   to 

'o  his    home    in     I-'ort    Wayne, 

'<ith  to  attend  to  some  business 

">■   of  his  friends   before   leaving 

i"i   itic   .SoiHJi   UiMt   iie   iifvcr    fell   so  nvrfc   nt   going   anywhere   as  he   did   to 

Dallas  at  ihsi  lime.  On  Wednesday,  December  ji,  the  news  of  his  terioua  III- 

'  ■  i   in  Kort  Wayne,  and  on   ilie  next  morning  Mrs.   McDonald, 

■  l»r.  W.  H.  Myers,  the  family  phyiicion,  left  for  Dallas,    He- 
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tween  that  time  and  until  his  death  encouraging  news  was  received  as  to  the 
condition  of  the  patient.  The  news  of  his  death  was  therefore  a  profound 
shock  to  his  friends.  The  remains  were  buried  in  Fort  Wayne  on  December 
27. 

Mr.  McDonald  was  happily  situated  in  his  domestic  relations.  He  was  mar- 
ried in  1876  to  Miss  Lillie  Morse,  of  Angola,  Ind.  The  deceased  was  a  very 
genial,  hospitable  man,  and  although  his  varied  business  interests  occupied 
the  greater  part  of  his  time  what  little  opportunity  he  had  for  social  inter- 
course he  loved  to  spend  in  the  company  of  his  friends.  He  was  a  member 
of  prominent  clubs  in  New  York,  Chicago,  New  Orleans  and  Fort  Wayne,  and 
was  a  Freemason  of  high  degree.  Among  the  electrical  interests  with  which 
Mr.  McDonald  was  connected,  besides  the  Fort  Wayne  Electrical  Corpora- 
tion, may  be  mentioned  the  Fort  Wayne  Consolidated  Electric  Railway  Com- 
pany; the  electric  railway  and  lighting  company,  of  Irontcn,  Ohio;  the 
electric  light  company  at  Dallas,  where  he  met  his  death;  an  electric  railway 
at  Houston,  Tex.;  the  Broad  Ripple  &  Indianapolis  Electric  Railway;  elec- 
tric railways  at  New  Orleans,  and  many  others  throughout  the  country.  Mr. 
McDonald's  fidelity  to  his  friends  was  one  of  the  principal  traits  of  his  char- 
acter. He  was  a  manly  opponent,  intense,  aggressive  and  progressive,  and 
necessarily  these  meet  with  opposition.  He  expected  it,  however,  and  he  had 
no  fear;  he  was  never  deterred  from  doing  his  duty  as  he  saw  it.  The  Elec- 
trical World  is  informed  that  from  present  indications  Mr.  McDonald's  death 
will  have  no  effect  whatever  upon  the  affairs  of  the  corporation  of  which  he 
was  the  head. 

DR.  WELLINGTON  ADAMS,  of  St.  Louis,  Mo.,  who  came  into  prominence 
in  1892  through  his  scheme  to  build  a  high-speed  electric  railroad  between  St. 
Louis  and  Chicago,  died  at  his  home  in  that  city  on  December  19,  of  pneu- 
monia. Dr.  Adams  was  born  in  Brooklyn,  N.  Y.,  in  1856,  and  was,  conse- 
quently,  forty-two  years  of  age. 

MR.  FREDERICK  CULVER  WHITMORE,  of  the  railway  engineering  de- 
partment of  the  General  Electric  Company,  died,  at  the  early  age  of  twenty-six 
years,  of  typhoid  fever  at  his  home  in  Hartford,  Conn.,  on  December  7.  Mr. 
Whitmore  began  his  career  with  the  Thomson-Houston  Company  on  the  "stu- 
dents* course"  at  the  Lynn  factory,  from  which  he  was  advanced  to  the  power 
and  mining  department,  where  he  was  engaged  chiefly  in  design.  In  1894  he 
was  transferred  to  the  Scranton,  Pa.,  office  of  the  General  Electric  Company, 
where  he  was  general  consulting  engineer  in  power  and  mining  work  till  1898, 
at  which  time  he  returned  to  the  home  office  in  Schenectady.  His  work  at 
Schenectady  was  wholly  with  the  railway  engineering  department,  in  which  at 
the  time  of  his  death  he  was  filling  with  conspicuous  success  an  important 
post  in  connection  with  the  design  of  special  railway  apparatus.  Mr.  Whitmore 
was  a  man  of  uncommon  gifts,  and  possessed  unlimited  energy  and  enthusi- 
asm in  his  work.  He  had,  beside,  a  manly  and  straightforward  character  and 
numerous  qualities  of  personal  charm  which  won  him  friends  and  gained  him 
universal  esteem. 


Personal  Notes. 


PROF.  ALEXANDER  GRAHAM  BELL  arrived  in  San  Francisco  on 
December  26  in  the  steamer  "China"  from  Japan  and  China.  While  in  Japan 
Professor   Bell  received  many  attentions  at  the  hands  of   the  Japanese. 

MR.  HIRAM  PERCY  MAXIM,  mechanical  and  electrical  engineer  of  the 
Pope  Manufacturing  Company,  Hartford,  Conn.,  was  married  on  December 
21  to  Miss  Josephine  Hamilton,  daughter  of  the  late  Governor  Hamilton. 
The  ceremony  took  place  at  Hagerstown,  Md. 

XTrabe  anb  Unbuettial  1Flote8« 

THE  GARRETT  HUILDING.  Chicago,  is  to  have  an  electric  plant  de- 
signed on  the  Arnold  system.  The  Ball  Engine  Company,  of  Erie,  Pa.,  will 
furnish  therefor  one  2So-hp  and  one  i/S-hp  engine. 

THE  HOUSE  OF  CORRECTION.  Baltimore,  Md.,  has  recently  started  up 
a  direct-connected  plant  which  consists  of  generators  of  the  Fort  Wayne 
Electric  Corporation  direct-connected  to  two  60-hp  engines  built  by  the  Ball 
Engine  Company,  of  Eric,  Pa, 

THE  VICTOR  TELEPHONE  MANUFACTURING  COMPANY,  166-174 
South  Clinton  Street,  Chicago,  has  sold  to  the  Chcquamegon  Telephone  Com- 
pany, of  Ashland,  Wis.,  a  full  400-numbcr  exchange,  including  everything  in  the 
way  of  telephone  equipment. 

THE  CENTRAL  ELECTRIC  COMPANY  is  receiving  many  flattering  com- 
pliments from  the  trade  on  its  new  general  catalogue.  The  catalogue  contains 
a  quantity  of  valuable  data  outside  of  the  merchandise  illustrated,  and  is  worthy 
of  careful  examination  and  preservation. 

MR.  JOHN  S.  NOWOTNY  is  now  cslnblishcd  at  313  West  Second  Street, 
Cincinnati,  Ohio.  In  addition  to  fnrni>liing  the  Nowolny  semi-vacuum,  long- 
burning  inclosed  nrc  lamp,  of  which  he  is  the  inventor,  Mr.  Nowotny  car- 
ries standard  makes  of  dynamos  and  motors  for  all  purposes  and  other  elec- 
trical flpccialtic!!. 

MR.  EDWARD  V.  THOMPSON,  nolicitor  of  patents.  81  and  83  Fulton 
Street,  New  York,  has  issurd  n  pamphlet  on  the  subject  of  (ihtnining  pat- 
ents by  mall.  Mr.  Thompson  has  nssocinicd  with  him  Mr.  Alfred  C.  Cour- 
Hcn  as  associate  legal  counsel,  and  Prof.  William  A.  Anthony  as  associate 
technical    counsel. 

THE  nAT.L  ENGTNE  COMPANV.  of  Eric.  Pa.,  hris  contracted  to  supply 
two  tondcm  compound  cnKt^es  of  165  horse  power  each  for  ihc  Norfolk  Navy 
Yard,  ot  Portsmouth,  Va.  'J'lic  cnKincs  will  he  dirccl-conncclnl  to  two  60  kw 
(jencrnl  Electric  Company  generators,  and  the  new  c(]uipnu-nt  will  go  In  the 
extension  of  the  Navy  Yard  plant. 

UAW  SILK  WIPKKS.— The  American  Silk  Manufnctnring  Cornpany,  311 
Walnut  Street.  Philadelphia,  hat  published  n  leaflet  containiuK  end'trscmcnts 
Irom  a  varicly  of  Industrial  concerns  rrgnrdinf;  the  sniinfacllon  Rivrn  by  the 
use  of  raw  nilk   wipers  on   machinery.    Amonu  the  te^linionlals  is  one   of  the 
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John  Stephenson  Company,  Limited,  in  which  it  states  that  these  silk  wipers 
have  been  used  by  that  concern  for  over  three  years,  and  they  have  been  found 
to  be  satisfactory. 

MR.  DUNCAN  BOND,  Denver  agent  for  the  Ball  Engine  Company,  of 
Erie,  Pa.,  has  closed  a  contract  with  the  Mountain  Electric  Company,  in  Den- 
ver, covering  the  engines  for  the  electrical  plant  of  the  new  Arapahoe  County 
Eoor  Farm  buildings.  The  Mountain  Electric  Company,  acting  as  district 
manager  for  the  Westinghouse  Electric  &  Manufacturing  Company,  has  con- 
tracted with  the  County  Commissioners  to  furnish  the  necessary  electrical  and 
steam  equipment.  The  units  will  be  direct-connected  and  of  the  latest  types  of 
the  respective  makers. 

THE  LOMBARD  WATERWHEEL  GOVERNOR  COMPANY,  61  Hamp- 
shire Street,  Boston,  Mass.,  reports  that  the  demand  for  its  governors  is  con- 
stantly on  the  increase.  During  last  month  orders  were  received  for  up- 
ward of  twenty  governors  to  regulate  forty-one  waterwheels.  which  will  de- 
velop 15.750  horse-power.  More  than  half  of  this  machinery  will  be  used  in 
electric  stations — principally  in  power  transmission  plants  and  electric  rail- 
way stations — the  balance  being  in  textile  and  other  manufacturing  plants 
driven  by  water  power. 

THE  MASON  TELEPHONE  PAY  STATION  COMPANY,  Ludington, 
Mich.,  has  in  preparation  a  new  catalogue  to  be  ready  about  February  i,  which 
will  give  full  information  as  to  the  styles  of  prepayment  instruments  manu-  • 
factured  by  this  concern  and  details  of  their  use.  This  catalogue  will  be  very 
attractive,  and  anyone  desiring  a  copy  may  forward  an  order  to  the  office  of 
the  company  at  Ludington,  and  as  soon  as  the  catalogue  is  ready  for  distribu- 
tion a  copy  will  be  sent.  The  Mason  Company  manufactures  portable,  sound- 
proof booths  and  various  styles  of  pay-station  signs  as  well  as  automatic  pre- 
payment instruments. 

THE  WATSON-STILLMAN  COMPANY,  204-210  East  Forty-third  Street, 
New  York,  has  issued  an  illustrated  index  which  is  intended  to  show  the  large 
variety  of  tools  manufactured  by  that  concern.  Each  illustration  represents 
from  one  to  about  twenty  sizes  of  tools,  a  full  and  complete  description  of 
which  is  kept  by  the  company  in  the  form  of  loose  sheets  for  distribution  as 
required.  The  catalogue  includes  machinery  and  tools  for  a  great  many  lines 
of  business.  This  index,  which  is  also  known  as  Catalogue  No.  51,  will  no 
doubt  be  found  very  convenient  to  those  interested.  The  company  expects  soon 
to  issue  Catalogue  No.  52,  which  will  be  devoted  to  street  railway  appliances. 
It  intends  to  issue  these  special  or  group  catalogues  at  frequent  intervals,  a 
do2en  different  ones  being  laid  out  at  the  present  time  for  future  issue, 

IRONCLAD  DYNAMOS  AND  MOTORS,  generating  sets,  etc.,  constitute 
the  subject  of  Bulletin  No.  127  just  issued  by  the  C  &  C  Electric  Company, 
of  New  York.  Perspective  views  and  dimensional  diagrams  of  the  various  ma- 
chines of  the  enclosed  type  are  given,  together  with  a  brief  description  of  their 
construction.  The  electric  hoist  with  open-type  ironclad  motor,  the  electric 
drill  cutter  equipped  with  special  type  C  &  C  ironclad  motor,  and  generating 
sets  with  open-type,  ironclad  dynamo  and  Forbes  engines  are  also  illustrated 
and  briefly  described.  A  direct-connected  generating  set  with  closed-type,  iron- 
clad dynamo  and  Case  engine  is  shown.  The  improved  C  &  C  reaction  brush- 
holder,  C  &  C  automatic  starting  box  and  C  &  C  field  regulator  are  also 
illustrated. 

THE  NEW  NO.  44  TRANSMITTER  of  the  Eureka  Electric  Company,  157 
South  Canal  Street,  Chicago,  HI.,  is  claimed  to  be  unequalled  for  volume  of 
tone  and  clearness  of  articulation.  It  is  also  attractive  in  design  and  sym- 
metry, and  it  is  of  the  best  construction  in  every  particular.  The  diaphragm 
is  of  metal,  no  other  substances  being  employed  in  its  construction  other  than 
carbon  and  metals.  It  is  of  the  solid-back  type,  full  nickeled,  and  is  built  to 
be  mounted  either  upon  the  magnetic  box  or  on  long-distance  arms.  It  is 
claimed  that  packing  with  this  instrument  is  impossible,  and  the  company 
guarantees  each  transmitter  for  an  indefinite  period.  This  instrument,  in  con- 
nection with  the  Eureka  company's  new  double-pole  receiver,  makes  a  set  that 
is  adapted  to  any  long-distance  work  that  may  be  required  of  it.  Further  par- 
ticulars regarding  the  apparatus  may  be  obtained  by  addressing  the  company. 

THE  CHICAGO  PUBLIC  LIBRARY  BUILDING  LIGHTING  PLANT. 
—In   the  last   issue  of  The   Electrical   World  was  described   and   illustrated 


the  lighting  and  power  plant  of  the  Chicago  Public  Library  Building,  Chicago, 
111.  In  this  connection  the  Warren  Electric  &  Specialty  Company,  Warren, 
Ohio,  calls  attention  to  the  fact  that  the  13,000  incandescent  lamps  used  in  this 
building  are  of  that  company's  make.  The  company  furnished  the  lamps  for  the 
library  last  year  and  again,  after  careful  tests,  secured  the  contract  for  this 
year's  supply.  This  library  is  said  to  be  one  of  the  most  technical  customers 
in  the  country,  and  the  lamps  supplied  to  it  must  be  exact  as  to  efficiency, 
maintenance  of  candle-power  and  must  not  vary  more  than  2  watts  in  a  i6-cp 
lamp.  Naturally  the  Warren  Electric  &  Specialty  Company  feels  that  its  prod- 
uct has  received  high  endorsement  in  having  been  selected  for  use  in  this 
building. 

THE  ELECTROSE  MANUFACTURING  COMPANY.  No.  127  North 
Tenth  Street,  Brooklyn  Borough,  New  York  City,  reports  the  largest  business 
in  the  history  of  the  concern,  and  a  constantly  growing  demand  for  its  prod- 
ucts in  every  branch  of  the  electrical  trade.  Electrose,  which  is  recognized  as 
one  of  the  best  substitutes  for  hard  rubber,  has  become  a  standard  article  in 
the  electrical  trade,  especially  among  telephone  manufacturers,  for  receiver 
cases,  mouthpieces,  etc.  Mr.  Louis  Steinberger,  the  president  of  the  company, 
who  is  also  the  inventor  of  electrose,  has  developed  this  material  to  its  present 
high  standard,  and  is  still  at  work  improving  its  qualities.  Electrose  is  not 
only  an  insulating  substance  but  it  also  has  many  of  the  other  qualities  of 
hard  rubber.  It  is  said  to  possess  other  qualities  not  found  in  the  latter.  The 
best  evidence  of  the  Electrose  Company's  success  is  the  fact  that  it  counts 
among  its  best  patrons  many  of  the  leading  electrical  manufacturers  through- 
out the  United  States  and  abroad. 

SOME  LARGE  TRANSFORMERS.— The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  Mo.,  has  secured  through  its  manager  of  sales,  Mr.  E.  H. 
Abadie,  what  is  said  to  be  the  largest  transformer  order  ever  placed  in  this 
country.  The  contract  was  given  by  the  Union  Carbide  Company  for  seven  trans- 
formers of  2ooo-hp  output  capacity  each  and  two  of  500  horse-power  each,  com- 
plete with  switchboards,  for  their  operation.  These  transformers  are  to  go  into  the 
Carbide  company's  works  at  Niagara  Falls.  N.  Y.,  and  are  to  be  of  the  oil-type, 
with  water  coils  for  lowering  the  temperature  of  the  oil.  The  contract  was 
closed  on  definite  specifications  as  to  iron  and  copper  losses,  full  load,  three- 
quarters,  one-half,  one-quarter  and  one-tenth  load  efficiency,  guaranteed  as  to 
temperature  rise  and  also  as  to  insulation  test,  and  guarantees  made  as  to  50 
per  cent,  overload  in  current.  As  the  electrical  apparatus  installed  by  ttie 
Union  Carbide  Company  is  subject  to  the  approval  of  the  Niagara  Falls  Power 
Company,  and  since  Mr.  L.  B.  StiUwell,  the  managing  director  of  the  latter 
company,  has  approved  of  'the  specifications  agreed  upon,  this  contract,  it  is 
claimed  by  the  \\''agner  company,  places  it  on  record  as  the  builder  of  the 
largest  power-transmission  transformers  in  the  world.  These  tranformers,  to- 
gether with  the  40,000-volt,  high-tension  transformers  now  operating  at  Provo, 
Utah,  and  Telluride,  Col.,  the  Wagner  company  claims,  gives  it  a  leading  posi- 
tion among  builders  of  large  single-unit  transformers  for  extremely  high  volt- 
ages. The  company  states  that  it  is  getting  some  very  large  orders  for  high- 
potential  transmission  transformers  where  the  units  range  from  100  to  500  horse- 
power and  the  voltage  as  high  as  40,000  volts. 
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TO  THE  LAND  OF  SUNSHINE.— Take  the  Sunshine  Route  from  Chicago 
to  Los  Angeles,  San  Francisco  and  other  points  in  California,  and  escape  the 
rigors  of  winter  in  the  East  and  North.  Pullman  tourist  cars  for  first  and  sec- 
ond-class passengers  leave  Chicago  every  Saturday  at  2  o'clock  p.  M.  via  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  to  Kansas  City,  thence  to  California 
via  the  Atchison.  Topeka  &  Santa  Fe  Railway — a  real  sunshine  route.  This  is 
the  earliest  afternoon  train  leaving  Chicago  for  the  West  after  arrival  of  morn- 
ing trains  from  the  East,  thus  avoiding  tedious  delay.  The  Sunshine  Route  is 
essentially  the  best  and  most  patronized  through  car  line  for  men,  women  and 
children.  Every  attention  paid  to  the  needs  of  passengers  en  route.  Send  for 
a  Sunshine  Route  timetable  folder.  It  costs  nothing.  Address  William  Kelly, 
Jr..  General   Eastern   Passenger  Agent,  3S1    Broadway,   N.   Y. 


UMll.D   Sr.MKS   I'ATKNiS.   1.->>LED  DECEMBER  20,   1S98. 
[In  charge  of  Wm.  A.  Rosenbaum,  177  Times  Building,  New  York.] 

-616,079.  ELECTRICAL  BURGLAR-ALARM.  C.  Coleman,  of  Chicago.  111. 
App.  filed  June  29,  1896.  In  an  electrical  burglar-alarm  system  the  combi- 
nation, with  a  closed  controlling  circuit,  of  a  plurality  of  interrupted  cir- 
cuits laid  in  reverse  directions  and  charged  with  electricity  at  the  same  po- 
tential as  is  the  controlling  circuit,  all  of  said  circuits  being  insulated  from 
each  other  and  braided  together. 

•616,082.  THERMOSTATIC  AUXILIARY  FIRE-ALARM  SYSTEM.  A.  H. 
Cross,  of  New  York,  N.  Y.  App.  filed  June  1,  iSgS.  In  an  auxiliary  fire- 
alarm  system  the  combination  with  a  street  box  of  a  normally  closed  auxil- 
iary circuit,  including  a  section  of  fusible  wire  extending  throughout  a 
building,  and  a  compound  of  thermostatic  wire  arranged  parallel  to  said 
fusible  wire  and  normally  disconnected  from  the  auxiliary  circuit,  substan- 
tially as  described. 

616,104.  PERMUTATION  LOCK  FOR  BOXES.  H.  Hinterholzner,  of  New 
York,  N.  Y.  App.  filed  Jan.  10,  1898.  A  locking  device  for  locking  a  shift- 
able  lid  upon  a  box,  comprising  a  base,  integral  with  the  box,  a  pivot  turn- 
ably  secured  in  the  base,  a  slot  and  a  circular  recess  at  the  end  of  the  slot 
provided   in  the  lid;   a  soft  iron  tumbler  fitted   into  the  circular  recess,  a 


block  turnably  mounted  upon  ilie  j'i\  ^t  and  prLt\  :dcd  witli  a  b^-re  corre- 
sponding in  size  and  position  relatively  to  the  pivot  with  the  circular  re- 
cess in  the  lid;  a  disc  or  cover  secured  to  the  pivot,  and  a  magnet  affixed 
to  the  disc  in  corresponding  position  with  the  bore  in  block. 

616.110.  ELECTRIC  SWITCH.  W.  J.  Keliey,  of  Boston,  Mass.  App.  filed 
May  I,  1897.  In  an  electric  switch,  the  combination  of  the  following  instru- 
mentalities, viz.,  a  rotatable  shaft,  a  plurality  of  commutators  loose  thereon, 
means  to  rotate  said  commutators  on  said  shaft,  and  means  to  connect  the 
said  commutators  to  said  shaft  to  rotate  therewith,  substantially  as  de- 
scribed. 

616.111.  ARC-LIGHT  REGULATOR.  W.  J.  Kcllcy.  of  Boston.  Mass.  App. 
filed  Jan.  29.  1896.  In  a  regulator  for  automatic  arc  lights,  the  combina- 
tion with  a  variable  resistance  composed  of  a  series  of  resistances,  increas- 
ing and  diminishing  irregularly,  as  described,  to  enable  the  arc  lamp  to  be 
regulated  without  interfering  with  its  functions,  and  a  circuit  controller  co- 
operating with  the  said  variable  resistances,  substantially  as  described. 

616,136.  AUXILIARY  FIRE-ALARM  TELEGRAPH  APPARATUS.  B.Oeh- 
men,  of  New  York,  N.  Y.  App.  filed  Jan.  14.  1898.  An  improved  double  mag- 
net, comprising  two  parallel  coils,  an  armature  co-operating  with  the  poles 
of  said  coils  at  one  end  and  being  attracted  so  as  to  actually  engage  said 
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poles  to  close  the  magnetic  field,  and  a  second  armature  co-operating  with 
the  poles  of  the  magnets  at  the  other  end. 

616,148.  MAGNETIC  SWITCH.  C.  E.  Scribner,  oi  Chicago,  111.  App.  filed 
April  23,  1S97.  The  combination  of  a  permanent  magnet,  an  armature  there- 
for, switch  contacts  controlled  by  the  armature,  a  pole-piece  of  soft  iron  for 
said  magnet  presented  to  the  armature,  said  pole-piece  being  removable  and 
associated  with  a  movable  appliance,  substantially  as  described. 

616,190.  ELECTRIC  OPERATING  OF  ELEVATORS  BY  THREE-BUT- 
TON PUSH  SYSTEMS.  J.  D.  Ihlder,  of  Yonkers,  N.  Y.  App.  filed  Dec 
16,  1897.  In  a  system  for  the  electrical  operation  of  elevators,  the  combina- 
tion with  a  motor  and  a  reversing  switch  controlling  the  motor  of  a  circuit 
including  two  sets  of  push-buttons,  circuit-maintaining  magnets,  and  non- 
interfering  magnets  controlling  said  circuit,  substantially  as  described. 

616,232.  RAIL-BOND.  W.  E.  Harrington,  of  Camden,  N.  J.  App.  filed  April 
9,  1898.  In  combination  with  abutting  ends  of  railway  rails  a  bonding  mem- 
ber with  smooth  contacting  surface  adapted  to  contact  therewith,  and  set- 
screws  adapted  to  act  upon  said  bonding  member  to  maintain  pressure  be- 
tween it  and  the  rails,  substantially  as  described. 

616,265.  FIELD  MAGNET  FOR  ELECTRIC  MACHINES.  S.  H.  Short,  of 
Cleveland,  Ohio,  App.  filed  July  28,  1898.  A  field  magnet  for  electric  ma- 
chines having  grooves  formed  in  the  pole-surfaces  thereof,  in  combination 
with  a  grid  arranged  to  be  received  in  said  grooves,  substantially  as  de- 
scribed. 

616,276.  ILLUMINANT  FOR  INCANDESCENT  ELECTRIC  LAMPS 
AND  PROCESS  OF  MAKING.  O.  W.  Thowless,  of  Newark,  N.  J.  App- 
filed  Jan.  31,  1896.  An  illuminant  for  incandescent  electric  lamps,  consisting 
of  a  carbon  filament  and  a  surrounding  sheath  or  covering  of  oxide  or 
other  compound  of  thorium. 

616,301.  PNEUMATIC  MOTOR  FOR  ELECTRIC  APPLIANCES  FOR 
CARS.    C.  A.  Evans,  of  Upland,  Pa.    App.  filed  July  13,  1897.    A  car  hav- 


No.  ^16,190.— Ei.EcrRic  Operation  of  Elevators  bv  Three-Button 
Push   Systems. 

ing  depending  hangert,  a  shaft  mounted  thereon,  a  wind  wheel  connected 
with  taid  »haft,  a  casing  fturroundtng  laid  wheel,  a  damper  on  said  casing, 
a  clutch  on  the  said  shaft,  mcani  within  the  car  for  operating  said  clutch 
and  adjuKtng  «atd  damper,  and  a  dynamo  having  its  shaft  operated  by  that 
of  the  wind'whecl. 
6i6,M9.  AMMETKR  FOR  ALTERNATING  ELECTRIC  CURRENTS. 
W.  A.  Layman,  of  St.  Loui^.  Mo.    App.  filed  April  4,  1R98.    In  an  alternal- 
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'  'T,  a  KUtiable,  fixed  element,  a  Kuitablc.  mov- 
f'lr  one  of  tnid  elements,  a  seccindary  circuit 
.ind  a  lranif<irmrr  for  supplying  current  to 
fantial  con«tnnt  potential. 
OR     FOR     CYCLES     OR     OTHER     VE- 
O.    Farrcll,   of    Manchester,    England.    App. 
(generator  flo  he  applied  to  a  cycle  or  other 
-ne  wheels  thereof)  mounted  on  a  suitnhle  stirrup 
T  rnn  fifV,  the  said  stirrup  being  adjustable  In 
'   ntially  as  described. 

I)     I'OWKRTRANSMITTING     DE- 

'-   hiMriii.  of  Lc.iU.erg,  and   P.  A.   N.  Winand,  of  Phila- 

App.  Alcd  Nov.  jj,  1807-    The  cnmblnAtl«n  in  an  electric  mo' 

'  '  '•  field  magnet  grarrd 
nirrlor  of  said  drum, 


616,403.  SYSTEM  O-F  ELECTRIC  TRACTION.  M.  Cattori,  of  Rome.  Italy. 
App.  filed  Dec.  24,  1897.  An  electric  railway  provided  with  two  substantially 
parallel  sectional  conductors,  arranged  in  two  circuits,  an  independent  gen- 
erator included  in  each  circuit,  terminal  switches  whereby  one  pole  of  each 
generator  may  be  connected  with  the  corresponding  terminal  of  either  con- 
ductor of  the  same  circuit,  and  junction  switches  whereby  the  other  pole 
of  each  generator  may  be  connected  with  the  other  end  of  either  conductor 
of  the  same  circuit. 


No.  616,265. — Field  Magnet  for  Electric  Machines. 


616,405.  AUTOMATIC  MAGNETIC  CIRCUIT  BREAKER.  C.  M.  Clark,  o£ 
New  York,  N.  Y.  App.  filed  May  27,  i8g8.  A  circuit  breaker,  comprising 
a  rotary  disc  of  insulating  material,  a  contact  block  seated  in  said  disc  and 
extended  through  the  same;  fixed  brushes  normally  engagmg  said  block,- 
one  at  each  side  of  the  disc,  the  said  brushes  being  in  an  electric  circuit;  a 
solenoid  in  the  circuit,  a  pivoted  latch  having  connection  with  the  solenoid 
core  and  normally  engaging  with  a  part  on  the  disc,  to  hold  said  disc;  a 
spring  for  moving  the  disc  when  released  by  the  latch,  and  a  blow-out  in  the 
form  of  a  plate,  having  an  opening  through  which  the  disc  may  move,  the 
said  plate  being  secured  near  the  brushes. 

616,417.  INDICATOR.  F.  Hackmann,  of  Milwaukee,  Wis.  App.  filed  Nov. 
26,  1897.  In  an  indicator  the  combination  of  a  printing  wheel,  a  shaft  on 
which  said  wheel  is  mounted,  a  spring  connected  at  one  end  to  said  shaft 
and  having  its  opposite  end  connected  to  the  wheel,  and  a  contact  pin  ex- 
tending laterally  from  a  recess  of  the  printing  wheel,  and  adapted,  when 
the  wheel  is  turned  in  a  direction  to  wind  the  spring,  to  be  pressed  in- 
wardly into  the  recess  in  order  to  clear  a  fixed  point  or  stop  of  a  frame- 
work. 

616,165.  CARBON  FOR  ELECTRIC  WELDING.  G.  W.  de  Tunzelmann,  of 
London,  England.  App.  filed  Feb.  25,  1898.  An  electrode  for  electric  weld- 
ing, brazing  and  the  like  purposes,  composed  of  carbon  and  metallic  oxides, 
combined  together  by  admixture,  substantially  as  described. 

616,174.  ELECTRIC  VOTING  MACHINE.  F.  S.  Wood,  of  Boston,  Mass. 
App.  filed  Jan.  16,  1897.  In  an  electric  voting  machine,  the  combination  in 
series  of  a  plurality  of  first  circuits  adapted  to  transmit  volting  impulses 
whereby  said  circuits  are  made  interdependent,  one  circuit  of  said  series 
having  its  switching  device  adapted  to  open  all  the  circuits  when  operated, 
while  the  other  circuits  have  an  auxiliary  device  co-operating  therewith  and 
producing  the  same  result. 

616,186.  MICKOrilONE  CONTAINING  GRANULAR  CARBON  FOR  RE- 
TAINING MATERIAL  IN  POSITION.  L.  M.  Ericsson,  of  Stockholm, 
Sweden,  App.  filed  April  6,  1898.  In  combination,  a  microphone,  a  disc,  a 
ring  of  elastic  material  surrounding  the  same  and  projecting  beyond  the 
face  thereof,  a  diaphragm  opposite  the  disc,  carbon  granules  in  the  space 
bounded  by  the  clastic  ring,  the  disc  and  the  diaphragm,  and  the  spring  for 
pressing  the  elastic  ring  toward  the  diaphragm,  substantially  as  described. 
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6i6,,|jfi,  KLKC'iKIC  WKLUlNd.  IL  V.  A.  KlrinHchniiill.  of  JnhniHlnwn,  Vn, 
App.  filed  Feb.  7,  1R98.  The  nicthnd  of  electrically  welding  barii  to  the  Hides 
of  rails,  which  consi»ts  in  p(is«infr  the  heiitintr  current  irnnHverHoIy  through 
the  bars  and  rail,  (ormintf  the  wrid  liy  laterally  e'lniprcniing  Ihe  bars 
nuainst  the  rail,  and  rrtaitiinu  "fiid  hnr^  continuously  under  compreriBion 
nti'l  in  contact  with  cohl  cointurtiiiK  Niirfiicrs  until  they  have  cooled  sufli- 
iHMilv  t..  Ii.ivr  ii.  (   bii).T,t.,ni>'ilK'  ;iU  iippcarancr  <•(  rl"w. 
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